4D SYSTEMS

TURNING TECHNOLOGY INTO ART

Wall Mounted Intelligent Display Module

DATASHEET

DOCUMENT DATE: 2" August 2019
DOCUMENT REVISION: 2.2

4Discovery -35

Uncontrolled Copy when printed or downloadec
Pleag refer to the 4D Systems website for the late:
Revision of this document

WWW.4DSYSTEMS.COM.AU



Table of Contents

Table of Contents

N
() L. DESCIIPHON ...ttt ettt bbbttt b e emae et et 4
i

> 2. FRALUIES ....ecveeeeeee ettt ee et e e ettt et et e et e see et e e aeent et et e e teeae et et e ra et e eteareareenean 4

-

Q>) 3. RJ45 Pin Configuration and SUMMALY.........cccoeeiiiiiiiiiiiieeeeeiiis e e e e eesvven s emeesvnnaans 5

8 4. Hardware INtErfa® - PINS.........uuuuiiiiiiiiiiiiiiime et e e e eeeeeeeeeees 6

w 4.1. Serial POME RSB5.... ..ot e e 6
'5 F T S e - o 6
Q' 5. PmmC/Firmware ProgrammMing ...........ceuuuuinieeeeriimias e eeeeeeeiiiiasseeeeeeeesinneeeeeeeeennnnnnns 7

I B. MOAUIE FRAIUIES ... .ciieiiiiii i e eee e e e e e e et e e et e e e e e e e e eessannn s emeesnnnnns 7
2 6.1. Displayco ®p ¢ ¢ C¢ ¢.2.dzQK..L{.ONB.SY oo X

: 6.2. DIABLOLG PrOCESSAL.....euuuiuiieieia et e et eeeeee et eeeeeeeeeee et s e s e e e e e e e e eeeaaeaeeeeenennnes 7

o 6.3. SD/SDHC MEMOIY CardS......cceiiiiiiiiieeiiiiieiee ettt e sttt e e nibreee e 8.
E 6.4. A I 8

6.5. Serial FIasSh MEeMOLY.......ocuviiiiiiiiiie e 8

> 6.6. REAI TIME ClOCK. ... ettt e e e e rrr e e e eaee s 9

(O o
— 6.7. (O o) (o I ANT 11 01T o 1 To¥= 11 o] o 9

Q. _

7, 6.8. PIEZO BUZZEI ... e 9
'5 6.9. Universal Mounting OPtioNS.........ueeiiieii i eeeeee e e e e e e e e aaaees 9
- 6.10. REMOVADIE FIrONt COVEN.....ueiiiiiiee et ee e e ee e e e e e e e e s eeaeeeeeeees 10

cC 6.11. Removable Display subassembly............cccccoviiiiiiiiiiie 10

g"o 7. Display PreCaUtiONS.........coouuiiiiiiii e eeeeiei e e e e e e e e araane s 11
0
—_— 8. HAardWare TOOIS........uuiiiiiiiiii e sttt e et e et et e e e e et e e e e esa e e e e e 11
8 8.1. 4D 485 PrOgramMIMEL......uuieieeiiiiteeaie it e et e e e e e e s s s e e et e e e e s e s s sennrnreeeeeees 11
E 9. Software OVErvIEW LANQUAGE ..........uuuuuuiiiiiiiiiiiiinra e e e e e e e e e e e e e e e e e e s s e e e e eeees 12
8 10. 4D SyYSEMSWOIKSNOP 4 IDE........oveeoeoveeeeeeeeoeeseseseee e eseseeeseseoese e eseeeeeseeons 12
o 10.1. WOTKSNOPA DESIGNEE. .. etiteeiiieiieee i et e e e e e e et ettt s e s e s e e e e e e e aaaaaaaaeeeeaens 13

c 10.2. WOTKSNOPA ViSi. .. oveoeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeseeeeseee e seeess e eeseeeeseeeseeeseeens 13

g 10.3. WOrKShOPAG VIS GENIE.... .. 13
E 10.4. ViSIGENI© LIMItAtiONS. ...civiieeeiiiiiciiiiee e e e e e e e e e e e e e s e 14

10.5. WOTKSNOPA SEIIAL.....eiiiiiiiiii et 14

(G 11. Connecting to External HardwWare.............coooiiiiiiiiiiicieees e 15

; s RV P =Y =Y o To B P Y = TR 15
11.2. ADISCOVEIY @S @ HASL.....eiiiiiiiiiie et eee e 16

4Discovery35 Page2 of 27 www.4dsystems.com.au




Table of Contents

11.3. ADISCOVEIY @S @ SIAVE......cccee i it ittt e e e 17
11.4. 4Discovery MUtiple MaSTEIS.......cocvvieiiieeriie e e 18
11.5. Programming ADISEEIY. .......ccoiuurrieiiiiiieeeaeiiie ettt s e 19
11.6. Termination RESISIOIS........ciiiiiiiiieiiiiieee e e e 20
12. MechaniCal DEtaAIIS. .........uuuiiiiiiiiiiie et 21
13. Schematic DetailSHW REV 2.7........coooiiiiiiiiiiii e 22
14. Schematic DetailSHW REV 4.0........cccooiiiiiiiiiiiiiieie et 23
15. Schematic DetailSHW REV 4.2..........cooiiiiiiiiiiii et 24
16. SPECITICALIONS . ...t 25
17. Hardware ReVISION HISTOLY.........uuuuuiiiiiiiiiime e e e e e e e e e eme e eeeees 26
18. Datasheet REVISION HISTOY...........uuuuuuiiiiiiiiiiiimeeee e 26
19. LAl NOTICE.....ciiiiiiiiiiiiiiiie e e e e e e e 27
20. CoNtacCt INFOIMALION. .......coiiiiiiiiiiiii ittt e e e e e e 27

LN
%
>
-
Q
>
o
& )
2
)]
q
I
Q2
-
©
o
p=
>
L
Q.
s
Qo
)
=
Q
20
)
)
=
©
Q
P
c
-
o)
p=
g

4Discovery35 Page3 of 27 www.4dsystems.com.au




LN
%
>
-
Q
>
o
& )
2
)]
q
I
Q2
-
©
o
p=
>
L
Q.
s
Qo
)
=
Q
20
)
)
=
©
Q
P
c
-
o)
p=
g

Wall Mounted Intelligent Display Module

1. Description

The 4Discovery is a high resolution 480x320 pixel

o dp¢e LyaSttaAaasSya ol ff
from 4D Systems, featuring the DIABLO16
Processor.

The 4Discovery is designed to be mounted to a
standard light switch flush/mounting box, or
directly onto a panel or wall. This universal
mounting enables quick and easy installation
almost anywhere, such as on to a wall or into an
enclosure or panel, enablj a wide range of
customers to take advantage of this display
product.

Driving the display and peripherals is the
DIABLO16 processor, a very capable and
powerful chip which enables staradone
functionality, programmed using the 4D Systems
Workshop 4 IDESoftware. The Workshop IDE
enables graphic solutions to be constructed
rapidly and with ease due to its design being
a2fSfte F2NI n5Qa 3INI LKAO

The4Discovenhas an array of features including
|l o®dpé owmnEnyn ¢C¢ [/ 5
micro-SD memory storage,2 wire RS485
Interface which can act as Master or Slave with
additional changeover wire, and a switnfode
power supply enabling a wide input voltage
range, along with many more features.

Anything that has been designéd run on a
PICASO or DIABLO16 modabn theoretically
run on this 4Discovery with minor changes
tftSIFAS SyadaNBE @&2dz
support team if unsurehanging over from a 4D

{eadsSyaQ Y2RdA S (G2 GKAA

O2y i DUTA6KSTNEF

at zééuap@zymﬁtﬂﬁm Ct5RAGL & Y
Y2HE 8RR RE ark!'-& hvINR RdzO
anymmHh+D! wSazfdaAfWHS wh 2

O2f 2dzNE X ¢C¢ { OMBSWS SR axl
¢2dzOK tl ySt o

at N2EaIN} YYSR 2O0SN) w{nyp dz
LINEAINF YYSNI RS&aA3IySR aLiSo
n5Aa023SNED

ac Yla 2F ogFpLfioa&Sx¥SY2NE
P LILX AOFGA2Y /2RSS FyR 510Gl

a oHBF {MWdzNBHNKS 4 a SNJ

ahyo2l NRBAOMNRY2NE OFNR 02y
Ydzft GAYSRAF &0G2N)F3S IyR RI
YSY2NE OFNR &dzZLJLJ2 NI Aa |
f 1 NBSND.GH I vy

a5h{ O2YLI GAotS FAtS | 0O0Saa
f2¢ f SOSYA ONBENIERA YISy 2 NB ®
aSAaLil e TFdzZf O2f2dzNJ AYIl 3S:
BARS Of Ah9a {2ya (iGK2a RA & LI | &
CNLT 3 R . A & 2
3 LR 4 R of D1 ATTOCS TAY
apdnt 2NJ cdo@2 IR FAS 2 VISHA G
0aAy3at S &dzl)X 2v o

5 A AR’ R R ArwhSaginad AERlyRa@S o nt 22dzQ K i
a2 SABKIINREY ¥B®SE &
aS5AaL & +hEOHYIE! NBONNYY

a9l arte YvYzdzyyiSR (2 GKS 41 tf
a6A00K TfdAKkY2dzyliAy3 62EX

SYyONBadd ySt 2N OANIidzk f @
ddzNF I OS o
al2YLI dA0tS 6AGK /

MYyYY 2NJ GKAO]SNE a
DT ({KSa & Styta @
SGouv o

aWB MA@ QRYRENE & A v i
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Wall Mounted Intelligent Display Module

3. RJ45 Pin Configuration and Sumary

PIN 8

6.3V t036VDC Input. Recommended range is 12V to 24V. This is the primar
power source of the 4Discovery.

485 A Signal (nemverting) pulled to 3.3Vhternally, terminated to B with
120ohm.

1 VIN P

A I/0

2

3 B I/0 | 485 B Signal (Inverting), pulled to GND internally, terminated to A with 1200
4 GND P System Ground, relevant to VIN and 5V_IN

5 GND P System Ground, relevant to VIN and 5V_IN

5.0VDC InputThis is typically only used to power the 4Discovery from the 4[
485 Programmer, however can be used to power the 4Discovery if a higher
voltage power source into VIN is not available. Should be in the range of 4.5
5.5V, nominal 5.0V

Primarly used by the 4D 485 Programmer in conjunction to programming th
4Discovery, however can also be from an external device which is acting ag
when 4Discovery is programmed to be a slave. This is an input only to the
4Discovery. When 4Discovery is adta, the slaves have to determine the
direction of transmit/receive themselves using an Auto Turnaround 485 IC 0
circuit.

Reset signal used by the 4D 485 Programmer. Can be used by an external
if the 4Discovery needs to be reset. Acthvaw.

6 5V_IN P

7 TURN I

8 RESET I

| = Input, O = Output, P = Power
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Wall Mounted Intelligent Display Module

4. Hardware Interface Pins

K &DiscoveryLINE OA RS& 02 G K | |®M@é’#2N®' ﬁ%f y Ldzt 0
2Fd6 NE AyGSNFIFOSo qrgxé s'bu;\am}& gao ot ZuYOu:sﬁ
KS KINRGIFNB AYyGSNFI OS LJ%S/JLJf s %sﬂ?gﬁ%mmﬁ ey

y2i 068 SEOSS SRGJ ce LBl f Oz
FyiReS5/ @ LF (KA pdI/y SSA2AdzN2ST (
0SS LI tBXRaAGEI R®RY
¢ KiS5 A 4 02 @S NeBY ISLaNR (P NSV [d£3  LJ2 NJi
GKAOK AYy(SNFRDRAIOAY RGOS Y WU

N &

IB(
6"»
oo
N e
L
<,

dz& A y 3 n VIR ivgd 02 f @ t Ay A o
S ) § .. CKAA A3 GKS ! AA3yIlf. dzaSR, 0
¢KAda aSNAFT LEZNI Ad dasSR F&Ni 924EKNps? N SRR A ot fagntl 12 S
OF Nh2dza RS@OAOSa 2y 0K ‘1"@3&4@@?;}"%@‘% G¥L L kg AL UKer
LINEIN} YYAY3 2F (KS (ke 202 5 Nkotk 2 REE X 5 6728 A 3
nytpNE INJ YYSNID
I a!-onon w{nyp L/ Aa dzaSR Aypi A'RS A tn51302FSNE: (2
LINE GARS GKS w{nyp AYyUuSNFI OSAY aon3ylfa ! |yR .o .
R - R K)\“ Ad K AA3Y I 4S8R 0
¢KS LINAYENE TSI GdNBA FNBY ° 52%3&@8 ¢K"’;\é Yé)\faydfafs A;‘
T Cdfi dZLXyS&Ad REGE OGN VaYD"baﬁazAZLé(Bbg;?ﬁ F Ft2FdAy3 odza
NEOSLIIAZY @ , sAIYIE sAGK b MHN2KY NBaA
1 5+ FANNEEY mpi2LINBHED
9 . FdzR NRVSanA @lpdR¥ R u@bS éaERdsz DNEdZVRO
T {Ay3tS o6ei8 G(NIyavYaia spl\@@s ng .
6dZF TSNBER aSNBAOS® ¢KS$ Zyvfﬁfé §| a
NHzyda Ay (G(KS ()I-O“[EIN;Edz ‘Ju v B

?‘Eéﬁfi’mizy e oAya Gz qz;uﬁé’é?%%wﬂéféﬂ g o

0KS a25\NIRa ¢ ¢BEA & TNB éa zlsl % jﬂ]‘k\]?)élgé Af,ym

- < & Lo X A A « 7\a {7723 [2] LKJAaLJAMNW
G2 aSNBAOS 20GKSNI GFala®, 'a s qmeR o8 dGKS ns5

LINEINF YYAYT FTNRY | {. 2F | t,
c,jzééli Ay GKS C)I-éS I ?dz)\tﬁl-éfé
G2 *Lb® {dzllLJt & G2 KAUP Ppky Y
COM Recelver  l——— Jcom rx 5/ ® b2YAYl D2 R20ISNEn2AEADSY
| . FO1lfAIKG OoONRIKiGYySaa gAfft o
COMx Transmitter | ————— el | COMx TX p CD n i CD
¢! whyp ¢dzN}y O NRBdzyR t Ay
. . . . tAY T
A single byte serial transmission consists of the i v NRf & dz SR o8 G6KS ns5
start bit, 8bits of data followed by the stop bit. S2yedzyOtiAzy G2 LINEPINI YYAYS3
The start bit is always 0, while a stop bitisalways oy |t a2 68 FNRKAOK S § NIk
1. The LSB (Least Significant Biit,0) is sent out | 240 6KSYy n5Aa020SNE A& LINP
first following the start bitimagebelow shows a ¢CKAA Aada Ly AylLdzi 2yte G2
single byte transmission timing diagram. n5A8020SNE A4 | aladSNE 0KS
0KS RANBOGAZY 2F UGUN)yaYAGkN
ldzi2 ¢dzN¥yF NRdzyR nyp L/ 2NJ O
w9{9¢ o6az2Rdz S al aiSNI wSasSi
tAy vy
wSasSi araylrf dzaSR o®KAHKSOns
6S dzaSR o0& |y SEGSNYylIft RS@A
G2 0S NBaSiod ! OUAPS [260
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Wall Mounted Intelligent Display Module

5.PmmC/Firmware Programming

The 4Discovery features a 4D Systems DIABLO16
processor, Wich is a custom graphics processor. All
functionality including the high level commands are
built into the chip. This chip level configuration is
available as a PmmC (Personatitpdule micro-Code)

file, which can be likened to traditional Firmware.
Thereis also a Display Driver file, which separates
specific display settings from the PmmC.

A PmmC file contains all of the low level micaxle
information (analogy of that of a soft silicon) which
define the characteristics and functionality of the
device.The ability of programming the device with a
PmmC file provides an extremely flexible method of
customising as well as upgrading it with future
enhancements.

The Display Driver contains the initialisation and
parameters associated with the particulasgiay that
is to be connected to the DIABLO16 processor.

The PmmC file and Display Driver file can only be
programmed into the device using the RJ45 connector,
using the 4D 485 Programmer with the aid of

Workshop 4, the 4D Systems IDE software.

No other RS485 device will be able to program the
4Discovery, the 4D 485 Programmer must be used.

6. Module Features

The4Discovernyis designed to accommodate a range
of wall or enclosure mounted applications.

Some of the main features of étdDiscovery are listed
below.

The 4DiscoveryA & Sj dzA LILISRTFB A (i K
display. @tails of the display are listduelow:

1 Screen Size3.5
colours

1 Integrated 4Wire Resistive Touch %en

1 Viewing Area48.96 x 73.44mm

1 Pixel Pitch: 0.153(H) x 0.153(V)mm

9 Brightness: 220cd/m2

1 Contrast Ratio: 500:1

1 Viewing Angle Above Centre: 65 degrees

9 Viewing Angle Below Centre: 45 degrees

1 Viewing Angle Left of Centre: 60 degrees

1 Viewing Angle Right of @&e: 60degrees

1 Viewing Direction12 O'clock

1 7 LEDs for Backlighting

R A | 32@48brésalution, 65K

b2 0¢SKYS 5AALI | @& dza SRDPNINSS (K.
IQ5AaLI | eas ¢ m\ROKT SIOHHEA 2986

a
RSTSOUADS LMAESEt O2dzZ R |6S &
WSRZ DNBSYy 2NJ . fdsSSo

The 4Discovery 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 providedthe
chip to interface directly to the display.

4Discovery35
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www.4dsystems.com.au



Wall Mounted Intelligent Display Module

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

The data sheet for the processor is available from the
http://www.4dsystems.com.awebsite:
G5L! .-ProcessoiDatasheetw 9 + E ®LIR F £

The 4Discovery supports mieBD memory cards via
the on-board micreSD connector. The memory card is
used for all multimedia file
retrieval such as images
animations and movie
clips. The memory card
can also be wused as
general purpose storage
for data logging
applications. Support is available for off the shelf
micro-SD (up to 2GB) and high capacity SDHC memory
cards (4GB and above).

b2#@SYYAONRK BI ©f 8IR2 ® {
F2N) £ QGRSAaA{R&adSYRR
D2f RSt 2EX t AOI &2

f|Sa

The uLCE35DT Module uses off the shelf standard
SDHC/SD/mick8D memory cards with up to 4GB
capacity usable with FAT16 formatting. For any FAT file
related operations, before the memory card can be
used it must first be formatted with FAT16 option. The
formatting of the card can be done on any PC system
with a card reader. Select the appropriate drive and
choose the FAT16 (or just FAT in some systemsjropti
when formatting. The card is now ready to be used in
the DIABLO16 based application.

The DIABLO16 Processor also supports high capacity
HC memory cards (4GB and above). The available
capacity of SEHC cards varies according to the way
the card is paitioned and the commands used to
access it.

The FAT partition is always first (if it exists) and can be
up to the maximum size permitted by FAT16. Windows
7 will format FAT16 up to 4GB. Windows XP will format
FAT16 up to 2GB and the Windows XP command

U A & Pramptyil fprpat RAT 468iptg 4GB.

L2 SNBR o8&

t
dz
2 NJ HA|ILo t PRIEONPNG BHIGeSE £4ds §hoyldyoe parrigd o
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O2YLI GA0tS OFNR Aa dza SRz Auginggihet RMPET e}, jpvhich spinglpded)with he gz i
Y& OFdzas AydSNN¥AGGSYd| A aayeskghond Pk dAisiooheapblgsyou fopastifion gidyy |
ONJ & KA yiEK S2 | LILX A OF G A 295 t t/&Pakyeur RSB ard i raggr &f ways. It also
{eaisSya 6S0arisS T2NI i ONethes alloys wgeformat the-ogrd § # is rgagy for the
{eadsSvyao 4Discovery.

The micreSD card can be used as an update medium
for the 4Discovery, in conjunction with suitable
application code being written. The microSD card can
be mounted and used to update the application(s)
stored on the onboard Flash of Diablo16. This is useful
to roll out updates without having to reprogram the
4Discovery. This however is not able to update the
PmmC/Firmware or Display Driver. These must still be
updated via the RS485 Programmer or over the
network with suitable Host code.

The 4Discovery features a Card Detect on the microSD
socket, which can be utilised by the User in their
application, to determine if a microSD card is inserted
or not.

PA11¢ Card Detect

PA11 is Active Low when a card is detected, and High
when no card is detected.

The 4Discovery features BMBit of Serial Flash
Memory which is connected to the following GPIO:

PAO¢ SPI Chip Select
PA1¢ SPI Clock

PA2¢ SPI Data Out MOSI
PA3¢ SPI Data In M5O

DIABLO16 has a set of built in user functions to address
SPI Flash Memory.

Please refer to the DIABLO16 Internal 4DGL Functions
document for more information on the SPI functions,
available from the 4Discovery Product Page, on the 4D
Systems websitavww.4dsystems.com.au

4Discovery35
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Wall Mounted Intelligent Display Module

The 4Discovery features a Microchip MCP7940N real
time clock. This RTC is capable of Day, Month, Year,
Hour, Minute, Seconds and Day of Week, with leap
year compensatiomp to the year 2399, and both 12
and 24 hour modes.

This RTC communicates to the DIABLO16 processor

over an I12C interface using the following GPIO:
PA13¢ I2C Data SDA
PA12¢ 12C Clock SCL

It is capable of up to 40KkHz 12C communications.

Please referd the DIABLO16 Internal 4DGL Functions
document for more information on the 12C functions,
available from the 4Discovery Product Page, on the 4D
Systems websitevww.4dsystems.com.au

4Digovery features an Atmel Crypto Authentication
security chip, which enables Diablo1l6 to encode
messages securely so the messages cannot be
intercepted and read openly by d%3arty without
difficulty.

The Cypto Authentication chip uses the following
GPO:

PA14c¢ 12C Clock SCL

PA15¢ 12C Data SDA

It is capable of up to MHz 12C Communications.

Please refer to the DIABLO16 Internal 4DGL Functions
document for more information on the 12C functions,
available from the 4Discovery Product Page, on the 4D
Sysems websitewww.4dsystems.com.au

The 4Discovery has an -twoard Piezo buzzer, which
enables feedback to the user for a range of situations,
such as when the screen is touched, or if an event
occurs that needs an audio alert.

The Piezo buzzer uses the AUDIO pin on the Diablo16
processor, and can be controlled using gral_Freq()
function. The optimal frequency to use for this buzzer
is 2731Hz.

Please refer to the DIABLO16 Internal 4DGL Furgtio
document for more information on this function,
available from the 4Discovery Product Page, on the 4D
Systems websitevww.4dsystems.com.au

The 4Discovery has a range of witycan be mounted.
Primarily designed to be mounted into a standard light
switch frame (a.k.a. Flush Box, Mounting Box), it can
also be panel or enclosure mounted, or directly
mounted on virtually any supportive wall surface. This
includes plaster boardyvood, and even concrete.

One nice feature about the 4Discovery is only a single
central hole is required to be drilled into the surface to
enable the CAT5 cable to pass through and the RJ45
socket on the back of the 4Disocvery to protrude into.
Mounting can then be as little as 2 screws, depending
on the mounting surface.

The central hole needs to be larger than 25mm (about
MED AY 2NRSNJ G2 3A@S (KS
and to not bind in the hole.

There are 4 corner mounting slots, designed fo
countersunk self tapping wood screws or similar. 8G
Countersunk Head chipboard screws work well.

There are 2 central mounting slots, designed for the
Flush/Mounting box which are commonly used for
Plaster Board installations. Typically the screws that
come with the Flush/Mounting box are used, and are
Pan Head type.

w Wi

Any of these 6 mounting holes however can be used
to mount the 4Discovery. Select the most appropriate
ones for your target installation, and ensure the
4Discovery is securely attached to trsmirface in
question.

Please refer to the mechanical drawing towards the
end of this document, for more information regarding
the mounting holes and positions.

4Discovery35
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Wall Mounted Intelligent Display Module

The front over of the 4Discovery is removable in order
to access the mauting holes beneath it. Simply clip on
or unclip the cover as required.

On the front cover is a recessed area at the top left.
This is countersunk slightly into the surface, and is
designed so a company logo sticker can be placed in
this location, to astomise the 4Discovery to suit the
application it is being used in. Bubble Stickers work
well and give a nice 3D look.

NOTE:By default, starting with Revision 4.0, the
plastics will be shipped without any branding in this
area,and without arecess. Revious revisions featured
4Discovery branding ia recess which could then be
covered.

The display module itself can be removed from the
mounting base, which enables full access to all of the
mounting holes, specificallyé 2 central slots,
designed for a Flush/Mounting box.

The display module can be carefully unclipped by
gently raising the two upper (or lower) clips, which
will release the display module from the mounting
base.

Please ensure only gentle force is apglie this clips
so they are not damaged.
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7. DisplayPrecautions

Avoid having to display the same image/object on
the screen for lengthy periods of time. This will
cause a bursn which is a common problem with
all types of display technolags. Blank the screen
after a while or dim it very low by adjusting the
contrast. Better still; implement a screen saver
feature.

Moisture and water can damage the display.
Moisture on the surface of a powered display may
cause the electrodes to corrod&Vipe off any
moisture gently or let the display dry before
usage.

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

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

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

Always use the mounting hed on the 4Discovery
when mounting the 4Discovery to a wall,
enclosure or panel.

Do not apply undue tightness to the screws when
fixing the 4Discovery to the chosen

wall/enclosure, the 4Discovery case is made of
plastic and may be damaged if screws are
fastened too tightly.

8.Hardware Tools

The following hardware tools are required for full
control of the4Discoverynodule.

The 4D 485 Programmer is an essential hardware tools
to program, customise and test the 4Discovery
module.

It is possible to change the application the 4Discovery
is running, using a microSD card. This however is only
possible once the 4Discovery has been programmed
such that the application is able to update itself. This
is not possible out of the boxand requires an
appropriate program to be written to achieve this.

The 4D 485 Programmer is used to program a new
Firmware/PmmC, Display Driver and for transferring
compiled Workshop4 Applications. It can even serve
as an interface for communicating sardata to the
PC. The 4D Programmer also supplies power to the
4Discovery so it can be programmed on the bench or
in the field, as it must be disconnected from the RS485
network in order to be programmed with the 4D 485
Programmer and therefore needs awer source.

To connect the 4D 485 Programmer to the 4Discovery,
requires a standard CAT5 Ethernet cable, straight
through (NOT cross over). You can use CAT4, CATS5,
CAT5e, CATE6 etc type cables, but all that is required is
8 wires/conductors and these arstraight through,

not crossed, to allow correct connection between the
two RJ45 plugs/connectors on the 4Discovery and the
4D 485 Programmer. The speed rating of Ethernet
cables is not relevant for the purpose of the
4Discovery since it uses RS485 whickrafes at a
much slower speed to Ethernet.

The maximum length of cable between the 4Discovery
and the 4D 485 Programmer, should be kept below
10m. This is due to TTL signals on the RJ45 connector
which need to be controlled by the 4D 485
Programmer. Anytimg longer may be feasible
depending on the type of cable used, however
typically longer cables will cause voltage drops and
capacitive loading which could cause programming to
fail.

NOTE:The 4Discovery cannot be programmed when
connected to the RS485 tveork. It needs to be 1:1
with the 4D 485 Programmer.
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9. Software Overview Language

ThedDiscoverytilises theDIABLO16 processor, which
belongs to a family of processors powered by a highly
optimised soft core virtual engine, EVE (Extensible
Virtual Engie).

EVE is a proprietary, high performance virtual
machine with an extensive byde instruction set
optimised to execute compiled 4DGL programs. 4DGL
(4D Graphics Language) was specifically developed
from ground up for the EVE engine core. It is a high
level language which is easy to learn and simple to
understand yet powerful enough to tackle many
embedded graphics applications.

4DGL is a graphics oriented language allowing rapid
application development, and the syntax structure
was designed using etents of popular languages
such as C, Basic, Pascal and others.

Programmers familiar with these languages will feel
right at home with 4DGL. It includes many familiar

10. 4D SystemsWorkshop 4 IDE

Workshop 4 is a comprehensive software IDE that
provides an integrated software development

platform for all of the 4D family of processors and
modules. The IDE combines the Editor, Compile

Linker and DownLoader to develop complete 4DGL

application code. All user application code is
developed within the Workshop 4 IDE.

The Workshop 4 IDE supports multiple development

instructions such as IF..ELSE..ENDIF, WHILE..WEND, anvironments for the user, to cater for different user

REPEAT..UNTIL, GOSUB..ENDSUB, GBI as

well as some specialised instructions SERIN, SEROUT,

GFX_LINE, GFX_CIRCLE and many more.

For detailed information pertaining to the 4DGL
language, please refer to the following documents:

& n 5-BrpgrammersReferencea | y dzl £ ®LIR T €
G5L! .-fDGMternal-Cdzy OG A2y A DLIRT €

To assist with the development of 4DGL applications,
the Workshop 4 IDE combines a fightured 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 appliations.

4DGL is available to be written in two of the four
environments offered by the Workshop 4 IDE,
Designer and ViSi. The other environments use
alternative methods to program or communicate with
the 4Discovery. Please refer to the Workshop 4 IDE
sedion for more information.

requirements and skill level.

1 The Designerenvironment enables the user to

write 4DGL code in its natural form to program

the 4D display module

A visual programming experience, suitably called

ViSj enables dragind-drop type placement of

objects to assist with 40Gcode generation and

allows the user to visualise how the display will
look while being developed.

T An advanced environment called/iSiGenie
R2SayQi NBIljdZANB | ye
done automatically for you. Simply lay the display
out with the objects you want, set the events to
drive them and the code is written for you
automatically. ViSGenie provides the latest rapid
development experience from 4D Systems.

1 A Serial environment is also provided to
transform the display module into a slagerial
module, allowing the user to control the display
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 a comprehensive manual on the Workshop 4 IDE
Software along with other documents, refer to the
documentation from the 4D Systems website, on the
Workshop 4 product page.
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