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uLCBOOD(T/CT)

1. Description

Thisch ® Diablo16 Integrated Display Module is part of
the microLCD range of module®esigned and
Manufactured by 4D Systems.

Thedpdn ¢ Wasg deSigned specificalty cater for

the demand of physically large displajs; ease of
integration and useandwith careful consideration for
space requirements and functionality.

This specific module featuresda® gofour TFT LCD
display, withResistiveTouch(DT), or Capacitive Touch
(DCT) It is powered by the featurdch 4D Systems
Diablo16 Graphics Processor, which offers an array of
functionality and options for any Designer / Integrator

/ User.

include 16

The Diablol6 processor features

customisable GPIO, capable of PWM, Serial, 12C, SPI,

Pulse Out, Quadrature Input, and Analog Input.

Thedy ® Digblo16 Integrated Display Module features

a TFT LCD Display, is capable of Touch Detection,

microSD memory Storage, GPIO and Communications,
along with multiple millisecond resolution timers, and
Audio Generation.

Ths dpdné  Yig Rabdo Sompatible with the
Workshop4 IDE and its 4 different development
environments, providing the User with a wealth of
options for programming and controlling thedystem.

Anything designed to run on other 4D Systems display
modules featuring Picaso or Diablol6 Graphic
Processors can be run on this Integrated Display
Module, with little or no required modifications.
Please contact 4D Systems Support Team for
assstance if migrating from a previous model.

This modulefeatures a 30 pin ZIF socket, designed for
a 30 pin FPC cable, for easy and simple connection to
an application or mother board, or for connecting to
accessory boards for a range of functionality
advancements.

The uLCBODT/DCT utilises the same PCB found on
the popular gen4 modules, such as the gen€D
70DT, making integration and application sharing
easy. Unlike the gen4 modules, the uk@Drange
does not feature plastic frames with mounting tabs
and instead integrates metal mounting ears directly
into the display housing.
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uLCBOOD(T/CT)

3. Hardware Overview

USER 1/@ 30 way ZIF Socket - O B e wa
0.5mm pitch Upper Contact car
15.5mm wide FPC Cable

Latch Type microSD Socket
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1 GND P Supply Ground

2 PA3 I/O/A | General Purpose I/O pin with Analog Capability. This pin has a rangg 3%
when used as an Analog Input, and is 3.3V tolerant only. Also used for Bus

3 PA2 I/O/A | General Purpose I/O pin with Anal@apability. This pin has a range 3.8V
when used as an Analog Input, and is 3.3V tolerant only. Also used for Bus

4 PAl I/O/A | General Purpose 1/O pin with Analog Capability. This pin has a rang8.®¥
when used as an Analog Input, and 3\3tolerant only.

5 PAO I/O/A | General Purpose I/O pin with Analog Capability. This pin has a rangg 3%/
when used as an Analog Input, and is 3.3V tolerant only.

6 PA9 I/0 | General Purpose Input/Output, 3.3V LevBV Tolerant

7 PA8 I/0 | General Purpose Input/Output, 3.3V LevBV Tolerant

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

9 PA6 I/O | General Purpose Input/Output, 3.3V LevBV Tolerant

10 PA5 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

13 PA11 I/O | General Purpose Input/Output, 3.3V LevBV Tolerant

14 PA12 I/O | General Purposiput/Output, 3.3V Level5V Tolerant

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

16 PA14 I/O | General Purpose Input/Output, 3.3V Tolerant only. Special 12C Pin.

17 PA15 I/O | General Purpose Input/Output, 3.3V Tolerant oi8pecial 12C Pin.

18 NC - Not Connected

| 2y GAydzsSR 2 @S
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uLCB9OD(T/CT)

USER 1I/@ 30 Way FPC (continued)

Pin Symbol 1/O Description

19 | AUDIO OUT1 O | Audio Output, Filtered PWM, to feed into external amplifier

20 AUDENB O | Audio Amplifier Enable, tenable/disable external amplifier

21 GND P Supply Ground

22 RESET I Master Reset signal. Internally pulled up to 3.3V via a 10K resistor. An actiy

pulse greater than 2 mickseconds will reset the module. If the module nee
to be resetexternally, only use open collector type circuits. This pin is not dr
low by any internal conditions. The host should control this pin via one ¢
port pins using an open collector/drain arrangement.

23 RXO0 I Asynchronous Serial Receive pin, TVé&ll&Connect this pin to the Transmit (7]
signal of other serial devices. Used in conjunction with the TX pin
programming this microLCD. This pin is tolerant up to 5.0V levels.

24 TXO0 O | Asynchronous Serial Transmit pin, TTL level. Connect this thiea Receive (RX
signal of other serial devices. Used in conjunction with the RX pin
programming this microLCD. This pin is tolerant up to 5.0V levels.

25 GND P Supply Ground

26 5V IN P Main Voltage Supply +ueput pin. Reverse polarity protected. Range is 4.0
5.5V, nominal 5.0V.

27 5V IN P Main Voltage Supply +ve input pin. Reverse polarity protected. Range is 4
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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uLCBOOD(T/CT)

4. Hardware Interface Pins COMO is also the primary interface for User program
PmmC

ownloads, and configuration /Driver

d
= . A& x proagramming. Once, the npiled 4D pplicationa
8’\”\ 05a AY IQggayn {(T]EQ/% bytgeg%le@) isﬁgg]wqrﬁggge?di\l&f?thek ?u S NJF

¢KA& aSOGAZ2Yy RS&ON azes LY
LAya 2% UKS RSOAOS® code starts executing, the serial port is then available

to the user application.

TXO0 pin (Serial Transmit COMO):
¢t KS 5Lt NEhm®a &2 N KH NR g £ KBR®dcated Asynchronous Serial port COMO transmit
a8 yOKNRY 2dzd acd Mialofv LIKNIGE OH.ATKES @onnect this pin to external sewalice
O2y TAIdzNBR 2y | @I NASGe 2 teceifeE) sianapTHiSRinasOQMolgant h  LIA y & «
¢-kw-n 6/ hano Ad RSRAOIFIGSR IyR AdGa LAya I NB FTAESRO® !
2F GKS 5L!.[hmcQa aSNAI f RXDpnNSeqal Réspive COME): dza SR (2
O2YYdzyAOI 1S 6AGK SEGSNYI t DedepgdAsynciiahgus edakpaet COMO receive pin,

. . L. . . RXO0. Connect this pin to external serial device transmit .
¢-kw-n FNBE NBFSNNBR U2 & kg hid ph B s Adolefhft > 2Yte 2yYsS
dzZa SR FT2NJ LINEINFYYAY3I 0UKS 5LT [ hmec AdaStTo

¢

a
KS LINAYFNE FSIGdzNBa | NBY TX1pin(Serial Transmit COM1):

 Cdf dzLXy®EARI G | G NJ y & YA a &synelyronoys \Bgrial port COM1 transmit pin, TX1.
NEOSLIiAZYy ® Connect this pin to external serial device receive (Rx)

T 5FGF F2NNFGY y GAGas b3I9ng Fnkf]f"’l? Reconfiguredging phitheg GRIOpIns,

e e . . . _ see tablefollowing. .

T LYRSLISYRSYU . IdzZR Ni2zoSa FNRBY onn ol dzR dzLJ
cnnyY ol dR® RX1 pin (Serial Receive COM1):

T {Ay3fS o02dS GNIyaYAila AsyidRronhB G&iliapgrS @OM2 Kecelve findzRX18
0dzFFSNBR aSNIAOSP® ¢KS Ocarked dibliEnRo ext&mizdria) Sevide HansmizE®)
Ndzya Ay (GKS o O1 3N dzfghal THslcadbelzbidiglrad tnk of tRe GPIO pins,
OdzFFSNRAY I &ASNAI € RI ( I see tablefollvanggzii GKS dza SNJ
FLILX AOFGA2Yy KF@Ay3a (2 O2yadlydte LRttt Fye 27F
0§KS aASNAIf aLIEAL & & S¢ K LATXRFEE SR rfal2Tsansmit COM2):

G2 aSNBAOS 20GKSNJ G a1l aAsynchronous Serial port COM2 transmit pin, TX2.
Connect tlis pin to external serial device receive (Rx)
signal.This can be configured tme of the GPIO pins,

Generator see tablefollowing.
I
COMy Receiver  |at—————— ] cOMx RX RX2 pin (Serial Receive COM2):

Asynchronous Serial port COM2 receive pin, RX2.
Connect this pin to external serial device transmli)(
signal.This can be configured tme of the GPIO pins,
see tablefollowing.

COMx Transmitter f—————— [ | COMx TX

A single byte serial transmission consists of the start 13 pin (Serial Transmit COM3):
bit, 8-bits of data followed by the stop bit. The start bit Asynchronous Serial port COM3 transmit pin, TX3.
is always 0, while a stop bit is always 1. The LSB (Least connect this pin to external serial device receive (Rx)

Significant Bit, Bit 0) Eent out first following the start signal.This can be configured tme of the GPIO pins
bit. Figure below shows a single byte transmission  gg¢ tablefollowing.

timing diagram.
RX3 pin (Serial Receive COM3):
Asynchronous Serial port COM3 receive pin, RX3.

Single Byte ) . ] i )
Connect this pin to external serial device transmit (Tx)
signal.This can be configured tme of the GPIO pins,
= T R T - T R see tablefollowing.
o [l N w B w (=2} ~

g vels
1g dois
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uLCBOOD(T/CT)

DIABLO16 Serla O PO
ontiguration Optic
There are 16 general purpose Input/Output (GPIO)
"H "H "H pins available to the user. These provide flexibility of
H H H H H H individual bit operations along with serving
— * H * H : H colle<_:t|vely for byte wise operations using the BUS
|— . . . . _ _ functions
&) H H H H H H
~~ “H "H "H "H "H “H DIABLO16 Alternate Pi@onfigurations
B, I O N N O General Purpose 1/0
— H H H H H H
‘) H]I H[H|H]™H]|H
O H H " " " "
m H " " " " H
' H " "
D H " "
U " H " " " " H " " H "
~ H " " " " " H H H H "
S H H H H H
" " H H H
| H | W [ W | H
As per the table, not all GPIO can be configured to be "H "H "H "H
2 every serial port, or RX/TX. o o H o
- HO| H | RO H
O b2 GtSNY &m! MoNE p ®nt u 2t BN Y 5 Ky T[S HLA YR | H
o t!n]! o; t!,MrNB to!dJM)pAt’EJEfSNJ-yU P [T T WA Y e
2dz0LJzt |0 odozx f SUSt aod H H H H
Please refer to the 'DIABLO1&IDGLInternal-
. . : H H H H
>~ Functions.pdf document for information on how to
(¢0] set the DIABLO16 pin mappings. H H H H
- H H "
Q_ H H H
)
E Please refer to the separate document titled
'DIABLO1&IDGLInternalFunctions.pdf for more
m information.
v PAGPA3:
2 General purpose /O pins, oan serve as Analog Input
_Q pins. Each pin can be individually set for INPUT or
OUTPUT or ANALOG. Powkr Reset default is all
,(_U INPUTS. Digital GPIO can source/sink 10mA. For more
D information, the Specifications section.
Thesepins have & to 3.3Vrange, ad have 12 bit
resolution.
2 For more information, seeSection 4.11¥! y | f 2 3
() Ly Lidzi 4 Q &
e
m PA4PANL:

General purpose /O pins. Each pin can be individually
set for INPUT or OUTPUT. Powlgr Reset default is

all INPUTS. Wheset as Digital Inputs, the pins are 5V
tolerant. Digital GPIO can source/sink 10mA. For more
information, see the Specifications Section.

uLCDBO0DT Page8 of 26 www.4dsystems.com.au
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uLCBOOD(T/CT)

PAR-PAL:

PA12 and PA13 are reserved and are used exclusively
for the resistive touch controller, or the capacitive
touch controller (DT/DCT models). These pins should
not be connected else Touch performance may be
degraded. There are 4.7K pullup resistors on each of
these GPIO. Avoid these pins in normal situations.
However, using these pins on ntouch (D model) is

OK, or in situations where touch is not required. These
pins are 5V tolerant

PA14PA15:

General purpose I/O pins. Each pin can be individually
set for INPUT or OUTPUT. Powigr Reset default is

all INPUTS. When set as Digital Inputs, the pins are
3.3V tolerant. Digital GPIO can source/sink 10mA.

Most of the GPIO pins have an alternate function other
than being for General Purpose 1/O.

GPIO pins can be configured to be S®l, Serial or a
range of other functions.

LAya Oly 68| O2yF¥
tLIA Y &F Szy NBI R SNoai?

b2 dpS2vi | f f
Ff GSNYIGS

Please refer to the following tables which illustrate
which pins can be associated alternatfuactions.

DIABLO16 Alternate Pin Configuration:

I/O Support Functions

Under special situations, these pins can béiagd for
a high speed 12C interface. Please refer to table in
section 4.4and information insection 4.6
b2BS\YAAGlFf DtLh LAYya INB p M
t! MmpX ¢ KAOKI ¥ INBR2Iyiidame | NBt DI
G2t SNIIyiaf 2K yed 2dzi Lddzi | G o f "HOS|t a® "H
H H
H H
H H
y . ) H H H H
bpt Lb 06a2RdzZ S x2fdl 3S LyL "H "H "H "H
azRdA S adzlX & g2U&l 23 ARS IRy i ® H H H 1
aK2dzRO2YyySOUSR uz2 I aulof LiLL.‘Hth ;‘HEfUi.‘HS 7\)1;' T KS
N}y3IS 2F nodn z2fda 02 pop b5 b2 YA F+4——ISINI GAY
G2t G-3S A& pon x2tdaod b2 o1 Akt glna gy Haal satt
f 26 SN F2NJ g2f (i 384 dzy RSNJ o H H H H
v
Db5 o0az2RdzxZ S DNRdzy RO "H
5SPA0S 3INRizy RSILA ¥ & MO2502SRLIA y "H
O2yySOGSR (2 3INRdAzyRO® "H
wo9{9¢ oO0az2RdzZ S al aGSNJ wSasSi
a2RdzZ S aladSN) wSasSi LAy® |y FOUADS t25 Ly asS 27
INBFUSNA UKAYT HNBASU UKS @loﬁsqfablé-lliﬁéfrzﬁégwﬂlcﬁéftﬁeGPIOcanbe .
ot SRt G2 ovo: OAL | e NER Bt Gt Bt siob funciés 2 LIS Y
O2ft t SOG2NJ G@&LJS O)\)\l\lﬂ)dlz}\)fuaSEuuzsN\yBIafSu UKS RS
NBaSi A& NBIjdzA NBR® S _ .
b2uhSyYOS I LAYy Aa Ftt20l G§SR |
' 59b. 6! dRA2 9ylof$ hdZULJIy2UKSN‘] LJ?\)/ IOfIf)/ZS/Qqu RiLEZ 0b
hdzi Ldzi RSRAOFGSR G2 Syrtotl LUSNYEUS FdyoOliAzye N/ | €
YL AFASNE 6KSNBE NBIdzA NER®
Please refer to the separate document titled

l''5Lh o6t2a ! dzRA2 hdziLdzio
Output specifically for Audio. This pga PWM output
from the DIABLO16 Processor. Thisipin3.3Vlevel
PWM output to drive an external amplifier with
DIABLO16 generated Augdigia an external filtering
circuit to turn digital PWM into AnalogNote that
AUDENB must be enabled in DIABLO16 fgriaput
signal to be heard.

'‘DIABLO1&IDGLEInternal-Functions.pdf for more
information on how to set the alternate pin
configurations.

The Alternate pin functions have been broken up into
a few tables for simplification. There are
communication based functions,nd /O support
based functions.

uLCBO0DT
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uLCBOOD(T/CT)

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

b2 v&ddt RNF GdzNB Ly NBIj dza NBa

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

DIABLO16 Alternate Pin Configuration

SPI Communicatias

H H H
T TRV EVEVE T EVR T
H H H
N E R EI T
MR
M
M I
M I
M
M
H H H
H H H
M I
M

The following table illustrates which of the GPIO can
be used for the threalifferent FC channels available.

DIABLO16 Alternate Pin Configuration:

 I2C Communications

B e e e e e e e e e e e
B e e e e e e e e e
B e e e e e e e e e
B o f B f B o o e e B B f B of e
B o f B f B o o e e B B f B of e
B o f B f B B e e e B B f B of e

SPECIAL

SPECIAL SPECIAL

SPECIAL

H tAYya
SPECIAL please seé&ection 4.6

SPECIAL SPECIAL

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 ®I Bus speed is configurable using 8&x_Init()
Function in 4DGL, and allows various speeds from
78.125Khz to 17.5Mhz.

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

b2 MKYS | RRAGA24JtLAD LA DKR A
YSY2NE OFNR& FyR Olyy2d o
FtGSNYFGS dasSao

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& admadiri
FOO2NRAYy3If &z YR WLAYQ A&
with that particular pin function.

Chip Select for use with SPI can be any other unused
GPIO pin, configutkas 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 the separate document titled
5L!.[ hwme n5D[ L y oS Mpre € Cd
information on how to use theSPIfunctions, along

with the separate document titled BIABLO16
Processob I (i I & KSS{Q

There are 3 user configurabf€lchannels 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 fax. |
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To map an?C Channel to a set of GPIO pins, the Please refer to the separate document titled
following 4DGL function issed: 5L! . [ hmec n5D] Ly oS Mpré f Cd
[2Cx_Open(Speed, SCLpin, SDApin); information on how to use the Pulse Out functions,

along with the separate document title®IABLO16
& 0 A G dzi BrdRessaB I{ K1 aLF<I-|S'8v|uZQ LH/H 2NJ LH/oO
S RSaAANBR Lu/ .dz& aLISSRI I yR
yQ FFNB  GKS Gl-NEéi’J Dt Lh LIAYaA

2KSNB WLH/EQ A& &dzo
accordinglf W{ LISSRQ A& @K
W{/[LAYQ YR W{5! LA
compatible with that particular pin function.

b2 GiSKYS yB/NMIyta | NB t! n |[G2 Theig arg 6 RMMgiSagngisigvailable to be configured
dza S 2F GKS&AS LAya Kla | ¥ éawthetuaervwitb 41tirjnﬁ Pages apailable for selection.
0 ¢KSNBE Aa y2 atsSg NIGS ozyu G Lu/ pwpa95h
_ . 1 The PWM can be conflgured to be used in Servo Mode,
00 LH/'UJ(E!{¢ )\a} ){QuA uN}dzfe '\6|asl|n4pI8)Mode
LT SAUGKSNI 2F GKSAS NBAUNR Qdse néfér toytfeSdble Bréthedprevidugadelist & S R
&LISOALE OFasS 2FLRJPA[ LAY Mp tdBishld ohBidR GRIG dan be configured for PWM.
hb[, F2N) A4LISSRa Lu/ paP5 O66KAOK dzaSa aftSeg NIGS
O2YyGNBEfO YR LH/YC! {¢ |00 KIASEo Mode alloN&lZ illigecdndlinbut value with
0.01ms resolution, which runs at aefluency of
Please refer to theseparate document titled approximately 50Hz or 50pps (20ms). The position of
5L! . [ hmec n5D] L y oS Mpré f thdzge¥d i defedmided by the width of the pulse.
information on how to use thé?C functions along Generally 1.5ms is 90 degrees, 1ms being 0 degrees
with the separate document titled PIABLO16 and 2ms being 180 degrees. Servos however vary, and
Processob I (i I & KSS G Q the DIABLO16 PWM control can be adjdste suit

most applications.

Simple Mode allows a percentage input value with
resolution of 0.1%, which runs at a frequency of
Pulse Out is used to create a single pulse of set approximately 70KHz.
duration on the selected pin of choice, which is  To enable the PWM output on a GPIO pin, the
inverted in polarity to the current state of the pin. following 4DGL function is used:
ThisWAY@SNEAZ2Y 2F LR{FNRGEQ YSIya AT | tAy A& OdaNNByit
held HI, and Pulse Out is executed on that Pin, the pin  PWM_Init(pin, mode, value);
will pulse LO and then return to HI. Same with vice L L .
versa, if currently LO and Pulse Outis executedonthat 2 KSNB WLIAYQ Aa UKS DtlLh 0O2Y

Pin, it will pulse HI and then returo LO. pnFdzy OiA2y> WYZ2RSQ A& GKS i
FYR W@IFfdzSQ Aa UKS LI NIF YSUS

This is available in both blocking and Hancking pulse itself.

versions.

Please refer to the separate document titled
Please refer to the table on the previous page for 5L! . [ hmc n5D] Ly oS Nure f Cd

details on which GPIO can be configured to this. information on how to use th®WMfunctions, along
with the separate dgcgment titted WIABLO16

b2 GBIYOK tdf 486 hdzi NBjdsad "9EERL U &KPEF Qs 1 wmya

f SIR GAYS ORISR dirf2A ViTK R T | 1 KS S@Syi 6A0GK GKS

AYGSNYyLFt myYa GAYSN®

To enable the Pulse Out function on a GPIO pin, the

following 4DGL functions are used: There are 6 Pin Counter channels available to be

configured by the user, used to count incoming pulses
with the ability to call a user function on overflow. The
PinCounter function is available for use in a variety of
modes.

=
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pin_Pulseout(pin, value);  //Non-Blocking
pin_PulseoutB(pin, value); //Blocking

2 KSNB WLIA Yy Q pidcompatdle ith tNa S t Lh d e at .
L NI A Odzt F NJ LAY TFdzy Ol A2ys +UeROUNSE caniread and wriglgp atany Bmes ¢ 2

pulse in milliseconds.
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uLCBOOD(T/CT)

Please refer to the table igection 4.4%! t G4 SNY I
Functionsgh S NIPA S6Q T2 NJPROSan A f
be configured for this.

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

pin_Counter(pin, mode, OVFfunction);

a zZzy OKAUK D

Please refer to the table igection 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-bs.

PN PAN nalo uts can be ead us three modes,
> KSNB WLAYQ Aa GKS DtlLh ét%éa 9 é%é\d dgorj d i K)\é
LI NI A Odzft F NJ Fdzy OG A2y TusélY2 RS Q e LS 2 3\
to count on such as Rising/Falling/Edge, and tandard Mod Its i |n ein
b e A gi dia Iy -
Wh+ C¥dzy Ou_ A 2.}/ Q Aa UKS dz@SN egﬁ.‘i%gn‘aérf‘w%oé? Cal‘h r?4t)000% u% per K<

counter overflows, if desired.

Please refer to the separate document titled
5L! . [ hwme n5D] L y oS Nigré f
information on how to use th&n Counterfunctions,
along with the separate document titled®IABLO16
Processob I (i I & KSS{Q

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

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

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

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

Qencoderx(PHApin, PHBpin, mode);

> KSNE WvSyO2RSNEQ Aa ad

vdzSy 02 RS NH IOOZNR)\)/EIer
O2yySOGSR G2 GKS !t It.KIAZY
the pin connected to the B Phase of the Encoder, and

YWY2RSQO Aa y2i0 OdzZNNBydGf @

Please refer to the separate document titled
5L!.[ hwme n5D] L y oS Nré f
information on how to use theQuadrature Iput
functions, along with the separate document titled
PBIABLO16rocessob | G I & KSS G Q

second. Operates at 4at.

Averaged Mode  results in a 16 sample being

(%ifé@ QréZ@ %nd their average returned.
Averaged Mode can reapproximately 20000 values
per second. Operates at 4iit.

Highspeed Mode collects a user specified number of
samples at a user specified rate/frequency and can
execute a user function when complete. The updated
value updates approximately 250000 timesass 14
channels. Operates at 4iit.

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 KSNBE WY2RSQ Aa GKS RSaANEB
either { G YRFNR 2NJ ! SN ASRX |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);

a8 k&S RUNT ZNIQV deRY QiZkRSS Nydzy2oNg N
Wil YA R A& TS yHYESNI 27
R 7§ 8 AW ORBIHRD NS (KS o0dzF T
GKS n OKILyyStas I yR W¥dzy OQ

dzévheR the Aumbet of ls@mpl@sSspetifiethve loden 1 S N2

collected.

PleBEO Fefer? Y02 e separate  document  titled

'5L! . [ hme n5D] Ly S Npré f Cd
information on how to use thénalog Inpufunctions,

along with the separate document titled®dIABLO16
Processob I (i I & KSS (i Q

b2 (IS L g BJdzii o dPloNMB G2 f SNI|yd 2y
F LILX @8 @2fdF38a 2dziaARS
RII YIS 5Al 6f2mMc®
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5. Module Features

The uLCBIODT/CT displays aredesigned to
accommodate most applicationsvhere a large
physical size display module is requir&bme of the
main features of the module are listed below.

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

The DIABLO16 is a smart Controller and the interface
to the TFTLCD displays is almost ploglay.

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

Powerful graphics, text, image, animation and
countles more features are built right inside the chip.

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

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 aniaud
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, eftie
audio system alo allows real time pitch change of
audio samples.

For a complete list of audio commands please refer to
the separate document titled:
6DIABLO16 4DGL Internal Functiéns

The module supports mickBD memory cards via the
on-boardlatch typemicro-SD connector. The memory
card is used for all multimedia file
retrieval such as images, animation
and movie clips. The memory car
can also be used as general purpo:
storage for data logging applications. Support is
available for offthe-shelf micreSD (< 4GB) and high
capacity HC memory cards (4GB and abdvemory
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.

b2USYYAONR{5 OFNR OIL}IOfS
F2NJ ff n5 {eadsSvyaQ RAa
D2f RSt 2ENJ 6 ADbAZ2Mc t NBRQS
O2YLI GAdtS OFNR Aa dzaSR:
YIe& OFldaAaS AYGSNXYAGGSY G| A
ON} aKAYy3 2F (GKS | LILX A Ol i
{eadsSvya ¢So6airisS F2NJ YAO
{ e&Yia o

All 4D Systems display modules featuring 4D Labs
processors useff-the-shelf standard SDHC/SD/miero
SD memory cards (SPI Compatible Only) with up to
4GB capacity usable with FAT16 formatting.

t NP®Saaz2NI 501 aKSS

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 RMPET(please refer to the Tools menu, in any
Environment, inside the Workshop4 IDERMPET
allows the User to easily partition and formataroSD
cards, to make their file system ready to be used with
4D Systems module$he formatting of the card can
be done on any PC system with a card reader.

The DIABLO16 Processor also supports high capacity
HC memory cards (4GB and above). Evailable
capacity of SBHC 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 utilised by the FAT16 file system.
The FAT partition always first (if it existsAny space
larger than 4GB will be RAW, and can still be utilised
by your 4D Systems modulgsing different functions
Please refer to Application Notes.
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