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The pLCB32PTU 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 s’ —— e
that require a front end smargraphics interface.

Embedded at the heart of the design is tRICASO
processor, which is driven by a highly optimised virtue
core enginecalled EVE(Extensible Virtual Engine). An
extensive range of hardware and software peripheral:
have been integrated into the design, to give the use!
freedom to adapt the module to suit almost any
application.

Thedisplay modules an elegant combination af 3.2¢
(240x320 LCD Screenaudio amplifier and speaker
micro-SD card connectorlithium lon and Polymer
battery support along with a group of general purpose
input/output pins (GPIO's), includingC and serial
communications

Thisdisplay moduleserves as a perfect solution to be g — -
deployed at the forefront of any product design, )

requiring a brilliance of colour, animation or images or
any application ThisPICASQlriven Intelligent Display
Module is a perfect exampleof where art meets
technology.

The pLCB32PTUhas a3.2Q OFT 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 moduleis perfect for animations, slideshows
and other multimedia presentations.
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mICcro

microLCD

PICASO Platform Display
i - : ‘e g Audio support provided on thedisplay module is
supplied by thePICAS(processor, an ofboard audio
amplifier and & 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, communicatiorend much more

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

SystemsE Em

s cre (€) 2012
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=b The module can be programmed in its native 4DGL
e 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 tH3s2" intelligent

microLCD module.
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4D SYSTEMS pLCEB2PTU

¢ KS s8JPTWmodule demonstrates class and A [ 2-02 opH [¢/G¢ RAALI & 3IANI LKA
finesse in the microLCD range, featuringoab H £ AYUSNFI OS azftdziazyo

2_40x329 screen resolutlor) that is the |d§al S|ze_for AHn o HERD ! NE&2fdiiA2ys wD. cp
displaying detailed graphics for many interactive t 2dNES 6K OLKS 8 ORBBANGR n

touch applications. AGAPS ¢2d20K tIySt o

A
Driving the display and peripherals is the PICASO A9 a8 p LAY yRY KENEI BSOADSY
processor, a very capable and powerful chip which 12 ¢-% w-%X Db5Z wo9{9¢

enables stanehlone functionality, programmed At25S5NBR 98 0EKS { m5 LINE2OS 5 42 NJ
using the 4D System#/orkshop 4 IDE Software L G At o6fS Fa ASLINIGS hoa L
The Workshop IDE enables graphic solutions to be -

constructed rapidly and with ease due toits design ~ Amny. 2F FE I &K YSY2NE F2NJ dza
being solelyF 2 NJ n5 Qa 3N} LKA OAa LINRMOSYaazREo { w! a F2NJZN& Y SF N

aKlI NBER dzaASNJ O2RS & yR LINE 3 NJ

The module has an array of features including Auw E 1 588yOKNRBY2dza KI NRgFNB &

PWM for Sound, Touch Detection, mics® JhamOs ¢¢[ AYy(iSNAIOGSIR A (K
memory storageLithium battery supportgeneral

purpose /O, serial communications, an 12 A M ’E Ky G SNFI OS o6al adi SN @
interface and multiple millisecond resolution Ay E mc o0AdG GAYSNBR 6AGK ™M YA

timers, amongst many more features. o . .
Amo E DSYSNIft { dZNILRPBBE Lk h LIA

OAG LI NI ff 6KNRUHzEABS NBNIiEa T S NJ

Ahyo2F NR -{BAOMNRY2NE OF NR | RI LJ
Ydzft GAYSRAI adG2N}3S IyR RIGE
I/ YSY2NE OFNR &dzLlJLR2 NI A a
FNR& fFNHSNJ Ky nD. @

h O2YLI GAOES FTAES | O00Saa
Sttt a t2¢ tS@St | aa 42
A [ Midgy o G034 SNEBg AdldkLILE@dedif G Ay
OKIFNESNJ I yR -0@2N G§A O OKI Yy

3
AS5SRAOIGSR t 2RaNAIGENA D &LIRY =+ T,
FNR2Y -{r3d OGRNR

Ahyo2F NR | dzZRA2 I YyLa& RIBR S AN A G &
F2NJ a2dzy R 3ISySN}r A2y FyR 21
A.dAatd Ay $EGDODNCAIKASO AN 5IDY R &
fAONI NB FdzyOliA2yao

ASAaLx e Fdzf O2t2dzNJ AYIl 3Sax
GARS2 Of ALAOD
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4D SYSTEMS pLCEB2PTU

3. Pin Configuration and Summary

P1¢ Lithium Battery Header

microLCD H1c I/O Expansion Header
PICASO Platform Disp!
H2¢ Programming Header

is U H1 H2 P1
o
o |- 2 1] 2 1 2
k= -
’L:_:JIHREVS_' =
Pl 9 10
30

H2 Pin Outs (Programming Header)
Pin Symbol 1/O Description
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1 N/C Not connected
(@) 2 RES I Master Reset signal. Internally pulled up to 3.3V via a 10K resistor. An active
b pulse greater than 2 micreeconds will reset the module. If the module ne¢als
 — be reset externally, only use open collector type circuits. This pin is not drive
E low by any internal conditions. The host should control this pin via one of its
pins using an open collector/drain arrangement.
3 N/C - Not connected
4 GND P Suppy Ground
5 N/C - Not connected
6 RX I Asynchronous Serial Receive,pIiTL levelConnect this pin to the Transmit (Tx)
signal of other serial devices. Used in conjunction with the TX pin for
programming this microLCDhis pin is tolerant up to 5.0/vels.
7 N/C - Not connected
8 X O | Asynchronous Serial Transmit piiTL levelConnect this pin to the Receive (Rx
signal of other serial devices. Used in conjunction with the RX pin for
programming this microLCDhis pin is tolerant up to 5.0vels.
9 N/C - Not connected
10 +5V P Main Voltage Supply +ve input pin. Reverse polamittected. Range is 4.0V to
5.5V, nominal 5.0V.

| = Input, O = Output, P = Power

© 2013 4D SYSTEMS Page5 of 21 www.4dsystems.com.au
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4D SYSTEMS MLCE32PTU
H1 Pin Outs (/O Expansion Header)

Pin Symbol 1/O Description

1 101 I/O | General Purpose Input Output 1 Pin

2 SPK O | Speaker Outputve, for external Speaker

3 102 I/O | General Purpose Input Output 2 Pin

4 SPK+ O | SpeakeOutput +ve, for external Speaker

5 103 I/O | General Purpose Input Output 3 Pin

6 SCL O | FC Clock Output

7 104 I/O | General Purpose Input Output 4 Pin

8 SDA I/0 | I°C Bidirectional Data

9 105 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 5/55.0V Nominal

15 BUS7 I/O | 10 Bus (BUSO..7) bit 7

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

17 BUS6 I/O | 10 Bus (BUSO..7) bit 6

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

19 BUSS5 I/O | 10 Bus (BUSO..7) bit 5

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

21 BUS4 I/0 | 10 Bus (BUSO..7) bit 4

22 3.3VOUT| P | 3.3V Output, 20mA Max supply

23 BUS3 I/0 | 10 Bus (BUSO..B}t 3

24 RX0 I Asynchronous serial port O receive pin. COMO (same as the RX pin on the H
Programming Header)

25 BUS2 I/0 | 10 Bus (BUSO..7) hit 2

26 TXO0 O | Asynchronous serial port 0 transmit pin. COMO (same as the TX pin on the
Programming Header)

27 BUS1 I/O | 10 Bus (BUSO..7) bit 1

28 TX1 O | Asynchronous serial port 1 transmit pin. COM1

29 BUSO I/O | 10 Bus (BUSO..7) bit 0

30 RX1 I Asynchronous serial port 1 receive pin. COM1

| = Input, O = Output, P = Power

Pin

P1 Pin Outs (LithiurBattery Header)

Symbol /0 Description

1 + P | Lithiumlon orPolymer 3.7V Battery +ve Terminal
2 + P | Lithiumlon orPolymer 3.7V Battery +ve Terminal
3 N/C - Not connected

4 N/C - Not connected

5 - P | Lithiumlon orPolymer 3.7V Batteryve Terminal

6 - P | Lithiumlon orPolymer3.7V Batteryve Terminal

Please refer to section 6.4 prior tsing the Lithium Battery Header

I = Input, O = Output, P = Power

© 2013 4D SYSTEMS
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4D SYSTEMS pLCEB2PTU

l a8y OKNRYy2dza {SNAIFf LER2NI / ha
CKS /6Ht CLINEOARSE o2ik/ R KPNEsONg UKAG LAYy U2 SEUSNYIE
22F0 6 NBOAY GENA 2 & SAiil2ayt OVEPONKFYS L APZ EENTAY LIRY Ad pon
GKS KIFNRglI NB Ayi(iQ8®I OS LAya 2F (GKS RSOA e a . A
w-n LAY O6{SNAIt wSOSAGS [/ han
l a8y OKNRY2dza {SNAFE LRENI /ha
/2yy$00 KAa LWy G2 SEGSNYI I
6¢EV aAdylfd ¢KAA LAY A& podn
CKS[ /-6t KA G2 RSRAOFGSR KIFNRgINB ]
| 43y OKNRYy2dza { SKRERNtVdzyR QE&ES MKLEY OFySNRFE ¢NFyavYAd / haj
GAGK SEGIREMOAIOSaONIIKISES + NBe NBERRXBZ®E LSNALY X LEBNU®/ ha
a GKS /han YR GKS / hawm ' @2YNGSQU L& olJAY U2 SEUSNY L
¢CKS LINRYFNE TSI dGdzNBa | NBYWEL aArdytrte ¢KAa LAY Aa pon
w CdAdz2L) SE y oAl REGLE 0N} yavyrAaairzy |yRrR __
NBOSLIiAZ2y @ w-mM LAY O{SNAIf wSOSAYS [/ hawm
w 5FGF F2NX¥FGY y o6AtGas b 2ASYqhiREOYs Ssrial porti GO secsiyepid, RX1.
w LYRSLISYRSy:G . I dzR NI GSa Conngetyhis pin o exgerny feriagsleyicg gansmit
cnaYn o dzR @ (Tx) signal. This pin3s0V tolerant.
w {Ay3dtS o6edS GNryavyArAda FyR NBOSAGSAE 2NJ F  FdzZ f &
0dzZFFSNBR aSNIBAOS® ¢KS §g SNR D 3 S NTAR S S it _dzNBS
NXzy & A Y OO KASNE dzy R JHR 4 2. General Purposé/O
0dzFFSNA y 3 ASNAI f REGLI g A G K2 dzi GKS dza S NJ
FLILXE AOFGAR2Y KI@Ay3 G2 éTé“ifeaatﬁ?l-l?%?eéa' PUfRoge; INPYUQUEPULIGPIO) K §
ASNRALE LRNIae ¢Kia FNBBYP agapledotae useqfhese gie graupse asj o
BUSO..BUSPowerUp Reset default is all INPUTS.
Baud Rate
Generator
I The 5 I/O pins (10105), provide flexibility of
o Recelver ] comx Rx individual bit operations while the 8 pins
(BUSO0..BUS7), known as GPIO BUS, serve
I collectively for byte wise operations. The 104 and
COMX Transmitter | wi] comx Tx 105 also act as strobing signals to control the GPIO
Bus. GPIO Bus can be read or written toglsng a
low pulse (50ns duration or greater) the
I aAy3tS oGS ASNRIFt G NIQHBYRRE Rr2!05/BBSR WR fog [pad ob write j k §
A0 N0 oBIza Ry T2tt26SR 08 "eFPRe8vely For getgledjupage refer to the
¢KS aGI NI oAG Aa Ifolea FoPagpdacymentileds qa 1y oA Aa 1 tale
Md ¢KS [{ o[ St ad {AIyarTRES PHSBY ¢ >NAKQGU A%y GHLIRFS v i 2 d
FTANARG F2ft2¢Ay3 GKS &a0FNI o0AdGd CGAIdNB. . 0St2¢g akKz2ga |
AAy3tS 08iGS GNIyaviaairzy Livhiy s RQG By tllhho OLA Y a0 ¥
: : DSy SNJI ¢ LJdzN1J2 &S Lkh LAYyao®
‘ Single Byte / AYRAGARdzr tf & aSi F2NJ Lbt! ¢ 2
; ; L hiMA @NJO Y S L3 lyNgY
g 22 2,22 22 2 g ¢KS Lhwm LAY KLEa H TFTdzyOldAz2yac
B - Dt Lh LAY odzi Oly Ff&a2 068 dzié
2F | CN}YSo® 2KSy dzaSR & |
o OFySOG 'y LyLdzikhdzildzi G2 GK
'han Aa | f NRY WKNF ILINR YT 2 NJKES RISNHA SRSy dzaAy3 Lhm F2NI
LINEINI Y R2gyf 2 Ra & WR/ OKALZ| @BY TiAkBAZNIhUM 20y 2y GKS | wm
LINEINIWYANHAOS UKS ~ O2YLAtyRR NB?RDGKS adldda 2F Lhwm |
F LI AOFGAZY LINE DRIRB 0 06 3% H9 oeids
R2zoyt2lRSR YR G(GKS dzaSNI L%iﬁ,gr;\aﬁn.m@égm&ﬁ@@wg@zgag
GKS &SNAL ¢ L2 NI Ad  GKSyekISOILAiut oLiaSy &2 a4 0 KS ¥ AN 2 v & «

FLILX A @5 & S{RY @p#2RNYNY 61 WB/ k Dt Lh LAYy odzi OFy Ffaz 0S8 dz

t NEANIFENY F2NBURSEIAHZASSGUR § foN dzXi SNE KI a4 NBbOKER | 29
YySSRa (G2 0S OKINHSR® 2 KSy dz
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4D SYSTEMS pLCEB2PTU

| M 2KSIWRINM Yy Lhu F2NI . FGGSNBE {dF Gdas

AAAAA

a02yySOGSRE FyR NBIFR (K& LAy (rdgdin Y WS A LB DG A @Sl ey

M 20¢ QX S Qx
S > R >

AYTF2NXEGA2Y 0O &LISEHFTSNI G2 F YFEAYdzY 2°7F
O2yySOGSR Ay tIFINYttSt sAGK
LoLIA Y S NR LIKSNI 6 Y { dzLJLI & LAY
Lho A& O2yGNRtftlof
LYGSNFI OS LI R NJR
asSié Fa h'et! ¢ FyR S5RNRAYFS W dzifl i RKBA OF GSR G2 Syl ot S
f b2
d

5AaLXle FINB SylofSR YR I REALE [AGFEA SN2 A\ KR Vi IKRBNJK2E/F K SNh v & v
{SG +ta Lbt!¢ G2 zaS |y SH®SNKISIO JANGIdRRE 1S2R FONSR AISK i KtAL2
LA ' 59b. A& -of22M6NR GIKYSLI2AYF A SNJ A a
2 KSy 11!59b. A-a2KMNRKEY LKST 2SN
Lhnk. ! {ygw5 LAY 6DtLh Lhn SZANOR®E{SpwS5 LAY OY
DSYSNI}f tdzN1J2&aS Lhn LAYy® !faz2 dzaSR F2N . ! {ypw5s
aA3dylrf (42 NBIFIR FYR fFGOK! iBEhRBOHRAY [iRy 8§ K[SS ®B INJ If \f 1ISdz
DtLh .} {nod. | {T® I'm LAY wmcY
Universal Input or Output specifically for Audio.
Lhpk. | {y2zw LAY o6DtLh Lhp TBiNIin lcdnueétsv didedklyy inty the dooard
DSYSNIf tdz2N1L}2aS Lhp LAY ®amplfier dut disb Svith the Sltdded. PWM patput
AA3Ay2 EoNRGS yR 1 00K K Somkhe BIEASQ RrocdssorS Thispintantbé Sdd to
Dt Lh r{noo. | {TD input asignal into the orboard amplifier to play
audio from an external device using the-board
Ve {T LAY-AAGDt dzAOY amplifier, or as a lindevel output to drive an
8-bit parallel General purpose 1/0 Bus. external amplifier with PICASO generated Audio.

Note that AUDENB must be enabled (low) in
[b2 @&Vt DtLh LIAya FNB pon:PIGASPEngpyygupsaro be heard.
bkO[ A GKIAMHNSNE ¢SN¥YAYLf ao
. tmM LIAYya MBOYBSUI pkcod
4.3. System Pins Theseare the terminals of the Lithium Battery
.connector. These aréo be connected? y i@ |

bpt 6a2Rdf S +200F3S LyLI2i0, g pgar 2ING YSNI o O the>[ F-8 ( S NE
| M YS! MLIAWN

. Py N . . . OHL mag be damaged. See Sectivd . oA
azRdzZf S adzllLiX e @2f 0l 3IS AyLlLddzi LAY D KAa LAY YdzZald o0S
O2yySOGSR G2 | NBIdzZ I SR adzldll « @2t Gl 10 Ay (GKS

NFy3IS 2F npap2fdi@ias2iyayl ol =
2LISNI GAY D OFi2 tt@lf 5 & O &

odbHzi 6o0do+ wS3Idz | 4§ SR h dzi LIdz{
I'm LIXY HH

OEGSNYLIEf OANDdzAGNE GKIFG NBJ
adzLlLX @ OFy 6S LR2oSNBR dzLl GAl
F @At of $ YOMNNBY (G A&

Db5 o6a2RdzZ S DNRdzy RO

| MIAM/M KZM BLIAMY

55S@9A0S 3INRdzyR LIAyad ¢KSasS Ly
G2 3ANRdzy RO

wo9{9¢ 6az2RdxZ 8 al aiSNI wSasSi

| MJIAHYE  HIAHY
az2Rdz S al aiSNJ wSasSi LAyo !y as 27
ANBF G SHNE GaKA YT NB a S GNJGHKESE ay 2 R (¢ f

LJdzt £ SR dzL} miv2 NoBdBoA+d (@ANEP hyf & dzal 2Ly
O2f t SOU2NJ (&8LIS OANDdzAGa G2 NBaSlu UKS RSOAOS AT Iy
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HLCB82PTU

5. PmmCFirmware Programming

The PICASQ@rocessorused in the> [ £33PTU
module is a custom graphicsprocessor All
functionality including the high level commands
are built into the chip. This chip level configuration
is available as a@irmwarePmmC (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 prograning the
device with a Pmi@ 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 COMO serial porFigure below
provides a typical implementation for the PmmC
progranming 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 interfaaespecific
4D Programming Cablsrequired and isavailable

6. Module Features

The > [ F38PTU module is designed to
accommodate most applications. Some of the
main features of the module are listed below.

6.1. Display¢ 3.2¢ TFTTouch Screen

The> [ F38PTUmodule is equipped with 8.2
TFT display. &ails of the display are listeoklow:

AScreen Siz&2% RAl A2y ¢
AResolution240 x 320

Alntegrated 4Wire Resistive Touch Screen
AScreen Dimension§4.34x 77.70x 370mm
AViewing Area: 48.60 x 64.80n

APixel Pitch: @025x 02025mm
ABrightness200cd/m2

AcContrast Ratio350:1

AViewing Anglé\bove Centre60 degrees
Aviewing Angléelow Centre60 degrees
Aviewing Angle Left of Centrgd degrees
Aviewing Angle Right of Centigd degrees
Aviewing Direction12 O'clock

A6 Parallel LEDs for Backlighting

from 4D Systems. b2 (6KS 5AGAIR 8BNS (K§ KAIKS:

_ o WDN} RS ' Q 5AaLX I-R aRSHXKADKDS f
Using a nomD programming interface could LIAESfaod | RSTSOOADPS |LIAEST (
damage your display, anid your Warranty. 658F R0 2KAGSET wSRZ DNBSYy 2N

Please refer to section 8.1 for more information on
4D programming interfaces.
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6.2. PICASOrBcessor

The module is designed around the PICASO
Graphics Controller from 4Dabs.

MICro

microlL.CD

PICASO Platform D\sp}ay
-

The PICASO is a smart Controller and the interface
to the TFFLCD displays is almost plogplay.

i ®
s 1= &
4PSYE

All of the data and control signals are provided by

4D Programming the chip to interface directly to the display.

Cable
Powerful graphics, text, image, animation and
countlessmore features & built right inside the
chip.
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The data sheet for th@rocessoris available from
the http://www.4dsystems.com.awebsite
Gt L /-PrgcessoDatasheetREVR LIR T é

6.3. Audio

Audio playbacksupport inthe PICAS®rocessor
enables the> [ £38PTUmodule to playaudio
WAV files stored in the micy8D memory card
PWM and anon-board audio amplifier with &
speaker ensureample audio output capability A
simple instruction enables the user to
playpause/stop audio files while contiuing the
execution of the user applicatiosode, such as
display updates, touch recognition,
communications, etcThe audio system also allows
real time pitch change of audio samples.

For a complete list of audicommands please
refer to the separate document titled:
OPICAS@DGLInternal-Functions.pdf
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6.4. Lithium Batteres

The > [ F38PTU module includes a battery
charging circuit suitable for Lithium lon (Lilon) and
Lithium Polymer (LiBdatteries, which is designed
to work only with 3.7V batteries. If anything other
than a Lilon 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 managent controller.

When the Lthium battery is connected and an
external 5V source is connected &ther of the
+5V pins, the Lithiunmbattery 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 voltages 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 102) into the Picaso will be triggered
indicating the battery is discharged. The display
should then be connected to an external 5V source
for charging.

R
G2 LINP280G ANyiz'spsgd
o
R
|

4 | NES NB B E § gajmatons,and movie clips.
6l MB e &g NF KB aNSToly £q¢) can also

2NB AYTF2NNE ubﬁ 4isedh as “general purpose storage for data

When the battery is at this cut off voltageSD
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 dischargedf 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

6.5. SD/SDH®Iemory Cards

The module supports micr8D memory cards via
the onboard micreSD

Fonnector; 'IEh? memory card PRles
for gl yltimeds filg
retrigyaly push @ss ipaos

e
=

-
Pl U
&

logging applications. Support is available for off
the shelf micreSD and high capacity HC memory
cards (4GB and above).

6.6. FAT16

The > [ F3BPTU uses off the stelf standard
SDHC/SD/micr&D memory cards with up to 2GB
capacity usable wih FAT16 formatting. For any
FAT file related operationgyefore the memory
card can be used it must first be formatted with
FAT16 option. The formatting of the card can be
done onany PC system with a cardader. Select
the appropriate drive and choose the FAT16 (or
just FAT in some systems) optishen formatting.
The card is now ready to based in thePICASO
based application.

The > [ £38PTUalso supports high capacity HC
memory cards(4GB and above). The available
capacity of SIHC cards varies according to the
way the cardis 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 A&T
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

© 2013 4D SYSTEMS
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7. Display Precautions

AAvoid having to display the same image/object
on the screen for lengthy periods time. This will
cause a burdn 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.

A Moisture ard 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.

ADirt from fingerprint oil and fat can easily stain
the surface of the diplay. Gently wipe off any
stains with a soft linfree cloth.

A The performance of the display will degrade
under high temperature and humidity. Avoid such
conditions when storing.

ADo not tamper with the display flex cable that is
connected to thecontrol board. This may affect
the connection between the display and the
driving circuitry and cause failure.

ADisplays are susceptible to mechanical shock and
any force exerted on the module may result in
deformed zebra stripes, a cracked display aali
broken backlight

AAlways 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> [ F38PTUmodule.

8.1.4D ProgrammindgCable/Adaptor

The 4D Programming Cablenda uUSBPAS
Programming Adaptorare essential hardware
tools to program, customise and test the PICASO
Processor.

Either the 4D Programming Cable or the ut2%
Programming Adaptor can be used.

The 4D programming interfaceare 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 ulF3%
Programming Adaptor are available from 4D
Sysems, www.4dsystems.com.au

Using a nomD programming interface could
damage your processor, ambid your Warranty.

4DProgramming Cable

UUSBPAS5 Programming Adaptor
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8.2. DevelopmentHardware

4D Systems has designed a development board
compatible with the> [ £38PTU, enabling easy
prototyping to take place and to experiment with

i KS -32PTUdisplay module.

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

9. 4DGL- SoftwareLanguage

The > [ F38PTUutilises the PICASQprocessor,
which belongs to a family of processors powered
by a highlyoptimisedsoft core virtual engine, EVE
(Extensible Virtual Engine).

EVE is a propriary, high performance virtual
machinewith an extensive byteode 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 developmentand 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..UNGRQSUB..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, pleaseefer to the following documents:

& n 5-PrpgrammersReferencea | y dzl £ ®LIR T €
Gt L/-4DGHnternal-Cdzy OG A2y a ®LIRT £

To assist with the development of 4DGL
applications, the Workshog IDE combines a full
featured editor, a compiler, a linker and a down
loader into a single RBased 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 ad ViSi.
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10. 4D Systems- Workshop4 IDE

Workdhop 4 is a comprehensive software IDE that
provides an integratedsoftware develoment
platform for all of the 4D family of processors and
modules. The IDEombines the Etlir, Compiler,
Linker and Down Loader to developcomplete
4DGL application cod@ll user applicatin code is
developed within thaNorkshop4 IDE.

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

1 TheDesignerenvironment enables the user to
write 4DGL code in its natural form to
program the> [ F33PTU

1 A visual programming experienceuitably
called ViSj enables draganddrop type
placement of objects to assist widDGLcode
generation and allows the user to visualise
how the display will look while being
developed

1 An advanced environment callediSiGenie

10.1.Workshop 4¢ Designer Environment

Choose the Designer environment to write 4DGL
code in its raw form

The Designer environmenprovides the user with

a simple yet effective programming environment
where pure 4DGL code can be written, compiled
and downloaded to the [ £33PTU

10.2. Workshop 4¢ ViS Environment

ViS was designed to make the creation of
graphical displays a more visual experience.

ViSi is a greagoftware tool that allows the user to
see the instant results of their desired graphical
layout. Additionally, there is a selection of inbuilt
dials, gauges antheters that can simply bplaced
onto the simulated module display. From here
eachobject canhaveits properties edited and at
the click of a buttonall relevant 4DGL code
associated with that objeds produced in the user

R2Say Qi NBIj dzA NE itysal n5 D"Logr%@‘i N th‘?-”f“fﬁ 4DGL code

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. ViSsenieprovides the
latest rapid developmenexperiencefrom 4D
Systems.

1 A Serial envirorment is also provided to
transform the> [ £33PTUinto a slave serial
module, allowing the user to control the
display from any host microcontroller or
device with a serial port.

The Workshop4 IDE is available from the 4D
Systemswvebsite.www.4dsystems.com.au

For a comprehensive manual on the Workshop 4

IDE Softwaralong with other documentsrefer to
the documentaton from the4D Systems website
on the Workshop 4 product page

aroun ese
they choose.

bjects to utilise them in the way
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