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4D Systems 4Duino- Arduind™ Compatible Bplay Module

The 4Duinois an Arduino™ compatible display Al ¢§S3ron!n gAGK
module with built in 240x320 resolution TFT LCD

_ : e eSC U oHY. tNBINFYYLFHOES Cfl ak
Display with Resistive TouchndWi-Fi capabilities U Hopy. LYGSNyFE {w!a
At the heart of 4Duino ian ATnmega32U48-bit micro ij MY. ) LYUGSNyrt 99twha ’
controller from Atmel The same microcontroller is U |t G2 wmc alLt{ ¢KNdz3KLIdz

found on popular Arduino LeonarddDuino features R . o _
I Honé TAED dsprd withCresistive touch. It At 2 6 SNIDdz#/ ( St t ACTXF GRA[ & 5 Y 2 R dzf

is powered by thefeaturerich 4D Systems Picaso L2 6 SNBR @& GtKL/ ! { h

Graphics Processor, which offers an arraydisplay U mny. t NEINF YYIO0fS Cfl akKk
fungt@onality and (_)ptions for any Designer/ Makén. O mMnyY. Lyl 1SaNy | ¢

addition, the 4Duino features the populaESP8266 “ . i

Wi-Fi module which ispre-programmed withthe AT Awnn E owun wsaz2zfdwAzyzr wD.
command set firmware, enaiblg the 4Duinoto have ¢CE/ 5 5 palKl eSRUGHATIN twSaAadu
manyWi-Fi capabilitiesight out of the box. ¢2dzOK tlySsSto

A9{tymicd az2RdxA S gAGK
YyNH®MM O0KIKY

2 \CA S5ANBOd#itotHt 0 az27¥Fi
¢/ tklLt LINRBG202t adl O]
Ma. Cfl akKk

SYSNIft tdz2N1L}2aSsS ALykihS NER QA Y
5 KAOKRS y Of dz

HABAAIAGEE Lh LAYA

2F 6KAOK 17 INB OFLIotS z
The Workshop4 IDE has ndunctionallyadded, and Yy RFENB OF LWbBE 832Ky Lidzi
is now able to program the on board Atmel processor - o ,
using the popular Arduino programming language, Ahyo2l NR i { AY AN U KIS & SN dzA y

The 4Duino also featuregan onboard microSD
connector,and headers in the layout afn Arduing,
includng power pirs (5V 3.3V, GNDand VIN), 20
digital 10 pinspf which 7 can be used PWM outputs
and 12pinshaveAnalog input capabilities

The 4Duino is easily programmableith the
Workshop4 IDE and its different 4Duino based
development environments.

c(c(c(QU CC T Co

just like the popular Arduino IDE, but with the added LINE 3 NI OrRrSe g3+ odr | n

dimension of graphics; Awith’ the aid of thg 4D AUWE = SFRSNJ T2NJ LINPHNRYYAY
Systens Picaso GPUNSE I G Ay 3 ! NRdzA y 2 ogl{ag,@kla I Q& 5 {eadsSyvya tNBIN
does not get any easier. I RF LJG 2 NJ

Ahyo 2l INRLKZEIR M3 QN2 YSY2NE Ol
O2yySOGl2NJ F2NJ Ydzf GAYSRAI &
LJdzN1J2 & S & ©

The 4Duinodesign has incorporateca TFT LCD
TouchscreenDisplay and Wi solution with the
intention of providinga flexible and hugely capable

hardware platform This will enableMakers and Ash{ O2YLXI GA0fS FTAES I 00Sas
Designes to significantlyimprove thequality and the Fa t2¢ tSASt | OOS aa G2 OIN
scopeof their projects and do so rapidly with the aid « = A x

of the 4D Systems Workshop4 IDE A%;%g}; D%E )E\Fﬁ;\l\]chAYl 3saz byAvl
The 4Duino ishe best bard to get started with A{dzLlLI2NIia Fft F@FAflLIo0fS 2Ay
electronics designproject, and education, and is + 6 + ! A A
perfectly suitably suited to both beginners and An f)n t uz E) epx [\U yas 2LSN-uA
experts alike AME pzxl 8BNSt WFO1 F2NJ { dzLJLJ &

o _ Aa2Rdz S R XYSEyD By @Y O
NOTEArduino is a trademark of Arduino Team, and R
Ftt NBFSNByOSa (2 GKS ¢2NRSOMINGEFB 2% 2N das 2F Ada

logo/marks are strictly in reference to the Arduino ASAELIE & +b6dhny AYdONSI Y
product, and how this product is compatible with the

aspect of the product but is not associated with the A W2 IH{yR /9 [/ 2YLIX ALyl ®
Arduino Team in anyway.
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4D Systems 4Duino- Arduind™ Compatible Bplay Module

3. Before Getting Started

hdzli 2F (KSdREBERE §RE KI 88

KSIF RSNE 2NJ L/{ KSI RSN
02YSy | oF3 FyR OFly 68
NB |j dgh NB R

Lyadlrttraazy 2F GKS&S
NBIljdZANB& | a2t RSNAy3 AN
| SFRSNAR YlIé& y20G 0SS NBI
INE RS&AANBR (G2 06S az2tR
atetsS KSIRSNBR N3 RS&AN

3.1.STEP#® InsertHeaders
RIS R A Rt 3:4.S | EP4 Check Solder Joints

NRA 3K d RAM@MW‘DKS}HK@QNQ“,KQQd?aRdzN@%SK'\@N\B FNB y2 o6l® a2t
iKS 0aABBOXNOIAGNEGOYRT E YPAbMRRYS a2t RSENJ IAYOR  dizeh yir
v =)

2 dzli GRHEAMRESLE @0 @ | &S MINT M2 Y RERNRTE KANRYS NBY2OS
NEFSNBYOS®

U'J> m)

a2 OKSO1 HFrRINNRD2{RS NS ygaiza K
tf RSNJ 2 O2yySOi GKS (62 LI
LY €221 2dzi F2NJ LAya o6KAC
B akAlyeod ¢KSa
AdzZFFA@ASYy G az
S LK2G2 o0St2¢ akKz2sa oKI O
G4SN 6KS KSI RSN

Y& ®8) RdzS

-Hx < zZ> M~ N':U‘
- ()

3.2.STEP3 BeforeSoldering

al {Ay3 &adNB (KS KSFHRSNBE ||
2NASYy hlat AR2aya Sy @& & IO (| 2RISR |
Fftft2gAy3 GKS RAaALIX I & aARS
CNE (eKETKE
t/ .3 20KSN»

JBREISH RA Odzf I NI 3
A&

S AKASEtRA @At il OK®
3.3.STEP3 Sddering BN
Li A& AYLERNIFYG Sl()K KSI R G2 GKS¢
02 NR® ¢CKA& 6Aff SyadnNB a i NI A

2yG2 @2dz2NJ n5dzAy2 6A0GK2dzi o
LYAGAFEtes a2f RSKS I2W/SNF 20K
F'NBE y23G LISNLISYRAODHZ NRKSE UG ¢
a)\yaté LJ)\y'Z éK?fo I-Radzéﬁ)\ i

lf)\zlycwssfyan: 42t RSNJ 6KS NBY
KSIF RSN& @
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4D Systems 4Duino- Arduind™ Compatible Bplay Module

4. Powerinag the 4Duino RAALI & Y2RdzZ S A& &dzldL)X ASR
NBEO2YYSYRSR NI y3Sa
CKE@NBIdztA Al 20N SNB G K& tdZLILE R
4.1.USB Power Ofy HCC-CR AY2RdzZ S3 Iy ONRA & LION
¢KS n5dZiy2 Aa +tof$S G2 08 fL@Q&%@QMﬁROV&VgNﬁ&édZME%B LJ2 5 !
K26SOSNI GKS Y2aiaAgay Yigk/S oYt PNEG @ 1ea@ys o A_OK Ada OFLIloftsS 2
L {201 AGKAIOK&EZ2 dzaSR G2 UBNPM NIBHZA {lket S p+£5/ AyLddzi A
| ¢§3FoH! nd Fdz ¢ OdzNJ\usyu 2dzii LIdzi 2 F GKS
¢KS n5dAy2 Nizya 2FF | pofKSyy LJﬁﬂz@JN&R 3 VER RNE K@

I LILINE E b ¥ (d&iAsy 3 |-y F o8NS 38 OYNNa S 3@2n8 W%OUSR AT RSa?\NS

2F FSEHGdNBa ye IAGSYy WHERVE o 2 Bk Ap! SiHERSRIA hayalgdzt @k QF

ddzatiB fAYAGE 2F (KS adaix &A¥hRS yR3 & RS2 vladedld oY {02|NRI

LI2 NI & @ KAIKSad @2ta413S oAt LAY S
Y2RdzZ S® ¢KAA LINRPGSOG&A Ydzt GA
SI OK ga&BINGLI BKS . | NNBt Wk 0]

4.2.DC Barrel Jack dza SR (2 LI ¢SND i Sl RS a|L¥ I 201

. N . . OEMS@GSVN\EEINJ-‘\CVUKSArL5dz7\y'22

¢KS n5dAy2 FSEidNBa I 5/ NgNBBls WikQly, RSEAAREPRwI AN

FAYS LAGOK 5/ WFO1Z Hdop YY AY RAIFIYSGSNE 6AGK OSYyUuNB

K2fS 2F ndtYY FYR o0FNNBt fSy3adkK 2F yYY 2N Y2NBo®

I ddAAGlroftS m 'YL ponx 5/ !RFELII2NI Aa I @FAfElIoftS FNBY

GKS nb5 {eadtsSvya ¢So0arisSz 6KAOK KlFLa 0SSy RSaA3IYSR

ALISOATFAONE €& F2N)LAS F{S& &TASaE LINE RdzO(a @

AYGSNYFGA2y It AYyGSNOKFy3ISIotS 1/ KSFRaz G2 &adzd

RAFFSNByYG !/ a201S8SGa F2dzyR I NBdzyR (KS ¢2NI R®

¢KS . I'INNBY W2 IONFOWNH-pla ¢/ AF

Y2NB AYF2NXIGA2Y A& NBIdZANBRO®

4.3.Powering from the Headers

¢KS n5dZAy2 Aa FofEKSI2LR2®SENLIZSNBER 27FF

KSIFRENI @ ¢ KSINER2 Qlal SIR 4 G GKS o2GdG2Y

2T UKS 1o KSFRSN gEA@GRKUKOOSLIia 2yfteé pont

YIEANYdA yLJdzi 2F | LAMNREIWwE 6 St & pop=z

2dzi AARS GKAA N}y3IS O2dAZ R RIYF3IS G4KS Y2RdzAZ S +a az2yvys$s

LISNX LIK SNI f &F(i Kifry p RA RBA Dt &8 2 F

CKSAB WAY [{%0520ISRSR 2y LAY p 2F GKS lo

KSH®RS®OKAA A& bh¢ RSayRYSR F2N RANBOUG AyLld=

RSaA 3y SRLI62S NLJGa2a 2 KKSNU REGA OSaod

O02YSa | FUSNROKAA OERESBR GR200GA2Yy

AF GKS LREENRGE 2F 1 p+ addlle Aa O2yySOiWSR o016 NR

YR O2yySOGSR (2 GKA&a LAYy>S GKS Y2RdzZ S O2dzZ R oS

RIYITASRKAA LAY SAff Lgndddld & | LILINRBEAYFGSte& =+

£ GKSYW2REISS Aa LIR26SNBR FNBY +Lbx !'{. 2N GKS

4.4.The Power Supplies

¢ K85 dAFWR2 (1 dzNB-a 2 IR o2y NBIdzA | {2 N
¢CKSNB IINB y2 pon+ NB3IdzZ | G2NE a2z L2
n5dzAiy2 A& NBI dzA NBR/GAGARILD 8 o NBIdz | G S
¢ K[S/ 5 .|0|;uzd\saM<BJR)\FaANJs Gfte 2FF GKS »p
FYR GKSNBTF2NB GKS oFOl1tA3IKG YIlIeé oS

5 S NJ )\yLszu G2 GKS
p o

t
t
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4D Systems

4Duino- Arduno™ Compatible Display Module

5. Block Diagram

UART
Software
Serial
ESP8266 Wi-Fi
(D8, D9)
Module

rogramming

5 way Header
H1-Bottom
ESP8266)

0 ’

[
[
g P
[

using

PP

Programming

20 Digital I/0

Workshop 4 or
Arduino IDE

r >
UART /—\ RESIStIV(? Touch
Hardware LCD Display
Serial
{DD, Dl} PICASD

= Micro SD card

|

5 way Header
H1-Top
(Programming
PICASO)

| OO oo g

output pins.

Inclusive of 12 Analog
Input pins and 7 PWM

User

© 2016 4D SYSTEMS
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4D Systems 4Duino- Arduno™ Compatible Display Module

6. Hardware Overview

5way header (HTop) to PushpushType ESP8266 \Aki module
program PICASO microSD Socket With PCB Antenna
(Graphics controller)

communication

m o @ SYSTE MS y www.4dsystems.com.au Rgs"'ts 0 FRDGRAM n:e
— : of g
ol " 2 5way header (H1 z i
n % gg‘ Bottom) to program ‘,. W ol gzg
E ) . .u ESP8266 (\AH| ‘Esros PROGRAM_‘ -&zi
o L
LY o '3 5V DC Barrel ) e
B o a4 Jack for Supply =3 UEDU e ST ‘j S (@
— o Q@ @ TR S me =S g(@) ATMega32U4
b — L0 p= Header (H3) with O ,,.,ff,’ ﬁzﬁ = o 2@ Microcontroller
0 g o Power pins OF " req 3 oo ] "Lﬁz C:?’E
Q = o N OH 'l;'c == (@) Header (H4)
E p= (0] PICASO Driving the iR with GPIO
(0] Honé /5 g
0 (0] & [ 2
U o © .§ lIIIIIlIIlIIIII EII_H_I
o i g2 C € :‘::;"
O
Pod @ @) Header (H5)
8 o o Header (H2) oF with GPIO
L p= o with GPIO ®
3 (0] A (0] (@)
© Bee www.4duino.com (0] o
D @ -0 @
Z Honé O2ft 2 dzNJ 240820 [Resblutidh ARGBIESK HUE to | 1 ICSP Header used to
| colours,with integrated 4wire Resistive Touch Panel Micro USB for program the bootloader to
Main processor is the Atmel ATmega32U4, and Graphics are pow programming or ATmega32U4. Also the
E by thefeature-rich 4D Systems PICA&@hicsProcessor. powering 4Duino header supports SPI

© 2016 4D SYSTEMS Page8 of 29 www.4dsystems.com.au




4D Systems 4Duino- Arduind™ Compatible Bplay Module

7. 4DuinoPin Descriptioand Summar

Numbers listed on the PCB next to the Headers, refer to the Symbol column of the following tables. These are the
Digital and Analog pin references for use inside the IDE.
Pin numbers listed in the tables below, refer to thagused in the Schematic Diagram.

7.1.4DuinoPin Description

GPIO AND POWER PINS
Header Pin Symbol /O Description

*Vin GND SV 33V A REF _NC
m m

Refer to the Diagrarm Hardware OverV|eV$ect|on

8 Vin P Main Supply INPUBY DC ONLY. This pin is designed to power tl
display module, features reverse polarity protection. Input should
not exceed 5.5V DC, else damage to the Display backlight could
result.
7 GND P Supply Ground
GND P Supply Ground
5 5V P +5V OUTPUT pihis pin is designed to power external devices s
as Shields, not to power this module as it comes after the revers
H3 polarity protection. Output will be approximately 4.7V with a 5.0M
input on VIN
4 3.3V P +3.3V OUTPUT pin, which is connected tolth88692MF3.3
regulator, and capable of supplying up to 1Amp. Note this 3.3V
supply is also used for the Display-®/imodule and microSD card.
3 RES | Master Reset signal. Internally pulled up to 5V via a 10K resistor
active Low pulse greater thahmicra-seconds will reset the module
2 REF P 3.3V voltage reference with which the ATmega32U4 operates. A
properly configured shield can read the REF pin voltage and selg
the appropriate power source or enable voltage translators on th
outputs towork with the 5V or 3.3V
1 NC - Not connected

»

ANALOG
INPUTS
H2 Refer to the Diagram inlardware Overvievection
6 AO I/O/A | General Purpose 1/O pin with Analog Capability.
5 Al I/O/A | General Purpose 1/O pin with Analog Capability.
4 A2 I/O/A | General Purpose 1/O pin with Analog Capability.
3 A3 I/O/A | General Purpose 1/O pin with Analog Capability.
2 A4 I/O/A | General Purpose 1/O pin with Analog Capability.
1 A5 I/O/A | General Purpose 1/O pin with Analog Capability.

N
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| = Input, O = Output, P = Power, A= Analog Input, PWM = Pulse width modulation Output.
/| 2y GAydzSR 2 @SN
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4D Systems

4Duino- Arduind™ Compatible Bplay Module

GPIO AND POWER PINS

Header | Pin  Symbol I/O Description
‘q.
n H5
| Refer to the Diagram inHlardware Overvievsection
8 DO 1/0 General Purpose Input/Output.
N SpecialRX Serial Pin/ External Interrupt (interrupt 2)
— Note: It is connected to ZASO for (Hardware) Serial
3 communication.
'D 7 D1 1/0 General Purpose Input/Output.
O SpecialTX Serial Pin/ External Interrupt (interrupt 3)
Note: It is connected to PICASO {étardware)Serial
E communication
6 D2 1/0 General Purpose Input/Output.
:‘ Special SDAAC Pin/ External Interruginterrupt 1)
m 5 D3 I/O/PWM | General Purpose Input/Output with PWM output capability
E- Special: SCL2C Pin / External Interrupt (interrupt 0)
4 D4 I/O/A General Purpose I/O pin with Analog Capability.
_!' 3 D5 I/O/PWM | General Purpose Input/Output.
D 2 D6 I/O/A/IPWM | General Purpose I/O pin with Analog input and PWM outg
Capabilities.
N 1 D7 1/0 General Purpose Input/Output.
3 SpecialExternal Interrupt (interrupt 4)
%
Q
E Refer to the Diagram inlardware Overvievection
D 10 D8 I/O/A General Purpose I/0 pin with Analog Capabil®ypports
U Software Serial.
H4 Note: It is connected to ESP8266 {@oftware)Serial
0 communication.
c 9 D9 I/O/A/IPWM | General Purpose I/O pin with Analog input and PWM outy
o Capabilities.
3 Note: Itis connected to ESP8266 {&@oftware)Serial
g o) communication.
8 D10 I/O/A/IPWM | General Purpose I/O pin with Analog input and PWM outy
E CapabilitiesSupports Softwar&erial.
7 D11 I/O/PWM | General Purpose Input/Output with PWM output capability
| Supports Software Serial.
6 D12 I/O/A General Purpose I/0O pin with Analog Capability.
O 5 D13 I/O/PWM | General Purpose Input/Output with PWM output capability
C SpecialBuilt in LED connected to this pin.
'5 4 GND P Supply Ground
D 3 AREF I Reference Voltage for analog inputs.
2 SCL 1/0 Same pin as Digital I/O pin 3 (D3)
Q‘ 1 SDA 1/0 Same pin as Digital I/O pin 2 (D2)

| = Input, O = Output, P = Power, A= Analog IfpWtM = Pulse width modulation Output.
/| 2y GAydzSR 2 @SN

© 2016 4D SYSTEMS Page 10 of 29 www.4dsystems.com.au




4D Systems 4Duino- Arduind™ Compatible Bplay Module

2x5WayProgramming Header Pindiop Left)
Header | Function Symbol I/O Description

PICASO PROGRAM
RES GND RX TX +5V

+5V TX RX GND RES
ESP-06 PROGRAM

Refer to the Diagram iHlardware Overvievection

+5V P +5V Output Supply
GND P Supply Ground
PICASO RX | Asynchronous Serial Receive fimnnect this pin
Firmware to the Transmi{(Tx) signal frm 4D systems uUSB
H1 Programming PA5 programming adaptor
Top (Top) X o) Asynchronous Serial Transmit p@onnect this pin
to the ReceivéRXx) signiedD systems uUSB PA5
programming adaptar
RES | Reset Pin
+5V P +5V Output Supply
GND P Supply Ground
ESP8266 RX | Asynchronous Serial Receive fimnnect this pin
Firmware to the Transmif(Tx) signal frm 4D systems uUSB
H1 Programming PA5 programming adaptor
Bottom (Bottom) TX O Asynchronous Serial Transmit p@onnect this pin
to the ReceivéRXx) signiedD systems uUSB PA5
programming adaptar
RES | Reset Pin

ICSP Header (Bottom middle)
Header Pin  Symbol /0 Description

ICSP

Refer to the Diagram iHardware Overvievection

1 MISO I Master In Slave Out

2 5V I/O +5V Output Supply

3 SCK I Clock

4 MOSI ) Master Out Slave In

5 RESET I Master Reset Signal. Internally pulled up to 5V via 10K resig
6 GND P Supply Ground
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| = Input, O = Output, P = Power, A= Analog Input, PWM = Pulse width modulation. Outpu
/| 2y GAydzSR 2 @SN
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The4Duno also has 4 buttonsThe functionality of those buttons are described in the table below.

Reset Buttons
Button Description

Refer to the Diagram iHardware Overvievection

Atmel Reset Resets the ATmega32U4 microcontroller
PICASO Reset Resets the PICASO graphic controller

Wi-Fi Flash Usedalong with WiFi Reset button to update/change firmware on ESP826€
Wi-Fi Reset Resets the ESP8266-Wiimodule

The 3 Reset buttons simply reset thevice in question, either the Atmel processor, the Picaso Processor, or the
ESP8266 WiFi Processor. The Flash button, when held down and the reset button pressed, puts the ESP8266 WiFi
Processor into its bootloader mode. This is required when flashing 818266 with updated or alternative

firmware.

7.2.4Duino PinSummar

Each of 20 digital I/O pins on 4Duino (includimglag pin$ can be used as an input or output.
In addition, some pins have specialized functions:

1 HardwareSerial:D0 (RX) and1 (TX)Used to receive (RX) and transmit (TX) TTL serial data using
the ATmega32Usardware seriatapability (4
1 SoftwareSerial:Not all pins support Software Serial. D8, D9, D10, D11, MISG )CSEK (ICSB), MOSI
(ISCR 4) supports Software Serial. If multiple Software serial ports are used, only one can receive data at a
time. (4
[°C:D2 (SDA) an@®3 (SCL)Support ¥C communication.
External Interrupts:D3 (interrupt 0),D2 (interrupt 1),D0 (interrupt 2),D1 (interrupt 3) andD7 (interrupt
4). These pins can be configured to trigger an interrupt on a low value, a rising or falling edge, or a change
in value.
PWM: PinsD3, D5, D6, D9, D10,D11, andD13 provide 8bit PWM output
SPIPins on the ICSP headrpport SPI communicatioMote that the SPI pins are not connected to any of
the digital 1/0 pins as they are on teduinoUno,they are only available on the ICSP connector. This
means that if you have a shield that uses SPI, but does NOT havie EC&GP connectdhat connects to
i KS n 55quA KCSPhaader, the shield will not work.
1 LEDThere is a buiin LED connected to digital pin 13. When the pin is HIGH value, the LED is on, when the
pin is LOW, it's off.
1 Analog InputsAG-A5, A6- A1l (ondigital pins 4, 6, 8, 9, 10, and 1Zhe 4Duindas 12 analog inputs,
labelledAO through A11, all of whiotan also be used as digital I/Bins ABAS appear inthe header
H3(left bottom);inputs A6A11 areon digital I/Opins 4, 6, 8, 9, 10, and 12 pestively. Each analog input
provides10 bits of resolution (i.e. 1024 different values).d&fault,the analog inputs measure from
ground to 5 volts

= =

= =

Note: The Headers for H2, H3, H4, H5 and ICSP will not be soldered on the board when puashased
mentioned inBefore Getting Started
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[1]. DO(RX)D1(TX)arealready occupied in order to communicate to PICASO via Hardware Beriak those pins are not available if communication between
PICASO and ATmega32U4 is requigahilarly D8andD9are occupied in order to communicate to ESP8266 via Software Serial. As a result, those pins are not

available if communication between Wi module and ATmega32u4 is requirdthe ESP8266 could be held in reset to utilise these pins for other purposes.
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4Duino- Arduind™ Compatible Bplay Module

8. Module Features

Some of the main features of the module are listed
below.

8.1.ATnega32U4 Microcontroller

At the heart of 4Duino is an ABga32U4 Bit micro
controller from Atmel.

The same microcontroller is used in thEopular
official Arduino Leonardo.

The microcontroller has builh USB communication,
which eliminates the need of a secondary processor
to enable USB communications.

The data sheet for theATMega32U4processor is
available fronthe http://www.atmel.com website.

8.2.PICAS®rocessor

The TFLCD display is powered bthe PICASO
GraphicsProcessofrom 4DLabs.

The PICASO proces$®ia custom graphics processor,
where dl functionality including the high level
commands are built into the chip.

All ofthe 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 frtbe

8.3.ESP8266 WFi Module

The ESP8622 Wi module enableghe 4Duino to
haveWi-Fi capabilities.

TheESP8266 WHi SoC is a leading platform fMi-Fi
related projects or Internet of Things (IoT).

The ESP8266 supports APSD for VolP applications and
Bluetooth ceexistenceinterfaces, it contains a self
calibrated RF allowing it to work under all operating
conditions.

On the4Duino the ATmega32U4 is offloading the Wi
Fi networking functions tthe ESP826&oweverit is
capable of hosting an application by itself as it has a
powerful processr and storagecapability

There is an almost limitless fountain of information
avaibble for the ESP8266, all of which has been
provided by amazing community support.

By default, the 4Duino comes with the ESP8266
module loaded with the AT Command set, so no
programming of the WiFi modue firmware is
required to get it running.

8.4.SD/SDH®1emory Cards

The module supports mickBD memory cards via the
on-board pushpush 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 als
be used as general uppose
storage for data logging applications. Support is
available for offthe-shelf micreSD (< 4GB) and high
capacity HC memory cards (4GB and abavenory
cards up to 32GB is size can be used, however it must
be noted that only a portion of this caretutilised by

the FAT16 file system. See section below for more
details.

b2 @SYYAONR{5 OINR OI LJ gt
F2NJ £t ORSAAa{R&ESESYWER RIA|S
D2f RSt 2EX t A0l az

Q¢ [0

2"
LJ

2NJ A|ILOE 2 m

O2YLJI GAGE S GHNR XA Yddh 8RF I A

http://www.4dsystems.com.awebsite 2 NJ Yi& ObdaS AyGSNYAGGISYd A
dt.L/FPr.(icd,fssorDa;cashéét FYyR ON}akKAy3a 2F GKS FLILX A0
' n5 {eadsSvya ¢$&a0kINRE2 TFLAR
{eadSvrao
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9. Display ModulePrecautions

All 4D Systems display modules featuring 4D Labs ¢  Avoid having to display the same image/object

processors use  off-the-shelf standard on the screen for lengthy periods of time. This
SDHC/SD/micr8D memory cards (SPI Compatible cancause a bursin which is a common problem
Only) with up to 4GB capacity usable with FAT16 with all types of display technologieowever
formatting. typically only in extreme cases with LCD
technology Blank the screen after a whilm
For any FAT file related operations, before the order to prolong the life of the LCD
memory card can be used must first be formatted
correctly. Built into Workshop4 is a tool created by f Moisture on the surface of a poweredisplay
4D Systemscalled RMPE{please refer to the Tools should not cause any problems, however if water
menu, in any Environment, inside the Workshop4 is to enter the display either from the front or
IDE) from the rear, or come in contact with the PCB,
damage will certainly occur Wipe off any
RMPET allows the User to easily partition and format moisture genﬂy or let the d|sp|ay dry before
microSD cards, to make their file system ready to be usage. If using this display module in an
used with 4D SyStemS moduleBhe formatting of the environment where it can get wet, ensure an
card can be done on any PC system with a card appropriate enclosure is used.
reader.
1 Dirt from fingerprint oil and fat can easily stain
A Max of 4GB can be utilised by the FAT16 file the surface of the d|sp|ay Gent|y W|pe off any
system. The FAT partition is always first (if it exists). stains with a soft linfree cloth.
Any space larger than 4GB will be RAW, and stil
be utilised by your 4D Systems modulasing f  The performance ofthe display will degrade
different functions under high temperature and humidity. Avoid

such conditions when storing.

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

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

1 Display modules have a finite life, which is
typically dictated bythe display its#. The
oFrOltAaIKG O2yililAyada [95Qaz
the Soecifications Section is a figure for the
typical life of the display, and the criteria for
which this life is dictated.

1 Resistive Touch nael features a touch sensitive
film over the display which is sdtige to
pressure. Take note when mounting the display
module in an enclosure thapressue is not
applied on the displayor false touches will
occur, or the touch will simply not functicat all.
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4D Systems 4Duino- Arduind™ Compatible Bplay Module

10.Hardware Tools

The following hardware tools areequired for
programming the 4Duino.

10.1. micrdJSB CableDrivers

UUSBPAS Programming Adaptor
11.Programming the 4Duino
b There are 2L 59 Q&  ltodoroirant thet 4Buino.
Using the Arduino IDE, or using the Workshop4 IDE.

A microUSB cvable isE required to prgg[a[nvthe Usi the Workshop4 rovides. additional
ns5dAy20a ! .YSf . LJN\E OSaazNp grag ic&l bghgfitsy;%)é'r I{%Er?g \{g)e OA\? i|ho{ IDE,
cablg .ShOUId b.e compaubleprqwded It s .not one however the Worskhop4 IDE is only Windows based
specifically designed for charging only. This cable can (unless via a Virtual Machine)

also be used to power the 4Duino.

Note: A microUSB cable is not sold with the 4Duino.

If using the Workshop4 IDE, the 4Duino board will be
added as part of the Workshop install so it is able to
be programmedin the Arduino IDEalsa If the
Workshop4 IDE is not going to be usgdill, then the
4Duinoboard needs to be added into the Arduino IDE
using the Arduino Board Manager. More details
below.

4D Systems has its own signed Microsoft driver for
the 4Duino, which is available fdownload from the
4Duino product page on the 4D Systems website.

No driver is required for Mac or Linux, if those
operating systems are wused. Note though,
Workshop4 is only available for Windows, so using

the 4Duino with Mac or Linux will mean only the 11.1. Arduino IDE

Arduino IDE can be used to program the 4Duino

(unless via a Virtual Machine). 4Duino is 100% ArduiniEcompatible. The 4Duino
canbe directly programmed via Arduino I0ike any
other Arduino module

10.2. 4D Programmingd

) ) ) The 4Duinamust be added to the Arduino IDE using
The UUSBPAS Programming Adaptds an optional the Boards Manager, after the 4D Systems JSON file

addition to the 4Duino, and is not required for cot- has been entered into the Arduino IPEeferences
the-box usage. It however provides a number of

benefits to the User, as it allows the firmware on the Simgy add the following JSON URL into the

ESP8266 to be updated or changed, and also allows preferenceswindow of the Arduino IDEound in the

the 4D Systems Picaso Processoraiare (formally File Menu. and add the JSOURL inunder the
known as a PmmC) to also be changed. These may be  aqgitional éoards Manager URLS field:

required for bug fixes or feature enhancements, but
is required in order to use the Genie environment, - /Aww.4dsystems.com.au/downloads/4Duino/p
which provides Drag/Drop graphics buildingThis ackage 4dsystems index.json

programming Adaptor is available byunghasing a

Starter Kit for the 4Duino, or it can be purchased You can then simplypen up the Board Manager
separately. It is the standard programming adaptor from the Tools menu, at the top of the Board
used by 4D Systems for other 4D Systems products.  ¢gection.

The 4D Programming Cable can also be used.

Simply click on the listing for 4D Systems AVR Boards
by 4D Systemselect the version that is less than or
equal to your version of the Arduino IDE (At the time
of writing, 1.6.7 and 1.6.10 were availapland click

the Install button Once complete, the 4[3ystems

The uUSBPA5 Programming Adaptor are available
from 4D Systemsyww.4dsystems.com.au

Using a nomD programming interface could damage
your Picasqorocessor, andoid yourWarranty.
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section should be available in the Boards listings, and
the 4Duino-H ® shéuld be available to select.

Note: Arduino IDEL.6.10 has kown issues on some
P@, preventing downloathg. 1.6.9 might be a better
choice untilArduino releases a fix.

Alternatively, the Workshop4 IDE can be used to
program the 4Duino, just as the Arduino IDE does.

This is possible due to the integratiof the Arduino
compiler via the Arduino IDE, which allows Arduino
sketches to be written and compiled from within the
Workshop4 IDE, which then provides WS4 the benefit
of adding graphical widgets and features to the
4Duino, which would otherwise not be alable
when using the Arduino IDE.

When you use the Arduino IDE by itself, with no
intention of using the Workshop4 IDE, you are limited
to programming the Atmel prassor via the Arduino
IDE only, and interfacing to the Picaso Processor
using 4D Systempredefined Serial Command Set,
and interfacing to the ESP WiFi module using the
preloaded AT Command set.

If you use the Workshop4 IDE, yoan program the
Atmel Processoand the Picaso Graphics Procesgor
you like. You also have the opportunity toeate
graphics which you canall using Arduino code, or
you can program the Picaso to displdnye graphics
itself. Many options are possible.

sketch_dec21a | Arduino 1,66 - m] 4
File Edit Sketch Tools Help

sketch_deciia

wvoid setup() { ~
// put your setup code here, to run once:

}

T I SRR

woid loop() |
// put your main code here, to run repeatedly:

Abuing - 24 an COMAT

11.2. 4D System$® Workshop4

Workshop 4 is a comprehensive software IDE that
provides an integrated software development
platform for all 4D Systems Intelligent Display
Modules, including théDuino.

Workshop4allowsrapid development of applications,
and on the 4Duino can take fufldvantageof the
powerful Picaso Graphics Processor along with the
Atmel ATmega32U4

The Workshop IDE cameate/edit Arduino code and
verify/compile and then load the code intothe

4DuinRa ! 4 YSt LINRPOS&aaz2NE

Arduino IDE direty. It makes it possible to create
both simple and complex graphical user interfaces
which take into account both the Atmel and the
Picaso processors, as if they were one and the same.

Note: Workshop requires the Arduino IDE to be
installed asWorkshop calls the Arduino IDE for
compiling the Arduino sketches. The Arduino IDE
however is not required to be opened or modified to
program the 4Duinponce it has been set uplease
follow the steps found in the previous section to
install and add the 4Duint the Arduino IDE, prior
to installing the Workshop4 IDE.

When Workshop4 is started, it presents the User with
a screen to start a new project, or to load a project.
Upon selecting to start a new project, another screen
is displayed, presenting the widange of 4D Systems
products available to be programmed or configured
by the Workshop4 IDE, of which one is the 4Duino.

The Workshop 4 IDE supports multiple development
environments for theUser, to cater for different user
requirements and skilevels.

In the case of the 4Duino, there are 3 development
Environments available.
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