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microLCD Display Modules

1.5SaONR LIi A 2y 2.5 ( dzNB a

The uLCEYOD range of display modules dbéilliant at2 s SNy i St t R TSy RARLE & Y2R
T ®Imtélligent Dsplay Moduls powered by the 4D L26SNBR o0& 5L!.[hwmco

{eausSyaQ 5L!. [ hmc DNJI LJK)\%ay tN‘EﬁA9§r€Q;n2é\'ﬁD)\2yz VS ¢cQ:)¢Y i N.

{ ONSS'V@I Af Imcéfdﬂ)KAZ)f wlﬁ%yf\au}\ﬂs

FYR /F LI OAGAGS ¢2dzOK Y2RSft &

a9l ae p LAY AYUGSNFIFOS (2 lye
Driving the display and peripherals is theABLO16 +//3% ¢.-%X w-3X Db53% w9{9¢

processor, a very capable and poweidhip which . ot A A . .
enables stanehlone functionality, programmed a f ora 2% od¥ p@f DEKSESYZNE Tz
using the 4D Systems Workshop 4 IDE Software. PLLX AOFOGAZ2Y /2RSS FYyR 5Fat
The Workshop IDE enables graphic solutions to be a o H 8&F  { hAszM.Siﬁlﬁq Sa® NJ

congructed rapidly and with ease due to its design ® Sy 8 NI dZN1J2 4SS Lkh LIAYA T

68Ay3 a2tSte FT2NI n50a 3N Lfkd LKJN/POQ%% ME R 2y F A 3 dzNT 6 ¢

The DIBLO16 Processor offers considerable FLASH @ ¢ K'S _DtL h . A "E‘ Q" NJ %f dzBING | @A WEA
and RAM upgrades over the PICASO processor, and T dzy OUA2ya adzOK | ay
also provides mappable functions such as 12C, SPI, I oB/ LOKIFIYyySta @ Atlof$S
e o e, 1 WE(BSRAGIGSR TeN) (5 N
Jiniasing P P g'np 52y FA IdzNT 6ff B HBILA (OKS tyS S

I ME RSRAOFGSR YR oE O2y¥A
The display module has an array of features O2YY LI2Z2Nua IFglrAtftlofsS

including PWM for Sound, Touch Detien, micre LJ 62 ¢ DtLh OFy 0S8 d&aSR

SD memory storaggeneral purpose/O including . . . .y .
Analog Inputs multiple TTL &ial, 12C and SPI LJ G2z c Dtolalh YLENS thzyaR { SN,
LJ 62 mn DtLh F2NJtdzasS ¢

channels and multiple millisecond resolution
LJ 42 wmn DtLh OFy oS O0;

timers, amongst many morieatures.
Anything that has been designed in the past to run v dzt '? NI d dsz:B o HWOE RIEND & Lidzl &
on a PICASProcessor can theoretically runonthis @ h y8 2 I NR A ¥A ONGRY 2 K2 Y ) SFRENG NJ

The uLCEOD rangeis designedfor applications
demanding a large intelligent displayodule

—( m—( m—( =

DIABLO16Module with minor changes Please Ydzft GAYSRAL ad2N}3S FyR REGE

SyadaNE &2dz O2y il OftteamkfS n 5 dd%féf[j SéYj\éﬁ\Qg =21 dFLQLJZYg Yeo NBE CBHENSR O

unsure if upgrading from a PICASO product and F2NJ 02f dzy$ LIzZNDKIF 283

wanting to design with or change over to this utCD - .. . s AL L

70D Module. ag@{ OZVYLJI- uf\ofAS'AT)\f S_ VI-AQQS:{.a
gStt 1a 29 fS@St | O0OSaa 02

The uLCEOD range includes 3 models, the kCD a 5 SRA NI WS R ! dzZRA2 LAY RNAXGSY

70D (Non Touch), uLEMDT (Resistive Touch) and FAE Sa FNR YOIYNFONER

uLCB70DCT (Capacitive Touch). ahyo2tNR FdRA2 F YMEBISREENISG A G 1
F2N) 42dzy R RSYISINI TIM2Y Uyl &6 | ¢
aS5AaL) e FdAf O2f2dzNJ AYF3ASax

NOTEDC JACK (JACK1) on Hardware Rev 1.05 has @A RS2 yOtOKZ&E Sy ns5e{ eadsSya RJ
been found to hae an issueand is therefore not { dzLIL2 NI al OF At oS 2AyR26a 7

opulated. Powering is via USB or 5V pin on . . . . .
bopu wering 1 vi - non+t G2 pdpr Nt IBAADLISND @ A 2

headers. Tis is rectified on HW Rev 1.0Gnd . 8
above az2RdzZ S RANWSgRGL2E EpPOY
0 Ay Of dzR2AS/A33 KiimBER UE

BAALI @ zhBAGDYAEAE! NBHY

nE Y2dzyGAy3a (oloapa ATGXKE T2 NI
YSOKIFYAOIf Y2dzyGAy3ao

W2IH{yR/ 2YLX Al Yylo
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microLCD Display Modules

| 2YFAIdNI GA2Y FyR { dzY YI NE

©z2013 ©

HW Rev. 1.04 .
| |}

MICRO SO

= it
g )
W : J! v
i SV INfE - = / 22 -
o e =l x 1Y =

[ ] €XT, 50 CARD » 4 3 = Optional

40 Module =
GNOD|E . v -
3 reserlg - -« /C § Bwe A -

PROGRAMMING
HEADER

i) SO CARD

A
. uLCD-70DT WW%LSJEMOEEU w .

° “Turning Technology into Art”

NOTEFull Size&D sockeand EXT. SD Card Header (H3)\Nsdd populated,
Populated orspecial orders onlydACK1 (5V DC JACK) NOT populated until HW Rev. 1.06
Optional 4D Module socket removed in HW Ré#2to be replaced by a new bus system in HW Rev 2.2

Main Voltage Supply +vyeput pin. Reverse polarity protected. Range is 4.0V
5.5V, nominal 5.0\600mA minimum Required.

Asynchronous Serial Transmit pifT,L level. Connect this pin to the Receive (|
3,4 TX O | signal of other serial devices. Used in conjunction with the RX pin for
programming this microLCD. 5.0V Tolerant Pin. Connected toid X2sistor.
Asynchronouseial Receive pin, TTL level. Cecirthis pin to the Transmit (Tx

1,2 +5V IN P

56 RX I signal of other serial devices. Used in conjunction with the TX pin for
programming this microLCD. 5.0V Tolerant Pin. Connected twiRR@sistor.
7,8 GND P | Supply Ground

Master Reset signal. Internajbylled up to 3.3V via a 10K resistor. An active L
pulse greater than 2 micrseconds will reset the module. If the module needs
9,10 RESET I to be reset externally, only use open collector type circuits. This pin is not df
low by any internal conditions. The hagtould control this pin via one of its
port pins using an open collector/drain arrangement.
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| = Input, O = Output, P = Power

NOTEThe Programming Header pinout has changed in REV 2.0+ har®edh sides of the Programming
headernow feature the same signals. Previously only the left side featured the programming signals, and the

uLCDB70D Page5 of 30 www.4dsystems.com.au




microLCD Display Modules

P INO
1 PA3 /0 General Pur_p(_)se I/Q pin with Alog Capability. This pin3s3Vtolerant when
used as a Digital, with a range 683V when used as an Analog Input
Speaker Outputve if a different speaker is used externally. Disconnected or
2 SPK o] e
board speaker if utilised.
2 3 PA2 o) General PLp_os_e I/O_pin with Analog Capability. This pif.BVtolerant when
o used as a Digital, with a range 683V when used as an Analog Input
. 4 SPK+ o Speaker Output +ve if a different speaker is used externally. Disconnected
'\ board speaker ititilised.
5 PAL /O General Pur_pc_)se I/Q pin with Analog Capability. This (@r8\étolerant when
I used as a Digital, with a range 683V when used as an Analog Input
D 6 PAl1l O | General Purpose I/O. This pin is 5.0V tolerant.
7 PAO /O General Pur_pc_)se I/Q pinith Analog Capability. This pinds3Vtolerant when
o used as a Digital, with a range 683V when used as an Analog Input
N~ 8 PA10 I/O | General Purpose 1/O. This pin is 5.0V tolerant.
! 9 N/C - No Connect Leave this pimnconnected
D 10 PALA I/O | GeneralPurpose 1/O. This pin &3Vtolerant only. Special 12C Capability.
U 11 GND P | Supply Ground
| 12 PALS I/O | General Purpose I/O. This pirBi8Vtolerant only. Special 12C Capability.
- 13 GND P Supply Ground
I 14 +5V IN p Main Voltqge Supply +ve inpu_t pire\Rrse polarity protected. Range is 4.0V
5.5V, nominal 5.0\600mA minimum Required.
v 15 N/C - No Connect, Leave this pin unconnected
Q) 16 AUDIO I/O | Audio Outputor Input direct to Amplifier TTL Line level
3 17 N/C - | No Connect, Leave this pin unconnésd
18 AUDENB| O External Amplifier enable pin, to control an external amplifier from the mod\
-c 19 PA9 I/0 | General Purpose I/O. This pin is 5tOMrant.
O 20 RESET I Master Reset, Active Low (GNBge H2 Pin 9 Description
E 21 PA8 I/0 | General Purpose@. This pin is 5.0V tolerant.
22 3.3V_OUT| O | 3.3V Output, limited to approximately 20mA, for external use.
> 23 PA7 I/0 | General Purpose I/ his pin is 5.0V tolerant.
O 24 RX0 I Asynchronous serial port 0 receive pin. COBIGV Levet 5V tolerant.
— 25 PA6 I/0 | General Purpose I/O. This pin is 5.0V tolerant.
Q. 26 TXO0 O | Asynchronous serial portttansmitpin. COM03.3V Level Output.
.ﬂ 27 PAS5 I/0 | General Purpose I/O. This pin is 5.0V tolerant.
D 28 PAL3 /O | (RESERVED FRESISTIVIEOUCH} See Section 4.2
29 PA4 I/0 | General Purpose I/O. This pin is 5.0V tolerant.
D 30 PAL2 /O | (RESERVED FRESISTIVIEOUCH See Section 4.2
U right side was alNo Connect (N/Q) as depicted in the image above
-

I = Input, O Output, P = Power

O
.
=
E 1 SD_SDI I SD Card@ Signal for SD Card Only (shared with uSD/SD Sockets)
2 3.3V P | 3.3V Supply for SD Card Only
3 SD_SDO| O | SD Card SDO Signal for SD Card Only (shared with uSD/SD Sockets)
4 SD_SCK| O | SD Card SCK Signal for SD Card Only (shared with uSD/SD Sockets)
5 GND P | Supply Ground
6 SD_CS O | SD Card Chip Select Signal for SD Card Only (shared with uSD/SD Sockets

bhe¢RIYdziA2Y Ydzad 0SS dzaASR AF dziAftAadAy3ad GKAA KSIRSNE 2yt
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microLCD Display Modules

g I N\B TiL N‘ﬁ £ programming. Once the compiled 4DGL application
program (EVE byteode) is downloaded and the

¢ K SLCB70D range ofY'2 B3 BINE Q'de REE | userI colde stﬁrts executinghe serialfport is_ then
KFENRoHYWNSE2Fa sl NB AydSNFL o8 ab&(}?k g user, a@%m'f\”é erJectiond
RSa
iKS

;\y RSGI At (ks TRMUBGSERD FRTEE M v a

TXO0 pin(Serial Transmit COMO):
DedicatedAsynchronous Serial port COMO transmit
pin, TX0. Connect this pin to external serialidev
receive (Rx) signal. This pin is 5.0V tolerant.
¢KSL [thMBOS & a2 NNBISINR 6 | NB
8y OK MQEW? ldfé / LR Mh & & &« G O fRXO0 pin (Serial Receive COMO):
002y FTAINBER 2y @I NX S G & Dedicatedagyghrongys Fsiakparo GRAELVE L h
LA y & ® 6¢/ -hkawion RSRA QAT SR yiay RINNRX0. Connect this pin to external serial device

>*(/)>

TAESR® 2F GKS 5L! . [ hmc Qa HaHNW (P siangd Nbfspin i§D.QV tofergnt. gza S R

0D2YYdBA BRI K SEuSN.yIf ASNAIE RSOAOSa®
TX1 pin (Serlal Tramit COMY):

¢.kw-n I NE NBEFTSNNER2YS I| Aasynchddbds s rPAI rt}b@)Mftlfér%mnep}ﬁfT?(l
dzd SRJ EREB INF YYAy3d GKS 5L -chrihétCthis pth 2ooektdr Al serial device receive

¢CKS LINKARYFNE TSI (GdzZNBa I NB XRx) signalThis can be configured tone of the
 Cdf dzLIXy® BRIl (1 G NJ y & YA a@P@pns, seg/tgble below.
NEOSLIiAZYy ®
pin ( es %ﬂ
1 o5kdr TeNvrdy y oadaz PPN PKRFesse GPMOG o Ly S G

\synchronous Serla port
T LYRSLISYRSYd . I dR NI S@onnﬂd}l%lgplnott{'é}terﬁd BRI 8%t transmit
G2 ol dRo® (Tx) signalThis can be configured to one of the
T {Ay3ES 68GS8 (M ZANY(ZGMP RS, 8B ABAEGY.
0dZFFSNBER &4SNBAOS® ¢KS o0dzFFSNBR aSNWAOS
FSIGd2NB NHzya Ay GKS orepin (Sea tahsit CORLIG dZNR v 3
FYR 0dzZFFSNAY3I aSNRI{ Aynchlonous Séri&l palziCONfaksHit plag TRNJ
F LILX AOF GA2Yy KI @Ay 3 ( 2Cobrdof thid pin/td externadliget device yeéeive T
GKS &SNALI L2 NI ad ¢ (RA signalFHiekéndbe coafiguredi t§ Sne of the
FLILX AOFGA2y (2 &SNIA OGICpinK &élthble belov.a @

Baud Rate

Generator RX2 pin (Serial Receive CORt
! Asynchronous Serial port CQMeceive pin, RX
COMx Recelver  (ath————————— ] com Connect this pin to external serial devitansmit

I (Tx) signalThis can be anfigured to one of the
GPIO pins, see table below.

COMx Transmitter |————— i | COMx TX

TX3 pin (Serial Transmit CO8):

A single bie serial transmission consists of the start ~ Asynchronous Serial port C@Ntansmit pin, T&.
bit, 8-bits of data followed by the stop bit. The start Conne.ct this pin to externall serial device receive
bit is always 0, while a stop bit is always 1. The LSB  (RX) signalThis can be configuretb one of the
(Least Significant Bit, Bit 0) is sent out first following ~ GP10 pins, see tabelow.

the start bit. Figure belowhows a singl byte

transmission timing diagram. RX3 pin (Serial Receive CCB)t o
Asynchronous Serial port C@Meceive pin, RX

Connect this pin to external serial device transmit
Single Byte (Tx) signalThis can be configured to one of the
GPIO pins, see tabbelow.

wv =) @ =) o @ @ =) @ (%2}
g, 7, =, , &, 7, &, , 7,8
=3 o L N w B w (=)} ~ o
2] =4
=3 =4

COMO is also the primary interface for 4DGL user
program downloads and chip configuration PmmC

uLCDB70D Page7 of 30 www.4dsystems.com.au
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microLCD Display Modules

ol e o e o e o e e e of e

Please refer to theseparate document titled
'DIABLO1&IDGLInternal-Functions.pdf for more
information.

PAGPAS:

General purpose 1/0O pinsr can serve as Analog
Input pins Each pin & be individually set for
INPUT or OUTPUGr ANALOGPowerUp Reset
default is all INPUT®/hen set as Digital Inputs, the

pins are3.3V tolerant Digital GPIOam source/sink
10mA. For more information see Chaptef7, 1
W{LISOAFAOIGAZ2YA YR wkiAy3aQ
__ _ _ ~ Whenset as Analog Inputs, the pins have a 8.8V

b2 utSAvy/&m! MoNBE p ®n+ U2 |SNI Yahge, afifhdvé 1Bit résBiutich.

t!ml oz t!MNB oDwmp U2t 5N Yibr darfel ifidPnatioh, secbdbtidrit. 11 w1 y' I £ 2 3

2dzi LJdzi 4G odozx f S@PSt & Ly Lddzii 3 Q@

Please refer to the'DIABLO1&IDGLInternal- PA4PALL:
Functions.pdfdocument for information on how to General purpose /0O pinsEach pin can be
set the DIABLO16 pin mappings. individually set for INPUT @®dUTPUT PowerUp

Reset default isall INPUTSWhen set as Digital

Inputs, the pins are 5V toleranDigital GPIOan

source/sink 10mA. For more information see

Sectionl4z W{ LISOAFTAOFGA2Yya | yR wl
There are 6 general purpose Input/Output (GPIO)
pins available to the user. These provide flexibility =~ PA12PA13:

of individual bit operations along with serving PA12 and PAl3are reserved and are used
colledively for byte wise operations using the BUS exclusivelyfor the resistivetouch controller, or the
functions capacitive touch controllerThese pins are NOT to

be connectedon the uLCEYODT and uLGRODCT
models else Touch may not perform correctly.
These feature 4.7K pull up resisan PA12 and
PA13.These are present on the Headers for spkc
cases only wher Touch is noinstalled Do not
attempt to use these pins in normal situations.
Using these pins on the uL@DD (nontouch) is
however OK, or in situations where touch is not
used.These pins are 5V Tolerant.

DIABLO1&\lternate Pin Configtations

General Purpose I/O

S
™~
|
=)
o
IT
A
Q
-
-
|
7)
9
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>
L
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)
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Q
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MmICro

PA14PA15

General purpos /O pins Each pin can be

individually set for INPUT @®®UTPUT PowerUp

Reset default is all INPUT®/hen set as Digital

Inputs, the pins ar®.3V tolerant Digital GPIOan

source/sink 10mA. For more information see

Section14> W{ LISOAFTAYIIQA@yad | yR wt

I |L|L|L|L|L|L|I
o P f o il B B B o
J I B e
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microLCD Display Modules

bpxohaBRdzf S +2f (I 3S Ly Lzl WMost of theGPIO pins have an alternate function
Im tmdlyf M PY¥ mI NNBEFYwWr O1 O 8theiithddbeing for General Purpose 1GRIO s
a2RdzZ S &dzLJLJ & &Pt 1S3 % (A 2 bAdite adffigyfed to be SPIC) Serial or a range of
0KSadydzaid oS O2 vy $ & dz®RX & dthel functions.

g2t GF3S AyndwikR (iWenaRSi a2 B/ ¢

2 b2YAYISNI BAYI @2hETHEORN A3 G&yG tt LAya K2oSOBNL OF Y
o oF O1tAIKU ONRIKUYSad BALI vy 27 (KSTdf GENYYFAS |BOF
5 dZ)/RSNJppJHDh'*-GJ 27 OdzN.NJS;fu A= UnNo II\yI\IULI
N NEO2YYSYRSR ¥2NJ Y2RdzZA S &d0loAtAde Ld Aa KAIKE S
NEO2YYSYyRSR G2 das + m! Klggsaglesto ﬂ“ezf‘i’\'l@WW@tab!?S vigh lestrater G 8
| FyR NB&dA a4 which pins can be associated altetiva functions.
<
o | A HY y I/O Support Functions
N~ o®Po+ hdzilLlzi F2NJ G§KS dza SNJ FGSt e
I HAY! © | aSR F2NJ LRGSNAY I 3 a 2NJ
‘) 02YLRYSYyliaod
3 Db5 ¢6az2RdzZ S DNEdzyRU 3
= |MA ,tM7(VVI3kAZ|VI—D trRY .vl- NJ\L,BfFAY WJ- Ol a — - .
5SOA0S INBdy RTLNKSESES LAY y By S| dza S RH H
| (2 Db¥2 RddSSs IYidzatis 1080 ORWY SR H H
7, G2 IANRPdzy RO H H
Q s o e H H
— w9{9¢ o6az2zRdzZ S al auGSNJ wSasS "H "H "H "H
= IM B tPRY o YT T on T
o) azRdzA S al a0SN) wsasSu LRAY® IALH’L} 7 @-S?H—ﬁ—Hh]dEf—HS- 27
(e INBIGSK GoKAEYE INB&SEH FHEKS Y S Uy i SNy —
Lidzt £ SR dzLJ min2y oNdBaiA a@RIN® h dz: 13 LHy H H
E 02t t SOG2NI (G&8LIS OANDdz G 4& NEHS] Hxk§|l HSeh HS| AF vy
SEGSNY It NB&SG A& NBI dzA NEB H H "H H
> H
(q0] I 1 59d! dzRA 2 h 8fdaio t S "H
h dzi R&R A QJ us R y? AI-ASWH- OSEES) S2N af o0t S “H
wm FYLX ATANBEdSRBRBS | AIKO ‘
D I 51tk ab dzRIAy2LiddzkLIdzi 0
D I m Xy mc Theprevioustable illustrates which of the GPIO can
Universal Input or Output specifically for Audio. .
U This pin connects directly into the droard be u_sed for the four different I/O  Support
-l amplifier, but also with the filtered PWM output Functions.
O from the DIABLO1@rocessor. This pin can be used __ e o
o to input a signal into the oboard amplifier to play b2GIYYOS + LAY Aldy FIfEf (PONIGISRS
.2 audio from an external device using the-baard TdzyOuA2y > Fy2GKSN] LAY OFyy2tL
amplifier, or as a lindevel output to drive an UKS alyYsS FHEtWwSNyYylusS FdyOuAazy
E external amplifer with DIABLO1§enerated Audio.
Note that AUDENB musbe enabled Ilfigh) in Please refer to theseparate document titled
DIABLO16or any input signal to be heard. 'DIABLO18IDGLInternal-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 fosimplification. There are

uLCDB70D Page9 of 30 www.4dsystems.com.au
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microLCD Display Modules

commurication-basedfunctions, and 1/0 support
based functions.

Further information is available in the next
sections for each of the alternative pin functions.

b 2 (v&d?t RNL fiBANEA NBa H t Aya

The following table illustrate which of the GPIO
can beused for the three different SPI channels
available.

DIABLO1®&lternate Pin Configurations

SP| Communications

T
T
T
T
T
T

TIT|T|T
TIT|T|T
TIT|T|T

TIT|T|T|T
TIT|T|T|T
TIT|T|T|T

SPECIAL SPECIAL SPECIAL

SPECIAL SPECIAL SPECIAL

SPECIAL please see Section 4.6

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 GI® can be configured for SPI.

S G ff B o G o e of e
S G ff o G o e of e
S G ff B o G o e of e
TIT|IT|IT|T|TIT
TIT|IT|IT|T|TIT
TIT|IT|IT || |T

T
T
T
T
T
T

S O e o G e e o e o e o e o e f
S O e o e o e o e e e o e o e o e o e
P ol e e G B e e e e e e e o e o e

The following table illustrates which of the GPIO
can be used for the three different@ channels
available.

DIABLO1®&\lternate Pin Configurations

I2C Communications

DG 8 &

- RRAOKWYANSIE t RERI
0S WNENDW2Y FAIc

I
Y2 NB/ DY MR &
a

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

2 KSNB W{tLEQ A& adzmaiiiddzisSR
FOO2NRAYy3If&T |yYyR WLAYQ Aa
compatible with that particular pin function.

Chip Select for wswith SPI can be any other unused
GPIO pin, configuredas a Digital Output. The
lowering and raising of the selected CS (GPIO) pin is
done manually by the user is the 4DGL application.

Please refer to theseparate document titled
'DIABLO1&IDGEInternal-Functions.pdf for more
inforrpation on how to use theF3 fungtigns along o
H “H “H “H “"H “"H gAUK OUOKS &aSLJ NI UDRABLRBOdzY Sy (
H “H “H “H "H "H ProcessoiDatasheetREVX.x.pdD ®
H oW " " " "
H H H H H H
H H H H H H
H H H H H H
H o H H H H
H H H H H H
H H H H H H
uLCDB70D PagelOof 30 www.4dsystems.com.au
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microLCD Display Modules

There are 3 user configurabf€lchannels available
for mapping to GPIO, for use by the user fioe
target application. All 32C 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 %ax. |

To map an?C Channel to a set of GPIQ\githe
following 4DGL functiorsiused:

I2Cx_Open(Speed, SCLpin, SDApin);

2 KSNB WLH/ EQ A& &
accordingly. W{ LISSRQ Aa
FYR W{/[LAYQ FTYR W
compatible with thatparticular pin function.

dzo &G A 0
iKS RS
{ 5! LI

b2(i6KS yaM¥IfLAYE | NB
K2 ¢gSdEsdl 2 F

00 Lu/ @C!{¢ A&
LF SAGKSNI 27
I akisS Oar as 27F
SEAAaGA& hb[, T2N) aLISSRa
N} GS O2yiNRBEfO YR Lu/|pC!

iKSasS NBla

Please refer to theseparate document titled
'DIABLO18!DGLInternal-Functions.pdf for more
information on how touse the #C functions along
witk (0 KS
ProcessoiDatasheetREVX.x.pdR ®

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 sta of the pin.
ThisWA Y OSNBAZ2Y 2F
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 pulséil and then returna LO.

This is available in both blocking and Aaocking
versions.

Y rforindidh o héwto l}ééhé“%@etbut%hc'hcﬁﬁ

FELA y NB t!n G2
K FHE8A NA VOB | KR F AL

FO ¢K/ENBtASH NI GS O2y i NP
y2i l'iNl:izfe

{1 [Lwwy 1r tt"

Please refer to the table on the previous page for
details on which GPIO can be configured to this.

b2 (S YOK t dzf &S hdzi NBIJj :IzSau yS:
f SR A V& G#dRdzA Ay3a 2[F KS §
GKS AYyGSNYylLf wmyYa ﬁAYéNJD

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

2 KSNBE WL ¢tGPI® fin cioripatible withl B
GKFG LI NOAOdZ F NI LIAY FdzyOliAzy
of the pulse in milliseconds.

dzgh|SRe el U theskpardte ddedinkrit, titedNd L H/ o
S N RaDEnernal HfSctionss ol ror Frfore 5
LA Y a
along with the separate document titled
PIABLO16 rocessoiDatasheetREVX.x.pdR ©

t! MmoZ

MaIIdJ

e e P ~C annel avaijlabl
co%r?ygur? )ﬁt uggsv%th ¥ ffine BaZes avalle

tA/SﬁJec 66 KAOK at o

{The PQN@I can %e com‘lgurebJ t%‘%zef used “('nasler\llou
Mode, or Simple Mode.

Please refer to the table on the previous page for
details on which GPI€an be configured for PWM.

BaaSR:

dza S a

aSLJ NI (S DIABR@EZY S Y ServoliModietalfols a Hillisecond input value with

0.01ms resolution, which runs at a frequency of
approximately 50Hz or 50pps (20ms). Hasition

of the servo is determined by the width of the
pulse. Generally 1.5ms is 90 degseéms being 0
degrees and 2ms being 180 degrees. Servos
however vary, and the DIABLO16 PWM control can
be adjusted to suit most applications.

L32 £ I NR ( & C5impl§ Mgde allows percentage ynpuk V@IUeOMIINNS v G £ &

resolution of 0.1%, which runs at a frequency of
approximately70KHz.

To enable the PWM output on a GPIO pin, the
following 4DGL function is used:

PWM_ Init(pin,mode, valug;

2 KSNBE WLAYQ A& (GKS DtLh 02
plk NI A Odzf  NJ LIAY Fdzy OliA2ys WY2]
G2 3ISYSNIGSZT | yR Waichk dzSQ A &
defined the PWM pulse itself.

uLCB70D
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microLCD Display Modules

Please refer to theseparate document titled 2 KSNB WvSyO2RSNEQ A& &dzoaidAald
'DIABLO18IDGEInternal-Functions.pdf for more 2NJ vdzSYyO2RSNH | OO0O2NRAy3Af &z
information on how to use the PWNunctions O2yySOGSR G2 G4KS ' tKFasS 27
along with the separate document titled is the pin conneted to the B Phase of the Encoder,
PIABLO16rocessoiDatasheetREVxX.x.pdD & YR WY2 RS Ontlylusied sbasiio b& setdNB

zero (0).

Please refer to theseparate document titled
There are 6 Pin Counter channels available to be 'DIABLO1&DGEInternal-Functions.pdf for more
configured by the user, used to count incoming  information on how to use the Quadrature Input
pulses with the ability to call a user function on functions alongwith the separate document titled
overflow. The Pin Counter function is available for ~ ‘PIABLO1&rocessoDatasheetREVX.x.pdR @

use in a variety of modes.
The countergan be read and written at any time.

Please refer to the table in sectidmdW! f ( S NI/ I (i Bleaseirafer to the table isection4.2 for details on
Functionssh GSNIBAS6 Q T2 NJ RS A fwhiclPGPIO&dn helcknfigdiied tdbe @rialgg inputs.
be configured for his.

The analog inputs on the DIABLO16 have a range of
To enable the Pin Counter function on a GPIO pin, 0 to 3.3V, each with a max resolution of-b&s.
the following 4DGL function is used

The analog inputs can be read using three modes,
pin_Counter(pin, mode, OVFfunction); standard mode, averaged mode or high speed

mode.
2 KSNBE WLAYQ A& GKS DtLh LAY O2YLI GA06fS HAGK GKAA
LI NI AOdzt F NJ Fdzy Qi A2y I WY 2 Raéh@ard AModell fesilts (iR Lampe F beitigNA 3 3 S NJ
used to count on such &ising/Falling/Edge, and immediately read. Standard Mode can read over
Wh+CTdzyOlA2yQ A& (KS dza S MOOOD dajucsipdr Segondp@ate®at 12iit. 6 KSy G KS
counter overflows, if desired.

Averaged Mode results in 46 sample being

Please refer to theseparate document titled immediately read and their average returned.
'DIABLO18!DGLInternal-Functions.pdf for more Averaged Mode can read approximately 20000
information on how to use the Pin Counter values per second. Operates athi2.

functions along with the separate document titled

PIABLO14rocessoiDatasheetREVX.x.pdR @ Highspeed Mode collects a user specified number

of samples at aiser specified ratefequency and
can execute a user function when complete. The
updated value updates approximately 250000
times across ‘¥ channels. Operates at it.

There are two Quadrature Input channels available

on the DIABLO16 processor, which requires 2 GPIO  T0 enable a GPIO to be used as an Analog Input for
pins each. Standard or Averaged modes, thalléwing 4DGL

function is used to set the pin:
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Please refer to the table on the previous pdge
details on which GPIO can be configured for ~ Pin_Set(mode, pin);
Quadraturelnput. L A L .
Quadrature Input allows a quadrature encoder to 2 KSNB WY2RSQ Aa UKS RSaANBR
be connected, and the position counter and delta  SA UKSNJ { Ul yRFENR 2NJ ! S5SNI ISRZ
counter can be read at any time. compatible with this function which is to become

an Analog Input.

MmICro

To enable the Quadrature Input function on a set of

GPIO fms (2 pins required), the following 4DGL  For highspeed modéhe following 4DGL fiction is
function is used: used to set the pin and define the parameters:

Qencodek(PHApin, PHBpin, mode); ana_HS(rate, samples, 1buf, 2buf, 3buf, 4buf, func);

uLCDB70D Pagel2of 30 www.4dsystems.com.au




S
™~
|
=)
o
IT
A
Q
-
-
|
7)
9
-
©
o
>
>
L
Q
k%
)
o
Q
-

MmICro

microLCD Display Modules

2 KSNBE WNI S0 Aa

G§KS ydzyo 2YRY
WAl YL S&aQ A& GKS ydzZYoSNJ Z+ dr vyl sda uz Uzitsuld LISNJ
OKI yyStAWimHAR (KS 6dzTT$HgﬂL$D%% r%écﬁn%éwsare - -
AN - AL _ Y equipped with
F2NJ UKS n OKFyystaz YyR 9% garl .acetéﬂs"oﬂhedai’sg%]a@%ré' Rpioinzy

call when the number of samples specified have
been collected.

Please refer to theseparate document titled
'DIABLO1&!DGLInternal-Functions.pdf for more
information on the Analog Input functions, along
gAGK (GKS &aSLI NI (D8ABLRB O dzY
ProcessoiDatasheetREVx.x.pdR ®

5.t YYK CA NBtglR HINS Y

The DIABLO16processor is a custom graphics
processor. All functionality including the high level
commands are built ito the chip. This chip level
configuration is available as a PmmC (Personality
modulemicro-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 ¢WPICASO processor where
everything is combined.

A PmmC file contains all of the low level micazle
information (analogy of that of a soft silichowhich
define the characteristics and functionality of the
device. The ability of programming the devicihw

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 DBAO16 processor.

ThePmmC fileand Display Driver filean only be
programmed into the device vithe COMO serial
port with the aid of Workshop 4, the 4D Systems
IDEsoftware

Using a nomD programming interface could
damage youmodule andvoid yourWarranty.

6.a2RdzZ S CSI { dzN

The uLCB70D range ofmodules isdesigned to
accommodate most applications. Some of the main
features of the module are listed below.

below:

9 Screen Sizer.(¢
65K colours
9 Screen Dimension464.9 x 100.0 #.7mm

% y%wingl.ﬁ?aag4%$.9§9}m

ixel Pitch: @1632(H)X 0. 79(Vnm
1 Brightness300cd/m2
1 Contrast Ratio500:1
1 Viewing Angle Above Centré5 degrees
1 Viewing Angle Below Centréd degrees
1 Viewing Angle Left of Centré5degrees
1 Viewing Angle Right of Centrg5 degrees
1 Viewing Direction6 O'clock
9 7x2 Parallel LEDs for Backlighting

RA | aDax¥8bréeshlution,

b2 06KS 5A4LX | K35 &AIRB & NS NI
WDNJ RS ' Q 5AaLX Ime aRS BWKOIOKI S
LWESf d&® | RSTSOGUADBS LMWESE Oz
2 KAGSE wWSRTE DNBSYy 2NJ|. fdSo

The module is designed around tH2IABLO16
Graphics Condtller from 4DLabs.

The DIABLO16is a smart Controller and the
interface to the TFTLCD displays is almost plog

play.

All ofthe data and control signals are provided by
the chip to interface directly to the display.

Powerful graphics, text, image, animation and
countless moe features & built right inside the
chip.

The data sheet for th@rocessoris available from
the http://www.4dsystems.com.awvebsite
DIABLO1&rocessoDatasheetREVRD LIR T €

uLCB70D
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Audio playback support irhe DIABLO1&rocessor TheuLCDB70D range of displajodulesuses off the
enables theuLCDB70D range ofmodules to play shelf standard SDHC/SD/mieB® memory cards
audio WAV files stored in the mic&D memory (SPI Compatible Onlyyith up to 2@ capacity
card. PWM and an on usable with FAT16 formatting. For any FAT file

board audio amplifier with
y K aLiSI 1SN ¢
audio output capabilityA

simple instruction enables

related operations, before the memory card can be
S used it must first be formatted with FAT16 option.
Theformatting of the card can be done on any PC
system with a card reader. Select the appropiat
the user to drive and choose the FAT16 (or just FAT in some
play/pause/stop audio systems) option when formatting. The card is now
files while continuing the execution of ¢huser ready to be wused in theDIABLO16 based
application code, such as display updates, touch  application.
recognition, communications, etc.The audio
system also allows real time pitch change of audio = The DIABLQ@6 Processor also supports high

samples. capacity HC memory cards (4GB and above). The
available capaty of SBHC cards varies according

For a complete list of audio commamglease refer to the way the card is partitioned and the

to the separate document titled: commands used to access it.

O0DIABLO1&IDGL:Internal-Functions.pdf
The FAT patrtition is always first (if it exists) and can

b2 GKS 2y NR aLISF | SNJ |aa Pe untotpemaximyng gize pegnitted by FATI6.
RSaAIySR (2 LINR28§OG Ay azWipdows( wigomat FATIGUDJoAEE. Wimdo 5 5 5
GSNE f2dR o8& AdasStFo| ¢2 XEy|igma FATIS ypda 6B angjhe Windows i ~ 5 5
NBO2 YYSyRSIR NS NTAGELISH A_N\ﬁgP);:ommand prompt will format FAT16 up to 4GB.

{SS (KS WI I NRpEMWEE A YIBNFAPEQLt A

aSO0GA2Y F2NJ Y2NB AYTF2INXYI GAZ2Y O

The module supports mic,¥SD memory cards via
the onboard micreSD connector. The memory
card is used for all multimediddiretrieval such as
images, animations and movigips. The memory
card can also be used as general purpose storage
for data logging applications. Support is available
for off the shelf micreSD and high capacity HC
memory cards (4GB and above).

b2GiS§YWAONR{5 OFNR OIL}loftS

NBIljdZA NBYSy i F2NJ I ff 5 {@&aiGsSyva RAaLX @& Y2RdzZ Sa
L2 SNBR o8 D2f RSt 2E A a2 2NJ 5AlLof2mc

t N2POSaaz2Na® ORYWLIYViApEHS OF dzASRXZ A

gAff arayLie FrAaf G2 Y2dzydz 2N YI& OlFdzaS AYyadSN¥YAGGSyY
AdadzSa NBadAKGKKERIOMNIya HA2yH 20RJ G KS
F LILX AOFGA2y® tfSIFasS NBTFSNI G2 G4KS n5 e
F2NJ YAONR{5 OFINRa 2FFSNBR o6& n5 {eaidSy

2F {tL A& |
Q

—

(0p))

Sya 6Soanrtl
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7.5 A & LINB®O | dzi A 2

a Avoid having to display the sanmage/object

on the screen for lengthy periods of time. This will
cause a bursin which is a commonrpblem 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 screesaver feature.

a "Moisture and water can damage the display.
Moisture on the surface of a poweredsglay will

cause the electrodes to corrode. Wipe off any
moisture gently or let the display dry before usage.

a Dirt from fingerprint oil and fat can e# stain
the surface of the display. Gently wipe off any stains
with a soft lintfree cloth.

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

a Do not tamper with the display flex clebthat is
connected to the control board. This may affect the
connection between the display and thariving
circuitry and cause failure.

a Displays are susceptible to mechanical shock and
any force exerted on the module may result in
deformed zebra strips, a cracked display cell and
broken backlight

a Always use the mounting holes on the module's
corner plates to mount the display.

8.1 I NRgl NB ¢22f

The following hardware tools are required for full
control of theuLCB70D range ofnodules.

The 4D Programming Cablenda uUSHBPA5
Programming Adaptaare essential hardwartols
to program, customise and test th®IABLO16
Processor.

Either the 4D Programming Cable or the ulP3t
Programming Adaptor can be used.

The 4D programming interfaces areused to
program a new Firmware/Pmm@isplay Driver
and for downloading compéd 4DGL code into the

processor They even serve as an interface for
communicating serial data to the PC.

The 4D Programming Cable and ul2%
Programming Adaptor are availablfrom 4D
Systemswww.4dsystems.com.au

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

UUSBPAS Programming Adaptor

9.n5D4 2 F 0 & yNaRlIzl [

The uLCB70 modules utilise the DIABLO16
processor, whichbelongs to a family of processors
powered by a highly optimised soft core virtual
engine, EVE (Extensible Virtual Engine).

EVE is a promriary, high performance virtual
machinewith an exensive bytecode instruction

set optimised to execute compiled 4D@rograms.
ADGL (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 peerful 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.

Progammers familiar with these languages will feel
right at homewith 4DGL. It includes many familiar
instructions such as IF..ELSE..ENDHILE..WEND,

REPEAT..UNTIL, GOSUB..ENDSUB, GOTO, PRINT as

well as some specialised instructions SERIN,
SEROUT, GFX_LIBEX_CIRCLE and many more.

uLCB70D
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For detailed information pertaimg to the 4DGL
language, pleaseefer to the following documents:

& n 5-PrpgrammersReferencea | y dzl £ ®LIR T €
6DIABLO16IDGEInternal-Cdzy OG A 2 Yy & ®LIR T ¢

To assist with the development of 4DGL
appliations, the Workshopt IDE combines a full
featured editor, acompiler, a linker and a down
loader into a single Rased 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.n 5@ & U YN A S

Workshop4 is a comprehensive software IDE that
provides an integrated software development
platform for all ofthe 4D family of processors and
modules. The IDE combinése Editor, Compiler,
Linker and Down Loader to develop complete
4DGL application code. All user application code is
developed within the Workshog IDE.

WORKSHOP PRO
IDE .

=)
= Grasta 2 new 3D Systams Projct
»
== 'ﬁa Create a new 4D Labs Project
oo
#
L7 a Create a new Project

ABS

F SEMICONOUCTORS

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 uLCB70 modules.

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

1 An advanced environment callediSiGenie
R2SayQi
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. ViSbenie provides the
latest rapid development experience from 4D
Systems.

1 A Serial environment is also provided to
transform the display madle into 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
Systemavebsite.www.4dsystems.com.au

For a comprehensive manual on the Workshop 4
IDE Softwarelong with other documentgefer to
the documentation from the 4D Systems website
on the Workshop 4 produgiage

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

TheDesigner environmentrovides the user witla
simple yet effective programming environment
where pure 4DGL code can be written, compiled
and downloaded tdhe uLCB70 module.

OF)
=]

3 4=1: K0 X999 £90321200% =L 90

=y

ViSwasdesigned to make the creation of graphical
displays a more visual experience.

ViSi is a greatoftware tool that allows the user to
see the instant results of their desired graphical
layout. Additionally there is a selection of inbuilt
dials, gauges anaheters that can simply bplaced
onto the simulated module display. From here each
object canhave its properties edited and at the
click of a buttorall relevant4DGLcode associated

NB Ij dzA NB ,litisal n 5 Qyjth tHa2oBdetisProdudéd it thef user program.

The user can then vite 4DGL code around these
objects to utilise them in the way they choose.

‘eex =2 29

uLCB70D
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ViSi Genie is a breakthrough in the way 4D Systems
graphic display modules are programmed. lais
environment like no other, a codess
programming environment that provides the user
with a rapid visual experience, enabling a simple
D!'L FLWLXAOIGA2Yy (G2 0S8
literally seconds.

ViSiGenie does all the background codimg 4DG&
to learn, it does it all for yau

Pick and choose the relevant objects to place on the
display, much likéhe ViSIEnvironmentyet without
having to write a single line of cod&ach object has
parameterswhich can be set, andonfigurable
events to anmate 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 seletite event you wish the
object to be associated witlit, 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 cad

ViSi Genie provides the user with a feature rich
rapid development environment, second to none.

o G v e e e G

The Serial environment in the Workshop 4 IDE
provides the user the ability to transform thi. CD
70into a slave serial graphics controller.

This enables the user to ustheir favourite

W miskhcinirdier @ serfblN@&ive asih® Ndstim@dHout A y°

having tolearn 4DGL or program in a separate IDE.
Once the uLCGIO0is configured and downloaded to
from the Serial Environment, simple graphic
commands can be sent from the users host
microcontroller to display primitives, images, sound
or even video.

Refer to the dSerial Command Set Reference
Manuak from the Workshop 4 product page on the
4D Systems website for a complete listing of all the
supported serial commands

By default, eacimodule shipped from the 4D
Systems factory will come pgogrammed ready
for use in the Serial mode.

XOE 00 s
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microLCD Display Modules

Simply select the Starter Kiption when purchasing
the chosen display module on the 4D Systems
shopping cart, or from youocal distributor.

11.{ G F NI SNJ YA U

4D Systems highly recommends all first timeyers
2F nb5 {eaidisSvyaQ RAaL I @axX (G2 LIz2NOKF&AS GKS {GFNIGSNI YA
when purchasing their first 4DySems display

solution.

The Starter Kit provides all the hardware that is
required to get the user up and running.

Not all development environments and featunes|

be needed by every user, however by purchasing the
display solution in a Starter Kit,gnsures that if you
want to take full advantage of the 4D Systems
display solution and try out each of the 4D
Workshop4 Environments, upgrade
PmmC/firmware, yowan.

TheDesignerenvironment can utilise every feature
of the display, however depending atme user
requirements, a micreésD 8D) card may not be
required. Thed3D card is used when displaying
images/video/sound, along with dataloggingds8D,
and a pogramming cable is definitely required for
downloading compiled code and PmmC/Firmware
updates.

The ViSi environment is the same as Designer in
terms of feature utilisation, but is image based so
requires ad3D card, along with a programming
cable.

The ViSiGenie environment is also image based,
and therefore requires d3D card and programming
cable also.

The Serial environment does not require either a
d3D or Programming cable to be used, however can
utilise both depending on the user requirements.
The d8D card can be used for such things as storage
of multimedia files and datalogging, and the
Programming cable for PmmC/Firmware updates, or
changing to one of the other three programming
environments.
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The Starter Kit includes:

1 uLCDB70DT Display Module

1 4GB microSD Card

1 uUSBPASII Programming Adaptor

1 150mm 5 way FemalEemale jumper
cable, for aick connection to another
device or breadboard

1 5 way MaleMale adaptor (for converting
the FemaleFemale cable to be Male
Female)

MmICro
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microLCD Display Modules
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