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1 Introduction

The X-Boardwasdesignedasa daughterboartb receve serialcommunicatioranddisplaythis dataon
anLCD, VFD or PLED. The X-Boardwill supportanalphanumeri¢. CD, VFD or PLED displayup to 80
charactersWhenyou receve the X-Boardit will containthefollowing parts:

1- X-Board
2 - 1x8 stripheaders
1 - PlasticBumper

1.1 What to Expect From the X-Board

The X-Board comesequippedwith thefollowing features:

Built in font with provisionfor up to 8 userde ned charactergor applicabledisplays
Con guredfor 8bit, no parity and1 stopbit communicatio(8N1)

Utilizes a4-bit businterface

Jumperselectabl®600bpsor alighting fast19.2Kbps serialcommunicatiorspeed
Jumperselectableommunicatiorover RS-232or TTL

Fully bufferedsothatno delaysin transmissiorshouldbe necessary

Ability to adda customizedsplash startupscreen

32levelsof softwarecontrolledbrightnesgor anPLED display

4 levelsof softwarecontrolledbrightnesdor anVFD display

32levelsof softwarecontrolledcontrasfor anLCD display
Threegeneraburposeoutputsfor a variety of applications

Horizontalor verticalbargraphs

Mediumdigit capability

Largedigit capabilityon applicabledisplays( a displaythatconsistf 4 rows)

1.2 Compatib le Displays

TheX-Boardis compatiblewith any of Matrix Orbital's MOP-A Seriedisplaysexcludingthefollowing;
MOP-AX404X-XXX-XXXX-XXX. Includedin thislist is most4 bit interfacedisplays.For a completelist
of the MOP Seriespleaseseeour websiteat www.matrixorbital.com

1.3 What Not to Expect From the X-Board

The X-Boarddoesnotincludebitmapgraphicscapability exceptthatpermittedby de ning specialchar
acters.In additionit cant generatenggative voltage.Negative voltageis requiredfor extendedtemperature
displays.
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1.4 Installation with atypical LCD, VFD and PLED

Pleaseeferto the gures below for installationprocedure®n how an X-Boardwill connecto atypical
LCD, VFD, andPLED.

1. Oncethetype of displayhasbeenselectedsolderthe strip headempins accordingly For example:if
thedisplayis anLCD 2x16,you would solderthe 2 x 8 pin strip headersn the single 16 pin row of
thedisplay PleaseseeFigurelforfurtherdescription.

2. Beforesolderingthe displayto the X-Board, placethe plasticbumperin a corvenientmountinglo-
cation. It shouldbe mountedin sucha way to avoid contactof pins betweenthe X-Board andthe
display PleaseseeFigure2or Figure3for furtherdescription.

NOTE Pleaséeawarethattheseconnectiongretypicalandin someinstanceyou may
have moreor lessconnectiorpinson the display dependingn thetype of displayyou are
connectingo. It is essentiathatpin 1 is recognizecandconnecteaorrectly The X-Board
utilizes a 4-bit bus interface,thereforepins 7-10 mustbe connectedaccordinglyfrom the
databusto thedisplay Pins15and16 areusedfor the backlightin anLCD application.
Pins15and16 arenotapplicablefor VFD andPLED applications.

PIN #16

O [06666060606660656600] O PIN | SYMBOL DESCRIPTION
1 Vss Pawver SupplyOVv
5l PIN# PIN #1 2 Vvdd Pawer Supply+5V
3 Vo Pawer Supplyfor Display
0[_; 4 RS RegisterSelect
£ ‘_§ — 5 R/W Read/Write
=S L 6 E Enable
PIN#16 {0 o +EE- 7-14 | DBO-DB7 DataBus
O ALLRA  FAPA O 15 A Anodefor Backlight
16 K Cathoddor Backlight

Figurel: Pin Connections
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*Peel and stick plastic bumper as shown. Place
X-Board over 1x16 connector, slide down and solder
accordingly. X-Board component side-up.*

*Display module is
face down.*

Figure2: 1x16 Connector

*Peel and stick plastic bumper as shown. Place
X-Board over 2x8 connector, slide down and solder
accordingly. X-Board component side-up.™*

*Display module is
face down.*

Figure3: 2x8 Connector
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tic bumpersfor mountingpurposes.lt is essentiathat you mountthe
X-Board properlyto avoid contactwith the display Improperinstalla-

: WARNING WhenanX-Boardis purchasedgouwill recevetwo plas-
tion may causea shortcircuit andvoid your warranty

1.5 Conguring Your X-Board

1. The X-Board modulescomewith a pre-programmedoduletype. This meanghatthetypeandsize
of thedisplayis pre-programmetb ???.This mayvery well be notthedisplaytype andsizeyou will

be usingthe X-Board with, thereforethereis a needto con gure (program)the X-Boardto the type
andsizeof your display

2. Familiarizeyourselfwith the 2x5 headerconnectoralsoknown asthe GPOheadetabeledin Figure
1. Youwill need3 jumpersthatwill shortacombinatiorof the pinsasdescribedater Theconnector

hasbeenlabeledwith “1,2,3,+,-". Youwill only beshortingacombinatiorof the pinslabeled*1,2,3”
to the otherrow of theheader

Configuration Jumpers

044871 o
D ARARAAL

GPO tgader Power/Data

Figure4: Connectiongor Testing

1. Connecthedisplaythatyouintendto usewith the X-Board. Be mindful of pin 1 for thedisplay

2. Beforeturning the power on, jumperconnectionsl, 2 and3. This putsthe unit to “re-con guring’
mode. If atary point you wantto changethe displayon your X-Board, this is oneof the 2 waysto
re-con gurethe X-Board: with power off, placethe 3 jumpers thenturn theunit on.

Matrix Orbital X-BoardS-Series 4



3. After power up, “Restart” and “Set Type” is displayedon the screen. Your screenmight not be
displayingthe bestpossiblecontrast/brightnesbkut this is dueto the factthatthe X-Board doesnot
know yetwhattype of displayit is actuallyconnectedo.

4. Turnthe power off. Placethe jumpersnecessaryo con gure thetype of the display Pleaseeferto
Tableb.

O \ooooooooooooooom\@

oo Jumper Connection #1

o © Jumper Connection #2 :

e Oo @y coor |t
oo - =

°col Ex VFD (Samsungype) 2

00 %‘ = B8 B E VFD (Noritake Type) 3

o e © T PLED 12

4
L e ool =

[PAAR APAR O

O

Figure5: Con guring Display Type

5. Turn the power backon. If the correctpin(s) hasbeenjumpered,the display type shouldnow be
displayedonthescreen:Set Size” shouldalsobedisplayedon the screemow.

6. Turnthe power off. Placethejumpersnecessaryo con gure the sizeof thedisplay Pleaseeferto
Table??.
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Q \ooooooooooooooom\@

Display Size(row x col) | JumperPIN#

8 2 Jumper Connection #2 1x16 0
o6 2x8 1
o o ./M/Tc 2x16 2
o o E = 2x20 1,2
O O CEQ g L BB 8 8 2x24 3
o0 2x40 13
o o ofofo|o|o + o] -

&= 4x16 2,3

Lk Kaole il

FARRA. PRAR O

O

Figure6: Con guring Display Size

7. Turnthepowerbackon. If thecorrectpin(s)hasbeenjumperedthedisplaytypeandsizeshouldnow
bedisplayedon the screen.Turn the power off, take all thejumpersoff andthenturn the power back

on. Theunitis readyto talk to thetype andsizeof the displayyou have con guredit with.
8. At ary pointtherehasbeena con gurationsetthatis notwithin thetablesgiven,theunit will display

“Invalid” andthestepis to be startedfrom whereit left off. For example,if youwerecon guring the
type,thenit will go backto con guring thetype.If you getlostto whereyou areatin thesestepsiry
jumperingALL thepins1,2,3andstartall over.

1.6 Setup for Testing With a PC

the X-Board. This will void your manuficturesvarrantyandmay cause

@ WARNING DO NOT apply power directly to the 4 pin connectorof
seriousdamage.

NOTE To testthe modulewith a PC, the appropriatecablewill needto be orderedor
createdaccordingly

Before settingup the application,the usermay want to try out the display Whenconnectedo a PC, the
following will berequired:

A 4-pin power connectoiof thetypeusedto connect3.5" oppy drive. PleaseseeFigure8

A PCwith aspareRS-232port (COM1 or COM2).

A straightthroughserialcable(DB9F to DB9M). This partis availabledirectly from Matrix Orbital
or from oneof our distributors.

Matrix Orbital X-BoardS-Series 6



A customcableis requiredfor connectionfrom the PC to the X-Board. This customcablecanbe
ordereddirectly from Matrix Orbital or from oneof our distributors. Thedisplayconnectionis afour
pin headerThis headerconsistof power, Rx, Tx andgroundasshownnin Figure?.

*DBY Connector™

YY)
© \0eee ©

*Display Connector*

5V
Rx
Tx
GND

*Unmodified Floppy Power
Connector*

GND
5V

Aanan

Figure7: Connectiongor Testing

Matrix Orbital X-BoardS-Series 7



Figure8: CommunicatiorandPower Cable

Pleaseaeferto Figure8for communicatingvith the X-Boardvia a PC:

1. Connecthefemaleendof your straightthroughserialcableto a sparecomportonyour PC.

. Connecthe maleendof your straightthroughserialcableto the DB9 connectomof the customcable.
3. Using a spareunmodi ed oppy power cable (female),connectto the “Unmodi ed Floppy Power
Connectormale)” of the customcable.Sincethis is alocking connectoyit will only t oneway.

4. The nal stepisto connecthe“Display Connector’of the customcableto the headewonthe X-Board

labeled‘Power/Data”

N

WARNING The Manufacturers Warrantybecomesyoid if the unit is
subjectedo over-voltageor reversedpolarity.

1.7 Trying Out the X-Board Using a PC

The unit shouldbe connectedo power asin Sectionl1.6. The PCanddisplayshouldbe on. To exper
imentwith typing text, run a PC terminal program,suchas Hyperterm. Make sureit's con gured to use
the correctcomport. Setthe baudrateto 19,200asdescribedn Section2.3. If characteraretypedon the
keyboard,they shouldnow appearon the displayscreen.Text will wrap aroundto the next line whenthe
endof aline hasbeenreached.

To exercisesomeof the otherfeaturesof the display a program(in ary corvenientlanguagesuchas
Basicor C) will needto bewrittenin orderto issuethe requiredcommandstrings.Most terminalprograms
areunableto issuethe OXFE characteneedechsa commandore x. Includedwith your purchasewill bean
e-CDandon this e-CD we have testprogramghat may be usedat your corvenience.Thesetestprograms
have theability to testsuchthingsasthe backlight,contrastGPO's andetc.
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1.8 Trying Out the X-Board Using a Basic Stamp

When connectingthe moduleto the Basic Stampdevelopmentboard,you will needto purchasethe
appropriatecableor modify a cableaccordingly Connectiormustbe madevia pins#2, #3 and#5 of the
serialcable.

1. Connecfpin#2to PO
2. Connecpin#3to P1
3. Connecfpin #5to Vss,whichis ground

To connectthe modulewith a developmentboard,pleaseseeFigure9. For codeexampleswith the Basic
Stamp pleaseseeSectionl.9.

X-Board
9 Vi @
_ Battery |
T
- ]
. wr I
e Vs T
A & [REmes X ro MRt e [0D000  OOOO0
v lass” pp PMe: CioMl|O0DDO  0OOO0O
g . pz p: i@ |OOOOOf |ooooo
x L it ¥ ooooo ooooo n
8 yALAX R | ooooo| |[oogoo HEEEE ‘
; ; ooooo| |([ooooo
e 3 ooooo|  ([ooood a
ooooo| |ooooo = p©
oooog| |ooooo I

oooon ooooo
oooog ooooo
ooooo ooooo
oooog ooooo
aooooo 0
aooo oooao
oooo [m]
oooo ju]

Board of Educafion) -

W_ & 20002003 L7

Y

Vdd —— 45V
Pl — Rx
PO —— Tx
Vss = Gnd

Figure9: Interfacingto a BasicStampDevelopmentBoard

1.9 Issuing Commands From a Basic Stamp

Before issuingcommandsrom a Basic Stamp,the module and the Basic Stampmustbe set up to
communicatén TTL at 9600baud.PleaseseeSection2.3andSection2.2.2for setupcon gurations.
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Sendingext to thedisplay:

{$STAMP BS2}
SEROUT 1, 84, ["HELLO WORLD']

Thiswill displayHELLO WORLD onyourdisplay

SEROUT : is thecommando sendserialinformationout

1: is SerialPort#1

84 : is thespeedat which theinformationis sentat, in this case9600bps.

Sendinga commando thedisplay:

{$STAMP BS2}
SEROUT 1,84,[254] 'CommandPre X
SEROUT 1,84,[88] 'Clear screercommand

In this example the commandclearscreeris sentto the display Every commandequiresa"Command
Pre x". With Matrix Orbital displaysthat's Hex: FE, Decimal:254. Properlysent,any formatcanbeused.
Decimalformatwasusedin this example.

Settingthe Backlightto go off in 2 minutes:

{$STAMP BS2}
SEROUT 1,84,[254] 'CommandPre X
SEROUT 1,84,[66] 'Backlight ON command
SEROUT 1,84,[2] 'Settingthenumberof minutesto beon

To permanentlyturn the backlighton, 0 would be sentasthe third byte. Whenthe displayrecevesthe
commandjt will know how mary morebytesof informationit shouldget. In this “backlighton' case the
displayknowsto expectonemorebyte of information.

Creatinga mediumdigit:

{$STAMP BS2}
Digit VAR Byte  'CreatethevariablesRepsVAR NIB
Digit=0 'Makesurethevariablesare0 Reps=0
SEROUT 1,84,[254] 'CommandPre X
SEROUT 1,84,[88] 'Clearscreercommand
SEROUT 1,84,[254] 'CommandPre x
SEROUT 1,84,[109] ‘Initilize MediumDigits command
FORReps=1TO 10 'A looptorepeatt self10times
SEROUT 1,84,[254] 'CommandPre X
SEROUT 1,84,[111] 'Display mediumdigit command
SEROUT 1,84,[1] 'Display mediumdigit in row 1

Matrix Orbital X-BoardS-Series 10



SEROUT 1,84,[1] 'Display mediumdigitin columnl
SEROUT 1, 84,[Digit]  'Display the mediumdigit
Digit =Digit +1  ‘Incrimentby 1

PAUSE 1000 '1 secondpauseo seethetext

NEXT

STOP

These8 customcharactergareuserde ned andcanbe usedhoweverthe userseest.

NOTE If Medium Digits areused,Bar Grapsor userde ned CustomCharactergannot
beusedatthesametime. It hasto beoneor the other

1.10 Technical Suppor t

For technicalsupportregardingthis module,pleaseseethefollowing links provided:

http://www.matrixorbital.ca

http://www lcdforums.com/forms/

2 Connections

2.1 Connector Pinout

Referto Figure10for this section.

Matrix Orbital X-BoardS-Series
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.

GPO teader

Configuration Jumpers

Power/Data

Figure10: ElectricalConnections

Thedisplayhasfour connector@asshavn in Table3.

Table3: Connector& Functions

Connector Function
10 pin dualheader Generapurposeoutputs(3)
4 pin Pawer (5.0Vdc), Data(Rx, Tx) andGround
3 pin header 96000r 19200baudselection
3 pin header RS232or TTL communicatiorselection
Table5: Mating Connectors
Connector Part # Mate Part #
10PinDualHeader| MOLEX 42375 | Many, ex. MOLEX 70058
3 PinHeader MOLEX 42375 | Many, ex. MOLEX 70058
4 PinWhiteHeader| AMP 171825-4 AMP 170205-1

Matrix Orbital

X-BoardS-Series
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2.1.1 Power Connections

Pawer is appliedvia pinl andgroundvia pin 4 asshavn in Figure11. Pover requiremenis +5 VDC
0.25V. As analternatepower connectionpower may alsobe suppliedvia the* ngers” locatedbelow the
4 pin powerconnectorThe" ngers” areprovidedasanadditionalfeatureallowing directsolderconnection
with throughhole capability

WARNINGS

Do notapplyary powverwith reversedpolarization.

Do notapplyary voltageotherthanthe speci edvoltage.

Do not useary cablesotherthanthe cablessuppliedby Matrix
Orbital, unlessawareof the modi cationsrequired.
Whensolderingto the ngers be awareof the heatbeingapplied.
Whensolderingto the ngers, checkfor bridgingandshortsbefor
externalpoweris applied.

Whensolderingto the ngers, checkfor connectvity.

Pinl | +5.0Vvdc
Pin2 Rx
Pin3 TX
Pin4 | Ground

234

Figurell: Paver Connector

2.2 Communication Connection

Thedisplaycommunicatest 96000r 19200baudon RS-232or TTL levels. Datafrom the modulecan
only berecevedin TTL mode.The communicatiorprotocolis setup asfollows: 8 databits, no parity and
1 stopbit (8N1).

2.2.1 RS-232 Communications

Using the customcable available for this module,the PC's Rx, Tx and groundconnectionswill be
connectedo the4 pin headetocatedon the module.To make a customcablefor RS-232communications,
referto Table6 andFigurel1.

Matrix Orbital X-BoardS-Series 13



NOTES

This device complieswith the EIA232 standardin thatit usessignallevels from
+/- 3V to +/- 12V. It will not operatecorrectlyat TTL (0 to +5V) levels without
modi cation whenuseddirectly with aPC.A null modemcablewill notwork.
With RS-232communicationsthedisplaycanonly receive data,nottransmit.

Thecommunicatiormprotocolis setup as8N1.

Table6: DB9 Pinout

Figure12: Paver/CommunicatiotConnector

PleaseseeFigure13for default RS-232communicatiojumpersettings.

Figure13: RS-232Level Selected

Pin Number Dir ection Description LCD | Host
2 Datafrom LCD | Dataout(LCD) | Tx Rx
3 Datato LCD Datain (LCD) Rx TX
5 - Ground gnd | gnd
Pinl | +5.0VDC
Pin2 Rx
Pin3 TX
Pin4 | Ground
1234

Matrix Orbital

X-BoardS-Series
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2.2.2 TTL Comm unications

A PCis notto be usedwhen TTL communications established/ia a direct com port. Note thatthis
device usessignallevelsfrom OV to + 5V onthe TTL setting. Onemaodi cation is requiredfor TTL. The
communicatiojumperhasto be setto the TTL position.PleaseseeFigure14for TTL con guration.

Figure14: TTL Selected

For TTL communicatiorvia the4 pin connectoypleaseseeFigure1l.

Pinl | +5.0VvDC
Pin2 Rx
Pin3 Tx
Pin4 Ground

1234

Figurel5: Paver/CommunicatiotConnector

NOTE Datacanberecevedfrom thedisplayat TTL levels,suchasthe moduletypeand
rmw areversion.

2.3 Set Baud Rates

With this moduleyou canonly selectbetweentwo baudrates. The baudratesavailable are 9600 or
19200baudin 8N1 format. PleaseseeFigure16 on how to con gure for eachbaudrate.

NOTE Thebaudselectionis only effective at power up. Jumperanay be changedrom
9600to 192000r vice versa but the only effective changes the setupat power up.

Matrix Orbital X-BoardS-Series 15



() 9600Baud (b) 19200Baud

Figure16: BaudRateJumper

2.4 General Purpose Outputs

Thedisplayhasthreegeneralpurposeoutputs. Theseare providedto controlrelaysor otherelectronic
devices. This allows control of external devicesusingthe PC or hostcontrollerand software commands.
PleaseseeFigure18for GPOpinout.

Figure17: GeneralPurposePinout

Eachoutputis wired asshovn in Figurel18. The+ terminalis connectedlirectly to themodulepositive
supply the - terminalis connectedhrougha 240 ohm currentlimiting resistorandthe electronicswitchto

Matrix Orbital X-BoardS-Series 16



ground.

Figure18: GeneralPurposeOutputs

Maximum allowablecurrentis 20 mA, which is enforcedby the currentlimiting resistor If the device
beingswitchedhasaresistancef 240ohmsor morethecorrespondingesistormaybe shorted.To shortthe
correspondingesistor soldera small jumperwire (wirewrap wire is good)accrosghe resistor(s)or take
theresistor(sput andshorttheresistorpads.

NOTE TheGPOsdo nothaveany over currentor over/ undervoltageprotectionsocare
mustbe taken whenusingthem. For instancef the externaldevice is arelay, it mustbe
fully clamped(usinga diode and capacitor)to absorbary generatedackelectro-motve
force (EMF). Pleaseeferto Figure19 onclampingarelay.35

Figure19: Clampinga Relay

Matrix Orbital X-BoardS-Series 17



3 Issuing Commands

Commandsareissuedto the displayby the controller In atestsetup,commandsanbe issuedto the
displayby meansf aBasicprogramusingthechr$() function. In thetablesbelaw, we've shovn commands
in hex, ASCII anddecimalform. All commanddegin with the pre x characte©OxFE (254decimal).These
commandsreissuedon theserialcommunicationsink (RS-232or TTL) atthe currentlyde ned baudrate.

For example(usingBASIC in atestsetup) theusercouldissuethecommandtlearscreeronthedisplay
by includingtheline:

Or, with C theusercould (usingZcommeseriallibrary)

Matrix Orbital X-BoardS-Series 18



3.1 Example Command

Syntax

Parameters
Description

Remembered
Examples

Hexadecimal OXxFEOx6F[row] [column][digit]
Decimal 254111 [row] [column][digit]
ASCII 254%0” [row] [column][digit]

/home/samba/engineering/Autoda@wings/XBoardevl.0.eps

Draws a medium|digit] in the speci ed [row] and[column]. Medium
digits occupy two rows anda singlecolumn. When[row] is speci edas
1", themediumdigit will be displayedacrossthe rst andsecondows
of the display When[row] is speci ed as"2', only the top part of the
mediumdigit will be visible on the secondline of the display When
[row] is speci edas’0', only thebottompartof the mediumdigit will be
shavn onthe rst line of thedisplay

Beforeplacingamediumdigit, it is advisedhatyou shouldinitialize the
customcharactersvith the"Initialize Medium Digits" command.

No

Placinga mediumdigit onthe screen:

Syntax This is a quick summaryof the format of a commandincluding the placementbof parametersn
hexadecimaldecimalandif appropriateASCII representations.

Parameters Eachparametewill beoutlinedalongwith thelength,descriptionandthevalid values.

Description Thedescriptionwill outlinetheusageof thecommandn detail.

Remembered Theremembecommandanbeaconvenientmethodto setup thestartup stateof thedisplay
While theremembefunctionis active,changesnadeby certaincommandsrewrittento non-\olatile
memory Rememberedouldbe oneof threevalues:

Yes- ary changesnadewith this commandwill beremembereaslong astheremembefunctionis

active.

No - thestateof theremembefunctiondoesnot affectany changesnadewith thiscommandandthey
arenot committedto non-\olatile memory

Always- the stateof theremembefunctiondoesnotaffectany changesnadewith thiscommandand
they arealwayscommittedto non-wlatile memory
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tive. With it active, it is very easyto reachthe maximumwrite limit of

& WARNING It is notrecommendetb leave theremembefunctionac-
thenon-wlatile memorywhichwill causeheunit to malfunction.

Examples If the examplessectionis presentijt will demonstrat¢he basicusageof thecommand.

4 Text Commands

4.1 Introduction

Whenthe displayrecevesa characterit displaysthatcharactemat the positioncurrentlyde ned. The
next charactersentto the modulethenadwancesto the following positionon the display Charactersare
drawn usingthe built in font of the displayit is attachedo, and only charactergle ned in the font are
actuallydisplayed. Characterghat are not de ned by the built in font print asa space(i.e., the cursoris
adwancedfor the next character).The positionwheretext is to beinsertedis a charactetocationstoredin
the display's volatile memoryand maintainednternally by the display's rmw are. The commandsn this
sectionperformvariousfunctionsthatinvolve how text is presente@n thedisplay

To displaystraighttext, sendequivalentASCII, hex or decimalvalueof the appropriatecharacter Text
is displayedon the X-Board usingthe built in 5x8 dot matrix font of the displaythatit is connectedo. In
addition,thereareupto 8 userde ned characters.

4.2 The Built In Character Font

Whenyou purchase display it will includea built in charactesetthatincludesa full rangeof ASCII
charactersplusa variety of extendedcharactersDependingon the type of displayyou purchasethe char
actersetwill beidenti ed accordingly Pleaseseethefollowing for charactesetexamples.
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Figure20: Exampleof a English/JapanesgharacteSet
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Figure21: Exampleof a Cyrillic CharacteSet
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Figure22: Exampleof a EuropearCharacteSet

4.3 Command List

4.4 Introduction

The X-Board hasa prede nedcommandlist thatis availableto the user Dependingon the type of
displaythatis used,certaincommandsare only compatiblewith certaindisplays. Pleaseseethe legend
below for compatibility:
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Compatibility LCD VFD PLED ALL

4.4.1 Auto Line Wrap On

Syntax Hexadecimal OxFEOx43
Decimal 25467
ASCII 254“C”
Description Enablesautomatidine wrapping.Notethatthis is not “word wrapping”

andwrapsmayoccurin the middle of aword.

Remembered Yes

Compatibility A

4.4.2 Auto Line Wrap Off

Syntax Hexadecimal OxFEOx44
Decimal 25468
ASCII 254"D”
Description Disablesautomaticline wrapping. Characterdeyondthe endof a line
will belost.
Remembered Yes

Compatibility A

4.4.3 Set Cursor Position

Syntax Hexadecimal OxFEOx47[column][row]
Decimal 25471 [column][row]
ASCII 254"G" [column][row]

Matrix Orbital X-BoardS-Series 24



Parameters Parameter Size Description

column 1 The columnnumber(1 - 16)
row 1 Therow number(1 - 2)
Description This commandsetsthe cursorposition(text insertionpoint) to the [col-

umn] and[row] speci ed. Columnshave valuesfrom 1 to 16 androws
havevaluesfrom 1 to 2.

Remembered No

Compatibility A

444 Send Cursor Home

Syntax Hexadecimal OxFEOx48
Decimal 25472
ASCII 254“H”
Description This commandmovesthe cursorposition(text insertionpoint) to thetop

left of thedisplayarea.

Remembered No

Compatibility A

4.45 Turn On Underline Cursor

Syntax Hexadecimal OxFEOx4A
Decimal 25474
ASCII 254"J"
Description Turnsontheunderlinecursor Thecursorshavsthecurrenttext insertion

point. Both blinking block andunderlinecursoramaybeturnedon or off
independentlyThe cursoris off by default.

Remembered Yes

Compatibility A *Exceptfor a4x20VFD asthis displaydoesnot have this capability*
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4.4.6 Turn Off Underline Cursor

Syntax Hexadecimal OxFEOx4B

Decimal 25475

ASCII 254“K”
Description Turnsoff theunderlinecursor Thecursoris off by default.
Remembered Yes

Compatibility A *Exceptfor a4x20VFD asthis displaydoesnot have this capability*

4.4.7 Cursor Left

Syntax Hexadecimal OxFEOx4C
Decimal 25476
ASCII 254“L"
Description Movesthecursoronepositionto theleft but doesnoteraseany character

that may be in that position. Note that this commandmovesthe text
insertionpointevenif the cursoris turnedoff.

NOTE A “destructive backspacewhich eraseghe charactetto the left of the original
position,may be doneby issuingthefollowing sequencecursorleft, spacecursorleft.

Remembered No

Compatibility A

4.4.8 Cursor Right
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Syntax Hexadecimal OxFEOx4D

Decimal 25477
ASCII 254“M”
Description Movesthe cursoronepositionto theright but doesnot eraseary charac-

terthatmay bein thatposition. Note thatthis commandmovesthe text
insertionpointevenif the cursoris turnedoff.

Remembered No

Compatibility A

4.49 Auto Scroll On

Syntax Hexadecimal OxFEOx51
Decimal 25481
ASCII 254“Q”
Description Whenautoscrollingis on, it causeshedisplayto shifttheentiredisplay's

contentaipto make roomfor anew line of text whenthetext reacheshe
scroll position(the bottomright characteposition).

Remembered Yes

Compatibility A

4.4.10 Auto Scroll Off

Syntax Hexadecimal OxFEO0x52
Decimal 25482
ASCII 254“R”
Description Whenautoscrollingis disabledtext will wrapto thetop left cornerof

the display area. Existing text in the display areais not erasedefore
new text is placed. A seriesof spacedollowed by a “Cursor Home”
commandmnaybeusedto erasethetopline of text.

Remembered Yes
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Compatibility

A

4.4.11 Turn On Blinking Bloc k Cursor

Syntax

Description

Remembered

Compatibility

Hexadecimal OxFEO0x53
Decimal 25483
ASCII 2543”

Turnsontheblinking block cursor The cursorshavs the currenttext in-
sertionpoint. Both blinking block andunderlinecursorsmay be turned
on or off independently The cursoris off by default. For PLED dis-
plays,theblinking block cursoris only available when a characteris
present.If a characteiis not presentthe blinking block cursormay be
turned"on", howevernotvisible.

Yes

A

4.4.12 Turn Off Blinking Bloc k Cursor

Syntax

Description

Remembered

Compatibility

Hexadecimal OxFEOx54
Decimal 25484
ASCII 254T”

Turnsoff theblinking block cursor Doesnot affecttheunderlinecursor

Thecursoris off by default. For PLED displays,thélinking block cursor
is only availablewhenacharacters presentlf acharacteis notpresent,
theblinking block cursormaybeturned”on”, however notvisible.

Yes

A
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4.4.13 Clear Display

Syntax Hexadecimal OxFEOx58
Decimal 25488
ASCII 254X”
Description Thiscommandtlearsthedisplayandresetghetext insertionpointto the

top left of thescreen.

Remembered No

Compatibility A

5 Bar Graphs and Special Character s
5.1 Introduction

The displayincludesthe ability to drawv bar graphs(either horizontalor vertical) and allows usersto
de ne upto eightspecialcharacters.

Eight charactergASCII valuesOx00to 0x07) are setasidefor usewith bargraphs,userde ned char
acters,andlarge and mediumsizednumbers.Sincethe same8 characterare usedfor eachfunction, the
functionsmaynotbeusedsimultaneouslyThe charactersnaybede ned or rede nedatary time by issuing
commandshawn in this section. Oncede ned, they may be usedeitherby meansof the bar graphcom-

mandspr by simply issuingoneof the ASCII valuesOx00to 0x07,which arenot pre x edby the command
byte,254.

5.2 Command List

5.2.1 Draw Vertical Bar Graph

Syntax Hexadecimal OxFEOx3D [column][height]
Decimal 25461 [column][height]
ASCII 254"=" [column][height]
Parameters Parameter Size Description
column 1 Thecolumnnumber(1 - 16)
height 1 Theheightvalue(0 - 16)
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Description

Remembered

Compatibility

Drawsaverticalbargraphin [column]having a heightof [height] pixels.

Theheightmayrangefrom 0 to 16 pixels. Thenecessargharactersnust
be rst initialized by either of the commanddnitialize Wide Vertical

Bar Graph(254118), Initialize Narrow Vertical Bar Graph(254 115) or

De ne CustomCharacter$254 78). Thesaidcommandwill determine
thewidth of theverticalgraphdravn. Graphsmaybeerasedy draving

abargraphof height= 0 in the samecolumn.

No
A

5.2.2 Load Startup Screen

Syntax

Parameters

Description

Remembered

Compatibility

Hexadecimal OxFEOx40[characters]

Decimal 25464 [characters]

ASCII 254*@" [characters]

Parameter Size Description

characters Rows X Any characterto be de ned by the
Columns user

This commandsetsand memorizesthe startupscreenthat will appear
eachtime thedisplayis poweredon.
By defaultthe screershaws:

Matrix Orbital
X-Board

Thecharactergarede ned by thetypeof displayyou have. For example:
If you have a displaythatis 4 rows by 20 columns,thenthe maximum
amountof characteryou candisplayis 80. 20 characterperrow.
If sendingmorethan 10 characterdo be stored,addin about10msper
characterdelay Prede nedcustomcharactersanalso be usedin the
startupscreen by using0x00 throughOx07 characters A 2 row by 16
columndisplayfor example:
Charactef ........ 16
Cahracted 7 ....... 32

Always

A
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5.2.3 Dene Custom Character

Syntax

Parameters

Hexadecimal OxFEOx4E[address]de niton]

Decimal 25478 [address]de niton]

ASCII 254“N" [address]de niton]

Parameter Size Description

address 1 Theaddresg0x00to 0x07)
de niton 8 Thecharactede nition
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Description Thedisplayallows up to 8 userde ned (custom)charactersThesechar
actersoccupy the rst 8 (0x00to 0x07)placesin thecharacteset.
Built-in and customcharacterccupy a 5x8 pixel matrix for an LCD
andPLED display For aVFD displaythebuilt in andcustomcharacters
occupy a5 x7 pixel matrix asthe lastrow is resenedfor anunderline,
exceptin thecasefor a4x20VFD display It doesnotreserethethelast
row for aanunderline. A characteiis de ned by issuingthe command
25478 (c] followedby 8 bytesto de ne eachpixel row for thecahracter
[c] is the charactemumber(0x00to 0x07). The 8 bytesare mappedas
shavn for anLCD andPLED display:
MSB LSB
* 1|1 2| 3| 4| 5 | DataBytel
6| 7| 8| 9 | 10| DataByte2
11| 12 | 13 | 14 | 15 | DataByte 3
16 | 17 | 18 | 19 | 20 | DataByte4
21| 22| 23| 24 | 25 | DataByte5
26 | 27 | 28 | 29 | 30 | DataByte6
31| 32| 33| 34| 35| DataByte7
36 | 37 | 38| 39 | 40 | DataByte 8
A "1' bit indicatesan on (black) pixel, a 0" bit indicatesan off (clear)
pixel.
Oncede ned, a characteiis displayedsimply by issuinga value (0x00
to 0x07) correspondingdo the charactemumber The charactemwill be
laid out asfollows:

SB[ k| k| k[ k[ ¥| ¥| *
E k| k| k[ k[ ¥| *
[ k| k| k[ k[ K| ¥| *

112 |(3]4]|65

6 | 7| 8] 9|10
11| 12| 13|14 | 15
16| 17|18 | 19| 20
21|22 |23| 24| 25
26 | 27| 28| 29| 30
31(32|33|34| 35
36| 37| 38| 39| 40

Cursor Line

NOTE Customcharactersvill be erasedf ary of the“Initialize” commandsn this sec-
tion areissuedafter de ning the customcharacterse.g. Initialize HorizontalBar Graph,
Initialize MediumDigits.

Remembered No
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Examples De ning aDegreeSymbol:

txUart.sendByte(OxFE){ commandore x

txUart.sendByte('N");// customcharactecommand
txUart.sendByte(0x00Y{ customcharactewvalue0-7 andin this caseit
is customcharacte

txUart.sendByte(12)/ Thefollowing 8 bytescreatethe degreesynbol
txUart.sendByte(18);

txUart.sendByte(18);

txUart.sendByte(12);

txUart.sendByte(0);

txUart.sendByte(0);

txUart.sendByte(0);

txUart.sendByte(0);

To displaythecharactede ned:
txUart.sendByte(0x00)] displaycustomcharacted

Compatibility A

5.2.4 Initializ e Horizontal Bar Graph

Syntax Hexadecimal OxFEOx68
Decimal 254104
ASCII 254“h”
Description Thiscommandie nesthe8 special usercharacterso beblockssuitable

for usein drawing horizontalbar graphs. Any previously existing de -
nitionswill belost. Oncethis commandhasbeenissued ary numberof
horizontalbargraphsmay be drawvn unlessthe charactersarere-de ned
by anothercommand.

Remembered No

Compatibility A

5.2.5 Initializ e Medium Digits
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Syntax

Description

Remembered

Compatibility

Hexadecimal OxFEOx6D
Decimal 254109
ASCII 254*m”

Thiscommandle nesthe 8 special/ usercharacterso belinessuitable
for usein drawving mediumdigits. Any previously existing de nitions
will belost. Oncethiscommanchasbeenissuedany numberof medium
digitsmaybedrawvn unlessghecharacterarere-de nedby anothercom-
mand.

No

A *Bestusedwith displaysthathave 2 rows*

5.2.6 Draw Medium Digits

Syntax

Parameters

Description

Remembered

Hexadecimal OxFEOx6F[row] [column][digit]

Decimal 254111 [row] [column][digit]

ASCII 254%0" [row] [column][digit]

Parameter Size Description

row 1 Therow number(0 - 2)
column 1 Thecolumnnumber(1 - 16)
digit 1 Digit (0-9)

Draws amedium[digit] in thespeci edrow andcolumn.Mediumdigits
occupy two rows anda single column. When[row] is speci edas’1',
themediumdigit will bedisplayedacrosghe rst andsecondows of the
display When[row] is speci edas 2', only thetop partof the medium
digit will be visible on the secondline of the display When [row] is
speci edas’0', only the bottompartof the mediumdigit will beshavn
onthe rst line of thedisplay

Beforeplacingamediumdigit, it is advisedthatyou shouldinitialize the
customcharactersvith the"Initialize Medium Digits" command.

No
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Examples

Compatibility

Placinga mediumdigit onthescreen:
txUart.sendByte(0OxFE){ commandpre x
txUart.sendByte("m"){/ initialize mediumdigits
txUart.sendByte(OxFE){ commandore x
txUart.sendByte("0"){/ placemediumdigit
txUart.sendByte(1)/ placethedigit onthe rst andsecondows
txUart.SendByte(2){ placedigit in the seconccolumn

txUart.sendByte(3)/ placea"3' onthescreen
A *Bestusedwith displaysthathave 2 rows*

5.2.7 Initializ e Large Digits

Syntax

Description

Remembered

Compatibility

Hexadecimal OxFEOX6E
Decimal 254110
ASCII 254“n”

This commandde nesthe 8 special/ usercharactergo be blockssuit-

ablefor usein drawing large digits. Any previously existing de nitions

will belost. Oncethis commanchasbeenissued,ary numberof large
charactersnay be placeduntil the charactersare rede ned by another
command.

No

A *Bestusedwith displaysthathave 4 rows*

5.2.8 Draw Large Digits

Syntax

Parameters

Hexadecimal OxFEO0x23[col] [digit]

Decimal 25435 [col] [digit]

Parameter Size Description

column 1 Thecolumnnumber(1 - 18)
digit 1 Thedigit number(0 - 9)
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Description

Remembered

Compatibility

This commandallows thelargedigits to be dravn on thedisplayscreen.
Numbersof almostfull display heightmay be placedalong side reg-
ular text on four row displays. The column numberhasa maximum
valuewhichis lessthanthedisplaywidth becausehe digits areall three
columnswide. Beforeusingthiscommandheinitialize largedigits com-
mandmustbeissuedo de ne theblocksnecessarto make up thedigits.
If regulartext andlarge digits aremixed on onescreenthe usershould
alwayssetthedisplaycursorpositionbeforeplacingregulartext because
the creationof a large digit will leave the cursorpositionto the bottom
right of thelargedigit andnotatthelastregulartext write position.[col]
can have valuesfrom 0x01 to 0x12 (1 to 18). [digit] hasvaluesfrom
0x00to 0x09(0to 9).

No

A *Bestusedwith displaysthathave 4 rows*

5.2.9 Initializ e Narrow Vertical Bar Graph

Syntax

Description

Remembered

Compatibility

Hexadecimal OxFEOx73
Decimal 254115
ASCII 254%s”

Thiscommandie nesthe8 special usercharacterso beblockssuitable
for usein drawing narrow (2 pixel) vertical bar graphs.Any previously
existing de nitions will be lost. Oncethis commandhasbeenissued,
ary numberof vertical bar graphsmay be drawvn unlessthe characters
arere-de nedby anotherrommand.

No
A

5.2.10 Initializ e Wide Vertical Bar Graph

Syntax

Hexadecimal OxFEOx76
Decimal 254118
ASCII 254"
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Description

Remembered

Compatibility

Thiscommandie nesthe8 special usercharacterso beblockssuitable
for usein drawing wide (5 pixel) vertical bar graphs. Any previously
existing de nitions will be lost. Oncethis commandhasbeenissued,
ary numberof vertical bar graphsmay be drawvn unlessthe characters
arere-de nedby anotherrommand.

No
A

5.2.11 Draw Horizontal Bar Graph

Syntax

Parameters

Description

Remembered

Compatibility

Hexadecimal OxFEOx7C[column][row] [dir] [length]

Decimal 254 124[column][row] [dir] [length]

ASCII 254" [column][row] [dir] [length]
Parameter Size Description

column 1 The columnnumber(1 - 16)
row 1 Therow number(1 - 2)

dir 1 Thedirectionvalue(0 or 1)
length 1 Thelength(0 - 80)

Draws a horizontalbargraphin [row] startingat [column]with alength
of [length] pixels.[row] mayhave avalueof 1 or 2, [column]mayrange
from 1 to 16 andlengthmaybefrom 0 to 80 if thegraphcanextendthe
full width of the screen.Eachcolumnis 5 pixelswide (spacedetween
the columnsdo not count). [dir] speci esthedirection: 0 goesfrom left

toright, 1 or ary othervaluesgo from right to left.

No
A

5.2.12 Remember Custom Character

Syntax Hexadecimal OxFEOxC2[address]de niton]
Decimal 254194 [address]de niton]
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Parameters Parameter Size Description

address 1 Theaddresg0x00to 0x07)
de niton 8 Thecharactede nition
Description This commandwill storea customcharacter Most commonuseof this

commands to de ne characterdor the startupscreen.This command
doesnot affect or alterthe currentcustomcharactershat have beenini-
tialized or de ned. The syntaxis identicalto the commandDe ne Cus-
tom CharacteR5478.

Remembered Always

Compatibility A

6 Display Functions

6.1 Introduction

Thecommanddistedin this chapterarefunctionsof the displaysuchascontrastprightnessandstartup
screens.

6.2 Command List

6.2.1 Backlight On

Syntax Hexadecimal OxFEOx42[minutes]
Decimal 25466 [minutes]
ASCII 254“B” [minutes]
Parameters Parameter Size Description
minutes 1 Backlightvalue(0 to 90)
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Description Thiscommandurnsthebacklighton for [minutes],with [minutesmax-
imumvalueof 90. If [minutes]is setto zero(0), the backlightwill never
turnoff. Whenthiscommands sentwhile the Remembefunctionis on,
it will berememberedE.g. Thiscommands sentwith a valueof 1 for
[minutes]andRemembeis on. Whenthe power is cycled, the module
will remembeto turnoff backlightafter1 minute.In thecasefor aVFD
andPLED displaywherea backlightdoesnot exist, thisis referencedo
thedisplaybeingturnedon.

NOTE Thefactorydefaultfor backlightis on

Remembered Yes

Compatibility A

6.2.2 Backlight Off

Syntax Hexadecimal OxFEO0x46
Decimal 25470
ASCII 254"F”
Description Thiscommandurnsthebacklightoff. Whenthiscommands sentwhile

the Remembefunctionis on, it will be remembered.When power is
cycled,the modulewill remembeto turn off backlight. In the casefor
aVFD andPLED displaywherea backlightdoesnot exist, this is refer
encedo thedisplaybeingturnedoff.

Remembered Yes

Compatibility A

6.2.3 Set Contrast

Syntax Hexadecimal OxFEOx50[contrast]
Decimal 25480 [contrast]
ASCII 254"P" [contrast]
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Parameters

Description

Remembered

Compatibility

Parameter Size Description
contrast 1 Contrastvalue(0 to 255)

Thiscommandsetsthedisplay'scontrasto [contrast] where[contrast]is
avaluebetweerDx00andOxFF (betweerD to 255). Lower valuescause
‘on' elementsn the display areato appeatighter, while highervalues
cause on' elementgo appeadarker. Lighting conditionswill affectthe
actualvalue usedfor optimal viewing. Individual display moduleswill
alsodiffer slightly from eachotherin appearancdn addition,valuesfor
optimalviewing while the displaybacklightis on maydiffer from values
usedwhenbacklightis off.

This commandloesnot save the[contrast]value,andis lost after power
down; but this commandhasthe option of rememberingthe settings
whenissuedwith the Remembefunction“on' . Whenthis is the case,
this commandactslik e the SetandSave Contrastommand254 145.

Yes

L

6.2.4 Set and Save Contrast

Syntax

Parameters

Description

Remembered

Compatibility

Hexadecimal OxFEOx91[contrast]

Decimal 254145][contrast]
Parameter Size Description
contrast 1 The contrastsetting(0 to 255)

Thiscommandvorksin exactlythesameway asthe“Set Contrast’com-
mandwhensentwith theRemembefunctionon. Whenthis commands
sent,notonly doesit setthe contraswith [contrast]value,but alsosaves
this valuein the non-wlatile memorysothatat power cycle, this setting
is restored.

Always

L
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6.2.5 Set and Save Backlight Brightness

Syntax Hexadecimal OxFEOx98[backlight]

Decimal 254152 [backlight]
Parameters Parameter Size Description

backlight 1 Backlightsetting(0 to 255)
Description This commandssetsand saves[brightnesslasdefault. In the caseof a

PLED wherea backlightdoesnot exist, this is referencedo the bright-
nessof thedisplay

Remembered Always

Compatibility L,P

6.2.6 Set Backlight Brightness

Syntax Hexadecimal OxFEOx99[backlight]
Decimal 254153 [backlight]
Parameters Parameter Size Description
backlight 1 Backlightsetting(0 to 255)
Description Thiscommandsetsthebacklightsettingsaccordingo [backlight]. In the
caseof a PLED whereabacklightdoesnot exist, thisis referencedo the
brightnesf thedisplay
Remembered Yes

Compatibility L,P

6.2.7 Set VFD Brightness

Matrix Orbital X-BoardS-Series



Syntax

Parameters

Description

Remembered

Compatibility

Syntax

Parameters

Description

Remembered

Compatibility

Hexadecimal OxFEOx59[brightness]

Decimal 25489 [brightness]
ASCII 254“Y" [brightness]
Parameter Size Description

brightness 1 VED brightnessralue(0 to 3)

This commandsetsthe VFD brightnesso [brightness]where[bright-
nessjis avaluebetweer0x00to 0x03 (betweerD and3), acordingto the
tablebelow:

HexValues | Brightness
0x00 25%
0x01 50%
0x02 75%
0x03 100%

Yes
Y,

6.2.8 Set and Save VFD Brightness

Hexadecimal OxFEOx91[VFD Brightness]

Decimal 254145[VFD Brightness]

Parameter Size Description

VFD Bright- 1 The VFD brightnesssetting(0 to 3)
ness

This commandworksin exactly the sameway asthe “Set VFD Bright-
ness"commandwvhensentwith the Remembefunctionon. Whenthis
commandis sent,not only doesit setthe VFD brightnesswith [VFD
brightnessyalue,but alsosavesthis valuein thenon-wlatile memoryso
thatat power cycle, this settingis restored.

Always
Y,
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7 GPO Functions

7.1 Introduction

Thecommanddistedin thischaptedescribehefunctionalityandcontrolof thegenerapurposeutputs.
7.2 Command List

7.2.1 General Purpose Output Off

Syntax Hexadecimal OxFEOx56[gpo#]

Decimal 25486 [gpo#]

ASCII 254"V" [gpo#]
Parameters Parameter Size Description

gpo# 1 GPOnumberis from (1 - 3)
Description This commandurnsOFF ary of the generalpurposeoutputs.[gpo#]is

from 1 to 3. Notethat OFF meanghatthe output oats.
Remembered Yes

Compatibility A

7.2.2 General Purpose Output On

Syntax Hexadecimal OxFEOx57[gpo#]
Decimal 25487 [gpo#]
ASCII 254"W” [gpo#]
Parameters Parameter Size Description
gpo# 1 GPOnumberis from (1 - 3)
Description This commandiurnsON ary of the generalpurposeoutputs. [gpo#] is
from 1 to 3. NotethatON meanghatthe outputis pulledlow (ground
via 2400hms).
Remembered Yes
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Compatibility A

7.2.3 Remember GPO

Syntax Hexadecimal OxFEOxC3[gpo#][state]
Decimal 254195[gpo#] [state]
Parameters Parameter Size Description
gpo# 1 GPOnumber(1 - 3)
state 1 state(0 or 1)
Description This commandwill setthe startupstatefor individual GPOs. Whenthe

device is poweredup the next time, the GPOswill be setto the values
from this command.

This commanddoesnot affect the currentstateof the GPOs, only at
powerup.

Remembered Always

Compatibility A

8 Communications Section
8.1 Introduction

The commanddisted in this chapterdescribehow to con gure data o w onthe RS232andTTL port.
The displayhasbuilt in o w controlwhich may be usefulwhenlong stringsof text aredownloadedto the
display Flow controlis enabledor disabledby two commandslif o w controlis enabledthe displaywill
returnan"almostfull"* messag€0xFE)to the controllerwhenits internalbuffer lls to ade ned level, and
an"almostempty"messag€0xFF)whenthe buffer contentsdropto a de ned level.

8.2 Command List

8.2.1 Enter Flow Contr ol Mode
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Syntax

Parameters

Description

Remembered

Compatibility

Hexadecimal OxFEOx3A [full] [empty]

Decimal 25458 [full] [empty]

ASCII 254" [full] [empty]

Parameter Size Description

full 1 Thefull bytenumber(0 to 80)
empty 1 Theemptybyte number(0 to 80)

This commandenableso w control. Whenthe buffer lls sothatonly
[full] bytesareavailable,the displaywill returnan“almostfull” mes-
sage(0OxFE)to thehostcontroller Whenthe buffer emptiessothatonly
[empty]bytesremain thedisplaywill returnan“almostempty”message
(OxFF)to thehostcontroller

Thedisplaywill returnthe“almostfull” messagéor every byte sentto
the displayuntil the usedbuffer spaceoncemoredropsbelow the [full]
level.

Whethertheuserisin * o w controlmode'or not,themodulewill ignore
display or commandbyteswhich would overrunthe buffer. While in
" o w controlmode'the unit will returnOXFE whenbuffer is almostfull
eventhoughit may have alreadythrown rejecteddataaway. The buffer
sizefor thedisplayis 80 bytes.

Whenusingthis commandn an application,selectionof the valuefor
the buffer [full] shouldbe consideredvery carefully This is a critical
aspecto be ableto usethis featureto it's full potential. Whenusinga
hostsystemor PC which containsa FIFO, the usershouldsetthe value
of [full] equalto or greatethanthesizeof the FIFO. Thereasorfor this
is thatthe FIFO may be full whenthe hostsystemrecevesOXFE.In the
caseof 16550UART the sizeat its maximumis 16, thereforethe value
of [full] shouldbesetto 16 or greater

No
A

8.2.2 Exit Flow Contr ol Mode

Syntax

Description

Hexadecimal OxFEO0x3B
Decimal 25459
ASCII 2544

This commandturnsoff ow control. Bytes may over ow the buffer
withoutwarning.
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Remembered No

Compatibility A

9 Miscellaneous Commands
9.1 Introduction

Thecommanddistedin this chapterdon't readily t in ary of the othercateyories.
9.2 Command List

9.2.1 Read Version Number

Syntax Hexadecimal OxFEO0x36
Decimal 25454
ASCII 254“6"
Description This commandwill returnthe rmw are versionnumberof the module.

Thiscommands only availablein TTL mode.

Remembered No

9.2.2 Read Module Type

Syntax Hexadecimal OxFEOx37
Decimal 25455
ASCII 254“7"
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Description This commandis only availablein TTL mode. The unit will return2
bytes. The value of the 2 bytesreturnedwill determinewhattype and
sizeyour X-Boardis con guredfor. Valuesfor variousX-Boardmodules
atthetime of this publicationareasfollows:

ValueReturned| DisplayType | DisplaySize
0xC8 LCD 1x16
0xC9 LCD 2x8
O0xCA LCD 2x16
0xCB LCD 2x20
0xCC LCD 2x24
OxCD LCD 2x40
OxCE LCD 4x16
OxCF LCD 4x20
0xDO SVFD 1x16
0xD1 SVFD 2x8
0xD2 SVFD 2x16
0xD3 SVFD 2x20
0xD4 SVFD 2x24
0xD5 SVFD 2x40
0xD6 SVFD 4x16
0xD7 SVFD 4x20
0xD8 PLED 1x16
0xD9 PLED 2x8
OxDA PLED 2x16
0xDB PLED 2x20
0xDC PLED 2x24
0xDD PLED 2x40
OxDE PLED 4x16
OxDF PLED 4x20
OXEOQ NVFD 1x16
OxE1 NVFD 2x8
OXE2 NVFD 2x16
OxE3 NVFD 2x20
OXE4 NVFD 2x24
OXE5 NVFD 2x40
OXE6 NVFD 4x16
OXE7 NVFD 4x20

Remembered No

Compatibility A
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9.2.3 Remember

Syntax

Parameters

Description

Remembered

Compatibility

Hexadecimal OxFEO0x93[value]

Decimal 254147 [value]
Parameter Size Description
value 1 Value(O or 1)

[value] speci es Remembefunctionality; if setto 0, Remembeiis off
andif setto anon-zerovalue,Remembers on. Thiscommandallows a
numberof settings,suchascursorstate backlight,etc. to automatically
be storedto non-wlatile memoryso they becomenew defaults. If any
of thefollowing commandsresentandthe Remembefunctionis “on’,
they will beautomaticallyremembered:

Auto Line WrapOn/Off

Auto Scroll On/Off

BacklightOn/Off
SetBacklightBrightness
SetContrast
GeneralPurposeOutputOn/Off

Turn On/Of Block (Blinking) Cursor
Turn On/Off UnderlineCursor
SetBacklight/PLEDbrightness

In the CommandSummary the abore commandsare marked with "R’
which denoteghatRemembefunctionaffectsthe command.

NOTE

Writing to non-wolatile memoryis time consumingand slows down the operationof the
display

WARNING
Non-wlatile memoryhasa “write limit' andmay only be changedap-

proximately100,00Qtimes.

Always

A
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10 Command Summary

10.1 Text Commands

Description Syntax Page
SetCursorPosition Hexadecimal OxFEOx47[column][row] 24
Decimal 25471 [column][row]

ASCII 254"“G” [column] [row]
SendCursorHome Hexadecimal OxFEO0x48 25
Decimal 25472
ASCII 254“H”
TurnOnUnderlineCursor Hexadecimal OxFEOx4A 25
Decimal 25474
ASCII 25447"
Turn Off Underline Cur Hexadecimal OxFEOx4B 26
sor Decimal 25475
ASCII 254°K”
CursorLeft Hexadecimal OxFEOx4C 26
Decimal 25476
ASCII 254“L”
CursorRight Hexadecimal OxFEOx4D 26
Decimal 25477
ASCII 254“M”
Turn On Blinking Block Hexadecimal OxFEO0x53 28
Cursor Decimal 25483
ASCII 254"s”
Turn Off Blinking Block Hexadecimal OxFEOx54 28
Cursor Decimal 25484
ASCII 254“T"
ClearDisplay Hexadecimal OxFEOx58 29
Decimal 25488
ASCII 254“X”

Matrix Orbital

X-BoardS-Series

49



Description Syntax Page
Auto Line WrapOn Hexadecimal OxFEOx43 24
Decimal 25467
ASCII 254“C”
Auto Line Wrap Off Hexadecimal OxFEOx44 24
Decimal 25468
ASCII 254“D”
Auto ScrollOn Hexadecimal OxFEOx51 27
Decimal 25481
ASCII 254Q”
Auto Scroll Off Hexadecimal OxFEOx52 27
Decimal 25482
ASCII 254“R”
10.2 Bar Graphs and Special Character s
Description Syntax Page
Load StartupScreen Hexadecimal OxFEOx40[characters] 30
Decimal 25464 [characters]
ASCII 254*@" [characters]
Initialize Wide Vertical Hexadecimal OxFEOx76 36
Bar Graph Decimal 254118
ASCII 254"
Initialize Horizontal Bar Hexadecimal OxFEOx68 33
Graph Decimal 254104
ASCII 254“h”
Initialize Narrow Vertical Hexadecimal OxFEOx73 36
Bar Graph Decimal 254115
ASCII 254"s”
Draw VerticalBar Graph  Hexadecimal OxFEO0x3D [column][height] 29
Decimal 25461 [column][height]
ASCII 254"=" [column][height]
Draw Horizontal Hexadecimal OxFEOx7C[column][row] [dir] [length] 37
Graph Decimal 254 124[column][row] [dir] [length]
ASCII 254" [column][row] [dir] [length]
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Description Syntax Page

Initialize MediumDigits ~ Hexadecimal OxFEOx6D 33
Decimal 254109
ASCII 254“m”
Draw Medium DDigits Hexadecimal OxFEOx6F [row] [column][digit] 34
Decimal 254111 [row] [column][digit]
ASCII 254%0” [row] [column][digit]
De ne CustomCharacter Hexadecimal OXFEOx4E[address]de niton] 31
Decimal 25478 [address]de niton]
ASCII 254“N" [address]de niton]
RemembeiCustomChar Hexadecimal OXFEOxC2[address]de niton] 37
acter Decimal 254 194[address]de niton]

10.3 Display Functions

Description Syntax Page
BacklightOn Hexadecimal OxFEOx42[minutes] 38
Decimal 25466 [minutes]

ASCII 254“B” [minutes]
Backlight Off Hexadecimal OxFEOx46 39
Decimal 25470
ASCII 254 F”
SetContrast Hexadecimal OxFEOx50][contrast] 39
Decimal 25480 [contrast]
ASCII 254"“P” [contrast]
SetBacklightBrightness Hexadecimal OxFEO0x99[backlight] 41
Decimal 254 153[backlight]
SetandSave Contrast Hexadecimal OxFEOx91[contrast] 42
Decimal 254 145][contrast]
Set and Sare Backlight Hexadecimal OxFEOx98[backlight] 41
Brightness Decimal 254152 [backlight]
10.4 GPO Functions
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Description Syntax Page
General Purpose Output Hexadecimal OxFEOx57[gpo#] 43
On Decimal 25487 [gpo#]
ASCII 254“W" [gpo#]
General Purpose Output Hexadecimal OxFEOx56[gpo#] 43
Off Decimal 25486 [gpo#]
ASCII 254“V" [gpo#]
RemembeGPO Hexadecimal OxFEOxC3[gpo#][state] 44
Decimal 254195[gpo#] [state]
10.5 Communications Section
Description Syntax Page
EnterFlow ControlMode Hexadecimal OxFEOx3A [full] [empty] 44
Decimal 25458 [full] [empty]
ASCII 254" [full] [empty]
Exit Flow ControlMode = Hexadecimal OxFEOx3B 45
Decimal 25459
ASCII 2544
10.6 Miscellaneous Commands
Description Syntax Page
ReadSerialNumber Hexadecimal OxFEOx35 2?7
Decimal 25453
ASCII 254"5”
ReadModule Type Hexadecimal OxFEOx37 46
Decimal 25455
ASCII 25447"
ReadVersionNumber Hexadecimal OxFEOx36 46
Decimal 25454
ASCII 254“6”
SetSerialNumber Hexadecimal OxFEOx34[serial] ??
Decimal 25452 [serial]
ASCII 254%4” [serial]
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Description Syntax Page
Remember Hexadecimal OxFEOx93[value] 48
Decimal 254147 [value]
11 Appendix: Specications and Options
11.1 Speci cations
Table55: EnvironmentalSpeci cations
Standardlemperature
OperatingTemperature -20Cto+70C
StorageTemperature -40 Cto+80 C
OperatingRelatve Humidity | 90% maxnon-condensing
Table56: ElectricalSpeci cations
SupplyVoltage 4.75-5.25Vdc
SupplyCurrent | 3 mA typical (*no displayattached*)
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Figure23: PhysicalLayout

12 Appendix: Glossary

12.1 On Numbers

Like all computerizeddevices, the display operatesvith commandsandvaluesin the form of binary
numbers.Thesebinary numbersarearrangedn 8 digit (i.e., 8 bit) groupscalledbytes. The decimalvalue
of abytemayhave ary valuefrom 0 to 255.

Bytesareusuallyspeci edin eitherdecimalor hexadecimalbasel6) form for corveniencesincebinary
numbersareconfusingto dealwith directly. Hexadecimalhex) numbersareparticularlycorvenientbecause
exactlytwo hexadecimadtigits make up onebyte,eachhex digit representing binarydigits (4 bits)asshaovn
in Table57.
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Table57: Hex ValueTable

Binary | Hex | Decimal | Binary | Hex | Decimal
0000 0 0 1000 8 8
0001 1 1 1001 9 9
0010 2 2 1010 A 10
0011 3 3 1011 B 11
0100 4 4 1100 C 12
0101 5 5 1101 D 13
0110 6 6 1110 E 14
0111 7 7 1111 F 15

Basedon Table57, thebyte 0100101 1canberepresenteih hex as4B, which is usuallywritten asary
of 4Bh, 4BH, 4B hex or 0x4B. Thenumberscanalsobe expressedn decimalform if preferred.

12.2 ASCII Character s

Sincecomputergiealinternallywith numbersonly, but externallywith bothlettersandnumbersseveral
schemeswere developedto "map' written characterd¢o numericvalues. One suchschemehasbecome
universal,the American StandardCodefor Information Interchangepr ASCII. ASCII tablesare readily
availablefrom anumberof sourcesA few examplesareshovn in Table58

Table58: Exampleof anASCII Table

Theletter | A | hasavalueof | 65Decimalor | 41 Hex
Theletter | a | hasavalueof | 97 Decimalor | 61 Hex
Thenumber| 0 | hasavalueof | 48 Decimalor | 30 Hex
Thenumber| 9 | hasavalueof | 57 Decimalor | 39 Hex

This givesriseto the possibilityof confusionwhenparameterarebeingsetonthedisplay For example,
the GPO ON and OFF commandsausea numberto indicatewhich GPO s being controlled. We're told
that acceptablevaluesare 1 to 3. All such parameters must use numeric values(i.e., the actual byte
values) If we sendthe ASCII number0 by mistale it will actuallygive thevalue48 decimal(30 hex) to the
parametgrwhichis wrong.

Table59: Appendix: Glossary
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ASCII

AmericanStandardCodefor Informationinterchange.
A 7 bit binary code representinghe English alpha-
bet,decimalnumbersaandcommonpunctuatiomrmarks.
Also includescontrol charactersuchas carriagere-
turn or endof text. An 8 bit supersebf the standard
ASCII codesis often usedtoday to include foreign
characterandothersymbols. Thesesupersetsare of-
tencalledextendedASCII charactesets.

Backlight

A backlitdisplayis illuminatedfrom behindto provide
nighttimeandimproveddaytimereadability

Binary Number

The(dataandsignaling)bit transmissiomateof anRS-
232device.

Bit A numberwritten using binary notationwhich only
useszerosandones.

Bitmap A representationgonsistingof rows and columnsof
dots, of a graphicsimagein computermemory The
valueof eachdot(whetheiit is lled in or not)is stored
in oneor morebits of data.

Byte A groupingof eightbinarybits

CCFL Cold CathodeFluorescent.amp. A high brightness

backlightingsourceconsistof a uorescenttubepow-
eredby a highvoltageA.C. source.

Con guration

Theway a systemis setup, or the assortmenbf com-
ponentsthat make up the system. Con guration can
refer to eitherhardware or software, or the combina-
tion of both.

Contrast

The ratio of luminancebetweenthe light stateof the
displayto the darkstateof the display

Controller

The micro-controlleror PC usedto controlthe Matrix
Orbital displayunit.

DB-9

Thedesignatiorof aconnectousedin theRS-232in-
terface:9 pin connector

Firmwar e

Software(programsr data)thathasbeenwritten onto
read-only memory (ROM). Firmware is a combina-
tion of software and hardware. ROMs, PROMs and
EPROMs and ash EEPROMs that have dataor pro-
gramsrecordecbnthemare rmw are.

Font

A designfor asetof charactersA fontis thecombina-
tion of typefaceandotherqualities,suchassize,pitch,
andspacing.

Font Metric

A de nition of wherefontis to beplaced suchasmar

ginsandspacingbetweercharacterandlines.
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Hexadecimal

Refersto the base-1umbersystem,which consists
of 16 uniquesymbols:the numberd) to 9 andthelet-

ters A to F. For example,the decimalnumber15 is

representeds F in the hexadecimalnumberingsys-
tem. The hexadecimakystemis usefulbecausédt can
represenevery byte (8 bits) astwo consecutie hex-

adecimaldigits. It is easierfor humansto readhex-

adecimahumberghanbinarynumbers.

1°C

Shortfor Inter-IC, a type of bus designedby Phillips
Semiconductorén the early 1980s,which is usedto
connecintegratedcircuits (ICs). 12C is amulti-master
bus,whichmeanghatmultiple chipscanbeconnected
to the samebus and eachone canact asa masterby
initiating a datatransfer

Interface

A meangy whichtwo systemsnteract.

LCD

Liquid CrystalDisplay

Module Type Value

This refersto the modelnumberof themodule.

PLED

Polymer Light Emitting Diode. Polymersare sub-
stancedormed by a chemicalreactionin which two

or moremoleculescombineto form larger molecules.
PLEDsarethin Im displaysthatarecreatedy sand-
wiching anundopedconjugatedolymerbetweentwo

proper electrodesat a short distance. The polymer
emitslight whenexposedo electricity.

Pixel

The smallestindividually controllable elementof a
display

Pre-GeneratedFonts

Pre-determinedonts which can be downloadedinto
graphicliquid crystaldisplays.

Primiti ve

A low-level object or operationfrom which higher
level, more complex objectsand operationscan be
constructedIn graphicsprimitivesarebasicelements,
suchaslines, curves, and polygons,which you can
combineto createmorecomplex graphicalimages.

RS-232

Shortfor recommendedtandard-232Ca standardn-
terfaceapproredby the ElectroniclndustriesAssocia-
tion (EIA) for connectingserialdevices.

Scroll

Toview consecutrelinesof dataonthedisplayscreen.
Thetermscrollmeanghatoncethescreeris full, each
new line appearst the bottomedgeof the screerand
all otherlinesmove up oneposition.

Serial Number

A numberthatis oneof a seriesandis usedfor identi-
cation of themodule.

Serial Port

A port, orinterface thatcanbeusedfor serialcommu-
nication,in which only 1 bit is transmittecat atime.
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Version Number

This refersto the rmw are revision number of the
module.

VED

VacuumFluorescenDisplay

Volatile Memory

Temporarymemory Oncethe power supplyis turned
off volatile memoryis thenerased.
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