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1 Introduction

The PK162-12comesequippedwvith thefollowing features;

16 columnby 2 line text PLED display

Built in font with provisionfor up to 8 userde ned characters
Speeddrom 1200bpsto alighting fast19.2Kbpsover RS-232
Communicatiorover 1°C or RS-232(with softwarecontrolledspeed)
Useof upto 127 moduleson the same2-wire |2C interface

Fully bufferedsothatno delaysin transmissiorareever necessary
Ability to adda customizedsplash start-upscreen

Useof Matrix Orbital's"Remember'functionsto save settings
Softwarecontrolledbrightnesavith con gurabletime-outsettingup to 90 minutes
Useof upto a 12 key keypadwith a 10 key buffer
Sevengeneraburposeoutputsfor a variety of applications
Horizontalor verticalbargraphs

Mediumdigits capability

Variablepower options,+5V or +9V to +15V
Extendedemperatur@ption

1.1 What to Expect From the PK162-12

Thedisplayis designedasthe displayunit for anassociatedontroller The controllermay be anything
from a singleboard,specialpurposamicro-controllerto a PC,dependingn the application.This controller
is responsibldor whatis displayedon the screerof thedisplay

The display providesa simple commandstructureto allow text andbar graphsto be displayedon the
screen.Text fontsarebuilt in, andusestandardASCII mapping.Provision is madefor upto 8 userde ned
characters.

Thescreenis luminousfor low light situations.Display maybeturnedon or off underprogramcontrol.
Brightnesss adjustabldo compensatéor differing lighting conditions.

Generapurposeoutputsallow thecontrollerto switchupto six electronicor electro-mechanicalevices
by issuingcommandgo thedisplayunit. Thesecanbe usedfor controllingLEDs, relays,etc.

1.2 What Not to Expect From the PK162-12

Thedisplaydoesnotincludebitmapgraphicscapability exceptthat permittedby de ning specialchar
acters.

1.3 Keypad Interface

Thekeypadinterfacetakesrow / columninput andcorvertsit to ASCII characterswhich aredelivered
outthe RS-232o0r I2C port to the associatedontroller Pleasenotethatthe keypadis not usedto directly
controlary aspecbf the operationof the display which actssimply asa matrix to serialcorverter To use
thekeypadto controlthedisplaythe controllermustbe programmedccordingly
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1.4 Setup for Testing

Beforesettingup theapplicationtheusermaywantto try outthedisplay Thisis easilydonewith a PC.
If notequippedvith adualbay PC mountingkit, thefollowing will berequired;

e A 4-pin power connectomf the type usedto connect3.5" oppy drive. Take carenotto connectthe
displayto anunmodi ed sparepower connectotin aPC

e A5V powersupply

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

e A 9or25pin RS-232serialcable.If usinga25 conductorcable,a9 to 25 pin adaptemwill berequired

+5V power

-

Figurel: Connectiongor Testing

1. Referto the Figureabovefor thefollowing steps.
2. Wire the connectorto the power supply On mostconnectorghe RED leadwill goto +5V andthe
BLACK leadto GND.

NOTE TheManufacturersWarrantybecomewsoid if theunitis subjectedo overvoltage
or reversedoolarity.

3. Connecthedisplayto the PC usingthe serialcableandadapteif required.

NOTE Make certainthe RS-232cableincludestherequiredgroundlead. Theremustbe
no voltagedifferentialbetweerthe RS-232groundandthe power supplyground.

4. Connectthe power connectormakingsurethatthe +5V goesto V+. Turn onthe power: the display
backlightshouldcomeon.
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1.5 Trying Out the PK162-12

Theunit shouldbe connectedo power andthe PC andbacklightshouldbeon.

To experimentwith typing text, run a PCterminalprogramsuchasHyperterm.

Make sureit's con guredto usethe correctport. Setthe baudrateto 19,200.

If characteraretypedon the keyboard,they shouldnow appearon the displayscreen.Text will wrap
aroundto the next line whentheendof aline hasbeenreached.

1.6 Trying out a Keypad

Sincea numberof differentkeypadtypescanbe connectedo the display the resultsmay be a little
unpredictableAt this pointall we needto dois make surethatthe keypadandinterfacework, andpossibly
generatean ASCIl mapfor ary programmingneeds.The keypadinterfaceon the displaycorvertsa row /
columnconnectiorto an ASCII characterBy default, a keypressis transmittedasserialdataimmediately
Keypadbuffering canbe selectedisingthe appropriatecommands.

1.6.1 Here’s what to do:

1. ThePCshouldberunningaterminalprogram suchasHyperterm asin the previoussection.
2. With thedisplayconnectedo the PC,plugthe keypadin. If theconnectohasfewer pinsthantheone
onthedisplay centerit aswell aspossible.

NOTES

e Thekeypadconnectomustbewiredwith columnsononesideandrows ontheother
sideof thecenterof theconnectorlf thekeypadisn't wired thisway anadaptemust
be madeor the connectomustbe rewired to meetthis requirement.

e Theconnectoiis reversible.Reversingthe connectomwill not damagehe keypador
thedisplay but will hawever, changehe ASCII charactemap.

3. Pressa key on the keypad. An uppercaseASCII charactef(A-Y) shouldappearon the PC screen.
Differentkeys shouldgeneratalifferentcharacters.

To experimentreversethe connectolandseeif it generates morelogical setof charactersUItimately, the
programin themicro-controllemwill haveto 'map' thesecharacterso theonesmarkedonthekeypad,which
will likely bedifferent.

1.7 Manual Over-ride

Manualover-ride shouldonly berequiredin oneinstancelf for somereasorthemoduleis setata baud
ratewhich cannotbe producedy the hostsystemandall communicatiorto thedisplayis lost, thenthe user
shouldfollow this simpleprocedure;
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. Turn off thedisplay

. Putajumperonpins 3 and4 of thekeypadconnecto(C3 andR1)

. Pownerupthedisplay Thebaudrateis now setto 19,200
Remawethejumperandchangehe RS-232port settingsto the desiredbaudrate
. Turn off thedisplay

. Powverupthedisplay

oUTAWNE

Referto the"SetRS-232port speed'commandor acceptablédaudrates.

Figure2: ManualOver-ride

Placejumperontheabove pins.
1.8 Memory Chip Lock Down

Thedisplayusesa memorychip to storespeedstartup screencontrast, >C settingandothersettings.
Wheneverythinghasbeenchangedo thedesiredsettingsandtheunitis in a nished productor in the eld,
locking down the memorychip so no settingscan be changedmight be desirable.This is only to be done
by knowledgeablepeople. Any damageo the displayby this procedureaesultingfrom usererrorwill notbe
coveredunderthe Manufacturers Warranty

Figure3: Unlocked& Locked
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To lock down the memorychip, solderthe jumperasshowvn in the LOCKED pictureabove. This will
lock down the memorychip, not allowing anything to be changednsideit until thejumpersarerestoredo
their original position.

2 Connections
2.1 Connector Pinout

Referto the Figurebelow for this chapter

Figure4: ElectricalConnections

Thedisplayhasfour connectors;

Tablel: Connector& Functions

Connector Function
14 Pin DualHeader| Generapurposeoutputsor Keypad(2x7)
4Pin Power (Vdc) andl?C communications
DB-9F RS-232/ Power

Table2: Mating Connectors

14 PinDualHeader| Many, ex. MOLEX 70058
4 Pin MOLEX 7880
DB-9F
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2.1.1 Power Connection

Paweris appliedvia pins1 and4. Paver requiremenfor standardinitsis +5 VDC +0.25V (unitswith
thewide voltagerangeoptionrequire?7 - 15Vdc). Paver mayalsobe suppliedvia the RS-232connector

WARNINGS

e Do notapplyany powerwith reversedoolarization.

e Do notapplyary voltageotherthanthe speci ed voltage.

e Do not useary cablesotherthan the cablessuppliedby Matrix
Orbital, unlessawareof the modi cationsrequired.

e Do not apply power to the DB-9 connectorAND the power con-

nector Do not apply morethan+5Vdcto pin 9 onthe DB-9 con-
nector

2.1.2 Five Volt Modules

If thedisplayis usedin a PCit becomegemptingto plug a sparepower connectoiinto the unit. Don't
do this! Wiring for the PC power connectorandthatrequiredfor thedisplayaredifferent.

— e +5v -

= +12 %

— —————— 5N

= Display module wiring

Figure5: Wiring for 5V Modules

Matrix Orbital cansupplyanadapteicabledesignedor usewith the displaywhenit'sinstalledin a PC.
Notethatthe cablebelow doesnot provide connectiongor 12C.
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Figure6: Five Volt Paver Cable

2.1.3 Wide Voltage Range Modules

NOTE Do not usethis cableunlessthe display modulehasthe "Wide voltagerange"
option (option V). Use of the 12 volt power cablewith 5 volt moduleswill damagethe
module.

The 12 volt power cableis designedor usewith wide voltagerangedisplay modulesmountedin a PC.
Wiring requiredfor the 12 volt power connectoiis shavn in the Figurebelow.

= HY -
= [ 2cnp PCwiring
= +12%
g +12 %
Display module wirin
= GND play g

Figure7: Wiring for 12 Volt Modules

Matrix Orbital cansupplyanadapteicabledesignedor usewith thedisplaymodulewhenit's installed
in aPC.Thecableis wired asshavn in the Figurebelow.

Figure8: Twelve Volt Pover Cable
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2.1.4 Power through the DB-9 Connector

Thedisplaycanbe poweredby pin 9 onthe DB-9 connectorIf power is appliedhere,power cannotbe
appliedto theotherpowerconnector Theinputvoltagefor pin 9 canonly be+5Vdc, evenif theunitis wide
voltage.

NOTE Failureto follow theseinstructionswill resultin thedestructiorof the unit.

Thejumpershavn in the Figurebelown will haveto solderedo usethe DB-9 connectoifor power.

Figure9: DB-9 Paver

2.1.5 RS-232 Communications

The RS-232connectoon the PC cableis wired sothata standardstraightthrough' 9 pin D-subcable
maybeusedto connecthemoduleto a standaraerialport suchasCOM portson PCs.Notethatthisdevice
complieswith the EIA232 standardn thatit usessignallevelsfrom 4+ 12V to 4+ 12V andcanbe corverted
to TTL levelsaswell. Thedisplayis setat 19.2Kbpsdefault speed Othersettingsare;

8 bits, no parity, 1 stopbit.

2.1.6 DB9 Connection

A standardDB-9F is provided for RS-232communicationsPowver may alsobe suppliedvia this con-
nectorif desired.

LCD Module Host System
1 1
*e]|  petatromico *ols
s*|  Daawico .
-
. 3 Lees
5 Ground [ | .
Optional 5 Vel
Power Supply

Figure10: RS-232andPawver Connector
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Table3: RS-232Pinout

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

2.1.7 Alternate Serial Connection

An optionalalternateconnectiorheadeis providedto allow onecablefor dataandpower. Two jumpers
will have to be solderedandtwo removed.

Figurell: RS-232SIPs

Connectoipinoutis asfollows;

Figure12: Paver Connector

Table4: ConnectoPinout

Pin4 | Ground
Pin3 Rx
Pin2 TX
Pin1 Vdc
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2.1.8 TTL Communications

Thedisplaycanbetalkedto at TTL (logic OV to +5V) levels. Two modi cations mustbe made.

X3dIS -

"
o
5
w
-
>
m
z

Figure13: RS-232Selects

Jumper® and3 mustbeclosedandl and4 open.
2.1.9 [I°C Communications

I2C communicationsunsat 100Kbpsandsupportaip to 127 unitson asinglecommunicationsine. The
I2C dataline operate®n 5 volt CMOS levels.

2.1.10 ACK

Theideaof ACK is to indicatewhenthe datahasbeenreceived correctly ACK doesnotindicatedata
incorrectlyreceved. ACK simply fails to indicatewhendatais correctlyreceved. Clearly thisis of limited
usefulnesandevenlesssowith Matrix Orbital modules.Matrix orbital modulesarenot capableof failing
to acknavledgeanincorrectlyrecevedbytein responseo thatbyte's transition. They areonly capableof
failing to acknavledgethe bytesfollowing the byte,whichwasnotreceved. To fully understandhereasons
for this, oneneedgo understandhow a Matrix Orbital moduleprocesseslata. Basically thereasorwhy a
Matrix Orbital modulemightfail to receve abytecorrectlyis thatit wasunableto procesghebyteprevious
beforethefailed byte wastransmitted Becausehe modulecannotpossiblyknow thatit would be unableto
storethe byte beforethe next bytewasrecevedit cannotknow to not ACK. Thereasorfor this situationin
deferenceo situationsonemightbefamiliarwith (i.e., memorychips,etc)is thatthe Matrix Orbitalmodule
employs a micro-processoto performthesedatastoragefunctions. A memorychip takes careof these
thingsentirelywithin hardwaresubsystemshich operateatthe samespeedasthetransmissiorthemseles.

ThedisplayusesastandardPhillips 7bitaddresssde ned by Phillips. However, Matrix Orbital speci es
I2C addressn 8bits. The 8th bit, leastsigni cant bit, LSB or Low OrderBit of the 8bit addresss aread
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/ write bit. If we take a standardPhillips 7bit addresof 45he this would be in binary 1000101. This is
7bits. Matrix Orbital would describethe Phillips 12C addres®f 45hex as8Ahex. The readaddressvould
be8Bhex.

For moreinformationon Phillips 12C pleasevisit;
andfor moreinformationspeci c to our displaysvisit;

To communicatéy 12C two jumpershave to besetinto the|2C positionleft of the power SIP connector
Thel?C settingis defaulton thedisplay

Figurel4: RS-232SIPs

Connectopinoutis asfollows;

Figure15: Paver Connector

Table5: ConnectoPinout

Pin4 Ground
Pin3 | SDA (I°C data)
Pin2 | SCL (I°C clock)
Pinl Vdc

2.2 General Purpose Outputs

Thedisplayhassevengeneralpurposeoutputs. Theseareprovidedto controlrelaysor otherelectronic
devices. This allows externaldevicesto beturnedon or off usingthe PC or controllerand softwarecom-
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mands. The + terminalis connectedlirectly to the module positive supply the - terminalis connected
througha 240ohmcurrentlimiting resistorandthe electronicswitchto ground.

+ 5 VDT
+

loadi——
240 ohm current limiting resistor

GPO 1
GRO2
GPO3
GPO 4
GPO4&
GPOB

Figure16: GeneralPurposeOutputs

Maximum allowable currentis 20mA, which is enforcedby the currentlimiting resistor If the device
beingswitchedhasaresistanc®f 2400hmsr morethe correspondingesistormaybe shorted.

NOTE The GPOsdo not have ary over currentor over / undervoltage protectionso
caremustbe takenwhenusingthem. For instancef the externaldevice is arelay it must

befully clampedusinga diodeandcapacitotto absorbary generatedackelectro-motve
force (EMF).

10- 100 uF

Figurel7: Clampinga Relay
3 Displaying Text

This chapterdescribeghe varioustext displaycommandsn detail. Before issuingcommandsto the
PK162-12pleasereadsections7.2and 7.3.
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3.1 General

Text is displayedon the PK162-12usingthe built in 5x8 dot matrix font, in additionto up to 8 user
de ned characters.

3.2 The built in Character Font

Thedisplayincludesa built in 5x8 dot matrix font with thefull rangeof ASCII characterplusavariety
of extendedcharacters.

p7|ofofofofo]olofof1[1|[1[1]1]1]1]1
pe|ofafofof1]1]|1]1|ofofofo]1]|1|1]1
ps|ofof1{1|{o]jo|1]|1|o|of1]1]|o|o|1]1
pafof1{of1{o|1]o|1|of1|o]1]|o|1|o]1

pap2DiD0 _ |of1|2|3l4]|5|6|7|8|9]|Aa|B|C|D|E|F

0000|0 1 o e I ] A e

000 1|1 o BN I e B a | F

0010]|2 s S

001 1|3

0100/|4

0101]|5

0110]86 =

0111]7 -

1000]s

1001]|9 o

1010[A . e

1011]|B i i

1100]|cC

1i101|D sl )i pegl *

1110]|E p o

1111/[F Pl 1 ) 5

Figure18: CharacteSet

In additionto the built in charactersysersmay de ne up to 8 specialcharactergwhich, oncede ned,
occupy positionsOx00to 0x07 in the above chart). The displaydoesnot have provision to downloadother
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fonts.
3.3 Writing Text to the Display

Whenthe displayrecevesa characterit displaysthatcharactemt the positioncurrentlyde ned. The
next charactersentto the modulethenadwancesto the following positionon the display Charactersare
drawn usingthe built in font, andonly charactersle ned in the font areactuallydisplayed.Charactershat
arenotde ned by thebuilt in font print asa space An exampleof this would bethatthe cursoris advanced
for thenext character

The positionwheretext is to beinsertedis a charactetocationstoredin the display's volatile memory
andmaintainednternally by the display's rmw are. This positionis manipulatecdby the commandshawn
in thefollowing section.

3.4 Text Commands

In this sectioncommandsreidenti ed by their namesanddecimalvalues.

Somecommandsmarked with an“R”, may be'rememberedto setnew defaultsthatwill bein effect
eachtime theunitis poweredon.

3.4.1 Auto Line Wrap On (254 67) (R)

Enablesautomaticline wrapping. Note that this is not 'word wrapping' andwrapsmay occurin the
middle of aword.

3.4.2 Auto Line Wrap Off (254 68) (R)
Disablesautomatidine wrapping.Characterbeyondthe endof aline will belost.

3.4.3 Auto Scroll On (254 81) (R)

Whenautoscrollingis on, it causeshedisplayto shift the entiredisplay's contentaup to make roomfor
anew line of text whenthetext reacheshe scroll position(the bottomright characteposition).

3.4.4 Auto Scroll Off (254 82) (R)

Whenautoscrollingis disabledtext will wrapto thetop left cornerof thedisplayarea.Existingtext in
the displayareais not erasedeforenew text is placed.A seriesof 'spacesfollowed by a “Cursorhome”
commandnaybe usedto erasehetop line of text.
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3.4.5 Set Cursor Position (254 71 [column] [row]) (R)

Thiscommandsetgthecursomosition(text insertionpoint)to the[column]and[row] speci ed. Columns
have valuesfrom 1 to 20 (0x01to 0x14)androws have valuesof 1 and2 (0x01and0x02).

3.4.6 Send Cursor Home (254 72)
This commandmovesthe cursorposition(text insertionpoint) to the top left of the displayarea.

3.4.7 Turn on Underline Cursor (254 74) (R)

Turnson the underlinecursor The cursorshows the currenttext insertionpoint. Both underlineand
blinking cursorsmay be turnedon or off independentlyThe cursoris off by default.

3.4.8 Turn off Underline Cursor (254 75) (R)
Turnsoff theunderlinecursor Doesnot affect the blinking block cursor

3.4.9 Turn on Blinking Cursor (254 83) (R)

Turnsontheblinking block cursor The cursorshavs the currenttext insertionpoint. Both blinking and
underlinecursorsmay beturnedon or off independentlyThe cursoris off by default.

3.4.10 Turn Off Blinking Cursor (254 84) (R)
Turnsoff theblinking block cursor Doesnot affectthe underlinecursor

3.4.11 Cursor Left (254 76)

Movesthe cursorone positionto the left but doesnot eraseary charactethatmay bein that position.
Notethatthis commandmovesthetext insertionpointevenif the cursoris turnedoff.

NOTE A 'destructve backspace'which eraseshe charactetto the left of the original
position,may be doneby issuingthefollowing sequencecursorleft, spacecursorleft.
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3.4.12 Cursor Right (254 77)

Movesthe cursoronepositionto theright but doesnot eraseary charactethatmaybein thatposition.
Notethatthis commandmovesthetext insertionpointevenif the cursoris turnedoff.

4 Keypad Interface

This chapterdescribeshe keypadinterfaceandassociatedommandsn detail.

4.1 General

The display keypadinterfaceprocesseshe keypadrow / columnmatrix into a serial (RS-232or 12C)
databyte stream.Aside from this processingthe keypadhasno effect on the display To sendkeystrokes
to the display they mustbe routedthroughthe controller Wheneer a columnsanda row pin areshorted
togethera keystroke will be generatedndeitherheldin the buffer (12C) or sendover the serialline to the
host(RS-232).Thekeypadshareghe samepinsasthe seren GPOson thedisplayandonly oneor the other
canbeusedat onetime.

4.2 Connections

Keypad Connector
|

- Column 4

- Column 3

- Column 2

Not Used - g
- - Column 1

-Row3

-Row?2

-Row1

Figure19: KeypadConnector

Theconnectois not'k eyed' sothekeypadwill probablyplugin eitherof two ways. Thedisplaywill not
be damagedy reversingthe connectorbut the keypadwill generatea differentASCII charactemapping

Matrix Orbital PK162-12 16



for eachposition. If the connectorhasfewer than7 pinsit shouldbe centeredon the display connectoy
startingwith Row 3 andColumn1 andgoing out. Any matrix style keypadwill work with the display as
well asmomentaryswitches.

Thediagramshawvsthelogical layout(row 1, column1 in upperleft). The connectoffor the keypadis a
10pin 0.1" spacingmaleheaderPins1 through5 arecolumnsandpins 6 through10 arerows. Thekeypad
is scannedvheneerakey is pressedthereis no continuouskey scan.This meanghatkey pressearedealt
with immediatelywithout arny appreciabldateng. This alsopreventselectricalnoisewhichis oftencaused
by continuouskey scans.

NOTE Thekeypadsmaybelaid outin adifferentpattern.If thisis thecasetheuserwill
needto interpretthe key codedifferently.

Table6: KeypadlLayout

Columns
1 2 3 4
Row 1| 'A"41Hex | 'F' 46Hex | 'K' 4AHex | 'P' 50Hex
72| 'B 42Hex | 'G' 47Hex | 'L' 4BHex | 'Q' 51Hex

3| 'C" 43Hex | 'H' 48Hex | 'M' 4CHex | 'R" 52Hex

NOTE Thekeypadconnectomustbe wired with columnson onesideandrows on the
otherside of the centerof the connector In situationswherethe keypadisn't wired this
way anadaptewill needto be made,or the usershouldrewire the connectoito meetthis
requirement.

4.3 I2C Interface

Thekeypadis readby 1°C masterread.In short,this meanghatareadof the modulewill alwaysreturn
the rst unreadkey press. A readis initiated by writing to the modulewith its baseaddreslus 1, then
clockingthe modules returnbyte after the modulereleaseshe SDA line. Much moredetail on this basic
I2C functioncanbefoundin thel?C speci cationby Phillips. A goodreferences alsoavailableat;

The modulecontainsa ten key pressbuffer sothatit canbe polledfor key pressest aninfrequentrate
(every 500to 1000mSis typical). All returnedkey pressesndicatethe presencer absencef additional
loggedkey pressedy the mostsigni cant bit (MSB - bit 7). If theuserhaspressedwo keys sincethelast
poll of the keypadinterface,the rst readwill returnthe key codewith bit 7 setandthe secondreadwill
returnthekey codewith bit 7 clear Theapplicationmusttake into accountthis bit to keepup with userkey
presseslf thereareno keypressesletectedthe modulewill returnzero(0x00).
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4.4 RS-232 Interface

By defaulton ary pressof akey, themodulewill immediatelysendoutthekey codeattheselectedaud
rate. This behaior canbe modi ed usingcommandgoundin thenext section.

4.5 Keypad Commands

Somecommandsmarked with an“R”, maybe'rememberedto setnew defaultsthatwill bein effect
eachtime theunitis poweredon.

4.5.1 Auto Repeat Mode On (254 126 [mode]) (R)

[mode]= 0x00gives“ResendKey Code”mode[mode]= 0x01 gives“K ey down / key up” codemode.
Two modesof autorepeatareavailableandaresetvia the samecommand.

1. ResendKey Code: This modeis similar to the actionof a keyboardon a PC. In this mode,whena
key is helddown, the key codeis transmittedmmediatelyfollowedby a 1/2 seconddelay After this
delay key codeswill besentviatheRS-232interfaceatarateof about5 codegpersecondThismode
hasno effectif polling or if usingthel?C interface.

2. KeyDown / Key Up codes: This modemay be usedwhenthe typematicparametersf the “Resend
key code” modeare unacceptabler if the unit is beingoperatedn polled mode. The hostsystem
detectghe pressof a key andsimulatesan autorepeatinsidethe hostsystemuntil the key releasds
detected.

In this mode,whenakey is helddown, thekey codeis transmittedmmediatelyandno othercodeswill be
sentuntil thekey is releasedOnthereleasef thekey, thekey releaseodetransmittedwill beavalueequal
to thekey down codeplus 20 hex. For example,thekey codeassociatedvith key 'P' (0x50)is pressedthe
releasecodeis 'p' (0x70).

In RS-232polled modeor via the |2C interface,the “K ey down / key up” codesareused.However, the
usershouldbecarefulof timing details.If thepoll rateis slowerthanthesimulatedauto- repeait is possible
thatpolling for akey up codewill bedelayedong enoughfor anunwantedkey repeato be generated.

4.5.2 Auto Repeat Mode Off (254 96) (R)

This commandurnsautorepeatmodeoff.
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Pols Il Wil

[] Key up
Key down|_|
auto-repeat clock [ [
valid key S"Dke/urwanted auto-repeat /
{before key up) after key-up.

Figure20: Poll Timing

4.5.3 Auto Transmit Keypresses On (254 65) (R)

In this mode,all keypressesresentimmediatelyto the hostsystemwithout the useof the poll keypad
commandThisis the defaultmodeon power up.

4.5.4 Auto Transmit Keypresses Off (254 79) (R)

In this mode,up to 10 keypressesre buffered until the unit is polled by the hostsystemvia the poll
keypadcommandIssuingthis commandplacesheunitin polledmode.

4.5.5 Clear Key Buffer (254 69)

This commandclearsary unreadkeypressesin a menuingapplication,if the userpresses key which
changeshemenucontext, ary following key pressesnaybeinaccurateandcanbe clearedout of the buffer
betweermenuchangego preventjumpingaroundthe menutree. It mayalsobe usedto, in effect, resetthe
keypadin casethe hostapplicationresetdor whateverreason.

4.5.6 Poll Keypad (254 38)

This commandreturnsary unkufferedkeypressewia the RS-232interface. The hostsystemmustbe
setup to receve the key codes. Whenthe display recevesthis commandit will immediatelyreturnary
unkufferedkeypressesvhich may have not beenreadalready If thereis morethanonekeypresshuffered,
thenthe high orderbit (MSB) of this returnedkeycodewill beset(1). If thisis the only bufferedkeypress,
thenthe MSB will bereset(0). If thereareno bufferedkeypressesthenthe returnedcodewill be 0x00.
Pleasenoteto make useof this commandthe"Auto transmitkeypress"modeshouldbe off.

4.5.7 Set Debounce Time (254 85 [time]) (R)

[time] is in incrementf 6.554milliseconds.
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Thiscommandsetsthetime betweerkey pressandkey read.All key typeswith the exceptionof latched
piezoswitcheswill 'bounce'’ for a varying time, dependingon their physicalcharacteristics.The default
debouncgime for the moduleis about52 mS,whichis adequatéor mostmembranéeypads.

4.5.8 GPO or Keypad Mode (254 37 [mode])

The display sharesGPO andkeypadpins, you canuseone of the otherbut not both at the sametime.
To selecteither generalpurposeoutputsor the keypad interface on the generalpurposeoutput/ keypad
connectorsenda commancbre x followedby the charactet%' followedby , whereis either0 or 1 (8 bit
binary).

0 = KeypadInterfaceMode

1= GeneralPurposeDutputMode.

5 Bar Graphs and Special Character s

The displayincludesthe ability to draw bar graphs(either horizontalor vertical) and allows usersto
de ne up to eight specialcharacters.Eight character§ASCII valuesOx00 to 0x07) are setasidefor use
with bar graphs,userde ned charactersandbig numbers.Sincethe same8 charactersare usedfor each
function, thefunctionsmay not be usedsimultaneously The charactersnay be de ned or rede nedatary
time by issuingthecommandshawn in this section.Oncede ned, they maybe usedeitherby meansof the
bargraphcommandsor by simply issuingoneof the ASCII valuesOx00to 0x07,which is not pre xedby
thecommandoyte,254.

5.1 Command List
This chapterdescribewvariousgraphiccommands.
5.1.1 |Initialize Wide Vertical Bar Graph (254 118)

This commandde nes the 8 special/ usercharactergo be blockssuitablefor usein draving wide (5
pixel) vertical bar graphs. Any previously existing de nitions will be lost. Oncethis commandhasbeen
issued,any numberof vertical bar graphsmay be dravn unlessthe charactersare rede ned by another
command.

5.1.2 |Initialize Narrow Vertical Bar Graph (254 115)

Thiscommandde nesthe8 special/ usercharacterso be blockssuitablefor usein drawving narrav (2
pixel) vertical bar graphs. Any previously existing de nitions will be lost. Oncethis commandhasbeen
issued,any numberof vertical bar graphsmay be dravn unlessthe charactersare rede ned by another
command.
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5.1.3 Draw Vertical Bar Graph (254 61 [column] [height])

Draws a vertical bar graphin [column] having a heightof [height] pixels. The heightmay rangefrom
0to 20 (0x00to 0x14) pixels. The necessargharactersnust rst beinitialized by eitherof the commands
shavn in section5.1.10or 5.1.2,which will determinethewidth of the graphdravn. Graphmay be erased
by drawing a bargraphof height= 0 in the samecolumn.

5.1.4 Initialize Horizontal Bar Graph (254 104)

Thiscommandie nesthe 8 special/ usercharacter$o be blockssuitablefor usein drawing horizontal
bargraphs.Any previouslyexistingde nitions will belost. Oncethiscommancdasbeenissuedany number
of horizontalbargraphsmaybedravn unlesshe charactersirerede nedby anothercommand.

5.1.5 Draw Horizontal Bar Graph (254 124 [column] [row] [dir] [length])

Draws a horizontalbar graphin [row] startingat [column] with a lengthof [length] pixels. [row] may
have a valueof 0x01 or 0x02, columnmay rangefrom 0x01to 0x14 andlengthmaybe from 0x00to 0x64
(Oto 100)if thegraphcanextendthefull width of thescreen Eachcolumnis 5 pixelswide (spacedetween
thecolumnsdon't count).[dir] speci esthedirection: 0x00goesfrom left to right, 0x01 goesfrom right to
left.

5.1.6 Define Custom Character (254 78 [c] [8 bytes])

Thedislayallows up to 8 userde ned (custom)charactersThesecharacter®ccupy the rst 8 (0x00to
0x07)placesin thecharacteset.

Customcharacteroccupy a 5x8 pixel matrix. Built in charactersare5x8: the bottomrow of pixelsis
normally resenedfor the underlinecursor The underlinecursorshouldbe turnedoff if the bottomrow of
pixelsformspartof a customcharacter

Thecharactersrede ned by issuingthecommand5478[c] followedby 8 bytesto de ne thecharacter
[c] is thecharactenumber(0x00to 0x07). The 8 bytesaremappedasshavn below;

A "1" bit indicatesanon (black) pixel, a"0" bit indicatesanoff (clear)pixel.

Oncede ned, a characteiis displayedsimply by issuinga value (0x00 to 0x07) correspondingo the
charactenumber The charactewill belaid outasfollows;
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Table7: 8 Byte Map

LSB
12| 3| 4| 5 | DataByte0
6 | 7| 8| 9 | 10| DataBytel

11 | 12 | 13| 14 | 15 | DataByte2
16 | 17 | 18 | 19 | 20 | DataByte 3
21| 22 | 23| 24 | 25 | DataByte4
26 | 27 | 28 | 29 | 30 | DataByte5
31| 32| 33| 34| 35| DataByte6
36| 37| 38 | 39 | 40 | DataByte 7

wn

* k| k| k| x| *| [ x| OO

| k| | k| k| ¥| X *Z

SB[ k[ k| k| k[ k| ¥| *

Table8: Characteialues

11 2| 3|4]5

6 | 7] 81| 9|10
11| 12| 13| 14| 15
16| 17| 18| 19| 20
21| 22| 23|24 25
26| 27| 28| 29| 30
31| 3233|3435
36| 37| 38| 39| 40

Cursor Line

NOTE Customcharacterwill be erasedf ary of the "Initialize bargraph"commands
areissued.

Exampleof a degreesymbol:
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5.1.7 Initialize Medium Digits (254 109)

This commandde nesthe 8 specialcharactergo be blockssuitablefor usein draving mediumdigits.
Any previousde nitions will belost.

Oncethis commanchasbeenissued any numberof mediumcharactersnay be placeduntil the charac-
tersarerede nedby anotherrommand.

5.1.8 Draw Medium Digits (254 111 [row] [column] [digit])

Draws a mediumdigit in [row] and[column] usingthe speci ed [digit]. Medium digits occupy two
rows. Whenthe[row] is speci edto be“1”, the mediumdigit will be displayedcorrectly Whenthe [row]
is speci edto be“2”, only thetop partof the mediumdigit will bedisplayed When[row] is speci edto be
“0", only thebottompartof themediumdigit will bedisplayed.

6 Miscellaneous Commands

Thecommanddistedin this chapterdon't readily t in ary of the othercategories,or areusedin more
thanonecategory.

Somecommandsmarked with an“R”, may be'rememberedto setnew defaultsthatwill bein effect
eachtimetheunitis poweredon.

6.1 Command List
This chapterdealswith commandunctions.
6.1.1 Remember

This commandallows a numberof settings,suchas cursorstate,brightnessetc. to automaticallybe
storedto non-wlatile memoryso they becomenew defaults. The commandshouldonly be usedwhen
requiredfor two reasons;

1. Writing to non-wlatile memoryis time consumingandslows down the operationof the display
2. Non-wlatile memoryhasa'write limit" andmayonly be changedapproximatelyl00,000times.

Commandsvhichmaybeusedwith the'rememberfunctionaremarkedwith an"R" in the"Default”" column
in thecommandables.The exampleshavs the procedureo set“Auto scroll ON” asthe default condition.
Commandsreshavn in bothdecimalandhex in this example;
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Table9: Commandexample

Decimal Hex Function
2541471 | FE9301 | Turnon"remember'function
25481 FE51 Turn on autoscroll. Since"remem-

ber"is ON, this settingwill besaved
in non-wolatile memory
2541470 | FE9300 | Turnoff "remember‘function

Any numberof commandsnaybeentereetweerthe' remembeON' and' remembeOFF commands,
andall settingswill bememorized.

6.1.2 Clear Display (254 88)

Thiscommandlearsthedisplayandresetghetext insertionpoint to thetop left of the screen.

6.1.3 Display On (254 66 [minutes]) (R)

This commandturns on the display on for a time of [minutes]minutes. If [minutes]is zero(0), the
displaywill remainoninde nitely.

NOTE Thefactorydefaultfor displayis on.

6.1.4 Display Off (254 70)

This commandurnsthe displayoff.

6.1.5 Load Startup Screen (254 64 [32 characters])

This commandsetsandmemorizeghe startupscreerwhich will appeareachtime thedisplayis turned
on. By defaultthe screershaws;
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Table10: Default Screen

Matrix Orbital

PK162-12

The 32 charactersle ne thetwo 16 characterows of the screen.

Tablel1: Default Screen

Characterl  Character16
Character21 Characte32

If sendingmorethan10 characterso be stored,addin a~10mspercharactedelay Prede nedcustom
characterganbeusedin the“Startup Screen’aswell, by using0x00through0x07 characters.

6.1.6 Set brightness (254 153 [brightness]) (R)

This commandsetsthe display brightnesgo [brightness]where[brightness]is a value between0x00
andOxFF (betweerD and255). The higherthe numberis, the brighterthe displaywill appear

6.1.7 Set brightness and save (254 152 [brightness]) (R)

This commandvorksin exactly the sameway asthe “Set brightness’‘command.The only differenceis
thatit savesthebrightnessraluein the non-wlatile memoryof the module whereaghe previouscommand
only changeghevalueuntil thenext powerdown.

6.1.8 General Purpose Output Off (254 86 [gpo #])
ThiscommandurnsOFFary of thegenerapurposeoutputs.[gpo#] is1to 7.

6.1.9 General Purpose Output On (254 87 [gpo #])

ThiscommandurnsON ary of thegeneraburposeoutputs.[gpo#] is 1 to 7. ON meanghatthe output
is pulledlow (groundvia 240o0hms).
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6.1.10 Set I°C Address 254 51 [address]) (R)

This commandsetsthe I2C write addresf the module. This value mustbe an even numberandthe
readaddresss onehigher For exampleif thel2C write addresss setto 0x50,thenthereadaddresss 0x51.
The changein addresss immediate. This addresss 0x50 by default, andis resettemporarilybackto that
valuewhenthe'manualover-ride' jumperis usedon power up.

6.1.11 Read Module Type (254 55)

This commandwill return,overthe RS-232interface,the modeltype value of the module. Valuesfor
variousmodulesat thetime of this publicationareasfollows;

Table12: Module Values

LCD0821- 0x01

LCD2021- 0x03

LCD2041- 0x05

LCD4021- 0x06

LCD4041- 0x07

LK202-25- 0x08

LK204-25- 0x09

LK404-55- Ox0A

VFD2021- 0x0B

VFD2041- 0x0C

VFD4021- 0x0D

VK202-25- Ox0E

VK204-25- Ox0F

GLC12232- 0x10

GLC24064- 0x13

GLK24064-25- 0x15 | GLK12232-25- 0x22 | PK162-12- 0x3A
VK162-12- 0x32 LK402-12- 0x33 LK162-12- 0x34

6.1.12 Set RS-232 port speed (254 57 [speed])

This commandsetsthe RS-232port to the speci ed [speed]. The changetakes placeimmediately
[speed]is a single byte specifyingthe desiredport speed.Valid speedsareshavn in thetablebelon. The
speedcanbemanuallyresetto 19,200baudin theeventof anerrorduringtransmissiorfincludingtransmit-
ting a valuenot listed below) by settingthe 'manual over-ride' jumperon the moduleduring power. This
commands ignoreduntil this jumperis removedagain.

Table13: SpeedSettings

SpeedValue Speed
81 Hex 2400Baud
20 Hex 9600Baud
OF Hex 19200Baud
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6.1.13 Set Serial Number (254 52 [byte1] [byte2]) (R)

Modulesmaybe deliveredwith the serialnumberblank. In this casethe usermay setthe desired2 byte
serialnumberusingthis one time only command.Upon the executionof this commandthe modulewill
echothesetwo bytesbackoverthe RS-232interface. The serialnumbermay be setonly once. Any future
attemptto executethis commandwill resultin no changeandthe modulewill returnto the originally set
serialnumber

6.1.14 Read Serial Number (254 53)

Thiscommandwill return,overthe RS-232interface thetwo-byteserialnumberof themoduleasit was
previously stored.

6.1.15 Read Version Number (254 54)

Thiscommandwill returnthe rmw areversionnumberof thedisplay The rmw areversionnumberis
a l-bytehex value.

6.2 Flow Control

Thedisplayhasbuilt in o w controlwhich may be usefulwhenlong stringsof text aredownloadedto
thedisplay Flow controlis enabledor disabledby two commands.f o w controlis enabledthe display
will returnan“almostfull" messag€0xFE)to the controllerwhenits internalbuffer lls to ade ned level,
andan"almostempty"messag€0xFF)whenthe buffer contentsdropto ade ned level.

6.2.1 Enter Flow Control Mode (254 58 [full][empty])

NOTE Flow controlappliesonly to the RS-232interface.lt is notavailablefor 12C.

This commandenableso w control. Whenthebuffer lls sothatonly [full] bytesareavailablethedisplay
will returnan"almostfull" messag€éOxFE)to the controller Whenthe buffer emptiessothatonly [empty]
bytesremainthe dislaywill returnan"almostempty"messagé0xFF)to thecontroller

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

Whetherthe useris in ' 0 w control mode' or not, the modulewill ignoredisplay or commandbytes
which would over-run the buffer. While in ' o w control mode' the unit will return OXFE when buffer is
almostfull eventhoughit may have alreadythrown rejecteddataaway. Thebuffer sizefor the displayis 80
bytes.

Whenusingthis commandn anapplication,selectionof the valuefor the buffer almostfull shouldbe
consideredrery carefully. Thisis acritical aspecbf usingthiscommando it' s full potential. Whenusinga
hostsystemor PCwhich containsa FIFO, the usershouldsetthe valueof [full] equalto or greaterthanthe
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sizeof the FIFO. The reasonfor this is thatthe FIFO may be full whenthe hostsystemrecevesOXFE. In
thecaseof 16550UART thesizeatits maximumis 16, thereforethevalueof shouldbesetto 16 or greater

6.2.2 Exit Flow Control Mode (254 59)

Thiscommandurnsoff o w control. Bytesmayover ow the buffer without warning.

7 Appendix: Command Summary

7.1 General

The operationof thedisplayis controlledby a simpleandconsistentommandset.
Commandgontrol;

Text display
Graphicdisplay
Keypadinterface

[}
[ ]
[ ]
¢ Miscellaneousperatingparameters

This chaptetincludessummarytablesof all commands.

7.2 Issuing Commands

Commandsare issuedto the display by the controller In a testsetup,commandscan be issuedto
the display by meansof a BASIC program,usingthe chr$() function. In the tablesbelow, we've shavn
commandsn hex, ASCIl and decimalform. All commandsegin with the pre x charactefOxFE (254
decimal). Thesecommandsareissuedon the serialcommunicationdink (12C or RS-232)at the currently
de ned baudrate.

For example(usingBASIC in atestsetup).the usercouldissuethe commando clearthe screeron the
displayby includingtheline;

in the BASIC program.
Or, with C theusercould (usingZcommseriallibrary)

7.3 On Numbers

Like all computerizeddevices, the display operatesvith commandsand valuesin the form of binary
numbers.Thesebinary numbersarearrangedn 8 digit (i.e., 8 bit) groupscalledbytes. The decimalvalue
of abytemayhave ary valuefrom 0 to 255.
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Bytesareusuallyspeci edin eitherdecimalor hexadecimalbasel6) form for conveniencesincebinary
numbersareconfusingto dealwith directly. Hexadecimalhex) numbersareparticularlycorvenientbecause
exactlytwo hexadecimadtigits make up onebyte,eachhex digit representing binarydigits (4 bits)asshaovn
here;

Table14: 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 thetable,the byte 0100101 1canberepresenteth hex as4B, which is usuallywritten asary
of 4Bh,4BH, 4B hex or Ox4B.
Thenumberscanalsobe expressedn decimalform if preferred.

7.3.1 ASCII Characters

Sincecomputergiealinternallywith numbersonly, but externallywith bothlettersandnumbersseveral
schemeswere developedto 'map’ written characterdo numericvalues. One suchschemehasbecome
universal,the American StandardCodefor Information Interchangepr ASCII. ASCII tablesare readily
availablefrom anumberof sourcesA few exampleswill do here;

Table15: Exampleof anASCII Table

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

This givesriseto the possibility of confusionwhenparameterarebeingseton thedisplayFor example,
the GPOON andOFF commandsisea numberto indicatewhich GPOis beingcontrolled.We're told that
acceptablevaluesareQ to 6. All suchparametersnustusenumericvalues(i.e., the actualbyte values).If
we sendthe ASCII number0 by mistale it will actuallygive thevalue48 decimal(30 hex) to the parameter
whichis wrong.

In thetablesgivenin thefollowing sectionsASCII charactersireshovn as'A’, with singlequotes.
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7.4 Text Commands

Syntaxin thetablesbelow is givenin hex, decimalanddecimalwith ASCII, in thatorder, oneperline.

NOTE Theletter"R" in the “Default” columnindicatesthat this statecan be saved to
norvolatile memorywith the“Remember’command.

Table16: Text Commands

Command Syntax Default Notes
Auto line wrapon FE43 OnR Enables line
25467 wrapping  (not
254'C' word wrap).
Auto line wrap off FE44 Off R Disables line
25468 wrapping.
254'D'
Auto scrollon FE51 OnR Enablesscroll at
25481 bottom of screen.
254'Q' Text will push
display up one
line to make room
for new line.
Auto scroll off FE52 Off R Disables  auto
25482 scroll. Text will
254'R’ wrap to top left
and  overwrite
existing text.
Setcursorposition FE 47 [col] [row] 254 71 | Off R Moves  cursor
[col] [row] to the specied
254'G' [col] [row] column and row.
The cursormarks
the text insertion
point in this and
all commands.
Sendcursorhome FE48 This command
25472 moves the cursor
254'H' to the top left of
thedisplayarea.
Underlinecursoron FE4A Off R Turns on the un-
25474 derlinecursor
254'J
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Command Syntax Default Notes

Underlinecursoroff FE4B R Turns off the un-
25475 derlinecursor
254'K'

Blinking cursoron FE53 OnR Turns on the
25483 blinking  block
254'S' cursor

Blinking cursoroff FE54 R Turns off the
25484 blinking  block
254'T' cursor

Cursorleft FEA4C Moves the cur
25476 sor one position
254°'L' to the left. If the

cursor is already
at the beginning
of a line it will
move to the end
of theotherline.

Cursorright FEA4D Moves the cur
25477 sor one position
254'M' to theright. If the

cursor is already
attheendof aline
it will moveto the
beginning of the

otherline.
7.5 Keypad Interface Commands
Table18: KeypadinterfaceCommands
Command Syntax Default Notes
Auto repeatmodeon FE 7E [0x00|0x01] Off R Applies to key-
254126[0|1] pad  only.0x00
254'~' [0]1] = 200 ms type-
matic,0x01 =
key down/key up
codessent.
Auto repeatmodeoff FE 60 Off R Appliesto keypad
25496 only.
254"
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Command Syntax Default Notes
Auto transmitkey presses| FE41 OnR Setsautotransmit
on 25465 modefor keypad.
254'A' Key pressesare
transmitted  to
host without
polling.
Auto transmitkey presses| FE4F Off R Up to 10 key
off 25479 presses buffered
254'0' until polled.
Clearkey buffer FE452 N/A Clear unreadkey
5469 presses.
254'E'
Poll keypad FE 26 N/A Returns buffered
25438 key presses to
254'&' application. Re-
turns 0x00 if
no key presses.
High order bit
set unlessthis is
the last/only key
press.
Setdebouncgime FES55[time] 52msR Resolution: 1 =
25485 [time] 0.6554 ms [time]
254'U' [time] is a numericmul-
tiplier.

7.6 Bar Graphs and Special Characters

Thecommandsn this sectionareusedto de ne anddisplaybargraphsandspecialcharacters.

Table20: Bar GraphsandSpecialCharacters

Command Syntax Notes

Initialize mediumDigits FE6D Initializes the user characterset to
254109 make mediumdigits.
254'm'

Initialize thick verticalbar | FE76 Initializes the user characterset to

graph 254118 make wide verticalbargraphs.
254'v'

Initialize thin vertical bar | FE73 Initializes the usercharacterset to

graph 254115 make narrav verticalbargraphs.
254's'
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Command Syntax Notes
Initialize mediumDigits FE6D Initializes the user characterset to
254109 make mediumdigits.
254'm'
Initialize horizontal bar | FE68 Initializes the user characterset to
graph 254104 malke horizontalbargraphs.
254'h’

De ne customcharacter

FE 4E[c][8 bytes]
25478 [c][8 bytes]
254'N' [c][8 bytes]

De nesoneof 8 custom'user”char
acters. Charactemumberis [c] be-
tween0x00and0x07.

Draw verticalbargraph

FE 3D [col][length]
25461 [col][length]
254'=" [col][length]

Drawsaverticalbargraphatcolumn
[col] of length [length]. Lengthis
measuredn pixels (0x00to 0x14).
User must rst usethe 'v' or 's'
commando initialize characters.

Draw horizontalbargraph

FE 7C [c][r[d]llength]
254 124 [c][r][d][length]
254" [c][r][d][length]

Draws a horizontalbar graphstart-
ing atcolumn[c] onrow [r] with di-
rection[d] (O is right, 1 is left) of
length[length]. Lengthis measured
in pixels(0x00to 0x64if startingin
columnl). Usermust rst usethe
'h' commandoinitialize characters,

Draw mediumdigits

FE 6F
[row][column][digit]

254 111
[row][column][digit]

254 ‘o'

[row][column][digit]

Draws a mediumdigit in [row] and
[column] usingthe speci ed [digit].
Medium digits occupy two rows.
When the [row] is speci ed to be
“1", the mediumdigit will be dis-
played correctly When the [row]
is speci ed to be “2”, only the top
partof themediumdigit will bedis-
played. When[row] is speci ed to
be “0”, only the bottom part of the
mediumdigit will bedisplayed.

Table: Bar GraphsandSpecialCharacters

7.7 Miscellaneous Commands

Table22: MiscellaneousCommands

| Command

| Syntax

| Default

| Notes
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Command Syntax Default Notes
Remember FE93[0|1] off Turns the "re-
254147 member'function
on[1] or off [O].
ClearDisplay FE58 N/A Clears screen of
25488 text and graphics,
254X placestext cursor
attop left.
Load StartupScreen FE40[32 char] Matrix ~ Orbital | Loadsnew startup
2546432 char] PK162-12 screen (32 char
254'@' [32 char] acters). Screen
isrememberedbr
subsequenpower
ups.
GPO or Keypad Interface | FE25[mode] 0 To select either
Mode 25437 [mode] GPO or Keypad
254% [mode] mode.0= Keypad
Interface Model
= GPOmode.
General Purpose Output | FE56[gpo#] Off Turns a general
Off 25486 [gpo#] purpose output
254'V' [gpo#] OFF [gpo #] may
befrom 1to 6.
General Purpose Output | FE57[gpo#] Off Turns a general
On 25487 [gpo#] purpose output
254'W' [gpo#] ON. [gpo #] may
befrom 1to 6.
Setl?>C Address FE 33 [address] 0x50 Valueis write ad-
25451 [address] dressandmustbe
254'3' [address] even,readaddress
is 1 higher
ReadModule Type FE 37 SeeTable Readghe module
25455 type.
254'7"
SetRS-232PortSpeed FE 39 [speed] 19,200Baud Sets RS-232
25457 [speed] speed.
254'9' [speed]
SetSerialNumber FE 34 [bytel][byte2] N/A This is a one-
25452 [bytel][byte2] time-use com-
254'4" [bytel][byte?2] mand which
works only on
units without
factory set serial
numbers.
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Command Syntax Default Notes
ReadSerialNumber FE 35 Reads the two
25453 byte serial num-
254'5' berof themodule.
ReadVersionNumber FE36 Reads the
25454 rmw are ver
254'6' sion number of
themodule.
EnterFlow ControlMode | FE3A [full] [empty] Off Sets "full" and
25458 [full] [empty] "empty"  marks
254" [full] [empty] for the 80 byte
display buffer.
When buffer
reaches  [full]
display will
return OXFE to
host. When
buffer reaches
[empty] display
will returnOXFFE
Exit Flow ControlMode FE3B Turns off ow
25459 control.
254"
8 Appendix: Specications and Options
8.1 Specifications
Table24: ErnvironmentalSpeci cations
Standardremperature Extendedlemperature
OperatingTemperature 0 Cto+50 C -20Cto+50 C
StorageTemperature -30Cto+70 C -30Cto+70 C
OperatingRelatve Humidity | 90% maxnon-condensing 90% maxnon-condensing
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Table25: ElectricalSpeci cations

SupplyVoltage 4.75- 5.25Vdc (optional7 - 15Vdc)
SupplyCurrent(all pixels off) 16 mA typical
SupplyCurrent(all pixelson) 24 mA typical

Table26: Optical Characteristics

Numberof Characters| 32 (16 characterdy 2 lines)

Matrix format 5 x 8 with underline

DisplayArea 56.0x 13.8mm XxY

CharacteSize 2.67x 5.01mm (XxY)
CharactePitch 3.2mm
Line pitch 5.35mm

Dot Size 0.51x 0.6 mm (XxY)

Dot Pitch 0.54x 0.63mm (XxY)

Luminance 350cd/n? min.
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Figure21: PhysicalLayout

8.2 Options

Table27: OptionsAvailableon PK162-12

ExtendedTemperature| -E
Wide Voltage -V

9 Appendix: Glossary

Table28: 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
night-timeandimproveddaytimereadability

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
connectintegrated circuits (1°Cs). 12C is a multi-
masterbus, which meansthat multiple chips can be
connectedo the samebus andeachonecanactasa
mastemy initiating a datatransfer

Interface

A meangy whichtwo systemsnteract.

LCD

Liquid CrystalDisplay.

Module Type Value

This refersto the modelnumberof themodule.

Pixel

The smallestindividually controllable elementof a
display

PLED

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

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

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

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.

Volatile Memory

Temporarymemory Oncethe power supplyis turned
off volatile memoryis thenerased.
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