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gend Display ModuleSeries gend-uLCB32D(T/CTYCLB)

1. Description 2. Features

Thegen£3.2% 5Al of2mc LyGSaNI GSRt 845 NMHY (52 RMESY FRA[V/LIE | & Y

part of the latest gen4seriesof modules Designed L2 SNBR 6& 5L!.[hmco
and Manufactured by 4D Systems. Aunn E own wSaztdaiAzys wD.

: . o ¢ CON SSV GAER-6ANBSHREA &0 A O
The gendserieswas designed specifically for ease of tEYOStc 0 2NI / F LI OA DA PGS ¢ 2 dz
integration and use, with careful consideration for . i o
space requirements and functionality. Ac obtyla 2F owtpn o6&iSa 27

LI AOFGA2Yy®/ 2RS YR 510Gl

This specific gen4 module feature82¢ O 2 f 2 dzNJ AMClys 27 {w! a Ldz2NBfe& T2NJ (K

LCD display, witloptional Resistive Touch (DT) or .. N
Capacitive Touch (DLCTt is powered by the feature Amc DSYSNIf tdN1}2asS Lkh LA
rich 4D Systems Diablo16 Graphics Processor, which 6 KAOKOE dzZRS n 02y FAIdNI ot S |
offers an array of functionality and options for any A¢KS DtLh A& O Nazdzate 02y
Designer / Integrator / User. Fdzy OliAzya adzOK | &y

The Diablol6 processor features include 16 LVJ © E Luwl O Kv l, y{)ys,t a . IV grAtlot
customisable GPIO, capable of PWM, Serial, $T, U ME {tt R_S RZ\ OF USR T 2 NJ L
Pulse Out, Quadrature Input, and Analog Input. .oz y T A 3 dzNJ ° fA s {wL OKk )/}/ St

U ME RSRAOFUSR IYR oE O2y
The3.2% 5AF6t2mMc LYyGSaINFGSR 54 &LIOR YN NIRYA BDIFHE I AINS &
a TFT LCD Display, is capable of Touch Detection, U ') G2 ¢ DtLh OFry @S dzaSF
microSD memory Storage, GPIO and U ') G2 ¢ DtLh FT2NJthza 031
Commgmcgtlons, along .Wlth muI'FlpIe millisecond U !0 G2 mn DtLhOF2NJ ¢ df 88
resolution timers and Audio Generation. N ) - .

U 'Ly 42 wmn DtLh Oly 68
The gen4 series is 100% compatible with the vdzZl RN} 0 dzNb 9y O2RINJ Ly Ldzi
Workshop4 IDE and its 4 different development AonLhAy Ct/ O02yyS0iArzys T2
environments, providing the User with a wealth of @YYdzyAOlI GA2y&as DtLh FyR LN

options for programming and controlling their e . _ N . o

system. Ahyo2t NRGOK YN @GNB YSY2NER O
O2YyYSOU2NJ F2NJ YdzZf GAYSRAI a

Anything designed to run on othedD Systems LJdzNLJ2 & S a @

display modules featuring Picaso or Diablo16 Graphic A 5 h { O2YLJ A S | OOSas3

Processors can be run on this gen4 Integrated Display la f2¢ tSgS a Gz OIF N

Module, with little or no required modifications. A58RAOGIGSR t2a Ia@iRA2! £IATA (R

Please contact 4D Systems Support Team for =
: P ; FNRY Y32 O8RPNKFR FT2NJ a2dzy R 38§
assistance if migrating from a previous madel Aos Y A )N
grafing P by SEGSNYM kYL ATASN

The gen4 series of Integrated Display Modules AsraaL)x e FdzZt O2f2dzNJ AYl 3S:
features a 30 pin ZIF socket, designed fora30 pin FPC  gA RS2 Of A LJA ®

cabk_—:-, _for easy and simple connection o an A{dAJI2NI & Ftt F@IAfEOES 2Ay
application or mother board, or for connecting to A -
accessory boards for a range of functionality Anonzt G2 pop+t NIy3aIS 2LISNI GA

advancemers. Aaz2RdzZ § RXY@Pax2Ea pwdm E cd

. . 68 [ .dy¥wy E TH®PC E TONYYOD
The gen4seriesof modules has been designed to 65ChpWwT E pTdM E TOpYYOD

minimise the impact of display related circuitry, and 054§ pyYwy E THOC E ydoYYDd
provide a platform suitable for integration into a R '
product. Application boards can sit flush on the back A2 SAI¥B @I 6 6hAZ-HB GO EH EIP T

0fS TAf 0 S
£ F A

of the gen4 if required, as the display reddt 3 o-b[ ¢0

electronics sit inside the plastic mounting base, AnE Y2dzyGAyayY ot BRI @ | f
leaving the application board surface clear for User Y2 dzy AR T I a05aDNBMMEEC 2y &0
circuitry.

Aw2 IWE! F Y ROR ¥ LIDA | Y (i

© 2016 4D SYSTEMS Page4 of 27 www.4dsystems.com.au



gemd Display ModuleSeries ge-uLCB32D(T/CTYCLB)

3. Hardware Overview

7 N

PIN 1 PIN 30

USER 1/@ 30 way ZIF Socket v Latch Type microSD Sock
0.5mm pitch Upper Contact

15.5mm wide FPC Cable

USER I/0

USER 1/©30 Way FPC

Pin Symbol /O Description

1 GND P Supply Ground

2 PA3 I/O/A | General Purpose I/O pin with Analog Capabilithis pin has a range of3)3V
when used as an Analog Input, and is 3.3V tolerant only.uslsd for Bus Read

3 PA2 I/O/A | General Purpose I/O pin with Analog Capabilithis pin has a range of3)3V
when used as an Analog Input, and is 3.3V tolerant didp used for Bus Write

4 PA1l I/O/A | General Purpose I/O pin with Analog Capability. Thishaga range of €8.3V
when used as an Analog Inpaind is 3.3V tolerantnly.

5 PAO I/O/A | General Purpose I/O pin with Analog Capabilithis pin has a range of3V
when used as an Analog Input, and is 3.3V tolerant only.

6 PA9 I/O | General Purpose Input/Output, 3.3V LevBV Tolerant

7 PA8 I/O | General Purpostnput/Output, 3.3V Level5V Tolerant

8 PA7 I/O | General Purpose Input/Output, 3.3V LevBV Tolerant

9 PAG6 I/O | General Purpose Input/Output, 3.3V LevBV Tolerant

10 PAS5 I/O | General Purpose Input/Output, 3.3V LevBV Tolerant

11 PA4 I/O | General Purpose Input/Output, 3.3V LevBV Tolerant

12 PA10 I/O | General Purpose Input/Output, 3.3V LevBV Tolerant

| 2yGAydzSR 208
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USER 1/©30 Way FPC (continued)

Pin Symbol 1/O Description

13 PAl11 I/O | General Purpose Input/Output, 3.3\ével- 5V Tolerant

14 PA12 I/0 | General Purpose Input/Output, 3.3V LevBV Tolerant

15 PA13 I/0 | General Purpose Input/Output, 3.3V LevBV Tolerant

16 PAl14 I/0 | General Purpose Input/Output, 3.3V Tolerant only. Special I12C Pin.
17 PA15 I/0 | GeneralPurpose Input/Output, 3.3V Tolerant only. Special 12C Pin.
18 NC Not Connected

19 | AUDIO OU1 O | Audio Output, PWM, to feed into external amplifier via filter network
20 AUDENB O | Audio Amplifier Enable, to enable/disable external amplifier
P
I

21 GND Supply Ground

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

23 RXO0 I Asynchronous Serial Receive pin, TTL level. Connect this pin to the Trans
(Tx) signal of otér serial devices. Used in conjunction with the TX pin for
programming thisnodule This pin is tolerant up to 5.0V levels.

24 TXO0 O | Asynchronous Serial Transmit pin, TTL level. Connect this pin to the Rece
(Rx) signal of other serial devices. Usedanjunction with the RX pin for
programming thisnodule This pin is tolerant up to 5.0V levels.

25 GND P Supply Ground

26 5V IN P Main Voltage Supply +ve input pin. Reverse polarity protected. Range is 4
to 5.5V, nominal 5.0V.

27 5V IN P Main Voltage Supply +ve input pin. Reverse polarity protected. Range is 4
to 5.5V, nominal 5.0V.

28 NC - Not Connected

29 NC - Not Connected

30 GND P Supply Ground

I = Input, O = Output, P = Power
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gend Display ModuleSeries gend-uLCB32D(T/CTYCLB)

4. Hardware InterfacePins COMO is also the primary interface for User program

downloads, and configuration PmmC /Driver

¢Kad0GA2y RSAONROGSa Ay RSGAOMEMMNR ONR P ROMPIRASIDRL IPEIGEHN 6 §
LAya 2F GKS RSPAOSO program (EVE byteode) is downloaded and the user

code starts executing, the serial port is then available
4.1, Serial Port® TTL Level Serial to the user application.

TXQ pin (Serlal Transmit COMO):

¢ KS V5L!t- mﬁ@gééﬂ NJ K& UKN@&cateé( %Bh‘?oho’ﬂ§5enal port COMO transmit
FaeyOKNRy2dza agNhhbdoO LA KL & p@’Tfan@'onnect this pin to external serial device
6S O2yFAIdNBR 2y | Ol NJ\Surﬁcelv%ﬁ?x)gldﬁafrTh@@rﬁ@%%%rb}rﬁ Dt Lh
LAYE&kw-n o6/ han0 Aa RSRAOFIGSR FYyR AlGa LAYy&a I NB
FTAESR® !ff @FafKB! SLLJzNJxM(R@pm(S@r@R&@@BOMO

G2 O02YYdyAOrdsS 6AlK SEU5Nydeé|catéd5%%&hfon(ﬁ§%ﬁ®§ TEAMO receive

¢-kw-n FNB NBFSNNBR G2 | a PinrRXG £onnegt @is pig to presnal serial gevigey §
dza SR T2 NJ LINRPIANI YYAy3 GkKS stiansmif(hstgnal Thig @reispoV tolerant.

¢KS LINRYE N;E“ NB | U_ dZN;B L TX1 pin (Serial Transmit COM1):
T CdAdaldt SE 'y O0AU RIEUFH ‘AMCM%&J% & Boft Cd)l\M Rransmit pin, TX1.
NBEOSLIUAZY ® Connect this pin to external serial deviceege (Rx)
f 5FGF F2NXFAdY y o0Adasz b ggnall Ths dpinZis 6.0 dokedaht. 6 Thié dean be
T LYRSLISYRSyYG . FdzR NI G $acomonpdyo 197ihg GRAQ pingk seqjggliowing

i2 cnnyY ol dzZR®

1 {Ay3tS o02is GNJV)/“ YAGa X)}?h”( e%e‘COM : T i, Rk
GdFFSNBR 4SNDAOS ¢ K Ia. %53 nsmlt(Tx).
S GaNE  NH A Ay GKS o h\p %"1, M AN S o
FYR O0dZFFSNRAY I ASNKI i\@"
FLILX AOFGAR2Y KIF@Ay3 (2 red ﬁﬁﬁ? PIQ pifts. s8e

QKS ASNALE LRNIAPIARY éTX§y§(§eﬁaHdréhJsml{é<o§A2)-LJLJf)\o

G2 aSNPAOS 2GKSNJGlala Esynchronous Serial port COM2 transmit pin, TX2.
Connect this pin to external serial device receive (Rx)
Baud Rate signal. This pin is 5.0V tolerant. This can be

GE”T"" configured to 1 of the GPIO pins, see talolkowing.

% Receiver e . . .
o cotte R RX2 pin (Serial Receive COM2):

| Asynchronous Sexi port COM2 receive pin, RX2.
COMx Transmitter | mw{T]comyTx Connect this pin to external serial device transmit (Tx)

signal. This pin is 5.0V tolerant. This can be
configured to 1 of the GPIO pins, see tafolkowing.

A single byte serial transmission consists of the start ] ) )
bit, 8-bits of data followed by the stop bit. The start ~ 1X3 pin (Serial Transmit COM3): o
bit is always 0, while a stop bit is always 1. The LSB Asynchronous Serial port COM3 rismit pin, TX3.

(Least Significant Bit, Bit 0) is sent out first fwilog C_onnect th?s pir? to _external serial device r_eceive (Rx)
the start bit. Figure below shows a single byte  Signal. This pin is 5.0V tolerant. This can be
transmission timing diagram. configured to 1 of the GPIO pins, see tafolkowing.

RX3 pin (Serial Receive COM3):

Single Byte Asynchronous Serial port COM3 receive pin, RX3.
Camnect this pin to external serial device transmit (Tx)
signal. This pin is 5.0V tolerant. This can be
configured to 1 of the GPIO pins, see tafolkowing.

018
114
z1d
£
b g
58
919
L8

1g vels
g dois
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DIABLO16 Serial TTL Comm Port
Configuration Options

TXl‘ RX1 TX2 RX2 TX3‘ RX3

4.2. General Purpose I/O

There are 16 general purpose Input/Output (GPIO)
pins available to the user. These provide flexibility of

. N . N - d individual bit operations along with serving
n ’1 N il n il collectively for byte wise operations using the BUS
n n n functions
i i i i i i
/0 tn 10 f£n ;1 n DIABLO16 Alternate Pin Configuratic
4 N N n n N General Purpose I/0
Al A | da [ [ A | @ — 1 1 1 1 1
| | f N i N = = ks
| | f N i N 5 3 S 2 2
i i f i i i I I i = g
d d d S5 e 2 ¢
n n n
| | n i i i
i i f i i i

Please refer to the 'DIABLO1&DGLInternal-
Functions.pdf document for information on how to
set the DIABLO16 pin mappings.

As per the table, not all GPIO can be configured to be
every serial port, or RX/TX.

Serial ports output at the level of TBL3V, however
are 5V tolerant, so can accept communications from
5V devices.

| D | D | D | D | O | D | D | D | D | O | O | D |

e P e P M 1 i 1 i £ e £ M £ i B M B s B s EY Sen EY Sen E) s E) s ) e 1
e P e P M 1 i 1 i £ e £ M £ i B M B s B s EY Sen EY Sen E) s E) s ) e 1
e P e P M 1 i E i £ e £ M £ e B N B s B s EY s EY Sen E) s E) s ) e 1

Please refer to theseparate document titled
'DIABLO16&IDGLInternal-Functions.pdf for more
information.

PAGPAS:

General purpose /O pins, or can serve as Analog
Input pins. Each pin can be individually set for INPUT

or OUTPUT or ANALOG. Power Reset default is all
INPUTS. Digital GPIO can solsio& 10mA. For more
information, the Specifications section.

Thesepins have & to 3.3Vrange, and have 12 bit
resolution.

For more information, seeSection 4.11W! y' I f 2 3
Ly Lddzi a Qo

PA4PAL:

General purpose I/O pins. Eapim can be individually

set for INPUT or OUTPUT. Powgr Reset default is

all INPUTS. When set as Digital Inputs, the pins are 5V
tolerant. Digital GPIO can source/sink 10mA. For
more information see the Specifications Section.
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ge-uLCB32D(T/CTYCLB)

&
n'! PAR-PAS: 4.4, Alternate Pin Funtio@verview
m PA12 and PAl8re reserved for the capacitive touch
controller on the DGCLB model. These pins should Most of the GPIO pins have an alternate function
| not be connected else Touch performance may be  qther than being for General Purpose /0.
degraded. There are 4.7K pullup resistors on each of  Gp|O pins can be configured to be S®, Serial or a
9 these GPIO. Avoid these pins in normal situations on  range of other functions.
this DCTCLBmodel. Using these pins on ndouch T = = S
U (D/ID-CLB) and resistive touch (DT) modules is Ib t2 ungYNu ) I-.{Oélf y \Il‘;\‘]zﬁ ? ;%2 %;\%dzl\{ﬁ R u :
1 however OK, or in situations where touch is not d LU L z NIpUp2 G|
— required. These pins are 5V tolerant.
|— Please refer to the following tables which illustrate
U PA14PA15: which pins can be associated alternative functions.
\ General purpose I/O pins. Each pin can be individually
set for INPUT or OWUT. Poweb)p Reset default is DIABLO16 Alternate Pin Configuration
\— all INPUTS. When set as Digital Inputs, the pins are I/O Support Functions
D 3.3V tolerant. Digital GPIO can source/sink 10mA. -
n.l Under special situations, these pins can be utilised for - @
m a high speed 12C interface. Please refer to table in 5 ‘g >
I section 4.4and information insection 4.6 2 i ‘%‘
| 3 = S
U b2dGNIAGFE DtLh LAya INB & o o
_’ t! Mmn MpZ AéK)\O,K I-NBt!fll:lfoDi I-U\l’zB:f R N
: odo+ U2f!ISIND YA V& { 2@VIFdzia O G £ Q i
] f fl
Y I
C o 1 1 - -
(Y bpt Lb caz2RdA S +2fGF3S LyLICES n 1 L n
.) a2 RdA & AdAJILI & QR2MKF 2F AiKISde by d d d
AK2d6RO2yySOGSR G2 I aidl of Al sl olegh SN 20458
| N}y3S 2F non +2tGa G2 podp alsifo Nayayi ¢ ] 208N GAy:
g2t G 3S Aa pon x2fdad b2dS 1 MNAIKGET o NR NG SNE [gAF ¢
3 f 268N F2NJ @2f GF 384 dzy RSNJ p ¢ i
n
- Db5 6az2RdzZ & DNRdzy RO R
\V) 550A0S aANRdzyRSLByadoaS LAY 2 dZf R R
Wn O2yySOGSR G2 3INRdzyRO®
\V) wo9{9¢ o6az2RdzA S al &GSNJI wSasi
- aZg R de, § a l', &SN W§ ‘:;‘ § u LJA )/ @ The\[pre\} oﬁ)suta{b@l&strafes;‘v%lch fﬁeae@lo @aﬁ
: INS | u § B U K’\ vt NBa S v 0KS Yb% lﬁggaffo%tﬁ foJ.] %lHeﬁeW? éu p%rt F ng:tlons N
in) Lidzt £ SR dzld G2 odo+ GAL | Y 25" sy
(m] O2f t SOG2NJ GelLS OANDdzA (& (12 NRnQ i K& ﬁmmvan AT, Y
SESNYIf NBaSG A& NBIldANBRqP2UBYOS I LAYy Aa FEEgolus
E T dz Ou7\2y'Z IYZUKSNJ LAY |OF yy 2
11 59b. 6! dRA2 9yl o6t8 hdziLidhYS FEAGSNYIGS FdzyOirzyo
.| hdziiLddzi RSRAOFGSR G2 SyLotS 2NJ RAalofS IyR SEGSNYI ¢
m F YL AFTASNE 6KSNB NXBI dzA NB R oPlease refer to the separate document titled
e 'DIABLO1&1DGLInternal-Functions.pdf for more
0. ' 5Lh 6t2a ! dzRA2 hdziLddzi v information on how to set the alternate pin
_!l Output specifically for Audio. This pis a PWM configurations.
D output from the DIABLO16 Processor. This igira
3.3Vlevel PWMoutput to drive an external amplifier The Alternate pin functions have been broken up into
J with DIABLO16 generated Audizia an external a few tables for simplification. There are
filtering circuit to turn digital PWM into Analodyote communication based functions, and 1/O suppo
C that AUDENB must be enabled in DIABLO16 fgr an  based functions.
gi input signal to be heard.
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gemd Display ModuleSeries

ge-uLCB32D(T/CTYCLB)

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

b2 GvSdr RN i d2NB Ly NBIj dza NB &

The following table illustrates which of the GPIO can
be used for the three different SPI channelsitable.

DIABLO16 Alternate Pin Configurations
Communications

SPI1 SDC
SPI1 SDI
SPI2 SDI
SPI3 SDC
SPI3 SDI
SPI3 SCK

| D | D | D | o [ o | o | o | s | T | o | s | s |
| D | D | D | o [ o | o | o | s | T | o | s | s |
| D | D | D [ 0 [ S [ 0 | D | D | 0 | D | D | S |

The folowing table illustrates which of the GPIO can
be used for the three differen€C channels available.

DIABLO16 Alternate Pin Configurations
Communications

I2C1 SDA
12C3 SDA
I2C3 SCL

i | | O | O [ | O | Ok | O | O | O | O

s B e ) i £ M B e ) M £ e B s B e ) i £ s £ s 1

s B e ) i £ M B e ) M £ e B s B e ) i £ s £ s 1

i | | D | D [ D | O | O | O | O | O | O

| D | D | o | o [ o | s | o | s | s | O |

| D | D | o | o [ o | s | o | s | s | O |

i fn [ A | i |0
i fn [ A | i |0

SPECIAL SPECIAL SPECIAL

SPECIAL SPECIAL

SPECIAL please se&ection 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 beconfigured to be slaves at this time.

The SPI Bus speed is configurable usingstkx_Init()
Function in 4DGL, and allows various speeds from
78.125Khz to 17.5Mhz.

Please refer to the table on the previous page for
details on which GPIO can be configlifer SPI.

b2 GSKS I RRAGAZ2Y T {
G2 YSY2NEB Ol NRa |y
FftGSNYFGS dzaSao

L OKLyy
O yy2i

P

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

SPx_SDI_pin(pin); // Map the SDI pin

SPIx_SDO_pin(pin)/ Map the SDO pin

2 KSNB W{tLEQ A& &adzoadhaiddziSi
FO0O2NRAYy3It & YR WLAYQ Aa
compatible with that particular pin function.

Chip Select for use with SPI can Iy ather unused
GPIO pin, configured as a Digital Output. The
lowering and raising of the selected CS (GPIO) pin is
done manually by the user is the 4DGL application.

Please refer to theseparate document titled

5L! . [ hmec n5D][ L y dof Nigre f Cd.
information on how to use the Pulse Out functions,

along with the separate document titleddIABLO16
Processob | (i & KSS(Q

46, 12C

There are 3 user configurabléCl channels available
for mapping to GPIO, for use by the user for the
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 f6r |
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To map an?C Channel to a set of GPIO pins, the Please refer to theseparate document titled
following 4DGL function is used: 5L! . [ hwmec n5D[ L y dof Nigre f Cd.
information on how to use the Pulse Out functions,
I12Cx_Open(Speed, SCLpin, SDApin); along with the separate document titleddIABLO16
Processob | G & KSS(Q
2 KSNB WLH/EQ A& &a4doadAldziSR 6AGK LH/ MZ H/H 2NJ LHu/ o
accordinglf W{ LJISSRQ A& G(G(KS RSaANBR Lu/ . dza éLJééﬁaz vV R
a8 PWM Out a

W{/[LAYQ YR WYW{5!LAYQ
compatible with that particulapin function.

b2GSKYS y2NXIf Lu/ LJ)\yé
dza S 2F (KSasS LIAya KIa
o ¢KSNB A& y2 atSg N ué
o0 Lu/ ywcC! {¢ Aa y20 GNUAZ @&
LT SAGKSNI 2F (KS&aS NBa(N
ALISOAL E{ /qHasy 21F t! mn YR
SEAada hb[, F2NJ aL}lSS
N} S O2yiNRftO | YR LHu/

Please refer to theseparate document titled
5L! . [ hwmc n5D]J L y fof Migre f
information on how to use the Pulse Out functions,
along with the separate document titleddIABLO16
Processob | (i &.KSS( Q

4.7. Pulse Out

Pulse Out is used to create a single pulse of set
duration on the selected pin of choice, which is
inverted inpolarity to the current state of the pin.
CKAAd WAYOSNERAZY 27F
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 executad
that Pin, it will pulse HI and then return to LO.

This is available in both blocking and Haocking
versions.

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

b2GBIYOK tdzZ &S h dzuf $IB 3§ @zS &
f SFR GAYS Rdz2S G2 (KS &aloOK
AYGSNYIE mMYa (])\YSNJD

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 WLAYQ Aa GKS Gt
0K G
of the pulse in milliseconds.

A
S

NH S i
LI NI A Odzf  NJ LIAY FdzyQliAz2y:

There are 6 PWM channels available to be configured

b NBDY the yser, gigh 4 fime hasss a\@ibt&eé%%elﬁgtion
¥So

fAYAGFGAZ2Y 2

({? \(/ﬁ%?an R/T cor]l‘lq_lur/ed to 5”1’5 used in Servo

mple Sde.
"’P"I’eésé fRfer to the table on the previous page for

R Qlétailoyf whicl GPEORcantbe comfiured fBr RWEB.&4 & S R :

{51 LAY T t! mp

R3 L HSewm Mdole aflov& & Gilisecdrdl Snput alueSwith
g C! { ¢0.0bnms Krds@iion A vihichi Nzt a@ aefeency of

approximately 50Hz or 50pps (20ms). The position of
the servo is determined by the width of the pulse.
Geangrallii 1.5mg & Q0 degrees, 1ms being O degrees
and 2ms being 180 degrees. Servos however vary,
and the DIABLO16 PWM control can be adjddie

suit most applications.

Simple Mode allows a percentage input value with
resolution of 0.1%, which runs at a frequency of
approximately 70KHz.

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

L2 £ | NA PWE_In@n, ogle, valwe); 1t Ay A& Odz2NNB
2 KSNBE WLAYQ Aa GKS DtlLh
LI NI A Odzf I NJ LAY FdzyOliA2y I WY
ISYSNIXidSs IyR W@l fdzSQ Aa (K
the PWM pulse itself.
Please refer to theseparate document titled
DIl . [ hwme n5D]J Ly ( $oNJfiore  Cdzy

information on how to use the Pulse Out functions,
along with the separate document titleddIABLO16
Processob | (i I & KSS{ Q

M y 5SRa

ia9. Pin Counter i KUKz

There are 6 Pin Counter channels available to be
configured by the user, usedo count incoming
pulses with the ability to call a user function on
overflow. The Pin Counter function is available for
use in a variety of modes.

TP PROF G ST RSV A6 1 6 &
t Sy

Iy R lPQIfszQ Aa GKS
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Please refer to the table isection 4.4%! f (i
Functionsch 3SNIWA S6Q T2NJ R
be configured for this.

SNy I
St Af
To enable the Pin Counter function on a GPIO pin, the
following 4DGL function is used:

pin_Counter(pin, mode, OVFfunction);

2 K SNB isHhdAGP pin compatible with this
LI NI A Odzf F NJ Fdzy Ol A2y X
to count on such as Rising/Falling/Edge, and
Wh+CTdzy OliA2yQ A& GKS
counter overflows, if desired.

Please refer to theseparate document titled
5L! . [ hwmc n5D]J L vy fof Nigre f
information on how to use the Pulse Out functions,
along with the separate document titled®IABLO16
Processob | (i I & KSSG Q

4.10. Quadrature In

There are two Quadrature Input channels avaiabl
on the DIABLO16 processor, which requires 2 GPIO
pins each.

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

Quadrature Input allows a quadrature encoder to be
connected, and the positioncounter and delta
counter can be read at any time.

To enable the Quadrature Input function on a set of
GPIO pins (2 pins required), the following 4DGL
function is used:

Qencoderx(PHApin, PHBpin, mode);

2 KSNBE WwvSyO2RSNEQ A&
vdzSy 02 RS NH I OO2NRAyYy At &z
02y ySOGSR (2 GKS ! tKIa&as
the pin connected to the B Phase of the Encoder, and
WY2RSQ Aa y2id Odz2NNByidf e

Please refer to theseparate document titled
5L! . [ hwmc n5D]J L y fof Nigre f
information on how to use the Pulse Out functions,
along with the separate document titleddIABLO16
Processob | (i &.KSS( Q

l.:.l

ddzoaGAGdziSR F2N) vdzSy 02 RS NM

4.11. Analog Inputs
a 2y 9KAOK DtLh OFY

Please refer to the table isection 4.2for details on
which GPIO can be configured to be analog inputs.

The analog inputs on the DIABLO16 have a range of O
to 3.3V, each with a max resolution of-b2s.

The analog inputs can be read using three modes,

WY 2 R S@nddrdimodieKaberaledl hilsae g spéedldhoded S NI dz
dz& S Nbtahaad Medé Rilts ih 8 sarkpte bding ifirkedistely i K S

read. Standard Mode can read over 40000 values per
second. Operates at 13it.

Qdayaged AVbyed @sults in a 16 sample being
immediately read and their average returned.
Averaged Modean read approximately 20000 values
per second. Operates at 4t.

Highspeed Mode collects a user specified number of
samples at a user specified rate/frequency and can
execute a user function when complete. The updated
value updates approximately 2500€fhes across -4
channels. Operates at iffit.

To enable a GPIO to be used as an Analog Input for
Standard or Averaged modes, the following 4DGL
function is used to set the pin:

pin_Set(mode, pin);

2 KSNE WY2RSQ Aa (KS RSaANB
either { GF YRIFNR 2NJ ! SN} ISRZ |y
compatible with this function which is to become an

Analog Input.

For highspeed mode, the following 4DGL function is
used to set the pin and define the parameters:

ana_HS(rate, samples, 1buf, 2buf, 3buf, 4bfufinc);

2 NJ
WK § NBIA WRT (880  AGEK St K 8IA Y dzY 6 S NJ
2B YKB SAVOARS NEK SVt y dzY B IV 2 &
OKI yy StAWMovdaTeF QF NS G KS o0dzF T

dzaiSkRs a? @Rl iy S ohs AISyiR (@ T dzp OR

when the number of samples specifidthve been
collected.

Cdzy OtliA2yaQ

Please refer to theseparate document titled

5L! . [ hmec n5D] L vy fo6 Migre cd.
information on how to use the Pulse Out functions,

along with the separate document titleddIABLO16
Processob | (i &.KSS (i Q

c
N
<,

b2 ISyl f 23 N¥IDdz#a G2t SN y i
F LILJ & g2t dl3Sa 2dziaiAR$
RIYlF3S 5A6f2Mcd

27
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5. Module Features

The gen4seriesof Integrated Display Modules are
designedto accommodate most applications. Some
of the main features of the module are listed below.

5.1. DIABLO16 Processor

The module is designed around the DIABLO16
Graphics Controller from 4Dabs.

The DIABLO16 is a smart Controller and the interface
to the TFT- LCD displays is almost pioglay.

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.

The data sheet for the processor is available fibm
http://www.4dsystems.com.awebsite
a5L! . [ hmec

Audio playback support in the DIABLO16 Processor
enablesthis module to play audio WAV files stored in
the microSD memory cardFiltered PWM audio is
generated and made available on the AUDIO pin of
the 30 way ZIF connector, ready to interface with an
audio amplifier on your application board.

A simple instruction enables the wuser 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 compete list of audio commands please refer
to the separate document titled:
O0DIABLO16 4DGL Internal Functiens

5.3. SD/SDHC Memory Cards

The module supports mic,(8D memory cards via the
on-board latch type 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 b
used as general purpose storage for data logging
applications. Support isavailable for ofthe-shelf
micro-SD (< 4GB) and high capacity HC memory cards
(4GBand above).Memory cards up to 32GB is size
can be used, however it must be noted that only a
portion of this can be utilised by the FAT16 file
system. See section below for more details.

b2{dSYYAONR{5 OFNR OILI}IQqtsS
FT2NJ FfOSwidh a{R®ae Y2RdzZ|SaA
D2f RSt 2EX t AOlF &2 2NJ HA|lLof
O2YLJ GA6ftS OFNR A& dza§RX
2NJ Y& Ol dzaS AYyGSN¥YAGaGSyi
FyYyR ON}akKAy3a 2F GKS I LJLIX
n5 {$¥va 6So0aridGS F2N YAONER
{eadSvrao

5.4. FAT16

All 4D Systems display modules featuring 4D Labs
processors use  off-the-shelf standard

SDHC/SD/mick 8D memory cards (SPI Compatible
Only) with up to 4GB capacity usable with FAT16

t NEGSaa2NI 5F a1 5 KEeing.

For any FAT file related operations, before the
memory card can be used it must first be formatted
correctly. Built into Workshop4 is a tool created by
4D, called RMPHplease refer to the Tools menu, in
any Environment, inside the Workshop4 IDEMPET
allows the User to easily partition and format
microSD cards, to make their file system ready to be
used with 4D Systems modul&he formatting of the
card can be done on any PC system with a card
reader.

The DIABLO16 Processor also supports bagacity

HC memory cards (4GB and above). The available
capacity of SEHC cards varies according to the way
the card is partitioned and the commands used to
access it. Refer to the 4D Systems RMPET tool in the
Workshop4 IDE.

A Max of 4GB can be utilisdoy the FAT16 file
system.The FAT partition is always first (if it exists).
Any space larger than 4GB will be RAW, and can still
be utilised by your 4D Systems modulasing
different functions Please refer to Application Notes.
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5.5. Application PCB Support 5.6. RF / EMI Shielding Support

Thegen3.2 5AL 6t 2mc Ly dSINI (S Rspbrividati vrien in 2eRiga 55 (Application PCB

designedto accommodate a range of applications, Support), there is an option for extended RF shielding
and therefore is suited for those wanting to make a and EMI potection on this module.

customised module, without the need for pighack hy GKS 6101 2F GKS 3ISeinQa
or daughter boards mounted on headers. L I G SR , which rhdkeRcanact with the metal

housing of the display.
On the baclof the gen4 module, the display related
circuitry will be found, which is recessed into the
plastic. The level of the plastic on the back of the
gen4 module is higher than the tallest component on
the display circuit PCB, meaning an Application PCB
can bemounted on the back of the gen4, without
affecting the display related circuitry.

Where the Application PCB is shown to sit in Section
5.5, can house a small metal shield of the same size.
This shield isused instead of, or underneath an
Application PCBto aid the onboard electronics in
the prevention from potential RF or EMI signals.

On the top of the display PCB is another GND pad,
which can have a pogo pin or similar device mounted
on it, which can make contact with this metal shield.

,,,,,

¢KS AYIF3IS 0St26 onHdné Y2RSE RSLAOGSRUO akKz2ga |
mock Application PCB on the back of the gen4 display
(Blue area). It features a cout in the PCB so access
tothe microSD& O1 Si 2y G(KS 3ISynQa
possible, however this may or may not be required
depending on the application and if the mie8D

socket is utilised or requiring access once the
Application PCB is applied.

The display electronics are then sandwiched between
the displa@ metal housing, and thmetal shield, all
connected together with a common ground.

NOTE: There are no guarantees these steps will
increase chances or grant access to EMI related
certifications, however the gen4 has the capability to
utilise shielding of the modules electronicsshould

the need arise. This may or may not assist the User

The micreSD socket is a latch type, $dsi accessible with protecting the device against EMI/EMF/RF type
from the top, rather than a push/push or push/pull noise, depending on the source, strength and type of
style which is accessible from the side. noise present, howewveshould aid in the protection.
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6. Display ModulePrecautions

1 Avoid havig to display the same image/object
on the screen for lengthy periods of time. This
cancause a buran 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 $iti implement a
screen saver feature.

1 Moisture and water can damage the display.
Moisture on the surface of a powered display
should not cause any problems, however if water
is to enter the display either from the front or
from the rear, or come ircontact with the PCB,
damage will certainly occur Wipe off any
moisture gently or let the display dry before
usage. If using this display module in an
environment where it can get wet, ensure an
appropriate enclosure is used.

1 Dirt from fingerprint oil ad fat can easily stain
the surface of the display. Gently wipe off any
stains with a soft linfree cloth.

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

1 Do not tamper with the displaflex cable that is
connected to the control board. This may affect
the connection between the display and the
driving circuitry and cause failure.

=

any force exerted on the module may result in
deformed zelpa stripes, a cracked display cell
and broken backlight

1 Always use the mounting holes on the module's
comer plates to mount the display where
possible.

==

Display modules have a finite life, which is
typically dictated by the display itself, more
specificdly the backlight. The backlight contains
[ 95Qaz
section is a figure for the typical life of the
display,and the criteria are listed.

1 Resistive Touch model features a towsznsitive
film over the display which is sdtige to
pressure. Take note when mounting the display
module in an enclosure thapressure is not
applied to the surface of the display by the
enclosure, or false touches will occur, or the
touch will simply nofunction at all.

Displays are susceptible to mechanical shock and

gKAOK T PebificRIBSNI GAYSP L

7. Hardware Tools

The following hardware tools are required for full
control of thegen4 Integrated Displaylodules.

Cable/Adaptd

7.1. 4D Programming
The 4D Programming Cable and ulP3%
Programming Adaptor are essential hardware tools to
program, customise and test the DIABLO16
Processor.

Either the 4D Programming Cable or the ul3%
Programming Adaptor can be usddr the gen4d
seriesof Display Mdules

The 4D programming interfaces are used to program
a new Firmware/PmmC, Display Driver and for
downloading compiled 4DGL code into the processor.
They even serve as an interface for communicating
serial data to the PC.

The 4D Programming Cable and ulf3%H
Programming Adaptor are available from 4D Systems,
www.4dsystems.com.au

Using a nortD prgramming interface could damage
your processor, andoid your Warranty.

uUSBPA5 Programmingdaptor

Please note, in conjunction with a Programming
Cable or a Programming Adaptor, the gesetiesof
Display Modules requires simple interface board
(gen4IB) as there is no 5 way male header on gen4
modules like other 4D Systems modules.
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Gen4linterface boards (Gen#B) ship with each gen4
Display Module unless otherwise stated. Simply
connect the supplied 30 way FPC cable into the ZIF
connector on the gen4 Interface Board, and connect
the Programming Cable or Adaptor into theway
header on tle Interface Board. You are now ready to
program using a 4D Programming Cable or 4D
Programming Adaptor (UUSBA5 or uUSPBAGSII).
This can also be used to interface to other devices
such as a 4D Arduino Adaptor Shield, breadboard etc.

\nterface
end-B
WwWw.ADS! \toms comay

genA

An alternative to using a GendB and a 4D
Programming Cable, or uU$B5 Programming
Adaptor, is a single all in one board called the gen4
PA (gen4 Programming Adaptor), which can be used
instead.

S
adsystems.comat,

WWW.

The gendPA incorporates the uUSBASIl and gen4d

IB together essentil, creating a single module with
microUSB interface, and DIP style pads for GPIO
breakout of all the signals used on the gen4 Display
interface, which is useful for development or final
LINE RdzOG dzaSo {GF yRINR
headers can be mountedosthe module signals can
be interfaced to easily.

Please refer to the genRA Datasheet for more
information.

8. Software Overvienw_anguage

The DIABLO16 processor belongs to a family of
processors powered by a highly aptsed soft core

virtual enginecalled EVE (Extensible Virtual Engine).

EVE was designed and created by 4D Systems in the
SIFNI@& uwnnnQasz |yR &akKkz2d#Z R y:
solution of EVE, which was developed a decent
decade or so later.

EVE is a proprietary, high performance virtual
machine with 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 b 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, Paswadl others.

Programmers familiar with these languages will feel

right at home with 4DGL. It includes many familiar
instructions such as IF..ELSE..ENDJHJLE..WEND,
REPEAT..UNTIL, GOSUB..ENDSUB, GOTO, PRINT as
well as some specialised instructions S$EFRIEROUT,
GFX_LINE, GFX_CIRCLE and many more.

For detailed information pertaining to the 4DGL
language, please refer to the following documents:
4n5D[ tNRINIYYSNE wSTFSNBYyOS
45L! . [ hmec n5D[ 4&YyGSNYyIlt Cdzy
These are both available for dowwld on the
Workshop4 Product Pag# the 4D Systems website.

To assist with the development dDGL applications,
the Workshop@ IDE combines a fifibatured editor,a
compiler,a linker and a dowleader into a single RC
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 ViSthe other two envonments, Serial
and ViSiGenie do not directly use 4DGL by the User
(Except in Workshop4 Pro, for \&&nie) however it

is present in the background. Serial is an application
which runs, and that is written in 4DGL. M&®inie

H © putoMafically gereratesi4BL Yselftb&sed adiwiat is

configured in the GUI. More information about each
follows.
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a. 4D SystemsWorkshop 4 IDE a.1. Workshop4 Designer

Workshop 4 is a comprehensive software IDE that Choose the Designer environment to write 4DGL code

provides an integrated software development in its raw form.

platform for all of the 4D family oprocessors and

modules. The IDE combines the Editor, Compiler, The Designer environment provides the user with a

Linker and Downloader to develop complete 4DGL  simple yet effective programming environment

application code. All user application code is  where pure 4DGL code can be written, compiled and

developed within the Workshop 4 IDE. downloaded to therange of 4D Systems intelligent
display modules

LHd = X606 59006 1062 =E 9 !

The Workshop 4 IDE supports multiple development
environments for the user, to cater for different user

|- -

requirements and skill level Designer is a very powerful environmetfior those
] ] use to developing without any form of GUI aid, or for
1 The Designerenvironment enables the user to those developing complex systems where no aid is

write 4DGL code in its natural form to program required.
the range of 4D Systems intelligent displays
1 A visual programming experience, suitably called

ViSi enables dragind-drop type placement of g 2. Workshopt dViSi

objects to assist with 4ADGL code generation and

allows the user to visualise how the display will  viSj was designed to make the creation of graphical

look while being developed. displays a more visual experience.
 An advanced environment called/i3-Genie

R2SayQli NBIljdzANBE | y& nb5Disi@ZiRyeaf Softwartbol thdt blidws hél usdr & |+ ¢
done automatically for you. Simply lay the see the instant results of their desired graphical

display out with the objects you want, set the layout. Additionally, there is a selection of inbuilt
events to drlye them _and the code is written _for dials, gauges and meters that can simply be placed
you automatically.This can be extended with onto the simulated module display. From here each

additional feaures when a Workshop4 PRO  object can have itgroperties edited, and at the click
license is purchased from the 4D Systems  of a button all relevant 4DGL code associated with

website Extended Advanced features for Visi that object is produced in the user program. The user
Genie are available in PRO version of WS4. can then write 4DGL code around these objects to
Further details explained igection 9.3 utilise them in the way they choose.

1 A Serial environment is also provided to
transform the display module into a slave serial [ - - |

, - lug@s runx 0 52003 = ©0
module, allowing the user to control the display |2eE8s{00X02 2080 8082522

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 comprehensive manualon the Workshop 4 IDE
Software, the language, and its environmentsfer

to the documentation from the 4D Systems website,
on theWorkshop 4 product page e -
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a.3. Workshop! dViSi Genie

VISlDSYAS Aa |
graphic display modules are programmed. It is an
environment like no other, a codess programming
environment that provides the user with a rapid
visual experience, enabling a simple GUI application

ONBI 1 0dKNRdAK

with a fraction of the effort required by other
systems.

g.4. Workshop4d Serial
The Serial environment in the Workshop 4 IDE
provides the user the ability tdransform a 4D

tobS WHgNAGGISYyQ FNRBY &ONI OKSystgmsIntelligent Rigplayintg Sa0 slarer sepal

ViSiGeniedoes all the background coding, no 4DGL
to learn, it does it all for you.

Pick and choose the relevant objects to place on the
display, much like the ViSi Environment yet without
having to writea single line of code. Each object has
parameters which can be set, and configurable
events to animate and drive other objects or
communicate with external devices.

Simply place an object on the screen, position and
size it to suit, set the parameters suas colour,
range, text, and finally select the event you wish the
object to be associated with, it is that simple.

In seconds you can transform a blank display into a
fully animated GUI with moving sliders, animated
press and release buttons, and muchoma. All
without writing a single line of code!

ViSiGenieprovides the user with a feature rich rapid
development environment, second to none.

]

VISiDSYASQa TFdzy OlAzyl tAle
purchase of a Workshop4 PRO License.

Workshop4 PR@dds a professional set of features to
the VisiGenie environment called GenMagic. The
added features allow the user to add in 4DGL scripts,
which can be activaté from the display itself, from
an interfacing Host, or from an external sensor or
device.

These PRO set of features of Geliagic allow the
User to create an immensely powerful GUI system

Oy 0SS SEGSYRSR

graphics controller.

This enables the user to use their favourite
microcontroller or serial device as the Host, without
having to learn 4DGL or program in a separate IDE.

Once thedisplay module is configuredby the Serial
Environment(by downloading what is called the SPE
application to the module)commands can be sent
from the users host microcontroller to display
primitives, images, sounand video, and can even be
used to display Vigienerated graphics and widgets.

The Serial Environment should not be taken as being
basic in terms of its capabilities, as it has the full
4DGL command set behind it, but available from the
Host rather than from programming the display
module itself usinghe Workshop4 IDE.

Virtually anything created in Designer or ViSi, can be
designed or controlled from the Serial Environment.

Please efer to the éDiablo16 Serial Command Set
wS T SNEBy OSfrom thg \dabridshop 4 product
page on the 4D Systems website for a complete
listing of all the supporte&erial commands
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