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PREFACE

About thismanual
This Star LaserPrinter4 ApplicationsManual gives you the information
you need to programthe StarMicronicsLaserPrinter4.

Whywouldyou readthisbook? Mostpeopleusing a laser printerjust run
softwarepackageswithbuilt-inprinterdrivers,whichlookaftereverything
theircomputerssendtheirprinters.Butmanyofus- smallbusinesspeople
and home computerusers, not to mention the wizards who write those
softwarepackages—wanttobenefitfromallthenewfeaturesofferedbyour
pnntem.

Doyouwantcompletecontroloverthecharacte~andimagesyouprint? Do
you want to make yourStarLaserPrinter4 work like someearlierkind of
printer? Thismanualprovidesthe softwarehelp you needto get the most
fromyour LaserPrinter4.

Though this ApplicationsManual is really intendedfor intermediateto
advancedcomputerusers,we’vetriedtoaccommodaterelativenovicestoo.
The informationis organizedso you can walk throughthe generaltheory
underlyingprinter programmingbefore dancinginto specific details. It
makessense,therefore,to readthe first threechaptersbeforejumpinginto
the middle.

There’sagoodreasonto readeachchapterfromitsstarttoo.Peoplelearning
howto use anew printeroftenfindtheterminologya barrier. So insteadof
buryingwhatmaybe newjargon in a Glossaryat the back,we defineeach
newtermthefirsttimeitappears.Thewholefirstpartofthechapteronfonts,
forexarnple,definesdifferentaspectsof afont (acollectionofcharactersof
the samesize and style).



What’sin this manual?
● In “Gettingto KnowYour StarLaserPrinter4“ we providea list of the

features that make this a splendidprinter, to help you choose which
feahues you want to exploit. There’sa bit on how laser printerswork,
insideandout. The chapterthen explainssoftwarein generalterms, in-
cluding how to write control and Escape commandsto make those
feahues work.

● “Controlling Your Printer” examines the parameters and “superset”
commandsyou givethe StarLaserPrinter 4 to directpreciselyhow you
wantit tobehave.Theseletyoucontroltheprinter,managepageformats,
and specifywhatyou wantprinted.

● For most of us, the “Fonts”chapterwillbe useful: how to use the fonts
built into the LaserPrinter4, plus those that come on cartridges or
computerdisks.

● You may neverlook at chapters4 and5, whichcoverStarLaserPrinter
4 commands. YourLaserPnnter4 emulates otherprinters: it imitates
other printersby acceptingthe same commandsthey do. Just think of
your Star LaserPrinter4 as two printershidinginsideone unit.

If youwanttowriteormodifyaprogramthatusesoneof theseprinters—
the Hewlett-PackardLaserJet11Por EpsonFX-850- chapters4 and5
show how your Star LaserPrinter4 can emulate to accordingly. The
chaptersfirstdescribehowtocontroltheprinterandto formatpages,then
howtqmovetheprintposition,andfinallyhowtousefontsandgraphics.

The chapter on the LaserJet IIP is longer and mom detailed than the
others. That’sbecauseyouaremomlikelytouselaserprintercommands
than commandsfordotmatnx printers. (If youhave softwa~ designed
only for dot matrix printers,you may have manuals for those printers
anyway.) We recommendyou use LaserJet HP emulationwhenever
possible,with FX-850emulationas yourbackupmode.

c The final“TechnicalSupplement”containingthe commandandcharac-
ter mfextmcetableswill probablyget thumbedthe most.



Conventions
Incidentally,oneof thoseTechnicalSupplementtablessuggestsa coupleof
typographicconventionswe’lluse.Baseten (decimal)numberswillgener-
ally be used here; if we have to use base sixteennumbers(hexadecimal)
we’ll expresslysay so.

Andsecond,thelowercaseLispracticallyidenticaltothenumberone(1ver-
sus 1). BecauselowercaseL is used in manycommanddescriptions,we’ll
use the character/to avoidconfusion.

TheStar LaserPrinter4 OperationsManual
Thismanualisthecompanionto theStarLaserPrin?er4OperatwnsiWanuaZ
thatcamewithyourprinter. Alaserprinteris a fairlycomplextoolthat re-
quirescareanddelicatehandling.Soto use thisApplicationsl14anualbest,
make sure you understandthat OperationsManual first.

Your OperationsManual holds essential informationabout the Laser-
Printer4, such as how to:
●

●

✎

✎

●

●

●

●

unpackand set up yourlaser printer,
connecttheStarLaserPrinter4 to yourcomputer’sserialorparallelport,
link the LaserPrinter4 into a networkof severalcomputers,
configurethe LaserPrinter4 to yourneeds(withvariablessuchas paper
size and speedof data transfer),
load paper and the toner cartridge,
operatethe panelswitchesanddisplay,
run the LaserPrinter4 self-test,
look afteryourprinterto keep it in peak condition.
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Getting to Know Your ‘” “
Star LaserPrinter4

T& chapterintroducesboththehardwareandsoftwareaspectsof the Star
LaserPrinter4’s personality,from fonts and print engine to ASCII and
Escapesequences.

1.1 STARLASERPRINTER4 HARDWARE

1.1.1 Versatility
YourStarMicronicsStarLaserPrinter4workswithpracticallyallcommer-
cial softwareprogramsandcomputers.WithfeaturesthatgobeyondStar’s
easy, affordable9-pinand fast,quality-printing24-pindotmatrixprinters
the Star Laser Printer is the logical next step in the series of fine Star
Micronicsprintem.

YourStarLaserPrinter4 producespagesthatlookcloseto typesetquality,
withup to 90,000dotsper squareinch—nomoreNLQ(nearletterquality)
compromises.The Star LaserPrinter4 produces four of those pages a
minute.These numberstranslateto about five times more resolutionand
aboutthreetimesmore speedthan the averagedot-matrixprinter.

Star’snewprinteris ~markablyversatile.Youcanprintcomplicatedforms
(widthwiseif you want) ... detailedgraphs ... your own customizedtype-
styles ... digitizedphotographs... other languages(includingArabic and
Japanese).

You can even print your letterheadand logo as you print your letter, and
reprint them directly onto a businessenvelope.You don’t even need to
removethepapertraytoprinttheenvelope:just slideit intothemanualfeed
slot.
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TheStarLaserPrinter4isidealfordesktoppublishing.Thepagesitproduces
makeperfectphotocopyor instant-printmasters.Andall the maindesktop
publishingsystems,includingAldusCorporation’sPageMaker andXerox
VenturaPubisher,worksplendidlywiththeStarLaserPrinter4.With“page
makeup”programsliketheseyou willbe able—maybefor the firsttime—
to delivercommunicationswiththe impactof top-notchgraphics.

1.1.2Font options
Youcan print withan amazinglywidevarietyof typefontsandsizes.The
Star LaserPrinter4 comeswith sevenbuilt-infonts,whichcan be printed
from 8.5pointsto 12pointsin size (apoint is about 1/72of an inch).
These fonts are:

Courier 12point Medium
Courier 12point Bold
Courier 12point Italic
Courier 1Opoint Medium
Courier 1Opoint Bold
Courier 1Opoint Italic
LinePrinter 8.5point Medium

Besidesthese,youmaybe ableto use optionalcartridgesanddisksto give
yourStar LaserPrinter4 a varietyof extra fonts,suchas these:

Helvet line drawing
LetterGothic presentationfonts
Bar codes opticalcharacterreaderfontsuniversalproductcode

You can load your Star LaserPrinter4’s memory with fonts stored on
computerdisks. Literallyhundredsof fonts are marketedby font-supply
companies.Somefontsareevenobtainablefromcomputer’’usergroups”or
“electronicbulletinboards”.Fontsyougetthiswayareinthepublicdomain,
whichmeansyou don’tneed to pay a licencefee to use them.

Ask your Star LaserPrinter4 dealer about resourceslike these. Desktop
publishingwith laser printem is fast-changingterritory, and some Star
Micronicsstaffpeoplehavefoundelectronicbulletinboardsandcomputer
usergroupsquitehelpfulinkeepingupwiththechangingpace.Ifyouinvest
a little time this way it may repayyou well.
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1.2.3Howyour Iaserprinter communicates
Yourcomputercommunicateswith the StarLaserPrinter4 througheither
apardef cableoroneof twokindsof serialcable.Theprinter’sinterjzce,
the link or boundaryit shares with your computer,defines whether the
printerwillacceptcharactersandcommandsfromyourcomputeronebyte
or one bit at a time.

A bit is thesmallestunitof computerorprintermemory.It haseithera low
orhighelectriccharge,whichwerepresentwiththedigitsOand 1.Usually
eight adjacentbits are grouped to form a byte. Since a byte normally
representsonecharacter,this stringof bits- O1OOOOO1—mightrepresent
the letterA.

The serial interfaceacceptsjust one bit at a time from your computer.A
parallelinterfacecanhandlea wholebyteatonce,bymovingdatabitsside-
by-sidealongseparatewires.Youchoosewhichinterfacemethodyouwant
to useby selectingit onthe controlpanel,as explainedin yourStarLuser-
Printer4 OperationsManual.

1.2.4 TheStar LaserPrinter4 is a computer
The StarLaserPrinter4 firstmapsthecharactemto be printedinto its own
randomaccessmemory(RAM).Thatis, theprinterbuildsa “picture”in its
memorycorrespondingto thepageyouwanttoprint.Whenthat’sdonethe
printercanreproducethepageontopaperon itsown,lettingyourcomputer
get on withother work.

YourStarLaserPrinter4 comeswithonemegabyteofRAM—theequiva-
lent of aboutonemillioncharacters.A StarLaserPrinter4 optionlets you
adda secondmegabyteofRAMif, say,youneedto mapfull-pagegraphics
or stemmorefonts. AccompanyingallthatRAMis another512kilobytes
of readonlymemory(ROM),containinga libraryof internalfontsandthe
programsthat let the StarLaserPrinter4 emulateotherprinters.

An Intel 80960KAcomputer chip controls both the memory and the
printingmechanisminthepnnter, calledtheprintengine.Theprinterstores
a whole page in RAM before printing it. (If a page is so dense that it
overflowsmemory-a mostunlikelyevent—theStarLaserPrinter4 prints
the page on two sheets.)
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1.2.5 ThePrintengine
It’s the print engine that-formsthe actualcharactersand graphics.The
enginedirectsitslaser,apinpointstreamoflightpulses,throughmirrorsand
lensesonto the surfaceof a positively-chargedrotatingdrum.

+

Mirror

Lens
Laser beam

~%a~nirr~ mirror

nductor laser diode

Photosensitive drum

Asthelaserscans,it“draws”thepage-mapstoredinyourprinter’smemory.
Wherevera lightpulsestrikes,that tiny partof thedrumdropsto a neutral
electricalcharge. That spot then attracts fine toner powder as the drum
rotatespast the powdercompartment.

Asthedrumrotatesfurtherit meetsthepaper.Thepaperitselfis negatively
chargedbypassingby a finecoronawire.Sinceoppositechargesattract,the
negativepaperclingsto the positivedrum.Then heat andpressurefroma
rollermeltor~usethedotsof tonerontothepaper,preciselyreproducingthe
image.

Finallythepaperslidesintotheoutputbin.Thepaperusuallycomesoutface
downso it stacksin the correctsequence.
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1.2 STARLASERPRINTER4 SOFTWARE

1.2.1Binaryand hexadecimalarithmetic
1fyou already know what hexadecimalnumbers are, you can skip this
sectionand go aheadto read aboutASCII.

The decimalnumbersystemwith which we’reall familiaris a positional
counting system. There’s the “ones” position, the “tens” position, the
“hundreds”positionandsoon. Eachhigherpositionis worthtentimesmore
thanthepositionto therightof it, sincethedecimalsystemusesthe baseof
ten. Moreover,we needten symbolsto showthe actualvaluesthatmaybe
in eachposition.

Thebinarysystemispositionaltoo.There’sthe“ones”position,the“twos”
position,the“fours”position,the“eights”positionandsoon. Inbinaryeach
positionisworthonlytwicethatofthepositiontoits right.Andweonlyneed
twosymbols- O(zero)and 1(one)- to showthevaluesthatmaybe in any
position.So in binarywe get numbersthat looklike 1O1Oor 10001100.

Thehexadecimalsystemis madeof base-sixteennumbers.Hexadecimalis
positionalliketheothercountingsystems.Andeachhigherpositionisworth
sixteentimesas muchas the positionto its right.

We need sixteen different symbols to show all the possible values one
hexadecimal digit could have. We can use our decimal system’s ten
symbols,but we’vehad to borrowa fewmore fromour alphabetto get all
thesymbolsweneed.Inhexadecimal,therefore,youcanhaveanumberthat
lookslike 2C7C,or evenFACE.

Here’showthedecimal,binaryandhexadecimalnumbersystemscompare:

Decimal
o
1
2
3
4
5
6
7

Binary

Ooo1
0010
0011
0100
0101
0110
0111

Hexadecimal
o
1
2
3
4
5
6
7

Decimal
8
9
10
11
12
13
14
15

Binary
1000
1001
1010
1o11
11(X)
1101
1110
1111

Hexadecimal
8
9
A
B
c
D
E
F
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The importantthingto realizeis thatthere’smorethanonewayto showthe
samenumericvalue.Computerprogrammers,forexample,occasionallyuse
the hexadecimalsystembecauseit’s so compact.(Programmersoftenjust
say “hex”.)This binarynumber:

10100101111111010011011111101101OO1O11O1OOOO1OO1

looksquiteabittidierwhenitiswrittenasA5FD37ED2D09, whichmeans
the samething.

1.2.2 TheASCII table
Where does the Star LaserPrinter4 get the charactersand instructionsit
needs to print in the first place’?It gets them fmm your computer,which
sendsa streamof text andcommandsto yourprinter.

The programin your computerthat controlseverythingsent to the printer
(called the printer driver) will usually be includedwith your computer
programs;suchasyourwordprocessor.Butthecommandscouldalsocome
fromaprogramyou’vewritten,perhapsinBASIC,aprogramminglanguage
that uses commonEnglishwords.

Internally,computemand printersuse only the binary number systemto
representboth commandsand all the alphabetic,numericand other key-
boardsymbols.Nearlyall of thosemachinesuse the sameschemeto code
thosesymbols,the AmericanStandardsCodefor InformationInterchange
(ASCII).

Anexample:inourfamiliardecimalsystem,binary01001010addsupto the
number 74. Dependingon which program your printer is using, it can
interpretthatbinarystring01001010aseitherthenumber74or thesymbol
J. The printer storesthe symbolJ at position74 in a table in its memory.

Thateight-bitbinarystring,or byte,canbe brokenintotwohalves.Theleft
or high-orderpartcontaining0100is calledthe zoneportion;the rightpart
holdingthe 1010iscalledthedigitsportion.Andinthehexadecimalnumber
system, the zone and digit parts of that byte are representedas 4 and A
respectively(lookthem up in the list above).

So the laserprinterunderstandsthe symbolJ as 01001010, whichwe can
also representas the decimalnumber74 or the hexadecimalnumber4A.
We’veprintedthisbyteverticallyandhorizontallybelow,showinghow it
addsup to decimal74 andhex 4A.
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o x 27 = o
1 x 26 = 64
0x25 = o
0x24 = o
1 X 23 = 8
0x2’ = o
1x21 = 2
0x2° = Q

74 Decimal
zone digits
0100 1010 Binary
4 A Hexadecimal

The ASCII table in the TechnicalSupplementshows all these equivalent
~presentationsfor the symbolsyour laser printerunderstands.The table
organizesthemin ascendingorder.In fact,ASCIIis organizedin a waythat
actuallymakessense.

Flip backtherefor a quicklook rightnow.Seehowyou can slicethe table
into clumps of 16 or 32, based on what’s in the zone portion under the
hexadecimalcolumn?Theseclumpsmakesubgroupsof similarsymbols:

● hex 00 to IF are the commandsymbolscalledcontrolcodes,
● hex 20 to 40 are the commonkeyboardsymbolsandnumerals,
● hex41 to 60 arecapitallettersandthe less commonkeyboardsymbols,
● hex 61 to 7F are lowercaselettersand a few finalsymbols.

That takes care of the first 128 ASCII symbols.However,nearly every
cofnputer and printer manufacturertreats the second half of the table
differently. Hewlett-Packard,for example, puts a variety of accented
foreignlanguagecharactemintopositions128-255(oftenreferredto ashigh
ASCIZ).Epson gives you a choice of either italics characters or IBM
charactergraphics.

1.2.3Controlcodes
TheASCIItableshowssymbolslikeJor2 thewaytheyactuallyprintonthe
laserprinter.But ASCIIincludesmorethanjust printablecharacters:none
of the controlcodecommandsat the beginningof the table actuallyprint.
Instead,when your computersends a controlcode to the laser printer it
makesyourprinterdo other things,suchas soundits beeper.
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Controlcodesmostlyhandlecommunicationsbetweenyourcomputerand
theprinteratthelowestlevel,atcablelevel.Forexample,a coupleofcontrol
codesmakesurethe printerbuffer(yourprinter’sstoragememory)doesn’t
overflow. In this book we’ll indicate control codes enclosed by angle
bracketsto their abbreviationsin the table: =&I%-means the Form Feed
controlcode,whichadvancestheprinterto thenextpagejust as thePRINT
button.does.

1.2.4Escapesequences
Controlcode 27, cESG or Escape, is a particularlyimportantone for
printers.Totellyourprinterallthethingsyoumightneed- settingmargins,
sayingwhereto print, choosinga particularfont, startinggraphicsand so
on- requiresmanymorethanjust twoor threedozencontrolcodes.So the
<ESC> control code has a special meaning: <ESC> means “the next
characterspecifiesa command,not somethingto be printed”.

Thereforeif you sendjust the character4 to the printerit willprinta 4 and
that’sall. Butif yousendthe cESC>codejustbefore the4 thentheprinter
(in FX-850 mode) will switchover to italics text. Extendingthe control
codesthis way givesyoumanymorecommandsto controlyourprinter.In
fact,these“Escapesequences”makeupmostoftheStarLaserPrinter’skm-
guage.

In this book we’ll leave spacesbetweencharacterswhen we showescape
sequences.You’llfind

<ESC>(S@ IOh12vos 3T

a bit more readablethan

<ESC> (sOp10h12vOs3T

Butrememberthatyou arenot to sendthosespacesif you sendcommands
to the printer.

To sumup, printercommandsareof two types.A controlcodeis a single-
charactercommandthattellsyourprinterto do something,likemovedown
one line. An Escapesequencecontrolsa printeroperationtoo, but is more
thanonecharacterlong.Sincetheyarecommands,neithercontrolcodesnor
escapesequencesare usuallyprintablecharacter.
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1.2.5Printerdrivers
Most softwarepackagesahvadyincludethe printercommandsthey need.
Theprogramsthatsendcommandsto theprinterso youdon’thaveto enter
them yourselfa~ calledprinter drivers.

Manyprogramsask youto installor configureyourprinter,whichusually
meanskeyingintoa menutheparticularsetupinformationdescribingyour
StarLaserPrinter4. You entersuchthingsas how you want to underline,
alterline spacing,or moveto a new print position.

Someprograms,suchas WordPerfectand the systemsfromLotusDevel-
opmentCorporation,let you put printerEscapesequencesbefore or right
insidethedocumentyouwanttoprint.Toturnonboldface,forexample,you
mightholddownspecialkeysonyourkeyboard,oftenlabelledCONTROL
or ALT,as youpressanotherkey.Or youmightuse a specialFunctionkey,
such as F6.

In fact,to takerealadvantageof yourStarLaserPrinter4’sspecialabilities,
youmightopt fora wordpmcessorthatletsyouspecifyfontchangeseasily.
WordPerfectandMicrosoftWord a~ strongatthis,butarebynomeansthe
only goodfont manipulator.

If you havetroubleusing a particularprogramwithyourStarLaserPrinter
4, you’ll probably get answers most quickly by asking your software
supplierhow the programinteractswith yourprinter.

Inthismanualwerefertoprograms,fontsandotherproductssoldbyseveral
companies.PleasemalizethatmentioningtheseproductsdoesnotmeanStar
Micronicsendomesthem in any way.

1.2.6Sendingyour ownprinter commands
Withouta printer driver, sendingcontrolcodes and Escape sequencesto
yourprinterproperlyrequiressomeknowledgeofa programminglanguage
like BASIC!or Pascal,or at leastof how to put suchcodesinto a program.
Withprogramminglanguages,the computerdoesn’tact on the commands
you put into a programuntilyoutell it to run that program.

When you give a commandto the printer from a computerprogram,you
normallyentereachpartof the commandas a separatecharacter.This way

. you don’taffectanythingelsehappeningon the computer.Youoftensend
eachcodeor characterin the commandby givingits positionin the ASCII
table, as a decimalor hex number.
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1.2.7A BASICexample
Here’sanexampleyoucan typein rightnow,to clarifywhatwe’resaying.
It’s written in MicrosoftBASIC for a computerthat uses the MS-DOS
operatingsystem,so if you have a differentcomputeror BASICyou may
haveto translatea bit.We’llshowcommandsthewaythey’rewrittenforan
Epsondot-matrixprinterbecauseyourStarLaserPrinter4understandsthose
commands.

TheLPRINTcommandsall senddatato theprinter.If thedatais something
you wantprintedyoujust put it in quotationmarks.If the data is a control
codeyoujustsaywhexeitisintheASCIItable,givingitspositionasaregular
decimalnumber.

BASICusuallysendsa carriagereturnafterevery80character, tokeepthe
print positionmovingwhenit hits the end of a line. Unasked-forcarriage
returnscan messup yourprinting,however,so it’s a goodhabitto put in a
WIDTHstatementas shown.That lets us print over the wholepage area.

The<BEL>controlcode— ASCIIcode7—is sentinBASICas CHR$(7).
ThecESG codeitselfis CHR$(27).Andbecausewe’reusingthecharacter
4 as part of an cESC> command,we type CHR$(52)insteadof “4”.
So if you start BASICand type thesecommands:

NEW
10 ‘ EXAMPLE
20 WIDTH “LPT1:“,255
30 LPRINTCHR$(7)
40 LPRINTCHR$(27);CHR$(52)
50 LPRINT“ITALICS!“
60 END
RUN

youmaketheprinter(inFX-850mode)firstsounditsbell-most peoplecall
it a beeper—and thenprint the line:

ITALICS!

Generally,whenyousenda controlor Escapecodeit staysactiveuntilyou
deactivateit. That’s what happensin line 40 of our programabove. All
subsequenttextwillbe italicizeduntilyouchangeit backto uprightagain.
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Mostprogramminglanguages,and someversionsof BASIC,let you treat
the printeras a file to whichyoucan senddata.Whenyou writea program
withoneof theselanguagesyou“open”theprinterfile,printintoit,andthen
“close”the file whenyou’redone.Thisprogrammingjargon soundsfunny
if you’renot used to it—but it works.

A fewprogramminglanguageslet yousendcommandsto theprintera third
way. Applesoft BASIC is one. With it, you can switchbetweenprinter
outputand screenoutput.

1.2.8Printeremulations
You noticedthat we said “in FX-850mode”up there? Your Star Laser-
Printer4 respondstothesameescapesequencecommandsthatseveraloiher
printemuse. Beingableto emulateprinterslike theEpsonFX-850lets you
use yourStarLaserPrinter4witholderprogramsthathaven’tbeenupdated
to take advantageof laserprinters.In fact, becauseit emulatestwo of the
mostpopularprinters,youcanusetheStarLaserPrinter4withjust aboutany
microcomputerprogramaround.

Unfortunatelythose printers often use different escape sequences for
exactly the same function.Those printers,moreover,provideescape se-
quencesfor functionsthe Star LaserPrinter4 doesn’t need, such as the
Epson’s Half-SpeedCommand.When your printer gets a command it
doesn’tsupport,it just ignoresthe command.

Macrosaresinglecontrolcodesyoucandefineyourself,whichdothe work
ofawholelongseriesofprintercommands.Ifyouareaprogrammeryouwill
be happyto hear the StarLaserPrinter4 supportsup to 99 macrosat once.
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Controlling
YourPrinter

YoucancontrolyourStarLaserPrinter4intwoways,eitherthmughcontrol
panelparameters or throughsoftwarecomrnana!s.In this chapterwe will
considerprintercontrolsmostlyfromthe perspectiveof the controlpanel.
However,we’ll also meet four specialcommands,the StarLaserPrinter4
superset.

Throughoutthis manualwe approachparametersand commandsthe same
way:overallprinter-levelcontrolsficst,thenpage-levelcontrols(layoutand
print positionmovements),and finallycharacter-levelcontrols(fonts and
graphics).We’lldiscussthese in generaltermsin this chapter.

The specificcommandsyoucansendto yourprinterto makeit emulate,or
work like, other printers are described in chapters 4 and 5. The most
importantfact aboutprintercommands,though,is that you may not even
needto knowhowto use them.If yoursoftwaresystemsincludetheirown
printer drivers, you may want to read only this chapter and skip all of
chaptem4 and 5.

2.1 PRINTERPARAMETERS

2.1.1 Thecontrolpanel
The easiest way to controlyour Star LaserPrinter4 is throughits control
panel, as explainedin moredetail in yourStarLzserl%nter 4 Operations
Manual.

When your printer is online (connectedto and under the controlof your
computer),its control panel display shows you the printer’s status. For
example,the READYlight blinks when the printer is warmingup. The
DATAlightcomeson whenevertheprinteris holdingdatait hasn’tprinted
yet.

Whenyoupressthe [ONLINE]button,theprinterchangesfmmnormalto
ofline modeandcannotacceptdatafromyourcomputer.Whentheprinter
is offlineyou canusetheotherpanelbuttons.For instance,if youpressthe

13



[TEST/>]buttonforthrecsecondhandreleaseitjust afterSTATUSSHEET
is displayedwhenthe laserprinteris offline,it finishesprintingthe current
page and then feedsin andprintsa statussheet.

Somebuttonson the panellet you performtwo functions.Holdingone of
those buttons down, rather than quickly pressing it, selects a different
operation.For example,holdingdown the [TEST/>]button for over six
secondsafterSTATUSSHEETis displayedmakesthe StarLaserPrinter4
print its test pattern.

2.1.2 Parametersettings
From the panel you can also changethe pararnetemthat definehow your
printer works. Parameterjust means “variable”. If you’re familiar with
earlier kinds of pnntem, you’ll understandthat laser printer parameters
controlpn%ymuchthesamethingsDIPswitchesdo.(ADIPswitchor’’dual
in-linepackageswitch”is asetof smallswitchesthatcontrolvariousprinter
functions.)

Theprinterstorestheseparametemaseasy-to-useprogram menuitemsthat
you can selectfromthe controlpanel.Theseparametemspecify:

8
●

●

●

●

9

●

●

emulation(whatprinterthe StarLaserPrinteremulates)
numberof copies(thenumberof copiesof eachpageto be printed)
character(whatcharacterfont to print)
job size (whatsize of paperthe printerwilluse)
layout(howpageswillbe formatted)
paperfeed (howpaperwillbe fed)
page,mode (partialor full)
interface(howtheprintercommunicateswithyourcomputer)

A d@auZtis thesettingtheStarLaserPrinter4willuse ifnoneis specifically
selectedbyaprogram.Whenyoufirsttumon orlaterreset yourprinterthese
defaultsettingswill take effect.

Yourmainuse for the controlpanelwilllikelybe to set the defaultsettings
you wantfor theseparameters.However,you willprobablyfmd the panel
convenienttoo when you want to switchbetweenmanual and automatic
paper feed.

2.1.3 Four versionsofparameters
TheStarLaserPrinter4 actuallystoresfourversionsof theseparametem:

s its “ultimatedefault”factorysettings,
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● the power-onsettingsin effectwhenyou first turn on the printer,
● your initialsettingsfor oneparticularsession,
● and the currentsettingsthat the printeris usingnow.

Theseare in priorityorder.The currentsettingsalwaysoverridethe initial
sessionsettings,whichin turnoverridethepower-onsettings,whichin turn
overridethe factorysettings.

FactorysettingsareprogrammedintotheStarLaserPrinter4whenit isbuilt
at the factory.Yourprinterkeepsthe factorysettingsfor its parametersin
ROM;theyneverchange.Youcancopythemintothecurrentsettingsor any
other settingsas needed.But the only way you can return to the factory
defaultsis fromthe controlpanel;no commandsdo this.

A few factorydefaultsettingsareas follows:
Item Factorydefaultsetting
Emulat;o.1 HP LaserJetIIP
Feeder Multi-purposetray
Numberof Copies 1
Orientation Portrait
Font 10-pitch12-pointCourier(internal)
Lines/inch 6 linesper inch

The power-on settingsare the normal default settings.The printer keeps
themevenwhenyouturnoffthepower.Whenyouturnon theprinter,these
power-onsettingsgetcopiedintothe initialandcurrentparametersettings.

YouprobablywillnotoftenchangetheStarLaserPrinter4’sinitialsettings
(sometimescalled“sessionsettings”).You’lllikelyonlychangethemwhen
you want to use a differentprinter emulationthan normal.These initial
settingsstay the same as the power-onsettingsuntilyou changethem.

On the otherhand,yoursoftwarewillprobablychangethe currentsettings
manytimes withinthe samedocument,witheverychangeof fontor print
style.

2.1.4 How to changeparameters
Withthe printeroffline,if you press the [PROGRAM]buttonthe printer
goesinto“program’’mode. Youcanthenstepthroughthelaserprinter’sfour
levelsof programmenu to configureyourprinter(seepage46-48,opera-
tionsManual).That’stheprocessofchangingcertainprintersettingssoyour
computerandprintercan communicateproperly.

15



I

It’s actuallyprettyeasy.Flippingthroughand settingparametersfromthe
panel is describedin detailin the StarL.userPrinter4 OperationsManual.

Basically,all you do is press the [ < ] or [ > ] buttonsto scrollthroughthe
sequenceof possibleparametersandvalues,whichis clearlyshownon the
paneldisplay.Youpress [v ] whenyouwantto godownandscrollthrough
a lower menu level. And you also press [ v ] when you want to save a
particularmenuitemas the valuefor a currentparametersetting.

SETPOWER-UPenablesyouto savenewsettingsin a permanentmemory
calledEEPROM.The new settingscan be storedeven whenthe poweris
turnedoff.Thefinalmenu(LOADFACTORYSET)isusedwhenyouwant
to start fromthe beginning,with the originalfactorysettings.

2.2 CONTROLLINGTHE PRINTER
In this sectionyou’llmeet two separatecontrolsoverhow the Star Laser-
Printer4 itself works.The INTERFACEparametercontrolscommunica-
tions between the printer and your computer. And the EMULATION
parameter determines,among other things, which set of commandsthe
printerwill use. Youcan set theseINTERFACEandEMULATIONpara-
meterson the controlpanel.

2.2.1 TheINTERFACEparameter
The INTERFACEparameter,the most basic of the Star LaserPrinter4’s
configurationsettings,defineshow yourcomputerconnectsto the printer.
You can set the INTERFACEto either Serialor Parallel.In most single-
computetenvironrnentsyou’lloptforthefasterParallelinterface;inamulti-
user networkyoumay be betteroff with Serial.

Theparticularprinterinterfacesettingsdon’tmatterasmuchasmakingsure
theymatchthoseon yourcomputer.If youuse anMS-DOScomputer,you
can set your computer’sparameterswith the MODEcommand.See your
MS-DOSmanual.

MostMS-DOSand AT-compatiblecompute~supportup to threeparallel
and two serialports, whichcomeon expansionboardsyouplug into your
computer.Whenyouinstallsuchboardsyou must set switchesto indicate
thenumberandaddressesof theseports.If youspecifythewrongaddresses,
you won’tbe ableto print.
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Serialinterface:rate
If youaskfor theSerialinterfaceyou’llhaveto tellyourprintermoreabout
howthe datawillbe comingin-in particularits rateandunit size andthe
meaningsof any specialbits.

The Rate parameterspecifieshow fast data will be arriving,measuredin
baud(namedaftertheFrenchcommunicationsengineerJeanBaudot).Pick
anyof the followingdata transferrates:

300baud
600 baud
1200baud
2400baud
4800 baud
9600baud (the default)
19200baud.

Roughly,onecharacter secondworksoutto 11baud.Ifyou’renotsurehow
fast your computerwill transmit, the general rule is to experiment.Try
sendinga pageto printat the highestspeed,andworkyourwaydownuntil
the printer’soutputlooksOK.

Serialinterface:specialbits
InSerialmodeyou’llalsohaveto specifyif yourcomputersendsdatabits
in groupsof seven(mostcomputerssendeight,the defaultfor a byte).

Sometimesan extrabit gets appendedto make the sum of all bits in each
characteralwaysoddoreven; that’scalledparity. Aparitybitcanhelp spot
transmissionerrors.Ifyourcomputersendsthatextraparitybit,you’llhave
to say whether it produces an even or odd number of “on” bits in the
character.

You’llalsohaveto indicateif yourcomputersendstwo stopbitsto indicate
the endof a byte,insteadof one,the default.Theseserialinterfacesettings
aredescribedinmoredetailinyourStarfuserPrinter4 @erationsMan~l.

Serialinterface:protocol
Finally,in Serial mode your computerwill use one of threeprofocoZsto
ensuredata is sent properly.Protocol(sometimesalso called “handshak-
ing”)means“whosayswhatwhen”,and is the wayyourprintertells your
computerit’sreadytonxeivedata.Yourcomputerandprintercommunicate
by sendingprotocolcontrolcodes(they’reat the frontof the ASCIItable).
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SomepmgrammemcalltheXONand XOFFcontrolcodes“kissonandkiss
off’ otherscallthesameprotocolDC1andDC3(fordevicecontrol).Either
way,thesecodesletyourprinterruntheshow,tellingthecomputerwhento
start and stopsendingdata.Yourprinterasksto havedataheldback when
its memoryis nearlyfull or whenit sensesan ERRORcondition.

DTR (DataTerminalReady)protocoldoes the samething slightlydiffer-
ently.Theprintersendsa continuoushigh-voltagesignaloverthe cableas
long as it can accept data, but drops the voltage to say “whoa” to the
computer.

Look in your computer’soperationsmanual, in the sectiondealing with
communicationsprotocols,to see whichis best for your system.You can
sticktotheprinter’sdefaultsifyourcomputerdoesnotusetheDTR,butdoes
use XON/XOFF.

2.2.2 Checkingyour connections
Yourcomputerandpnntermay havetroublecommunicatingwhenyoufirst
introducethemto eachother.Thequickwayto findoutif yoursettingsand
printercableareworkingis to sendyourprintera printoutfromyourscreen
(CTRL-PwithMS-DOS).

Whenthat’sdoneyouwillalsohaveto presstheprintbuttonon theprinter,
whichmakestheprinteradvanceto a new sheet.No laserprinterprintsand
ejectsa pageuntilit’stoldto feeda form,oruntilit hasreceivedallthelines
the page canhold.

If your Star LaserPrinter4 doesn’tprint what’son the computerscreen,
recheck your connectionsand interface settings. With an applications
programlikeLotus1–2–3orMicrosoftWord,youuseaprintersetuproutine
to match your computerwith your printer’soperatingcharacteristics.So
double-checkyoursoftwaresettings;yourcomputer’soutput,forexample,
mightnot be goingto the properport.

2.2.3 Printeremulations
OK, you’vegot yourprinter and computerconnectedproperly.Now let’s
focuson how yourprinterworks.

Your Star LaserPrinter4 understandsand uses the same commands as
severalearlier kinds of printers.Your printer worksby emulatingone of
these:
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● Hewlett-PackardLaserJet11P
● EpsonFX-850

Otherlaserprintersmayoffersuchemulationstoo,butoftenrequireinstal-
lation of a new circuitboard for eachemulation.Star Micmnicshas built
these two emulationsinto the StarLaserPrinter4.

You selectwhichemulationyou wanteitherby selectingit fromthe print
programmenuon the StarLaserPrinter4’s controlpanel,or by sendingthe
printerone of the supersetcommandsat the end of this chapter.

2.2.4 Whatare theemulatedprinterslike?
Mostof thetimeyouwillprobablychooseHPLaserJet11Pemulation,which
is the defaultwhenyou turnon the Star LaserPrinter4. That’sbecausethe
LaserJetIIP, like the StarLaserPrinter4, is a laserprinter.This emulation
modegivesyouthebestcontroloveryourprinter’sfeatures,andworkswith
most popularapplicationsprograms.

The FX-850emulationis quitepowerfultoo. It includesall the dot-matrix
printer commands(includinggraphics)used by hundreds of programs.
Mostly,you’llchoosethisoptionwhenyourun a programthatcannotsend
laser printercommands.

2,2.5 TheEmulationparameter
The Star LaserPrinter4’s Emulation setting defines which printer it is
imitating:Hewlett-PackardLaserJet11Por EpsonFX–850.

Mostof theotherEMULATIONvaluesbelowcanbe changedwithEscape
codesas well as fromthe panel.

AfewcomputerschangecertaincontrolorEscapecodeswhensendingthem
to theprinter,whichnaturallycausesconfision.Moreover,manyprogram-
merspreferto seehexadecimalprintoutwhentheyaredebuggingprograms.
To help withthese situations,you canmakeyourStarLaserPrinter4 print
inhexadecimalratherthantheusualASCIImodebyswitchingONtheHEX
DUMPparametersetting.
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2.2.6 Hints: Thehex dump
.

●

●

●

To make your Star LaserPrinter4 ‘printin hexadecimalratherthan the
usualASCIIsymbols,pressthecontrolpanelbuttonsthatput theprinter
offlineand in PROGRAMmode.Moveto the EMULATIONparame-
ter’s HEXDUMPsettingand selectON.

SomecontrolorEscapecodescanbeproblemsonafewcomputers;those
computemchangecertaincodeswhensendingthemto theprinter.If you
thinkyouhavethisproblemyouneedto seeexactlywhatyourprinteris
receiving.Werecommendyourunashortprogramthatloopsthroughand
printsthe ASCIItable.Print in hexadecimalratherthantheusualASCII
symbols.

If you spot a problemcodeyou can try to bypassthe problem,eitherby
sendingeach codedirectlyto the printer,or by changingyoursystem’s
printerdriver.Suchcomputer-specificsolutions,though,arebeyondthe
scopeof this manual.We suggestthat if necessaryyou consultanother
progranimermore familiarwithyourcomputer.

Actually,if youaredebugginganyprogramyou mayfindthishex-dump
modehelpfid.It can be a great trouble-shooter.

2.3 CONTROLLINGTHE PAGE
Inthis section we look at two controls you have over how the Star
LaserPrinter4 handles and formats its pages: You can set values for the
PAPERFEEDandLAYOUTparameterson thecontrolpanel.Attheendof
this sectionwe’ll alsopreviewdifferentwaysto movethe printposition.

2.3.1 ThePAPERFEEDparameter
ThePAPERFEEDparameterlets youspecifybothwhatkindof paperyou
wantandhow the paper is fed.

Oneconvenientthingabouta laserprinteris thatit doesn’tneedcontinuous
forms, sometimescalledfanfohi paper. Other printersfeed in a stack of
forms—withpagesalljoinedbyperforations-by havingsprocketsengage
andpullalongpinfeedholespunchedalongeachsideof thepaper.Afterit’s
printed you have to tear off the pinfeed-holestrips and then separatethe
pages.

Withthe StarLaserPrinter4 youcanprinton a varietyofordinarycutsheet
pages.
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For theFeedervalueof thisPAPERFEEDparameter,youfirstentereither
multi-purposetray, manualfeedor cassette(option)to indicatewhereyou
wantpaperfed from.Themulti-purposetrayhandlesvarioustypesandsizes
ofpaper(htter, Legal,A4,B5,Executive,OHPsheets,Labels,Envelopes).
Manualfeedmeansyoufeedeachsheetbyhandfromthemulti-purposetray.
The cassettetrayautomaticallyfeedssinglesheets,muchlike sheetfeeders
on othertypesof printers.

Thedefaultpapersizeis A4,youcanspecifyothersizesgivenbelowtoo.A
different-sizedtray automaticallyselectsthat differentpaper size.

.

.

.

●

8.5 by 11 inch letter-sizepaper
8.5 by 14 inchlegal-sizepaper
B5 international(used in every countryexcept North America)
(182by 257 mm)
the narrower“executive”size (7.25by 10.5 inches)

One other nice thing you can do is print directlyon envelopes.With this
Paper Sizeparameteryou can specifyenvelopesin sizes,Monarch,COM-
10,InternationalC5 andDL.Thenjust workout whereto put the address,
settheorientationto landscape(seebelow),andslideyourenvelopeintothe
multi-purposetray!

Inanyemulationmodeyoucansendyourprintercommandstochangepaper
sizeorfeedinpapermanually;youcanalsoselectthoseparametersfromthe
panel.Eitherway, a messagein the printerdisplaytells the operatorwhat
papersize to use.

2.3.2 Hints:Paper, labelsand transparencies
.

.

The best paperfor the StarLaserPrinter 4 has a smoothfinishand is of
60to 105g/m2weight.Anypaperdesignedforphotocopiersshoulddothe
trickthough;Xemx4024andCanonNP printnicely.Highqualitycotton
bondpaper,whichcontainsupto25percentcottonfibres,workspassably
well witheven heavierweights.

Be awarethat anypuckeredor wovenfinishmaynot print as sharplyas
you’dlike.Avoidshinycoatedpaperormultipartforms.Anddon’teven
thinkaboutputtingin stapledor rippedpages.
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● If you frequentlychangepaperweights,you willprobablyget skewing
problems—lines that print at an anglebecauseof misfeeding.For best
results,whenyourStarLaserPrinter4is firstsetup havethepaperfeeder
“squared”forpaperof at least60 grams.Lighterpaper,thoughcheaper,
isn’t reallythe way to economize.

● Wantto printon yourownpreprintedletterhead?Fine—solongas your
logo’isn’t thermographed.Thick coloredink may look luxurious,but it
canalsowindup stuckalloveryourprinter’sroller.Stayawayfromany
inksthatsoftenat relativelylowtemperatures;yourprinterfusespagesat
200°c.
Thiswarningappliesto coloredpapertoo,if ithasbeentintedwitha low-
temperaturedye.

● Whenprintingstartsfadingbecausethetoneris low,removethecartridge
andgentlymck it backandforthhalfa dozentimes.Don’ttip it upor the
tonermayspillout.Redistributingthetonerpowderthiswaycankeepthe
cartridgegoingfor anothertrayof paper.

● No question,workingwith singlelabel sheetsis more convenientthan
withcontinuouslabelstock.Laserprintersarefasterandproducebetter-
looking labels than other printers. But laser printers, which work by
electrostaticphotography rather than impact pressure, put different
stressesonlabelpaper.Eachsheethastobendoverandthroughtheguide
rollers; moreover, fusing toner to the paper involves heat. You can
eliminatetroubleby alwaysfeedinglabelsheetsmanually.

Both Avery’s“Lasergraphic”labels and Canon’slabels seem to work
fine. Yourmainconcernis thatthe labelscompletelycoverthe backing
sheetso it showsonlyat theoutsidemargins.Thatway individuallabels
can’teasilypeeloff.

Thesafestapproachistolaser-printsharpmastercopiesonpaperandthen
photocopythoselists onto labels.This will avoidputtingyourprinter’s
adjustmentfor paperthicknessout of adjustment.

● If you want to print transparenciesfor your overheadprojector,some
films will actuallymelt in your laser printer. Stick to 3M’s medium-
weighttransparencyfilm(type501)or to Hewlett-Packard’s#92285J.
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2.3.3 TheLAYOUTparameter
The layoutor@mat or setupof a pagerefersto how text is positionedon
the page. Layout includespage orientation,margins and the spacing of
charactersacrossand linesdownthe page. Youcan controlthesewith the
LAYOUTparameter.

You probably won’t use the LAYOUT parameter on the front panel’s
piograrnmenuverymuchthough.Mostof the time you’lleitherleavethe
Star LaserPrinter4 with its defaultsettings,or look afterpage formatting
with commandsyou sendfmm yourcomputer.

Page orientation
Apage’sorientationtellsyouin whichdirectiontheprintgoesonthe page.
Whenyouuseportraitorientationthelinesareprintedastheyareinanormal
businessletter,acrossthe widthof thepage.A portraitpaintingof a person
is usuallyvertical-hence the name.

LandsCap

Portrait

Whenyouuse landscapeorientationthe wordsareprinted“ontheirsides,”
verticallyup the lengthof thepage.Textwrittenwithlandscapeorientation
onlylookscorrectwhenyouturnthepagesoitslengthrunsside-to-side,just
like the paintingof a landscape.

Envelopesmust be printedwith landscapeorientation.You also will use
landscaperegularlyto printchafisor banners,and spreadsheetsor reports
with so manycolumnsthey wouldn’totherwisefit on the page.

AUinternalfonts,andalmostallcartridgeanddownloadedfonts,arestored
in the StarLaserPrinter4 withportraitorientation.
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Margins,columnsand lines
Youcanchangemarginsettingsforallfouredgesofapage.Theleftandright
sidemarginscan havevaluesfmm Oto 132,definingthe margincolumns
betweenwhichwordsand imagescan be printed.And the top andbottom
marginscan be set at anywherefromOto 112lines.

Text
Length

{

Portrait

, Top Margin ,

\ Bottom Margin /
Landscape

Orientation Orientation

Themeaningof a line(sometimescalleda “row”)is definedby the vertical
motionindex(VMI).Theprintermovestheprintpositiondowna linewhen
it gets a LineFeed code,usuallywhenit bumpsinto the rightmargin.
You’llprobablylet yourcomputerprogramset thelinedepth.Butfromthe
panelyou can set the VMIvalue in incrementsfrom 1/48to 255/48of an
inch.

2.3.4 Movingtheprintposition:a preview
Wh.hdot-matrixanddaisywheelprinters,youpickwheretoprintonthepage
eitherby movingtheprintheadbackandforthorbymovingthepaperitself.
Laserpnntemdon’thaveprintheads,buttheprincipleremainsthesame:you
haveto sayexactlywhereonthepageeachpictureandstringof textisto go,
so eachpage canbe constructedin the printer’smemory.

Insteadof talkingaboutpnntheadswe talk aboutmovingtheprintposition
(some people call it moving the “cursor,” using the computer-screen
analogy).Horizontally,youcanmovetheprintpositionwithbackspaceand
carriagereturncommands.Vertically,youcanmovetheprintpositiondown
thepagebyprintingsomanylinesper inch,orby sendingline-feedandhalf
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line-feedcommands.You can alsomoveto tab settingsboth horizontally
andvertically(handyfor tablesandblankforms,or makingroomfor your
diagrams).

But those aren’tall. Dependingon whichprinteremulationyou are using,
you can tell the StarLaserPrinter4 to movethe printpositionverticallyor
horizontallyin incrementsof:

1/10,1/12or similarfractionsof an inch (pitchsettings),
1/48,1/60,1/72,1/120or 1/216inch (lineor columndefinitions),
1/300inch (dots),or
1/720inch (tenthsof a point).

These incrementsreflect the history of twentiethcenturyprinting.Pitch,
referringto thenumberofcharactemprintedineachhorizontalinch,derives
fromhow typewritersspacetheircharactem.Lines and columnswere first
usedby earliercomputerprintem(on whichthey are calledhorizontaland
verticalmotionindexes).You alreadyknow aboutthe Star LaserPrinter4
being able to print 300dots to the inch.And the unitby whichtypesetters
havemeasuredtext for centuriesis thepoint, about l/72nd of an inch.

Onehint aboutmovingthe printposition:you can confuseyourselfif you
usemomthanoneor twodifferentunitsduringthe samesession.Sodecide
beforehand how accurately you need to move the print position (not
forgettinganygraphicsyou want to include).Then stickto the unit(s)you
choose.

The commandsthatmovethe printpositionin all thesewaysaredescribed
in chapters4 and 5, withthe specificprinteremulationyou wantto use.

2.4 CONTROLLINGTHE PRINTING

2.4.1 TheEMULATEATTRIBUTESparameter
TheEMULATEATI’RIBUTESparameterdefinesf&t attributesandsetup
values(if any) for each of the StarLaserPrinter4’s two emulationmodes.

A font’sattributesor characteristicsdeterminewhatthatfontwilllooklike
whenit is printed.Thenextchapter,“Fonts,”exploresthedetailsof all font
attributesin more detail. But let’s have a quick overviewnow, because
you’llmeet thesetermson the controlpanel’sprogrammenu.
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Fontattributes:a preview
Orientation(portraitor landscapeasdescribedearlier)is usuallythoughtof
as one attributeof a font; it’s not really a page formattingissue. Besides
orientation,the fontswith whichyou print have theseattributes:

Symbolset is sometimescalled“characterset”- whichcan be confusing,
sincesomepeoplesay“characterset”whentheymeana font.Symbolsets
are subgroupsof a font’ssymbolsthat are most appropriatefor particular
countries,such as the UK (f), France(h),Latin America(fl)or Japan @).

Spacingandpitch arelinked.Characterscanbe spacedon the linepropor-
tionally,so a narrowlettersuchas i takesless roomthan a wideletterlike
W. Orcharactm canbe spacedallthesamewidth:twelvecharactersto the
inch is the monospacedspacingcalled 12pitch.

Pointsize defineshowbigcharacterswillprint, suchas IOor 12pointshigh.

Sryledefineswhethercharactersprint in uprightor italicstyle.

Strokeweightdefineshow bold a typefaceprints.

Finally, typt$aceitself means the artisticdesign of a font. Your printer’s
internaltypefacesinclude,LinePrinterand Courier.With the Star Laser-
Printer 4 you can also use Helvet, Gothic, Script, Caslon, Orator and
hundredsmomtypefaces,whichyouloadintotheprinterfromcartridgeor
computerdisk.

Whenyou enablefontsetupparameterson the controlpanel,it meansyou
startoff withparticularfontattributesas defaultswhenyoufirst choosean
emulatioq.WiththeFX-850emulationyoucanenableproportionalspacing
andboldprintas setupparameters.FX-850modealsoletsyoustartup with
half of yoursymbolset as graphicscharactersinsteadof italics.

2.5 THE STARLASERPRINTER4 SUPERSET

2.5.1 Do you need to send commands?
Here’s an important fact: you can set nearly every one of the above
parametemby sending your printer a correspondingEscape sequence
command.ThoseEscapesequencecommandswilloverrideanysettingyou
makefromthe controlpanel.

Themainthingto realizeaboutmostprintercommands,though,is thatyou
probablydon’t need to use them. Nearly all popular softwarepackages
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includeprinterdrivers,whichsendcommandsto the printerso you don’t
haveto typethem yourself.Someof thoseprogramsask youto key in set-
up paramettm about your printer. Other programs let you put printer
commandsbeforeor insidethe documentyou wantto print.

Butmaybethesoftwareyouusedoesn’thaveprinterdriversforanyprinter
yourStarLaserPrinter4 emulates:Youstillmightnothaveto writeprinter
cdmmandsyourself.

Severalcompaniessell programsthat look after laser-printingcommands
for such software. Ask your dealer about f.userControl,Printworksfor
Lusers,PCLPakandRAMResidentPrintmerge.There’snotmuchpointin
reinventingthe wheel.

2.5.2 TheStar LaserPrinter4 superset
Besides the commands that emulate other printers, your laser printer
understandsfour othercommandscalledthe Star LaserPrinter4 superset.
The Star LaserPrinterahvaysunderstandssupersetcommands;it doesn’t
matterwhichemulationmodeyourprinterisusingatthe moment.Superset
Escape sequencecommandsstart with ~Sb [ so you can quicklyspot
them in a list of commands.

Onesupersetcommandgivesyouanotherwayto switchfromoneemulation
to another:you send the ChangeEmulationsupersetcommandinsteadof
usingthe controlpanel.The secondsupersetcommandlets youchangethe
printingorientation,so you can print sidewaysup the lengthof the page,
insteadofacrossitswidthintheusualway.Thethirdsupersetcommandlets
yotichangethepapersize.Thefourthsupersetcommandletsyouchangethe
paper cassette.

2.5.3 TheChangeEmulationcommand
YoucanthinkofthesupersetChangeEmulationcommandasthekeytoyour
Star LaserPrinter4. The ChangeEmulationsupersetcommandlets you
switchfmm one set of printercommandsto another“on the fly,” through
software.

ThisisthecommandthatdefineswhatothercommandstheStarLaserPrinter
4 will accept.WithChangeEmulationyouindicatewhichprinteremulation
programyou wantthe printerto use.
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Whenyou start a new emulationyou alwaysstart a new page.

Note:alwayssendCarriageReturnandFormFeed(controlcodes<CR>and
-@F>)just befo~ you givethis ChangeEmulationcommand. Theseforce
theprinterto printanypartialpagein its memoryandstarta newpagewith
the new emulation.If you forgetto issuethesecontrolcodesfirst the Star
LaserPrinter4willdothemforyou-but yourChangeEmulationcommand
willjust reset the printer’sparametersto their initialdefaults,andnot give
you the emulationyou ask for.

You issue the ChangeEmulationcommand with the followingEscape
sequence:

<ESC>[ E n

For the valueof n you entera numberfromthis table:

n EMULATION
O(zero)HP LaserJetUP
2 EpsonFX-850

2.5.4 TheSelectOrientationcommand
The SelectOrientationsupersetcommandlets youchangethe “attitude”in
whichthe StarLaserPrinter4 prints.

Tochangefmmoneorientationto theotheryousendthisSelectOrientation
Escapesequence:

<ESC> [ O n

For thevalue n you put O(zero)for portraitorientation,
or 1 (one)for landscapeorientation.

When you send this command to print in landscapemode, the printer
automaticallyrotatesits currentfont so that it printsas landscape.

The spot or line whereprintingstartson the page is sometimescalledthe
origin or fop offonn. The originchangeswhenyou switchorientations.
Thatstartingprintpositionis in theupperleftcomerfora pcmraitpage,but
in the lowerleft comer for a landscapepage.

Youprobablywon’twanttochangeorientationallthatoften.Everytimeyou
do,theStarLaserPrinter4alsoresetsthepagemarginsto itslimits,andalso
how it defineslines andcolumns.So wheneveryougive the SelectOrien-
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tationcommandyoumaywanttofollowitwithEscapesequencestochange
thesideandtopmarginsandpaperlengthsettings.(Alternatively,youcould
put the printerofflineand reset thesefmm the controlpanel,as described
underLAYOUTearlier.)

2.5.5 ThePaperSize command
The Paper Sizesupersetcommandlets you changethe papersizein which
the StarLaserPrinter4 prints.

This is the commandthat defines what size the Star LaserPrinter4 will
accept. You issue the Paper Size commandwith the followingEscape
sequence:

<ESC>[ S n

For the valueof n you entera numberfromthis table:

n
1
2
3
4
5
11
12
13
14

SIZE
Lettersizepaper
Legalsizepaper
A4 Internationalsizepaper
Executivesizepaper
B5 Internationalsizepaper
Monarchsize envelope
Com-10size envelope
InternationalDL size envelope
InternationalC5 sizeenvelope

This command controls the size that the printer should use when next
feeding from the selectedpaper feeder. If the printer does not have the
requestedsize, the controlpanelwill displaya messageinstructingyou to
insertthe requestedpaper/envelope.If the operatoroverridesthat request,
the requestedsize is ignoredand the currentsize is used.

2.5.6 ThePaperFeedercommand
ThePaperFeedersupersetcommandletsyouchangethepaperfeederfrom
whichthe printerfeedspaper.

To changethe paperfeederyousend the PaperFeederEscapesequence:

<ESC>[ C n
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For the valueof n you entera numberfromthis table:

for one sheet, then switches to the

n PAPERFEEDER
1 Multi-purposetray
2 Multi-purposetray

optionalcassette
4 Optionalcassette
5 Optionalcassetteforonesheet,thenswitchesto theMuM-

purposetray

Thiscommand,ifgivenatthebeginningofapage,controlsthefeederof the
sheeton whichto printthat page.

If thecommandis notatthebeginningof thepage,it willforceaFormFeed
and controlthe feederof the sheeton whichto print the new page which
follows.

This commandis ignonxlwhenthe optionalcassetteis not installed.
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tie fontsyouuse determinewhatyourpageswilllooklike. In thischapter
we’ll first clari~ the meaningsof wordspeopleuse whenthey talk about
fonts.

Next we’llexaminethe threekindsof fonts(internal,cartridgeanddown-
loaded) that you can use on your Star LaserPrinter4. We’ll cover the
particularsetsof symbolsyou can choosefor thosefontstoo.
Finally,we’ll findouthowto loadthe printerwithyourselectionof fonts.

3.1 FONTTERMINOLOGY

3.1.1 Typefacesand fonts
First, a few definitions.A typ~ace is a familyof charactemwiththe same
basicdesign.The artisticcharacterdesignyouchooseestablishesthe “tone
of voice”for all yourdocuments.

Several variables can characterize typefaces, including weight (light,
medium,bold),width(condensedor extended),andstyle(uprightor italic).
Courier,forexample,isatypefacefamilythatincludesthecharactersinboth
Co’uriermedium italicandCourier bold uprighti

Let’s considerthesevariables.Boklprintis sometimescalled“emphasized”
or’’double-strike”.Onearlierprintersboldfaceisgeneratedbyprintingeach
charactertwice;dot-matrixmachinesprintthesecondimpressionjust a hair
belowor to the rightof the firstone.

Withthe StarLaserPrinter4 you can havedifferentstrokeweightsin two
ways, dependingon which emulationyou are using. You can have two
differentfonts,storingandswitchingbetweena boldanda mediumversion
of the font.Oryoucanusejust onefontandsetboldon andoffwithEscape
sequences.The latterway usesjust half as muchfontmemory.
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Narrowcondensedfacesusedto be called“compnxsed”.They cramabout
fivecharactemin thespacewherethreeusuallygo--ideal forspreadsheets.
An extended face, particularlyon a dot-matrixprinter, goes by several
names:“expanded,““enlarged”or’’double-width’’printing.Nomatterwhat
it’scalled,extendedprintis widerthanit is high,andcanbe fairlyeffective
in pageheadings.

Italiccharacters(sometimescalled“oblique”)areslanted.Ordinaryupright
charactemm oftencalled“reman”.YourStarLaserPrinter4 comeswitha
built-inuprightCouriertypeface.Moreover,from any of the Star Laser-
Printer 4’s built-intypefacesyou can select a subset of uprightsymbols
calledRoman-8.

Afont is a completesetof charactersin aparticularsizeandtypeface.In the
worldof laserprintm, thethreevariablesmentionedabove—weight,width
and style—are a few~ontattributes(sometimescalled “font characteris-
tics”).Let’sconsiderthreemore attributes:fontheight,spacingandpitch.

3.1.2 Font height
The bizselineis theinvisiblelineuponwhichcharactemoftypesit.Sincethe
firstletterblocksweremadeof leadalloy,thedistancefromonebaselineto
the next is calledZeuding(pronounced“ledding”).Typeitself is measured
fromthetopofanuscender(thepartextendingupintheb ork, forexample)
to the bottomof a descender(thedown-strokeof they or q ).
The measurementsusedtodescribefontsarepoint,sandpicus(derivedfrom
themarksandlettersin medievalchurchalmanacs).Thereare 12pointsto
the pica,,and almostexactly6 picas (72points)to the inch.

Laserprintersforcomputemmeasure~ontheightinpoints.Onlaserprinte~
the “whitespace”aboveascendersandbelowdescendemdependson how
the line is defined, so the line eonesponds to leading.This type you’re
readinghas a fontheightof 12points,andis spaceda littleless than5 lines
per inch.
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Theo has beenkerned The font height(24 points) is measured
closer to th- f. from ●scenderto descender.

I 4A font is a complete set of
Ascender

- characters in a particular Descender

1size and type[ ace. Baseline

Uu Proportional Swif
spacing

L;ading is tho
baselineto baseline
m~asuremcnt.

3.1.3 Fontspacingandpitch
You probablyfirst heard the word pitch in connectionwith typewriters.
Typewntersnonnallyusemonospacedspacing:theygiveeachcharacterthe
same amountof spaceon the line.

Abouthalfthefontsavailableforlaserprintersusemonospacedspacingtoo.
Pitch is alwaysexpressedas so many charactersper inch. Ten-pitch,for
example,meansa fontwith ten charactersin each inch of the line.

Typesetter for centurieshaveusedtwo specialsizesof typefor most text.
EZitecharactersare IOpointshighand print12charactemperinch.Andpica
chararactersare 12 points high and pitched at 10 charactersto the inch.
You’lloften run across these monospacedfont sizes in the laser printing
world.

Ideallyeachcharacterin a wordshouldnestleagainstitsneighbors sothey
appearevenlyspaced.But adjacentroundcharactersare aptto looktoo far
apafi,whileflat-sidedcharactersmay appeartoo close.

Proportionalspacing takes into accountthe differencesin widthsamong
letters(compareiiwithWW).Proportionallyspacedprintingiseasiertoread
than typewriter-styleprintingin which all characters,includingpunctua-
tion,have the samewidth.

Realtypesettersequipcertaincharactemwithkerns,letterpans thatextend
out to overlapadjoiningletters. In this word Type they is kernedclosely
againstthe T. Kerningseparatesgreattype fromgoodtype.
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3.2 HOWTHE STAR
LASERPRINTER4 STORESFONTS

3.2.1 Bit-mappedfonts
StarMicronicshasearneda reputationforattractive,well-designedfontson
its printers,and this laser printercontinuesthe tradition.

The StarLaserPrinter4 usesbit-mappedfonts.Eachcharacters madeup
of a patternor “map”of dots,just likecharacterson a dot-matrixprinteror
on your computerscreen.Resolutionmakesthe difference:to make each
characterthe StarLaserPrinter4 uses ten or twentytimesas manydots as
a dot-matrixprinteror computerscreendoes.

Everysizeofprintyouwant,pluseveryitalicorboldfacevecsion,hasitsown
bit map and is normallyconsidereda separatefont. It takesa gooddeal of
printermemoryto hold all the fontsyoumightwantat anygivenmoment.

Star Las&Pnnter4 fonts can be grouped into three categories:internal,
cartridge,and downloadablefonts.

3.2.2 Internalfonts
The StarLaserPrinter4 has sevenbuilt-ininternulfontsthat resideperma-
nently in its read-onlymemory (ROM).That’s why these are sometimes
called“residentfonts”:

Courier 12point Medium
Courier 12point Bold
Courier 12point Italic
Courier 1Opoint Medium
Courier 1Opoint Bold
Courier 1Opoint Italic
LinePrinter 8.5point Medium

Courieris the faceused on the mostcommonelectrictypewriters.Courier
is not printed with proportionalspacing.The LinePrinterfont, designed
originallyfor mainframecomputem,is smallanddesignedto pack a lot of
charactersinto every inch of print (greatfor spreadsheets).

With these most frequentlyused fonts in ROM, a page can be assembled
muchfasterthanifthefontshadtobeloadedintotheprinterforeachprinting
job.
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3.2.3 Cartridgeand downloadedfonts
YourStarLaserPrinter4 canuse twootherkindsof fonts,alongwiththose
built into the printer.

Curtridgefonts,like the internalones, are permanentlystored on ROM
chips.Thedifferenceis thatthoseROMsarein removablecartridges.Your
StarLaserPrinter4 has a slot for one font cartridge.

A cartridgemay hold anywherefromhalf a dozento two dozenfonts, all
differingfmm the internalfontsin size,style,strokeweightor symbolset.
You’llfindthatcartridgefontsopenup a widerrangeof typefacestoo,such
as TmsRomn,PrestigeElite,HelvetandLetterGothic.Generally,cartridge
and internalfont typefacesm suitablefor both text andheadlines.

The third kind of font is neither built into your Star LaserPrinter4 nor
availablejust by slippingin a cartridge.You dowrdoudthis kind of font,
which means you use a computer program to send charactemfrom a
computerdiskto yourprinter’smemory.Anydownloadedfont(sometimes
called a “soft” or “installed”font) that you put into the printer’s RAM
disappearswhenyouturnoff theprinter,so youhaveto downloadthatfont
againnext time you want it.

Downloadablefonts run the gamut from Egyptianhieroglyphicsto those
eye-catchingdecorativefontsknownasdispkzyfonts.Theyalsoincludethe
more exotic foreign-languagecharacters,such as Arabic or Cynllic, and
symboland mathematicalfonts (sometimeswith fractions).

How can you comparecartridgeand downloadablefonts?When you use
cartridgefontsyou don’thave to take time to downloadthem.They don’t
takeanyof yourStarLaserPrinter4’sRAMmemoryeither.Butdownload-
able fontsoffermanymore choices.Downloadablefontsusuallycostless
too.

The printer alwaysknowswhereits internalfonts are.For eachemulation
program,it alsokeepstrackof cartridgeand downloadedfonts in a part of
its memorycalled thefont tuble.

SowiththeStarLaserPrinter4youcanhavemanyfontsavailableat anyone
time—theinternalfonts,the fontson anycassettesyou’vepluggedin, and
any fonts you have downloaded.You can change fonts in mid-line to
emphasize a word or two whenever you want. You can mix internal,
cartridgeand downloadedfonts in the samedocument.
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3.2.4 Hints: Wheretoget fonts
● Youcanprint anydowrdoadablefontthatworksonthe HP LaserJetIIP.

Severalothercompaniessell downloadablefontswhichare compatible
withyourStarLaserPrinter4.TheBitstreamCorporationinBostonisone
ofthemorepopulm,Conographicisanother.Xeroxincludesasetoffonts
with its VenturaPublisherdesktoppublishingsoftware,whichyou can
use w’ithyourprinter’sLaserJetIIP emulation.

● The SoftCraft company now markets a Bitstream-developedproduct
called“Fontwa&’.WithFontwareyoucangeneratebit-mappedfontsof
anysize froma libraryof outZinefonts.In outlinefontseachcharacter’s
profileis definedjust onceandtheprintergeneratesanyfontheightfrom
that profile,whichsavesprintermemory.

Outlinefontsdemandawesomecomputingpowerof the printerthough,
so they’ve been available only on laser printers considerablymore
expensive than the Star LaserPrinter 4. Now, with programs like
Fontware,yourStarLaserPrinter4 can turnoutelegantprintin anysize
withoutthat high price.

● Don’thesitateto ask your Stardealerwhereyou can buy cartridgeand
downloadablefonts. If you Eally can’tfmd the one you need, you can
designanddownloadyourowncustomizedfonts.Thisisnoeasyjob, but
if you’recuriousit’s describedin chapter4.
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3.3 SYMBOLSETS
Let’s summarizebriefly,to put the subjectof symbolsets in context.
The attributesof a font determinewhat that font will look like when it is
printed. We covered all but orientationat the start of this chapter, and
orientationin the last chapter.A font’sattributesinclude:

orientation(portraitor landscape)
symbolset(whichwe’ll look at next)
spacing(monospacedor proportional)
pitch (10 or 16.66charactersperinch,for example)
font height (measuredin points)
style (uprightor italics)
strokeweight (light,mediumor bold)
typeface(LinePrinter,Courierand so on)

Though they are not font attributes,such printingfeatures as subscripts,
superscriptsand underliningare treatedalongwith fonts in the following
chaptm. Each emulationhas its own way of providingthesefeatures.

Incidentally,the bestway to underlineis to use the underlinecommandin
the emulationyou areusing,insteadof backspacingandoverprintingwith
the separateunderlinecharacter(-). If youdo thelatterwithproportionally
spacedtext, you’llusuallyfind the underliningis too long for the text.

3.3.1 Whatare symbolsets?
Keyboardsdifferfromcountryto country,The Britishneedtheirf symbol,
thqFrenchneed theirq and6, the Spanishneedtheir ~and fietc. Scientists
needparticularmathematicalsignstoo.ThereeasilycouIdbe fourhundred
or more possiblesymbolsfor anygivenfont.

However,the numberof symbolsprintersstorefor a font is limitedto 256
slots,asinASCII.Sosomesymbols,ortheorderofsomesymbols,candiffer
in any font.Eachuniqueselectionandarrangementof symbolsis a symbol
set (sometimescalled a “graphicset”or “characterset”).

The symbolat position91 for exampleis an open bracket,[ , in the usual
ASCIIsymbolset.ButthesamepositionhoIdsA (capitalAwithanumlaut)
in the Germansymbolset.
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Youprobablywon’tchangesymbolsetsveryoften,unlessyouneedspecial
symbolsfor your tradeor regularlywritein a languageother thanEnglish.
Whenyoudoneedthem,though,inoneoranotheremulationmodeyourStar
LaserPrinter4 supportssymbolsets for all thesecountries:

U.S. (ASCII) UnitedKingdom France
Germany Sweden Finland
Italy Denmark Norway
Spain

Besidestheseyourprintersupportssetscontainingjust symbols,suchasthe
Greekalphabet(13),logicsymbols(S), arrows(t), the qjistered trademark
symbol(@)and so on.

3.3.2 Each emulationhas symbolsets
Yourlaser printerworksby emulatingor followingcommandsdeveloped
originallyfor otherprinters.Oneof the StarLaserPrinter8’sadvantagesis
thatitoffefiyouachoiceofseveralbuilt-insymbolsetsforeachfontineach
emulation.

TheactualFX-850,printerdoesnotusesymbolsetstoproduceinternational
accentedcharactemandspecialsymbols.Instead,theFX-8501etsyoudefine
whichcharactersyou want withparametersettings.

WhenyourStarLaserPnnter4 is emulatingtheHPLaserJetIIP,thenormal
default symbol set is the Roman-8 set. Roman-8 includes all the usual
keyboardcharacters,numbersandsymbolsinASCII,plusaccentedfo~ign-
languageCharactersand specialsymbols(butnothingfor line drawing).

TheEpsonFX-850emulationismllyvematile. Itletsyouhavebothofthose
IBMsymbolsetsplusEpson’sownstandardsymbolset.ThisEpsonsymbol
set is unusual:it containsbothuprightanditaliccharactersin the sameset.
You may also choose from symbol sets for all the countriesmentioned
above,plus a seconduniqueset for eachof Denmarkand Spain.

3.3.3 Defaultfontattributes
Whenyoupoweronyourprinterandchooseanemulation,theinternalfonts
startoffwithdefaultattributeswhichyoucanchangeasneeded.Thedefault
symbolsets dependon the emulation:in LaserJetIIP mode the defaultis
Roman-8,and in EpsonEX-800modeit’sEpsonStd USA.
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Besidesthese,all internalfontsdefaultto portraitorientation,uprightstyle
(notitalics)andmediumboldness.Thetablebelowshowstheirotherdefault
attributes:

Typeface Spacing Pitch Font height
Courier monospaced 10 12point
LinePrinter monospaced 16.6 8.5point

Technically,youcanuseanyoftheStarLaserPrinter4’sresidentfontswhen
yousendcommandsemulatingaparticularprinter.Buteachemulationonly
printsproperlywiththefontsdesignedforit.Furthermore,youcanonlyuse
symbol sets, or arrangementsof those fonts, which that emulation can
handle. So be aware that, if you try using fonts other than those recom-
mended for a particularemulation,you will usually get printing in the
emulation’sdefaultfont.

If youwanta characterthat’snot in the font you’reusing,don’thesitateto
grabit. Just sendthe Escapesequencesthat selectyourdesiredsymbolset,
print withit, then go back to youroriginalfont.

3.4 MANAGINGFONTS
Youcan see whichfontsarecurrentlyselectedon yourStarLaserPrinter4
by printinga statussheetin offlinemode,asmentionedat thebeginningof
this chapter.AnotherTESTmodemenuitem,describedin the StarLuser-
Printer4 OperationsManual,alsolets you printout a list of all the fonts
availableon the printerat anygivenmoment.

3.4.1 Fonts
Most popular software packages, particularlyword processors, let you
choosefontsfromwithintheprogram.Theysendtheappropriatecommands
to the printerandyou don’tneed to understandhow they do it. MultiMate
usespitchto identifydifferentfonts,for example,while WordPe&ectuses
printformats.Thepointis, youmaynotevenhaveto worryaboutselecting
whichfont to use.

Butnot allpackagesdo thejob foryou.If you arein this situation,youcan
selectany font attributementionedabove,eitherfromthe controlpanelor
by sendingan Escapesequencecommandin one of the emulationmodes.

If you use the controlpanelin programmode, selectCHARACTER.Just
pressthe [ > ] buttonto get to the font attributeyou wantto set,press [ v ]
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togettoitspossiblevalues,press[> ]to scanthroughthem,andfinallypress
[ v ] to slap in the valueyou want.

The proceduresfor selectinga fontfroma computerprogramis a bit mom
complicated,anddependson whichemulationmodeyou areusing.These
fontselectionmethodsare detailedin the next two chaptem.

3.4.2’Hints:Desktoppublishingandpage design
● Desktoppublishingsystemshelp you automateyour specificationsfor

margins,coverdesign,typefaces,font sizes,placementof graphicsand
regular features. You build the specificationsyou want in templates,
standardpagedesignsyoulater simplycallupon yourscreenand fill in
with text.

● Somedesktoppublishingsystems,suchasAldus’sPageMaker,arepage-
oriented:you put each page togetherindividually.These are great for
shorteFdocuments, such as newsletters,brochures and letters. Other
systems, such as Xerox’s VenturaPubZisher,a~ document-oriented.
Thatmakesthembettersuitedto technicalmanualsandlongproposalsor
reportsthat go throughmanydrafts.

Otherways inwhichsuchsystemsdifferincludewhethertheyshowon
yourscreenwhatyouwillgetonpaper(code-basedprogramsdon’t),how
well theyhandlepictures,andhowhardtheyareto learn.Thinkabout
yourneedsbeforechoosinga desktoppublishingsystem.

● A few of today’scomputerprogramslet you see severaldifferentfont
sizesandtypefacesonyourcomputerscreen.Thatcapabilityisnecessary
if youwantto see on-screenexactlywhatwillprint on yourStarLaser-
Printer4. Desktoppublishemcall this capabilityWYSIWYG—“what
you see is whatyou get”.

● Whenyou designyourpages,don’tvary fontsizejustto fit text intothe
spaceavailable.Go witha size that’seasyto read andbe consistent.

Neverbetemptedtousealluppercaseletters.Whenyouwanttohighlight
text, switchto a bold fontor drawa box aroundit.

● Don’tbe afraidto use whitespace.Whitespacerelieveseye fatigueand
looksmore attractive.
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3 .Optjonalfonts
M o f a f y S L 4 c i
i f T c g y m v i s s s f
h s a s w T y C f f e y
m a i a b l o m s s a s r f
7 t 1 p

o f o d t t A y S M d
a c o d f t f

H l d f
L G p f
B c o c r f

u p c

3.4.4 Usjngcartrjdgefonts
T g a t a f o a c

1 s t c y w i t s o t f o t p
2 u e t c p m o a c f y c

t s t f y w ( f e e i f
c

N D n i o p c o o t t D l
i O

3.4.5 How to downloadfonts
T d f f c d y n m t a s 6
m iW r a l a 5 c w a c o
d d ( h d i b

M c f op a n o t m
i I D eL B S H
L S oL a t P p d i M
W T u p h y d f t l y
a t f a uf y w p o

M f f o d t y b t d i y p h
E s r i t f w s t p U a
y h t d i c t f f y c i y p (
L H m y m a a f I n f I y d
f w t M C u m s t u t C o
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T w k y c f “ t d y s w
s p b s c

O l l a a c o e

3.4.6 Downloadinga font:exampleone
E o i f a c r j M

S y b H eC S f a w
t d t r ( i a b c T H
d l f e f a C C a
C NI c y i t H c f C
1 d eR ( I o B P R s
s P

O o t d y g a c a b f n
D OT l t r u f y m s t
p i o t a y c A p y t

D C

W t p a f t f I n y k i an b
Oa 3 T w t p a w y w t f s
p eo t ey t e P o T ( t f
d ii y p t p R b F t p
a i y w t p a s o t f a y r Y o N f y
o n
Y t d t s f t i a b f f e t
f t i f

D C

T p w b t s b y h t r t u d f
I n f t u i a b f

3.4.7 Downloadinga font:exampletwo
E t i f a c r A C P
d p up w M W

P p a p d c H a a p
c P Cw c t d i n t p a g f
T c f d f y C S f a t A p y
t
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T a a “ c i t P i t c a
d f f a t f r i a b T p a i
y w t c af c A t a i t W
f m f t Y f y

A P h m t f d f w y w p o
t W f c W a k i t f d y w t
a A t s r t t H p d i t
A Pf y c e

T i F n o y C S f w a o t
p m o a y W a

W b e h y u t f d o y a
s A y k s c t c f w p
r s e xb p T c a d i
t f t c

T p o d a f y d y i n s
s tA y c o d t i H L 1 m c
a d of i d f i c 4

3.4.8 Hints:Managingmemory
● P f s c b q c f y Y t

o f a s i y o f f f y g y
p b r i m A t r y w f
o A o t f w s d y l p

- t o 2 p
- l o l o p
- g
- m
- j t

● Y c t a a R b t y S
4 i y n t d m f
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● A lc e a s o h p s i
p nu y c m t y As
a s t m s t h t d t b
p a i p ah i a m s

● S p m p a d e f a
n t f t f f p m t m r f t
n f T a c m g s i y s y
p w o p i a c n I k t p
R f b o H t d t c
s is d y p t

● M oy oa f( w
M C c b y p y f d a
t f w t s i t p m I y u a s
d of ( m t t d y w f i m
e t k i i t l p m Y d s
d f t w i y u ap s I y i an
h m s y d d d f

c H o wf c ad T
s e t a M o y l p m i n a
f s f b i h t s e p b p i a
w a a m o o y a u

T s h m m i a f e f p t p
o a p t [ b t p a s s Y p
w b a s a f m i y t t o i
m b d t m f I t w c p
w t c a f t t r

A a g r y c i a l a d d f i
ad A t t i f t s b p d
m g d s t m m t A t s o
a ml p i t m f i o d

T k a w v o e f i m h m S
L a4 u ( t s t p o a n
p t a t o b w t s m o R
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HP LaserJetIIP ‘” “
C o m m a n d s

‘ H eL 1 i a e k o y
S L a4 Y s h n t r m p
s p i H L 1 m a t p l c
s L I c

B t L 1 i a l p t i c c g
y m c o y S tt i p w t o
b c s Y w p u t e c
m t t o R t r w p m e
i t c

W f t s s i t c a w d i C 2 f
s p m a p s c t w c
c t p t l “ o t p n w p a f
a f w l d o w a p

A t e o t c w d h t c a u y o f
a a h t s t b w c m

4.1 L C

4.1.1 Whatdo LaserJetIIP commands/ooklike?
T L I e m i a d c c c
( a c f c r a s E s
( a c E f r t p B a t o L 1
e c y c s y S L 4 l l t

< C n C

i w t c p i a s o t s t g c o
c t w t o b n i s v y w t u i
t c a C i t s c y w p
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T i d m L H d f t o
p e mF a E s e w a c l I
y d m t l c u y p w k w
t E s e a w t f c a p o t
s c

S i L H c e n o c y p a
t < c i a a A s W t o e
u a n y p a a < c i a c i
t p i t A t

F e t L I c t s t r m t c
6 i

< & 6 M

w y w c i B a

1-0L C ( 2 ) ; “ &

T c s y p t s “ a “ w i
L I p i a t c n

H i y w u E F e t c t s
t r m l l t

* Q 6

w i B y w w t w

1 L C ( ; “ ; C (

T c s t p w c h t b i A
p 6 Y p E P t i i o a a
d n m c 6

4.1.2 CombiningEscapesequences
L i t c w d o w t s a f b j s
w f a y w s a b o p s I y
s a f b s e o i a y c b c t
y s s uB i c m af b o r t
e t y c a f T a t o c t n j
f s e
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H a w y c s y a f k t i t
c t h t s c op a j o l
E s T c c t w t t - a
c op j o a c o t l c
c h

F e t d t s w a c f f t p
f y m s t c

< (S 1
< (S 7
< (S 3

w w s i botiface Cowzkr. B t s c d
t s t a w o b

< (S 1s 7 3

4.2 C T P

4.2.1 Self test
Y c c h y L 4 i p a h a l a i
p s b s t S T c

< Z

N t t z i l t i t o L I e
w a s l A y s a S T c t p f
p a p l i i m T o a p i p i c
p ( i i s a n o c a f i u
T p f o t p w a c d o a t
c hi i d f

T p a q c i i A i f n t
t p i t r f y n p I t p d a p
i s a f p m w y c l u i y S
L u4 O M
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4.2.2 Set numberof copies
Y c p u t 9 c o e o t p y s t t p
Y m s t c a w t t o ap i w s
i e f t a a s p u y s a s
c

< & X

A y h t d i c t n s i t c t t n o
p y w ( t a t a l L

4.2.3 Set feedselection
O t y c d i p d o e a w a r p
Y u t F S c t t y p t s e ap
f t m uo t c (

< & H

F n e o o t n f t t

n F S

O( t p o e t c p
1 ( t p t i n p f t m t
2 t p t a r p m
3 t p a a e y f i m
4 t p t i n p f t p c

S a u p b i t p m w y g t
c t p f t p w f f w y i
T y c m t t l c o a p T n f
s s i o u y c i

4.2.4 Reset
M s p a ur t p t t i d
b s ap j I ag i f y t f t s p
j t m s y g t s y w

W y w t s a y l p p b t t i
d v ( p c t “ t p s t
c

< E
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1

T p w f p a p l i i m b r
t p aR c u t f f y
p m A p f o m y h d
h w s b t a y s a r c P a
t f a d a t e o t c “
F s

4.2.5 Example:Printercontrols
L s w hw w p t c t S y h
j t o y l p a s L I e o t
c p W h w y s t f c t
y p

< Z

< E
< & 2X

A a B p t w l l t

N
1 W “ : “ ,
2 L C ( 2 ; “ Z “

3 L C ( 2 ) ; “
4 L C ( ; “
R

F i i i w p t p p a t p w a t
c i i d f f t e (

N t p s a i p v i f s a
n o c t i s

T l c d t t i t t a p w
f i y a t p e p t t T i h w y
w t c o a l o p l

Youcann s y l f y w p p t t
p a f i t p W y d y m w t s t
c E c o m t
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4.3 P O
Y m r t o p o a a p f i
T p w w o a p h e l i e h t l
o i b S o ri a a f a a i t a s
l o i t c

4.3.1 Page Length
T p t y h i s t d p s f y l
p W y w a s a w y c t t y
n t r t p s Y s a c t p l
b y s t f p T P L c s t
n o l t c p o a p ( p i t t n o
i

T P L c f i

< & P

w n i t n o t l o t p i c b a n b
5 a 1

T d n o l i t l o t p t t 6 l p
i F 1l l p t w o t 6 l ( a t
d w y h p i a t

I y d w t d l y s s t P L
c b y s t f p T t b s h y
p t r n o l D w o a p s y
w t u t n u y p l

I y h s t p f f t c p t “ S
T a“ p l c ( P w a
s t c w c t p s b t c I n
c c c t r s o p t d w a y
t i t a ps o p
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P
P
P
P
L
L
L
L

Executive
L
A
L
E
L
A
L

6 8
6 8
7 9
8 1
4 5
5 6
4 6
* 5

* P l o l p i t F s o p m
a s t c - & a t c t o t
l

A e S y w t m p l p a e l
p i T f c c m f w t p
l

< & 1

I y c s ap l d t t p i t t
t p w g o a d a m a f t p t
A y c t t p t O L b t r t p
I d h t p s p onl p I y i p
a l ep o e o l p t p w s
t p a t s

A t P L c p a m b t t d S
a yous i c w y h t s a o t f
“ mc

4.3.2 Side margins
M s d t p o t p o w t p c p
Y s s m t p c T w o a c d
f e f d o i p T C f e p
c 3 t i f t l e o t p ( O B 1
p P E p c 3 j t a a h i i
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Y c s t l m f o t t r m U t
f c t s t l m s nt b t c n
w y w t l m t s

< & a n L

S it s t r m y s t c w y d
c .

< & n M
I y w t p b l a r m b t t p p
l i o w t “ t s m s t c

< 9

4.3.3 Topmargin
V et L ac i p t i “ l w
s a b l t i p l B a m i l Y
c c t m o a “ w l c d
l i t c

W y s t t m t i d n c e w y
c t d o a l Y c u t c t s t t
m a J b a t i t c p p i b y
m y h t m t p p b u N y h
t k y t m i t p l

U t c t s t t m s n t b t n o l
d f t t o t p t y w l b b y s
p ‘

< & E
N t t c f t “ i a l “

4.3.4 Textlengthand the bottommargin
B d t L a4 a g y t a b
m o t s s S y o n t s t T L
c w y w d t a b m

I y w a d b m f d h m t l w
p t m y w C t t w p a b
m l t t p l T s t f T L
c e f n y d n o l
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< & F
T P L T M a T L c t w
t t s t b m

b m = p l – ( m t l

T b m i c t “ r w p t u
c of Y n w t s t p b t
c op b s y d ( e w y p
l

T y l w o w t d i t S L 4 w l
y c i t b m t I y c t p b
t b m r t y m l w o g i t
u nr a t e o t p T c l l t

< & L
I y w t a p b t b m f n e O(

B i y w t f p b t m w i t d
e 1 (

4.3.5 Example:Page formatting
O l h a a f a p T p o t p w w i
j b T a w o t t o t p d o w f
w u L p o u o 1 L P f a e l
p i

column 10 column 70

top margin=8 Iirme {

len length.
100 lines

bottom margin
4 lines

1 1
,,,. ,:.:

paga !ength. 112 lines

\ occasional footnotes
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A i p w a w t p t o o f b
t n b m A w w f p l r t
s m s w c s t o u f w

H a t c t w p t f f u

< & 1
. & 1
c & I O

( s o p h

< 9

4.4 M T P P

4.4.1 Many waysto move
T L a4 p e c o t p p
w y p y oH y c s b a
c r c V y c m t p d
t p b p s m l p i o b s l a h
l c Y c m h o v t t s
a w

T a a Y c a t t S L 4 t m i p
p e v o h i i o

1 1 o 3 i ( s
V o V i ( o c d
1 i (
1 i ( o a p

A t c a d b

O h a m t p p y c c y t
t u m t t d u d t s s S d
b eh p y n t b i m t p p n
f oa g y w t i T s t t u y
c
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4.4.2 Linesper inch
T v l ic g y m o t j t s
o e l p i o e p U t c t s h m
l y w i e v i o y p

< & D

F n y e t n o l p i y w a o 1
6 ,o 4 I y e a n o t t t p w
i t c

4.4.3 Definingthe spaceand column
B y u p p c y f m w t c
t d eo t l o s ( c “ a h
m i V a H T d d a m t
p p I t d t b u y c u i p
p c

W i a t s i t i d h f t p p
t f e c y p ( f s t
T s c a b o a t w o av p c One
c w i t w o t s c i t c f n m
w i i m o p s

O cy m w t c s w t o t c
p s L l a a e T s w c i u o
l a i a t C f c p I p i E
c c a t 1 o a i s t f d
s w i 1 u I w c i s w t 6 e c
w h at o b i

I y a u < a < t s b a p a s
f i a g i t c t s w a e s

T c t s w y s t c

< & n H

i w f y c e an f O( t 8 Aw o Ow
p c o t o e o a w o 8 w p t s
i a
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4.4.5 Definingline depth
T l d ( c t “ m i s h
f d ap t p p w m f e l f Y p
w u t l d a m a l iL d c b m
p b i i a e t c T l d c i m o
l o a i

T i f a t l d i t w y c i y a
c t a m o a “ W y i t l d
y e fd t n o l p i a i t p
l

T c y s t s t l d l l t

< &/n C

( t t c a t “ i a l “ i w f n y
c e a n f Ot 3 I n i z l w b p o t o
e o a i 3 t w b p 7 i a

4.4.6 Movingthe PRINTpositionhorizontally
Y c u t d u t m t p p h
c ( sd ( l o a i o t o a p
( dB c a d c b f t t d
p s a 4 d w p a g d o
a f g a p

M f e o t y c m t p p h i
t w Y c m a f t l e o t p O y
c m r ea f t c p p T s y w
t m a f t c p p y p a p ( o m (
s b t n o u y w t m

I y s a c t w p t p p o e s
m t L aw l y d j t H y c s
t p p f t i p l a t e o t p
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4.4.7 Horizontalmoves:by columns,decipoints
and dots

T m t p p h a n o c s t
c

c & n C

i w f n y e t n o c y w t m t p
p S t m t c 4 y s t c

c & 4

B t m 4 c t t r o t c p p y s

< & +

T m t p p h a c n o d s
t c

< & n H

i w f n y e t n o d y w t m t p
p ( b a+o s i y w t m a f t c
p o

Y c m t p p h b d b w t Y c
m an d a f t l e o t p o y c m
a n o d a f t c p p

T m h ot w s t c

< * n X

i w f n y p e t n o d a f t p e
o ( b a + o – s t r n o d a f t
c p

So t m 20 d t t l e y s t c

< * 2

A t m 20 d t t l o t c p y s

< * –
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Y c a m t c 8c a a t h b u o t
h ot c S s a t c

<

t d t R t i n p

4.4.8Moving theprintposition vertically
Y c u s u t m t p p v l d
o d eB l a d c b f t t d
p

Y c a m t p p u d f t t e o
t p o r ea f t c p p A t s
y w t m a f t c p p y p a p ( o
m ( s b t n o u y w t m

T i d a m v u o d i w t
p d w t p p h t p t o b I y t
t m a t t m t p p s r a t m
A i y m t p p d o t p t p i e a
p c o t n p

4.4.9 Verticalmoves:bylines, decipointsand
dots
T m t p p v a c n o l s t
c

< & n R

i w f n y e t n o l y w t m t p
p S om f t p y
s t c

< & 4

B t m 4 l d f t c p p y s

c & +

T m o vv ac n o d s t
c

< & n V
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i w f n y e t n o d y w t m t p
p d ( p t n w a + o s i y w t m
u o d f t c p

F y c m an o d d f t t e o t p
o y c m an o d o d f t c p p
T m t p p u o d a a o d
s t c

< * n Y

i w f ny p e t a n o d d o (
b a + o – s t r n o d u o d f t c
p

S t m 2 d d y s t c

< * 2

A t m 2 d u y s

< * –

4.4.10 Combiningmove commands
O t a m t p p w t a c i t
t l y t o y p i t o C c

A w m i t y c c h a v m t
u t s u I y s t c

< * 4 2

t p p w m t a s 4 d f t l e o t p
a 2 d d f t t e A i y s t o

< & + –

t p p w m r 4 d a u 2 d

4.4.11 Backspace
The B c c w e a y m e i m t
p p o c t t l

<
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M t p p b d n d a c a s
I f b o t t c c b q u I l y
s uo c o a

S y w t i a b s a t l b w a s
i a o p r s J s t b a t f i w <
a t s a y g t ~

4.4.12 Carriagereturn
The C R c b i o m t p p b
t t l m o t l o w i c s

<cFb
I y w t p p t m d a l a w s a s
L F c e t o u D A L E
( eb t c t t c c

4.4.13-Linefeeds
The L F c a t p p o l d
T m o a l i s b t L D c

T s a l f j s t c c

<

T H L F c i t o y w f s T
c m t p p d t p o h t c l
d

asc> =
T s a r H L F m t p p u t l y
p a s uu t c

< & –.5 R

4.4.14 Formfeed
This c l t P b m t p a t a n
s o p W y s t < c c y a a t t
p t p a i s p i R t s t
c t m s a l p p i y p m g
p

<m
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4 .Defineautomaticlineendings
W y p t C R k w d y e t h
M p t a c k s w l a t w
a C R s a n l a w

B c p d h t s t t a S p
( pg p w a C R t j m t
p p b t t l e o t p A t w a L F
t m d t an l w g b t t b o t l

S y c s e h y w < c a < t w
w t c

< & n G

F n e o o t n f t t

n A C
O( < - a < w a t t b

d e
1 ( < w a g a < ( < a < s

t s
2 < o < w p a < t ( b i

w c
3 < g a < t a e < o <

p a <

A y s t c < & 2 G f e e t t
p g a L F c i w m t p p d a
o t t s o t l W i g a F F t p w a
m t p p b t t l

4.4.16Autowrap
O n t w g u t w a w p p i n h
t w a w g p t r m W d h t l
f t t b a t m a m

T c d p m t s t y w p
p d T i d i t i d n w w W
y t o A i y s t m c f a l t l
p p t o o t n l
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I A i o w t p g ac t w p b
t r m i m t p p f t c b t t l
a o l d ( R a L F

T A c w l a t s

dnc> &snc
I f n e O( t t w m w a

B i f n y p 1 ( t a w o c w n
h T d i y d s a c i n w
N E w A i o t p w p b t r

m i y h s o o t d p c
d a w m t p p p t m

A n t A d m t w w d t t n
l t a j f a w p n y l p

4.4.17 Pushingandpoppingtheprintposition
T p a w w t k t o t p p I w
b l y k a l o u t 2 p p

Y c “ t c p p o t t o t l w
y w L y c “ o w p i a t t o t l
m i t c p p

W w y w t s a r p p t w
W y n t i w y p n t s s
s o t p T i m h w y n t j t t
t g a b

S y w o r t p t p n i t s p
o e p a a t u c c p t
h l Y p m a ~ y h t p t l Y
t p t c p p t e t l r

B p w t t y h t p s S y p t
p p a a r t p r T y c p t
p p t p t s l A w t d y p i a
t ~ t p t
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t u t m c d l i t c

T p o p a p p y s t c

c & n S
F n y e Ot p ( t c p p

o 1t p ( t l p s o t l
N T l p p o t l w a b t f o

p b l

4.5 C F

4 .Fontselection
T L I e l y d a s f t w a
p a s f o b f i n o b
d eW a t f t w n a e s af
b i a a l f o

H y c t r f r af m b a
b y s i S i y w t s a c o d f
y f h t p i t c o d t f

4.5.2 Selectingprimary or secondaryfonts
O t t s m y w s t m p t b
s b a f b p a s f T
c ot b t f t y o n m t t
f

T yy u p a s f t f b a f
b t d s s f e I s s 1a 2
Y c d a t f w i c o
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e
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m y w y p f p a t c t t i
T a r p ai m y a r t t s
f

< )S1 H

Y d a f a p o s a y s i T m a f
y p o s f y u f oE s
s a t j a s t a y w

I y d e i w a y w f t p o
s f t p w u t s d f f b T
d f a i t R s s 1 s
1 h u s m w a C t

A y p f i s y c c i f b s
t S I c c

<

A t t y s a t c w p i t p f

Y l p s t t s f w y s t S O
c

<so>

4 .Assigningfont ID numbers
T s w t d a s f i b u f I n Y
m p m i y f u m f W n a s
a < a < i q t d f a o a o
a

T g a I n t a i o c f y f m i t
p f T i y s a l eE s ( f
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< *CnD

F n y c e a n b O a 3 a t f I
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w t o m b A p w n a e
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4 .Selectingdownloadedfonts
T e w t s a d f i t u f I n

W y d a f y m t A F I c a
t f c i y s ( “ t d y o f
l i t c A y a a I n t a d
f y c s i a y p f w t S F I
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< ( n X
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4 .Fontattributes
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E f c h m s s e b a s o a t p
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p i t p m
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c f T s a s s f y p f s t
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< (SnS

i w f n y e Oi y w n u t
o 1i y w i

T s s f s f j r t p a u t
s n n
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A i nn Y w l u o f t g y b
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S y c u t c < & n H t b u y j n t
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s pf l C t e j k t o h m
c y p I ap f y k t o t d
b u a c ht A b u 4 d l t t
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T
T l a y c g t c i t t T d o
c i w f d o t o a t m d f
a f B w y s a l p f t s a t b
o t l
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c
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G
s
P
C
O
P r
L D
P L
O
B C

6
7
8
9
1
1
1
1
1
1

T a a c f t t s f j f t p a
u t s n n

< )SnT

E F a
L p t l h d f a t i a e S w
w t s an f as L if i a r
w f L i tf s t b o o r
i d i t p f

W g w t d f o a s s B l b
s a t o a a l r t p t i p
o

W d o am o 1 c p i a ah o j
s p ( s l s t o r t T k
i r w o f t o u s a m w i t
L it O s o i c w l
l t

e ) O
< )S1
< )S8
< ) 0
< )SO
a ) O

S t f a a s w t s ) c
p l p t a t i o c

< )SOp1 8 0 O O
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T B s w c s t s o d f w l
l t

1 L C ( 2 ) : “ ) s . 6 . 5 O

A a sw h s a f p w a

f t l l t s f

4 .Underline
U ni p f n a f a

Y c u i t w a a p f o w t – u
c hI y b a u t u c h y
o f t u d c o t s l a y t

T u c w b W y t o t u
f t w t p w u a s p c
t i s

S t c t t o t u m

< & n D

i w f n y p O( t g f u
o 3 t g f u

A s t c t t o t u m

< &

4 .How toprint Escapesequencesand control
codes

Y u b E s a c c t p S h d y
p E s a c c

B y a c p c a i t d w Y w
d t w y w t s e e a i i s t t p
f e t d a s o t a c t d p t
w y t i s

T T rp c p t s o d t f i
w p a t a e E s o c
c T rp e p C R c w z
t p p b t t l m
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T u T rp j p t c i i f o y
p d

< & n X

F n y s t n o b o d y w t p

D F l t T p c p E
s a c c w a e t B D
F p a t C R c s t l m l
t w i n p D F a p c a
b n a s

D F a i t E s o t t i o
a a t t i o T t o D F s t c
j b t d y w d

< Y

A t t o D F s t c a t e o t
d p d

< Z

T E Z s i p a a b f b a Z

4 .Font control
T F C c h t m f d af s
a d f

Y c m a f e p o t w t F C
c T h y c w f y d a p f
d n g d w y r t s T p o t
s y g t a f w a o t t f y l s u
o o t f I c d a

W y p m g s w f y c a u t
c t d s o t Y c o d f y
d oa i a c f a n d N t w
g l w y d a f e w t f i o a u p
i t p m

T c f y s t c

< n F
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F n e o o t n f t t o f

F n
D a t a p f O(
D a t f ( w t d 1 (
a t f i t s a r c
D j t f w t m r s I 2
D j t l c o t f y h
d o3
M t c f I t 4
M t c f I p 5
M a t c o t c f 6

A b o e xa t l f 6 W y g a f I t
a f y f n a t c o t f i m T c
i a t f d f B y w n f 6t c
a t c o a i o c f

H h t a I n t a i o c f Y f
s t f t s t F I c t g i a I n a
f c t f i m w F C f 6 I y w
t c t s i R w y r t p y c b
s F C f 5

4 .Example:Controllingfonts
L s h t l f c w t i B

P y w t m a w y c f ( d
w i i y w t p w i A t p 1 t
1 T n t i y n R s s b s
o s k c c o i c t

A y l w y s p f t A p y
t w t m t c f p F y a w t
d a t t f f p m t m r f s
g y b p
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L s w a m a a u h f y t p

1 L C ( 2 ) ; “ ;
1 L C ; “ ;
1 L “ h f t p

o A 1 - 1
1 L C ”
1 L C H
1 L C ; ;
1 L C
1 L C ’ ;

L 1 0 0 iL l
o u f

L 1 t o t p w f p e f
n o rc T w
l T oy s a i 1

A f m1 f c c t m t c f
p a t d a t f



4 .Example:Assigningfontnumbers
N l d a p i B F w a f n t t
C a L im f a t a c f I P
C T w p s o e f

1 L C ( ; “ ( ;
. L C ( : “ ( s:
1 L C ( 1 ) :
1 L C ( 2 ) : “ ● c I ;

1 L C ( 2 ) : “ ● C6 ;

1 L C ( ; “ ( ;

1 L C ( : “ ( . 6 . 5 O ;

1 L C ( :

1 L C ( ;

1 L C ( ;

2 L C ( :

2 L C ( ; O O :

2 L C H

2 L C :

2 L C :

2 L C ;

2 L “ 1 - R C

2 L C :

2 L “ 2 - R L

2 L C ;

3 L “ 3 - C P C

3 L C ;

3 L C

L 1 c t i C a l 1 i
p f L 1 g i f n l a l 1 m
t e

L 1 51 s a ma
2 0 0 tf N o t
I s s 1

L i ns a ml
n d t o C f a l 3 t f
f f t p t p
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4 U Y O F

4.6.1 Font designis tedious
A w f d i a a D e t t o p
l f i a f h

S ot y h t b y o t e i y d
w w a c i t f b Y m f e
w t p y o c c l I m b u
c w a c o g p 5 d h a 3 w l o
d

B d y o t i s t m s y
c o a m d f a y c f f f
d ec

T n h w t d t j i t a a m w y
b y L at s i y c g o o t f o
f ou p n o t m F W i o K
a e o t f n w p t t m s y t t
o p af o d l k

E w a l t b a c f i a i p I
c f t c o a f o u t 2 c s a c
d a p rs a t j f o t s N m
f

4.6.2 How to downloadyour own fonts
C ht y d a s y a c “
c L a y a k w t i t b i y c
f a h d i t w w a s O y
c y o c y n t d t t y l
p

T p o d a f y d y i s
d T d y f y f t f s

1 a a f I n t y f
2 d a f h
3 i t p o e c t b d
4 s a c d a b f e c
5 s w t f i t b p o t
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1 A a f I t y f
T a a I t y f y s t c ( a u
“ Af I n w a I n f n b Oa
3

< n D

B s t c t c w t I n i
a a t a f I i i t e f w b d
w t n c

2 D oa h f y f
E i t p d h e m t c y f i w
d a e f w t s I n w y d t
h f y f

A f h i t l o i a w y p u t s
t f E f h 2 b l i s a t f o t f
Y s a f h c t y p j b y d
t f c

T h c l l t

< n W

a m b f i b t d d t f
a tT n v i t a n o b o d d
a a 2 N u o L 1 c y m e
t A s 2 a 6 h n t n 2

H a‘ f h c

< ) 2 C k S< F

A f t a c a t f t r l l g
g B t 2 b t e o a A c e o
s pa p f a ( e i w b a
s A c t h t b c c

E b i t h i a n w y s a w s
h t b s a t n p i t A t C
s o t n i t h a w r y a y
S M d t h y b y f h T g y s
t t b s w e o t b m
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MEANING
o-1 headerlength
2 blank
3 font size
4-5 blank
6-7 baselinepositionfor charactem
8 blank
9 cell width
10 blank
11 cell height
12 orientation
13 spacing
14-15 symbolset
16-17 pitch
18-19 line spacing
20-22 blank
23 style
24 strokeweight
25 typeface

3) Positioningeachcharacterin your font
Beforeyoudownloadeachcharacteryouhaveto telltheprinterwherein its
font tableto put it. You indicatewhereby sendingthis command:

<ESC>*C n E

Forn youputthedecimalnumber,betweenOand255,of thepositioninthe
font tablewhereyou want yourcharacterstored.

Yourprinter’sfonttableisjust likethe ASCIItable.Beforeyou sendeach
character,sayg, youhavetosaywhereyouwanttoputit.IntheASCIItable,
g is at decimalposition103.So you sendthis command:

<ESC>*C 103E

And immediatelyafterit you sendthe bits thatmakeup the characterg.

4) Describing each character in your font
Thenextstep is to describeeachof yourcharacters,“mapping”whereyou
wanteachdot to go. Sendthis commandbeforeeachcharacter:

<ESC>(Sn W

For n youenterthe numberof bytesyou’llbe sendingafterthis command,
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to describe and map your character. Sixteen bytes are needed for the
description;the bit-map takes as many bytes as you’ve put into each
charactercell—perhapstwo or tie hundredbytes.

As withthe fontheader,eachbytein the characterdescriptionis a number,
sent as the symbolat that positionin the ASCII table. Codingcharacter
descriptionsis tricky too, so again we recommend you ask your Star
Micronicsdealer for help. The table below shows what the bytes in the
characterdescriptionmean:

BYTE
o
1
2
3
4
5
6-7
8-9
10-11
12-13
14-15

MEANING
descriptionlength
blank
always 14
always 1
orientation
blank
left offset (blankspaceto left of character)
top offset (blankspaceabovecharacter)
characterwidth
characterheight
printpositiontravel (proportionalspacingonly)

Thebitmapofthecharacterisjustthepattemofdotsinthecharacter,starting
at thetopleft of its cell.Youworkyourwayacrossthe cellanddownto the
bottomright,givingeachdot a valueof Oif it’s not to be printedand 1if it
is. Then you groupthosedots as 8-bitbytes.

5) Permhent or temporary?
The last stepin downloadingyourown font is to makethe fontpermanent
or temporary,using the Font Control command described earlier. The
command<ESb *C4 F willallowthefontto beerasedwhenyouresetthe
printer.Butthe command<ESC>*C5 F willkeepyourfontavailableeven
afteryou Rset the printer.
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4.7 GRAPHICS
TheStarLaserPrinter4offerstwokindsofgraphics.Itprintsru.stergraphics
(sometimescalled “bit-mappedgraphics”),which specify each dot in a
graphics pattern. And it prints pattern gruphics,which prints lines and
patternedblocks.

Be aware,though,that addinggraphicelementsalwaysslowsup printing
with laser printem.

4.7.1 StartingRasterGraphics
Thefollowingstepsshouldbeperformed(intheordershown)whenprinting
rastergraphics:

1)Definethe resolution
2) Set the orientationof the graphicimage
3) Issuethe commandto startgraphics
4) Issuethe commandto set the compressiontechnique(if any)of

the graphicaldata
5) Sendthe commandswhichtransferthe graphicsdata
6) Sendthe commandto end graphics

Beforegraphicsare sent to the printer,the resolutionmust be set. This is
achievedusingthe followingcommand:

<ESC>*t n R

wheren cantakea valueof75, 100,150or 300.Thesevaluesrepresentthe
desiredvalue in dots/inch(dpi)of the printedgraphicimage.The default
,resolutionis 75dpi.Anyfimtherresolutioncommandswillbe ignoredbythe
printeruntil a commandto end graphicshas been received.

To set the orientationof the graphicimage, transmitthe followingcom-
mand:

<ESC>*r n F

WherencantakeavalueofeitherOor3.Wheren=O,rastergraphicsprinting
willtakeplacein thelogicalpageorientation,andwhenn=3,rastergraphics
willbeprintedalongthewidthofthephysicalpage,~gardlessof thelogical
page orientation.
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Thecommandto startgraphicsmustbe transmittednext.Thiscommandis:

<ESC>*r n A

wheren cantakea valueofeitherOor 1.Whenn=O,themarginforprinting
graphics will be the left-most printable edge of the page (this is not
necessarilythe same as the left text margin). If n=l, the left margin for
graphicsis set to the currentprint position,and any graphicsimage will
appearonly to the rightof that margin.

Threegraphicdatacompressionformatsareavailablefordatatransfer.The
data compressionformat to be used is selectedusing the followingcom-
mand:

<ESC>*b n M

wheren can take the valueO,1 or 2. Anyotherwilueis interpretedas O.A
fill discussionof data compressiontechniquesis outsidethe scopeof this
manual,but a briefexplanationof this commandshouldbe useful.

.

.

●

Wheren=O,no encodingtakesplace,anda simplebinarytransfertakes
place.Bit7 of thefirstbytecorrespondsto thefirstdotin a rasterrow,bit
6 to the second,andso on.

Where n=l, run-lengthencodingtakes place. This is a compression
techniquewherethe data is dividedintopaics;the firstbyteof eachpair
servingas the repetitioncountfor the datain the secondpair. If the first
byteof thepairis equaltozero,thedatainthesecondbyteisnotrepeated.

Wheren=2,the data to followis in TaggedImageFile Format(TIFF)
confofrningto RV.4.Ostandards.The demandsof spacedo not allowa
detailed discussion of TIFF standards here, but briefly, TIFF files
combinefeaturesofnon-encodedandnon-encoded.fdes.Manyproprie-
tarygraphicspackagesuseTIFFencodingwhenstoringandtransmitting
graphicdata.

When transferringraster graphic data, each line of raster data must be
prefixedby the command:

<ESC>*b n W

wherengivesthenumberofdatabytestofollow(themaximumis255before
anothersuchcommandis sent).Thisdatamustfollowthecompressionrules
setin thepreviouscommand.For instance,aTIFFimageinterpretedin any
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way other than the TIFF formatwill producevery strangeresults!Repeat
sendinglines of graphicsdata,prefixedby the abovecommand,until the
wholeimagehas been transmitted.

To signal the end of graphicdata transmission,send the followingcom-
mand:

<ESC>* r B

There are no parameters.The LaserPrinter4 is now in textmode.

4.7.2 Rulesandpatterns
Patternsand lines are ease to do.

Print shops call lines of any thicknessrules. A printed line in fact is a
rectangularareawithone“skinny”dimension,fromonetomanydotsthick.
Wewilluse the word“rules”too, to avoidconfusionwiththe linesused to
measurepages.

You followthesethree stepswhenyou use rule andpatterngraphics:

1) Definethe dimensionsyou need.
2) Choosethe graphicspattern you want to fill in those dimen-

sions.
3) Print the pattern.

Rememberto sendthe followingruleor patterncommandsin
thatorder.

4.7.3 Definingrule orpattern dimensions
Definingthedimensionsoftheareayouwantto filljust meansindicatingthe
horizontalandverticalsizeofthepattcm,or therule’slengthandthickness.
Youcanindicatedimensionsin eitherdotsor decipoints(tenthsof a point).

At300dotsor720decipointsto the inch,decipointmeasurementsaremore
accurate.The printer converts decipointvalues into dots, using 2.4 de-
cipoints to the dot. It rounds up fractions to the next integer. So 1225
decipointswouldworkoutto510.4dots,andthepnnterroundsthisupto511
dots.

Yourdimensioncommandsspecifyan areato the rightanddownfromthe
currentprintposition.If youdefineanarealargerthanthepage,yourprinter
willacceptthecommand.It will,however,cutoff yourpatternor ruleat the
boundariesof the page’sprintablearea.
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Whenthe printer finishesits print “map”of your rule or pattern,the print
position automaticallyreturns to the spot from which you started. That
means,for instance,that youcan makea lightlyshadedrectangleandthen
startprintingtext rightoverit.Thiskindof boxcanbe usefulfor settingoff
particularinformationfromthe mainbodyof yourtext.

Horizontally,you can specifythe rule length or horizontalpattern size in
dots withthis command:

<ESC>*c n A

in whichfor n you enterhowmanydots acrossthe pageyou want the rule
or patternto be.

Alternatively,to specifythe horizontaldimensionfor a rule or pattern in
decipoints,you can print this command:

<ESC>*C n H

in whichn is the horizontalrule or patternsize in decipoints.

Vertically,youcanindicatethe sizeof yourruleor patternin dotswiththis
command:

<ESC>*c n B

inwhichnisthenumberofdotsdefiningthethicknessoftheruleorthedepth
of the pattern.

Alternatively,to show the verticaldimensionin decipoints,you send this
command:

<ESC>*c n V

in whichnis thenumberofdecipointsin therule’sthicknessor thepattern’s
verticallength.

4.7.4 Choosingandprintinga rule orpattern
Youneedbothof thenexttwo commandsto chooseandprintthe particular
patternyouwantto fill yourdefinedarea.Thesecommandsworktogether.

WiththePrintPatterncommand(whichactuallycomessecond)youspecify
whetheryouwanttofillyourrectangularareawithasolidblackrule,afinely
dotted gray-scale pattern, or a predefine linear pattern. And with the
SpecifyPatterncommandyoucanindicatewhichparticulardottedor linear
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patternyouwant.YoualwayssendtheSpecifyPatterncommandbefo~ the
PrintPatterncommand,even if you want a solidblackrule.

To indicatethe particularpatternyou want,send the followingcommand.
The general meaning of the n value you enter actuallydepends on the
commandyou put afterthis:

<ESC>*C n G

If youwanta solidblackruleit doesn’tmatterwhatyouput in for n, as the
printerignoresit.

Ifyouwanta l-scaledottedpattern,fern youenterhereapementagenumber
from1to 100indicatingthedensitywithwhichyouwanttheboxfilled,from
lightto solid.Your n percentagewill correspondto one of the eightgray-
scaledensitiesin the chartbelow.
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If youwanta linearpattern,for n youenterhere a patternnumberbetween
1 ~d 6 inclusive,identifyingone of the linearpatternsbelow.

#1 #2

#3 #4

#5 #6

You always send the followingPrint Pattern command after
Patterncommand.This PrintPatterncommandidentifieswhetherthe area
youhavedefinedis tobefilledwitharule,dottedgray-scalepattern,orlinear
pattern:

<ESC>*C n P

For n entera valuefromthe followingtable.(If you selecta linearpattern
here, but a dotted pattern in the previousSpecifyPattern command,the
printerwill ignorethis PrintPatterncommand.)

n VALUE PATI’ERN
O(zero) solidblack
1 white
2 dottedgray-scale
3 linear
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4.Z5 Examples:Patterngraphics
To specifyablockfiveincheswideyoucoulduseahorizontaldimensionof
1500dots (5 inchestimes300 dots).That commandwouldlook like this:

<ESC>*C 1500A

To print that areawith a 25 percentgray-scalepattern,the commandsyou
sendwouldbe:

<ESC>*C 25G
<ESC>*C 2P

Buttoprintanareafilledwiththehorizontalbarpattern,thecommandsyou
sendwouldbe:

<ESC>*C IG
<ESC>*C 3p

(Youcouldcombinethesecommandsas <ESG *c lg 3P .)

4.8 MACROS

4.8.1 Usingmacros
There’sagreatshortcutthatsimplifiesthetaskofsendingcommandstoyour
LaserPrinter4:usemacros.Amacrois a singlecontrolcode,whichyoucan
define yourself, that does the work of a whole long series of printer
commands.AnyLaserJet11Pemulationcommandcan go into a macro.

Puttingmacrostogetherto automaticallyrepeatsequencesof tasks is like
usinga ml programminglanguage.YourStarMicronicsdealermayknow
of some pre-wnttenmacros alreadyavailablefor the Star LaserPrinter4.
You’llfindmacrosespeciallyhandyfor creatingletterheadsand business
forms, and also for settingtabs, subscriptsand superscripts.

Yourpnntercan stemupto32macroswithouttheoptionalRAMexpansion.
To manage printer memory you can make a macro either temporary(it
disappearswhenyouresettheprinter)orpermanent(itdisappearsonlywhen
you turn off the printer).

You assign each macro an ID numberwhen you first define it. Use this
SpecifyMacroID commandto specify(inplaceof n) theID numberof the
macroto whichyou wish to refer:

<ESC>&f n Y
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For examplesay youwantto deletea macronumbered80.Youwouldfirst
selectthatmacrowiththecommandcESC>&f80Y.Thenyouwoulddelete
it with the MacroControlcommandcESC> &f 8X as describedbelow.

4.8.2 MacroControl
The Macro Control command performs several jobs for you, such as
defining,mnning and deletingmacros.To managemacros you send the
followingcommand:

<ESC>&f n X

For n youentera numberfromO(zero)to 10to specifywhatmacrocontrol
functionyouwanttoperform.Thesefunctionsaredescribedinthefollowing
table:

n

O(zero)

1 (one)

2

FUNCTION

Start defining macro. Creates a new macro with the last
specifiedmacro number.This macro will be temporary;to
make it permanent use <ESC> &f 10X after your
definition.Theprinterwill make a macroof the sequenceof
commandsthat followthis one,until it gets the commandto
stopdefiningthe macro.

Stop definingmacro.

Executemacro. This option makes the printer run the last
specifiedmacro, changingprinter parametersaccordingto
whatitscommandssay.(Thepnnterparametersarethoseyou
might also set from the controlpanel.) When the macro is
done,theprintpositionwillbejustwhereitwasbeforeyouran
the macro.

Call macro.This option also makes the printer run the last
specifiedmacro. But before it runs the macro it saves the
currentparameters,andthenrestoresthemwhenthemacrois
finished.Again,whenthemacroisdonetheprintpositionwill
be just whereit wasbeforeyou ran the macro.

Turnon automaticmacro.Thisoptionautomaticallyrunsthe
lastspecifiedmacrooneverypageyouprint.Youcanusethis
optionto reproducethe samedesignon eachpage (a logo or
formdesignperhaps).Youcanhavemorethanoneautomatic
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macro.Aswiththe“callmacro”option,thisonesavescurrent
parametersand print position,and restores them when the
macro is finished.An automaticmacrowill terminateif you
changeorientationor page length.

5 Turnoff automaticmacro.Startingwiththecurrentpage,this
optionterminatesthe last specifiedautomaticmacro.

6 Deleteallmacros.This optionremovesall macms and auto-
maticmacrosfromprintermemory—evenmacmsyouhave
definedas permanentwithoption 10below.

7 Deletetemporarymacros.Thisoptionalsodeletestemporary
automaticmacros.

8 Deletelast specifiedmacro.

9 Makelast specifiedmacrotemporary.

10 Makelast specifiedmacropermanent.

4.8.3 Examp/e:Macros
The followingprogramloadsand runsa macro.The macrumovesan inch
anda half rightanddownthreeinchesfromthe top left comerof the page,
whereit printsa 25 percentgray-scalebar. It then ejectsthe paper.

100 LPRINTCHR$(27) ; “&f6X”
200 LPRINTCHR$(27) ; “&fIY”
300 LPRINTCHR$(27) ; “&fOX”
400 LPRINTCHR$(27) ; “*p450x1200Y”;
500 LPRINTCHR$(27) ; “*c180h7200V”;
600 LPRINTCHR$(27) ; “*c25G”;
700 LPRINTCHR$(27) ; “*c2P” ;
800 LPRINTCHR$(12)
900 LPRINTCHR$(27) ; “&f1X”;
1000 LPRINTCHR$(27) ; “&f2X”;
1100 END

Line 100clearsanyexistingmacros,thenline200specifiesthatthiswillbe
macro ID number 1.Line 300 startsdownloadingthe macro.

Line400movestheprintpositiontoaspot450dotsrightand1200dotsdown
fromthe top left comerof the page.
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Lines500 through700 selectthe 180-dotdeep and 7200-dotwidepattern
andprintit.Line800doestheformfeedthatforcesthe actualprinting.Line
900 endsthe downloadingprocess.

At the two line we selectour macroand actuallyrun it.
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Commands
The small-carriageFX-850 is one of Epson’s more recent dot-matrix
printers.Becauseof the popularityof the IBMPersonalComputer,which
was marketedwith a modifiedEpson printer,thousandsof softwarepro-
gramsalreadyworkwithEpsonprintercommands.

Ifyouhaveaprogramthatdoesn’tworkwithlaserprintercommands,you’ll
ahnostcertainlyfinditwillworkwiththecommandsintheStarLaserPrinter
4’s FX-850emulationmode.YourStarLaserPrinter4willprintanydocu-
ments you createwith standardEpsoncommands.

We followthe samesequencein this chapteras we did in earlierchaptem:
first someprintermanagementandpagesetupcommands,thenwe’llcover
commandsthatmovetheprintposition,andfinallywe’llprintourdocument
with our choiceof font attributes.

5.1 FX-850COMMANDS

5.1.2 Whatdo FX-850commandslook like?
Mostcommandsin the FX-850emulationlook like this:

<ESC>C or <ESC>C n

in whichC is the codefor the particularcommandyou wantto send.If the
commandincludesthe n signit indicatesa numericvariablethe command
needs.For example,the FX-850commandto set the rightmarginis this:

<ESC>Q n

in which n is the columnnumberfor the rightmargin.So to put the right
marginat column65 you wouldsendthis command:

<ESC>Q 65

MostFX-850commandsworkliketoggleswitches:one<ESb codeturns
on a featwe and anothercESC> codeturns it off.
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Butsomecommandsincludetwonvariables,whichamshownasnl andn2.
Thesenormally~pmsent bytestobe addedtogetherto produceonesum,in
whichnl representssingleunitsand n2 represents256-unitgroups.

Finally,a few commandscan have many n variables(such as tab stops),
whicham listed the same way. And one or two includea secondkind of
variable,whichaR showninthischapterassinglelowercaseletters,suchas
c or m.

5.1.2 Usereal numbers,notASC/1symbols
Animportantpoint:withFX-850commandsanynumberyouput afterthe
cESC> code is a real number, not the printableASCII symbol for that
number as in LaserJet 11Pcommands.In FX-850mode, for the number
shownafteran<ESb codeyoumustenterwhatevercharacteroccupiesthat
position in the ASCII table. We’ll always use decimal numbers in our
descriptions.

For example,in FX-850emulationyou set the rightmarginto column55
with this command:

<ESC>Q 55

You wouldwritethis commandin BASICas:

10 LPRINTCHR$(27); “Q”;CHR$(55)

That BASIC command sends the printer the symbol Q and whatever
characterhappenstobeinASCIIposition55.YourStarLaserPrinter4’sFX-
850progiaminterpretsthese,not as ASCIIsymbols,but only as the com-
mandthat means“makecolumn55 the rightmargin”.

5.1.3 Unsupportedcommands
YourStarLaserPrinter4, becauseit is a laserprinter,ignoresthe following
FX-850commands:

c paperend cESC> 8 and<ESC>9
● sheet feedercontrol <ESC><EIkb
● selectcolor cESC> r
● copy,selectand downloadcharacterset cESC>:<ESbYO<ES@ &
● selectdrafl/NLQmode <ESC>X
c selectNLQ font <ESC>k
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left-to-right(unidirectional)printingcontrol<ESC>U
printquiet (half speed) <ESC>S
print immediate
(“incremental”or “typewriter”mode) <ESC>i

5.2 CONTROLLINGTHE PRINTER

5.2.1 Puttingtheprinter onlineor offline
You can send <XOF- and <XON>controlcodes (describedin Chapter2
under“SerialInterface”)toputyourprinterofflineandthenonlineagain.If
youareusingaparallelinterface,anydatayourcomputersendsafteryouput
the printerofflinewillnot be printed.

To put the printerofflinesendthis controlcode:

<XoF~(sometimesshownas cDC3>)

To puttheprinterbackonline,eitherpressONLINEon thecontrolpanelor
sendthis command:

<XOD (sometimesshownas cDC1>)

If the printer is alreadyonline when you send the <XOWcommand,the
printerwill cancelany incompleteline of print.

5.2.2 Reset
TheFX-850emulationresetcommandreturnstheprintertoitsdefaultinitial
parametem.Whenyousendthiscommandattheendofapnnt job theprinter
will resetits parametersonly afterpreviouscommandshavefinished.You
should,however,taketheprecautionofputtinga formfeedbefo~ thereset,
to makeSUEyou lose no printdata.

To reset the StarLaserPrinter4, sendthis command:

<ESC>@

5.2.3 Bell
Whenyou sendthe Bellcontrolcodethe StarLaserPrinter4 will soundits
beeperforhalfa second(assumingyouhaven’tturneditoffwiththecontrol
panelmenu):

<BEL>
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5.3 FORMATTINGPAGES

5.3.1 Page /ength
Youcan definepagelengthin eitherinchesor lines-a matterof personal
preference.WhenyoufirststartFX-850emulationyourprintersetsthepage
lengthto 11inchesand 66 lines.

The deftition of a “line” dependson the lines-per-inchspacing. If you
changeline spacingafter you set the page length,the page length won’t
change. Andif youprintpagesactuallylongerthanthe installedpapertray,
the StarLaserPrinter4 will printthemon two sheetseach.

To set a diffe~nt page lengthin lines,enter this command:

<ESC>C n

For n you enterthe numberof lines you wanton a page(maximum127).

To set a differentpage length in inches,enter this command:

<ESC>C @KJL>n

Fornyouenterthenumberof inchesinlengthyouwantthepage(maximum
22).
Note: theprintpositionat themomentyousetpagelengthwillbe yournew

top-of-page.Whenyou changepage lengththe Star LaserPrinter4
putsthebottommarginbackto its defaultvalue,so youmaywantto
reset it.

5.3.2 Topand bottommargins
TheFX-850emulationprovidesfortopandbottommarginsinauniqueway,
combiningthe top-of-page(as set by page length) with the Skip-Over-
Perforationcommand. (Remembcrthatthedot-matrixFX-850printeruses
continuousforms,whicharejoined withperforations.)

By settingthe Skip-Over-Perforationyou can controlthe numberof lines
skippedatthebottomofonepageand,ifyouwant,atthetopofthe next.First
makesurethe printpositionis on the line youwant to be yourtop margin,
andsetyourpagelength.Then sendthis Skip-Over-Perforationcommand:

-dY3C>N n

in whichn is anynumberof linesbetween1 and 127.
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For example,say youhaveset the pagelengthto 84 lines(legalsizepaper
at 6 linesper inch),withthe top-of-page8 linesdown.You then send:

<ESC>N16

Thiswillgiveyou81inesoftopmargin(impliedbyyourtop-of-pagesetting)
and8 linesof bottommargin.Theprinterknowsyouwant84-16=68 lines
Qftext, so it printsthose,skips8 linesat thebottomof the firstpage,plus 8
mo~ lines at the top of the nextpageto makeup the totalperforationskip
of 16lines.

topolpage-8 hles

text-66 lines

peliolation
>

sI@ -16 Iires

(

n

... ,., . . .. .... ... .. . ... ..... ... .. . ... .. . .. . ... .. . .. . ..... .. ... ... . . ... ... ... ... .... ... ... ... .. . .. . ... . .. ... ...... ... ... ... ..... ... ... ... ... ... ... ... ...... ... ... . . ... ... ... ... ... ...::.::.::::::::::::.. ::-. . ...... ... ... ... ... . ... .. ... ..... .... ... .. ... ... . . ... .. ...... . . ... ... ... ... .... ... ... ... ... ... ... ... ...... ... . . ... .. ... ... ... ..... .... . . ... ... . . ... .. ... .... ... .. ... ... ... ... .. ..... . ... . .. ... ... ... . .. .. ..
::: %:::::::::%::%:::-::::::

Ifyouchangelinespacingaftergivingthiscommand,youwon’taffectthese
marginsettings.However,if youchangepagelengthyouwillhavetosetthe
perforationskip again.

To set Skip-Over-Perforationto zero lines, send this command(the letter
afterthe 43SC> codeis the capitalletter“o”):

<ESC>O
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5.3.3 Sidemargins
To set the left marginto a particularcolumnyou sendthis command:

<ESC>tn

inwhichnis thecolumnnumberfortheleftmargin.(Notethatthecharacter
t is a lowercaseL.)

CohunrIwidthis determinedby thecurrentpitch(forexample1/12inchfor
12-pitch),or is set at 1/10inch for proportionalspacedtext. Oncemargins
are set, changingthe pitchdoesnot affectmargins.

Samerules applyfor the rightmargin:you sendthis command:

<ESC>Q n

in whichn is the columnnumberfor the rightmargin.

5.3.4 How to centerorjustify text
If your text processor won’t center or line up text for you, your Star
LaserPrinter4 candothejob. Ymtifiedtextprintsflushagainstoneorboth
sidemarginson boththe rightand left sidesof the page.

You turn on the centering or justification of text with the following
command:

<ESC>a n

For n enter a numberfromthe followingtable:

MODE
left justification :
centering 1
rightjustification 2
both sidesjustified 3

Backspaceand horizontaltabs willonly work in left-justificationmode.

5.3.5 Linespacing
FX-850emulationoffers fivediffenmtwaysto verticallyspacelines.The
default is 6 lines to the inch, but you can change line spacing with the
commandsin the followingtable. (In the first four of these commands,
rememberthat thenumberfollowingthe<ESC>codeis a rtal number,not
the ASCIIsymbolfor O,1,2 or 3.)



DESIREDLINE SPACING COMMAND EXPLANATION

1/8inch <ESC>O (zero)
7f72inch <ESC> 1 (one)
1/6inch <ESC>2 (the default)
incrementsof 1/216inch <ESC>3 n (inwhichn is thenumberof

inc~ments, maximum255)
incrementsof 1/72inch <ESC>A n (in whichn is thenumberof

increments,maximum85)

5.4 MOVINGTHE PRINTPOSITION

5.4.1 Space
Theeasiestcommandfor movingthe printpositionto the right acrossthe
pageisjust the spacecontrolcode,the samecharactersentby the spacebar
on a keyboard:

<Sl%
The actualdefinitionof a space(whichcan alsobe thoughtof as the width
of a print column)is setby the pitch.

5.4.2 Backspacecommands
When you send the printer a backspacecontrolcode it moves the print
positionleft one space(or, withproportionalspacing,the widthof the last
characterprinted).

cBS>

Thebackspacecodelets youprintdirectlyoverthelast characterprinted;it
doesnot deletethat character.This lets you createsymbolsnot ordinarily
available,suchas b witha stroke/ throughit to representa blankspace:E.

Do not backspaceright after changing any font attributes,lest the first
character in the new font print in the wrong spot. And don’t confuse
backspacingwith the <DEL>controlcode (describedlater), which does
erasethe last characterfrommemory.
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5.4.3 Carriagereturn
Theprintermovesthe printpositionbackto the left marginwhenyousend
a carnagereturncontrolcode.Theprintpositionwillnotmovedownto the
nextline(unlessonthecontrolpanel’smenuyouhavesettheAutoLineFeed
parameterON):

<m

5.4.5 Line feed commands
Theline spacingcommandsdefinewhat a “line”meansfor the following
commands.The defaultverticalspacingis six linesper inch.

Youusethis LineFeedcommandto movethe printposition,not to the left
margin,butjust downthe pageone line:

<LF>

Variableljnefeedcommandsmovetheprintpositionbacktotheleftmargin
andeitherdownorupthe page,bysomeincrementof 1/216inch.Ifthemove
putstheprintpositionbelowthebottommarginanewpagestarts.Youmove
the printpositiondownthe page withthis command:

<ESC> J n

andup the page with this command:

<ESC> j n

Inbothcases,then isthenumberof 1/216inchincrementsyouwanttomove
(maximum255).

5.4.6 Formfeed
TheStar LaserPrinter4 only prints a page when it receivesa Form Feed
controlcode.If the last text in a documentdoesn’tfillup a pageit maynot
print immediately.

Sotomakesureonedocumentdoesn’trunrightintothenext,it’sagoodidea
to makesureeachdocumentendswitha finalFormFeed.In the rareevent
youhavesetpagelengthsotwopageswillprintononesheet,thesheetwon’t
printuntilboth pagesare composedin memory.

Thefollowingcommandmovestheprintpositiontothetopofthenextpage:
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5.4.7 Left-to-rightprinting
The FX-850normallyprintsbidirectionally,withtheprintpositionmoving
alternatelyleft-to-rightand right-to-left.Cuttingdown printheadmotion
does speedup printingfor thoseearlierstylesof printer—thoughit hardly
compam with laser printing.

we problemwithbidirectionalprintingis thattheprintheadcangetslightly
out of alignment.When you’re using more primitive took sometimes
accuracymattersmorethanspeed,so a commandforplainold left-to-right
printing (sometimescalled “unidirectionalprinting”)is availableon Ep-
son’s printem.

Thefollowingcommanddoesnothingto improvetheaccuracyof yourStar
LaserPrinter4, but it’s included for software compatibility’ssake. The
commandjustmovestheprintpositiontotheleftmargin,actingasacarriage
Mum withouta line feed.Normalprintingresumeswith the next carriage
return.

To turn on left-to-rightprintingforjust one line, this is the command:

<ESC><

5.4.8 Movinghorizontallyfrom the left margin
Two horizontalmotioncommandssend the print positionto a particular
positionon the line.Thesecommandsarebasedon FX-850dots.Unfortu-
natelythe FX-850offersonly 60 or 120dots per inch, ratherthan the Star
LaserPrinter4’susualdensityof 300dots.So we’llexpressthesemovesin
termsof incrementsof 1/60or 1/120inch.

Onemovecommandisan“absolute”move,totherightfromtheleftmargin.
The other is a “relative”move,left or right fromthe currentprintposition.

To move from the left margin in incrementsof 1/60inch, you send this
command:

<ESC>$ d n2

Atthebeginningofthechapterwesaidsomecommandvariables,likenl and
n2 here, could representbytes to be addedtogether.This is one of those
commands.The nl representsunits and n2 represents256-unitgroups.In
this movecommand,the actualunits are the 1/60inchincrements.
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Tocompletethecommand,forn2 youenterthenumberof fullgroupsof256
inc~ments you want to move. And for nl you enter the number of
incrementsleft over.

Confused?Hem’s an example.This command:

<ESC>$141

moves14+ (256x 1)=270 incrementsfromtheleftmargin.Thatworksout
to 270/60inches,whichis four and a half inches.

5.4.9 Movinghorizontallyfrom the currentposi-
tion

The otherhorizontalmovecommand,whichmovesawayfromthe current
printposition,comesinsmallerincrementsof 1/120inch.Tomovethisway,
firstdecidewhetheryouwantto moverightor left,andbyhowmany 1/120
inch increments.Then sendthis command:

cESC>\ nl n2

To move right,nl + (n2 x 256) mustequalthe numberof incrementsyou
want to move.For example,to moveright two and a half inches(300/120
inches)you send this command:

d3sc>\ 44 1

because44+ (1 x 256)= 300.

To moveleft is a little trickier.You first subtractyourdesirednumberof
increments from 65536 (which is 256 x 256). Then you use the same
formula:nl +(n2x 256)mustequalthat resultingnumber.So to moveleft
three (360/120)inchesyou send this command:

<ESC>\ 152 254

That commandmovesthe printpositionleft three inchesbecause

65536– 360 = 65176

= 152+ (254X256)

5.4.10Horizontaltabs
Whenyou usehorizontaltabsyou firstmayhaveto set the tab stops(upto
64of them).It dependsonwhetherornotyouwanttousethedefault,which
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is a tab stopeveryeightcolumns.Columnwidthdependson thehorizontal
spacingbeingusedwhenyougivethiscommand.If youchangepitchlater,
that won’taffecttabs.

To clear the old and set new tab stops, send this Set HorizontalTabs
command:

d3SC> D d n2 ... ru%l<NUL>

This commandneedsa bit of explanation.The nl and n2 andso on are the
columnnumberswhereyouwantto settabstops.Thethreedots...just mean
you can list more columns,as manyas 64 in total. List themin ascending
order.Eithera final@NJL>(controlcodeO),or a columnnumberlessthan
that precedingit, willend the command.

To removeallhorizontaltab stops,issuethe SetHorizontalTabscommand
withno n columnvalues:

<ESC>D cIWL>

The HorizontalTabMovecommandadvancestheprintpositionto thenext
horizontaltab position(or to the left marginon the next line, if the move
wouldgo beyondthe printablelimit of the page).To moveto a horizontal
tab stop,send this command:

<HT>

5.4.11 Verticaltabs
Verticaltabs work much the same way. Whenyou send the VerticalTab
Movecommand,theprintpositionmovesdownto thenextverticaltabstop.
No tabs are set whenyou first startFX-850emulation.

To givethe Set VerticalTabs command,send thisEscapesequence:

<ESC>B nl n2 ... n64 <NUL>

Thed andn2 andsoon arethelinenumberswhereyouwantto setvertical
tab stops.You can setup to 64 tabs at anyof up to 254 positions.

To movedownto thenextverticaltabstop,sendthefollowingVerticalTab
Move command. If you’ve set no vertical tabs the Vertical Tab Move
commandjust movesdownone line. If there are no more tab stopson the
pagethe printerwilljust movedownoneline too.

<VT>
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To removeall venical tab stops,sendthis command:

<ESC>B dW.JL>

5.4.12 Veflical tabs in channels
This nextpair of commands,whichlets you storeanduse severaldifferent
sets of vertical tabs, is rarely used. They’re mostly for putting data into
prepriritedforms,or for unusualreportsthat need differenttab settingson
differentpages.

ThebasicideaisthatdiffenmtsetsoftabsgetstoredinwhattheEpsonpeople
callchanneZs(thinkof themasseparatecolumnsof tabstops).Youcanstore
uptoeightdifferentchannels,solongastheytotalnomorethan64tabstops.

To settab stopsfora givenchannel(shownhereas c ), sendthiscommand:

cESC> b c nl n2 ... n64 cNUL>

This ismuchthe sameas theRgularvertical-tabsettingcommand,withthe
additionof thechannelc (inplaceof whichyouput a numberfromOto 7).
The nl and ti andsoon arethelinenumberswhereyouwantto setvertical
tab stops;againyou can set tabs at anyof up to 254 positions.

Youcanclearall the tabsin a channelbynot followingthechannelnumber
c with any stops,butjust the <NUL>.

To movethe printpositionto tab stopsin a channel,sendthis command:

<ESC>/ C

wherecis the numberof thechannelwithtab stopsyouwantto use. If that
channelhas no tab stops,this commandwilljust producea line feed.

5.5 CONTROLLING FONTS

5.5.1 Selectingfonts
WhenyoufirststartFX-850emulation,theStarLaserPrinter4givesyou12-
pointten-pitchCourieras its defaultfont.ButFX-850commandscan give
youmost variationson font attributes,includingsubscripting,superscript-
ingandunderlining.Someofthecommandsinthissectionareimplemented
by.switchingfonts, whileothersare derivedfromthe currentfont.

Inapinch,ifyouwanttochangefontsinFX-850modeyoucanusethemenu
on the controlpanel.
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5.5.2 Orientation
The FX-850emulationhas no commandto changeorientation,so use the
SelectOrientationsupersetcommandifyouneedtopnntin landscapemode.
If the printer doesn’thave enoughmemoryin which to rotate the font, it
displaysthatmessageon thepanelandusesinsteadthe closestfontit has in
the orientationyou’vechosen.

5.5.3 Symbolset
ThestandardFX-850symbolsetis ASCII,atleastforthefirsthalfof its256
characterslots.For the secondhalf of the FX-850symbolset you have a
choiceof eitheritalics(soyoudon’thaveto switchto a separatefontto get
them)or charactergraphics.

To choose between access to italics or to character graphics, send this
command:

<ESC>t n

in whichfor n if youenter O(zero) you get italics, which is the de-
fault,

or if you enter 1 (one) you get character
graphics.

5.5.4 /internationalcharacters
Monmver,you can overlaythe symbolset withparticularcountry-specific
symbols.To choosewhichinternationalsymbolsyouwishto overlay,send
thiScommand:

<ESC>R n

For n enter from the followingtable the number that correspondsto the
symbolsyou want:

COUNTRY n
US (ASCII) O
France 1
Germany 2
England 3
DenmarkI 4
Sweden 5
Italy 6
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SpainI 7
Japan 8
Norway 9
DenmarkU 10
SpainII 11
Latin America 12

The particularsymbolsthe commandwill giveyou are shownin the chart
below.

(xxJNTRY 35 36 64 91 92 91 94 96 123124125126

US (ASCII) #$@[\l A’{l }-
France # $ a 0 q s A ‘ e ti e “

Germany #$~~ouA,aoufi

England E$@[\] A’{ !}-

Demk I #$@ ROAA’Z@A -

Sweden
#n EAo Aueaoau

Italy #$@O\eA~a~e~
Spain I ~ $ @ i N ~ A ~ ‘“ E } ‘“

Japan #$@[*l A’{ ~}-

Ncmay #rzERaAuez OAU

DenrnarkII #$fixaAuea @)iiu

SpinII #$&iN~6’i flOti

Latin America #$5iN~6Ui fi6U
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5.5.5 Mostsignificantbit
Veryfew computemstill sendjust sevenbits to their printers,the way the
AppleII+ andTRS-80did. But if you findyourselfin this situationall is
notlost.Youcanstillgainaccessto the symbolsintheupperhalfof theFX-
850symbolset (eitheritalicsor charactergraphics)withthefollowingthree
commands.

Thesecommandscontrolthe stateof the eighthbit, the high-orderor most
signijlcanfbit, which is the leftmost bit in a binary string. None of the
commandswill affectdata sent as graphics.

Tomaketheeighthbitalwayson(l), whichletsyouprintitalicsorcharacter
graphics,sendthis command:

<ESC>>

To keep the eighthbit alwaysoff (0), so you can only print the ordinary
ASCIIcharactersin the lowerhalf of the symbolset, sendthis:

<ESC>=

To let yourcomputerprogramcontrolthe eighthbit, send this command:

<ESC>#

5.5.6 Spacing
Whenyou combineproportionalspacingwith automaticjustificationyou
get text that looks like that in professionallytypesetbooks. Proportional
spacingalso looksgoodwithoutjustification.

A couple of notes though:The proportionalspacing command can not
change a monospaced-pitchfont into a proportionallyspaced one. You
shouldalwayshaveaproportionallyspacedfontselectedwhenyousendthis
command.Also,you can’tcondenseproportionallyspacedtext.

To turn proportionalprintingon or off, sendthis command:

<ESC>p n

in whichif n is anevennumbersuchas2 or4 yougetproportionalprinting,
andifnis anoddnumbersuchas 1or3yougetthelast-selectedmonospaced
pitch.
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5.5.7 Characterspacing
FX-850 emulation lets you control the amount of space inserted after
charactm, sometimescalledthe oflset. You mightwant, for example,to
justify a lineof print yourself.

With the CharacterSpacingcommandyou can add to the distanceeach
characteradvances,in incrementsof l/120th inch.The commanddoesnot
affectthe selectedpitch.

To adjustthe characterspacing,sendthis command:

<ESC><S- n

<S~ is the ASCII Spacecharacter.For n you enter a figwe that sets the
numberof l/120-inchincrementsby whichspacingis to increase.

Your printer cancelsthis commandwhen it receivesanotheroffset com-
mand.

5.5.8 Pitch
Youcanpnnt at 10,12,17 or20 charactemper inchwithyourlaserprinter’s
internalfonts.TheFX-850emulationdefaultis 10-pitch.Ifyouwanta wider
pitchyoucanputtheprinterofflinefora secondandselecteither6.5or 8.1
charactersper inch on the controlpanel.

To select 12-pitch(oftencalled“elite”),you sendthis command:

<ESC>M

After you give this commandneithercondensednor extendedprint com-
mandswill have anyeffect.

To turnoff 12-pitchandreturnto youroriginalcharacterspacing,sendthis
command:

<ESC>P

5.5.9 Condensedprint
Condensedprint (often c~ed “compassed”) is narrowerthan it is high,
whichmakesit goodfor spreadsheets.Withoutchangingto anew font,you
can switchfrom 10-pitchto a condensedpitchof 17charactemper inch.
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To shift into condensedprint, sendeitherof thesecommands:

<S1> or <ESC><S1>

Condensedprintwill stayonuntilyouselecta differentprintmodeor send
the followingCancelCondensedprintcontrolcode,whichreturnsprinting
to the 10-pitchdefault:

<DC2>

5.5.10 Extendedprint
Extendedprint is wider than it is high; FX-850owners sometimescall it
“double-width”print. Extendedprint looks good in headings.Selecting
extendedprintmeansselectinga fontwithwidercharacters.Youcanselect
extendedprinteitherfor one line or for several.

Whenyoushiftout to extendedprintforoneline,a carriagereturnor a line
feedwillendthismode.To shiftoutto extendedprintforonelineyousend
one of thesecommands:

<so> or <ESC><SO>

To turn on and off extendedprint across more than one line, send this
command:

<ESC>W n

If for n you enter anodd numberyou will startextendedprint; if for n you
enter an evennumberyou will stopit and returnto normalspacing.

Youcanalsoturnoffextendedprintwiththe<DC4>controlcode.However,
neitherof the last mentionedwaysof turningit off will work if you have
turnedonextendedprintwiththeMasterSelectcommanddescribedbelow.

5.5.11Fontheight
You can printdoublethe heightof characters.

To turn on and off double-heightprint, sendthis command:

<ESC>W n

If for n youenteran oddnumberyouwill startdouble-heightprint;if for n
you enteran evennumberyou will stop it and returnto normalheight.
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5.5.12 Style
FX-850 emulationlets youuseitalicscharactemwithoutdefiningitalicsas
a separatefont, sinceit can store italicsin the upperhalf of its symbolset.

To selectitaliccharacters,sendthis command:

<ESC>4

Andto returnto uprightcharacters,sendthis command:

<ESC>5

Note: in neitherof thesecommandsdo you sendthe actualnumber4 or 5.
Instead,use the ASCIIsymbolsfor thosenumbers.

5.5.13 Stroke weight
TheStarLaserl%nter4cancreateboldcharactersbyprintingeachcharacter
twice,slightlyoffset,just likethe FX-850does.To completelyemulatethe
FX-850yourprinterdoesthistwodifferentways,offsettingeitherbelowthe
characters(double-strike)or to the side (emphasized).

To turn on boldprint you sendeitherof thesetwo commands:

<ESC>E (emphasizedprint)
or
<ESC>G (double-strike)

If yousendthe@S~ Ecommandyoumayforcetheprinterto selectabold
font,dependingon whichfont you are using at the moment.

You can bm off the boldprint againwith thesecommands:

<ESC>F (turnoff emphasized)
or
*SC> H (turnoff double-strike)

Tkueenotes: If you try to print subscriptsor superscriptsin double-strike
mode, the double-strikewill be turnedoff. (Thereforeyou may prefer to
always use emphasizedprint to get bold.) The Master Select command
describedbelowcanalsoturnoff emphasizedprint. And<ESC>F willnot
turnoff emphasizedprint if youset it on withthe MasterSelectcommand.
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5.5.14 Typeface
The StarLaserPrinter4 uses Courierfont as its defaultFX-850font.

You use the Select Emulationsupersetcommandto switch into another
emulationto selecta cartridgeor downloadedfont,butyouwon’tbe ableto
bringthat fontback intoFX-850mode.That’sbecauseFX-850emulation
alwaysstarts with Courieras its defaultfont.

5.5.15 Underline
The underlinecommandunder FX-850 emulationputs underlinesunder
spaces as well as characters.To turn underlineon or off you send this
command:

<ESC>– n
If n is an odd number,underliningis turnedon.
If n is an evennumber,underliningis turnedoff.

5.5.16 MasterSelect
TheMasterSelectcommandis a shortcutyoucanuseto specifywhichfont
you want to print with.MasterSelectlets you combineseveralcommands
inone—halfof allthefontattributeswithonefellswoop.MasterSelectalso
cancelsthe featuresyou do notselectwith it.

The only restrictionis that you can’t combinecondensedor monospaced
pitcheswith proportionalspacing.If you mix them you’lljust get propor-
tionalspacing.

To selectamongthe variousprintoptions,use this command:

<ESC> ! n

Forthevalueof n youjust addup thevaluesofeachof yourdesiredPRINT
modesin this table:

PRINT MODE
10pitch (pica) :
12pitch (elite) 1
proportional 2
condensed 4
bold (emphasized) 8
bold (double-strike) 16
extended 32
italics 64
underline 128
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Anexample:Proportionalboldextendedlooksgoodas a title.To getit you
addup then valuesforthosethree(2+ 8+ 32= 42),andsendthecommand:

<ESC> ! 42

5.5.17 Subscriptsand superscripts
Subscriptmodeprintscharactersat half of the normalheightiin the lower
partoftieline space.Superscriptmodeprintscharactersathalfofthenormal
height,but in theupperpartof the linespace.Youmaywantsubscriptsand
superscriptsfor foomote numbers or mathematicalformulas. The o~y
restrictionis that you can’t use subscriptsand superscriptswith double-
stnke mode.

You switchto subscriptor superscriptmodewith this command:

<ESC>S n

in whichif you make n anyevennumberyou get superscriptmode,and if
you makei any odd numberyou get subscriptmode.

You cancelsubscriptor superscriptmodewith this command:

<ESC>T

5.5.18 How to cancela line or deletea character
Whenyou’reprintingyousometimessendaline,butthenchangeyourmind
and don’twant to print it after all. l%e Cancelcontrolcode lets you erase
fromyourprinter’smemoryjust the last line you sent.(If youcancela line
you will alsocancelthe extendedprintmodeif you’vebeen usingit.)

By sendingthis commandyou make yourprintercancelall the characten
you havesent sincethe last carriagereturnor line feed:

<CAN>
Sometimesyou wantto deletefromthe printer’smemory,beforethe page
getsprinted,just thelast characteryouhavesent.Don’tconfusedeletinga
characterwith backspacing,whichdoesn’terase anythingfmm memory.
This controlcodedeletesonly the last charactersent:

<DEL>
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5.6 GRAPHICS
If you areusinga commercialgraphicsprogram,suchas Lotus 1-2-3, you
won’tneed to use the commandsin this section.Usuallyyou’lljust draw
your imageon yourscreenand then sendit to the printer.

ShouldyouwanttosendyourowngraphicscommandsinFX-850emulation
mode, though, it’s best to start off knowinga little binary arithmetic.If
you’rerusty on binaryyou can reviewcomputerarithmeticin Chapter 1.
We’llassumeyou alreadyknowelementaryprogrammingin the following
discussion.

5.6.1 Printingdots
FX-850 emulationprints graphicsas lines eight pin-dotshigh. Youjust
specifywhichof the eightdots to print for eachdot-widecolumn.

That soundseasy,but it canbe a lot of work.It meansspecifyingan eight-
bit binary number60 to 240 timesper inch, right ac~ossthe page. That’s
maybe 2000 calculationsfor every line! As you can imagine, graphics
softwareuses plentyof programloops.

The figurebelowshowsthevalueof eachdot on the left.The exampleson
the rightshowhowyouwouldaddup dots,to tell yourprinterwhatdotsto
print for a coupleof columns:

128●
840
32 ●
16 .
80
40
20
10

128●
o

32 ●

:
40
0

10
165

0
640

0
0

80
0

20
0

74

5.6.2 Whatdographicscommandslook like?
To printFX-850graphicsyou haveto makefour decisions:

● Whatline spacingdo you wantto use?
● Howmanydotsdoyouwantperhonzontal inch?Thatis,whatdensity

do YOUWtU’lt?
● Howwideisthepage areaonwhichyouwantto ’’paint”yourgraphics?
● Whatdot patternwill yourdatahave?
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EachFX-850emulationgraphicscommandyou senddoes three things:it
turnsonthegraphicsmode,specifieshorizontaldensity,andsayshowmany
columnswidethe cominggraphicsdata willbe.

Graphicscommandsallprintat the sameverticaldensityor “resolution”—
72dotsperverticalinch.Thecommandsalllookthesame;wheretheydiffer
is in horizontaldensity.

Here’ske commandfor the 60 dots-per-inchdensity:

<ESC>K nl n2

The n2 is the numberof 256-columngroups(eitherO,1or 2). And the n]
representsunits, the numberof leftovercolumns.

So to printjust 150columnsof graphics,you wouldsendthis command:
<ESC>K 1500

That translatesto 150+ (Ox 256)= 150columns.

Buttoprint260columnsofgraphicsatthesamedensity,youwouldsendthis
command:

<ESC>K 4 1

This one translatesto 4 + (1 x 256)= 260 columns.

Rememberto put exactlythe rightnumberof columnsin yourcommand.
Otherwise you’ll inadvertentlyuse text as graphics data, or vice versa.
Anotherhint:inBASIC,theWIDTHstatementcanhelpyoukeepunwanted
carnage returnsfrommessingup your graphics.

5.6.3 Othergraphicsdensities
Let’ssummarize:Whenprogramminggraphics,youfirstsetthelinespacing
toproducetheeffectyouwant(typicallyat7/72or8/72inch).Thenyousend
your graphicscommandand data. Finally,you reset line spacingand any
othertext settingsas needed.

How do text settingsaffectgraphics?Neitherextendedprint nor double-
stnke boldworkin graphicsmode.The <DEL>commanddoesn’tworkin
graphicseither. And if you’reusing “most significantbit” settingsfor an
olderkind of computer,graphicsmodeignoresthem.

OK, let’s havea look at graphicscommandsfor differentdensities.

114



COMMANDNAME

single density
double density
high-speed

double density
quadruple density
screen graphics I
plotter graphics I

(single density)
screen graphics II
plotter graphics II

(double density)

MODE # O
MODE # 1
MODE # 2
MODE # 3
MODE # 4
MODE # 5
MODE # 6
MODE # 7

DENSITY
(Iinedinch)

60
120

120
240
80

72
90

144

ESCAPE GRAPHICS
SEQUENCE MODE(m)

cESC> K nl n2 o
cESC> L d d 1

cESC> Y nl d 2
cESC> Z nl n2 3
cESC> * m nl n2 4

<ESC> * m nl d 5
d3SC> * m nl d 6

cESC> *m nl d 7

You’vealreadyseenanexampleofthefirstcommand,<ESG=K nl n2.The
nextthreecommands- withL,Y andZ followingthecESC>code—work
exactlythe sameway.

Neither<ESb Y nor <ESC>Z are recommendedhowever.The FX-850
ac@ly turnsoff adjacentdotstoallowit toprintathighspeedsordensities,
andyour StarLaserPrinter4 will emulatethat precisely.Stickto singleor
doubledensityif you wantto see all the dotsyou are sending.

Buthowaboutthelastfouroptions?Andwhat’sthatGraphicsModecolumn
about?

Your Star LaserPrinter4 lets you print graphicsat the same densitiesas
computersc~ns orplotters.Thecommandforallfourof thoselastoptions
looks the same. In fact, you can use this singlecommandfor all graphics
densities:

<ESC>* m nl n2

The only differencebetweenthis and the othergraphicscommandsis that
you specify a particulargraphicsmode number.That’s the m in the last
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columnofthetableabove.If youdon’tusea validmodenumber,theprinter
will ignorethe command.

Sothis’’all-purpose”graphicscommandmeansyoucandoourfirstexample
two differentways:

<ESC>K 1500 and <ESC>* O1500

5.6.4 Changinga command’sdensity
Youcanactuallyswitchthedensitythatagraphicscommandnormallygives
you.

Why would you want to do that? If you have a programcontainingmany
<ESC> K commandsand want to switchto double-densitycESC> L, it
couldmeanchanginga lot of commands.It’s easierto sendone command
that changesthe densityfor cESC> K instead.

To changea command’snormaldensityyou send this command:

<ESC>? c m

For c yousubstitutewhichevercommandidentifieryouwantto change(K,
L,YorZ). Andformyouenterthemodenumberofthenewdensityyouwant
that commandto have, from the tableabove.

5.6.5 Nine-pingraphics
TheStarLaserPrinter4 readilyacceptsanotherFX-850graphicscommand,
for nine-pingraphics.All the graphicscommandsdiscussedso far involve
eight-dotlines, but the FX-850offers this commandbecauseits printhead
actuallyhas ninepins.The FX-850uses it to drawanotherline of dotsand
speedup the printing.

Thenine-pingraphicscommand,however,doesnot affectyourStarLaser-
Printer4’s speed.

Unliketheeight-dotcommands,thisnine-dotcommandneedstwobytesfor
eachcolumnofdata:onebytefor thetopeightpins,plusonefor thebottom
pin.Thoughonlythe most significantbit is actuallyused fromthe second
byte,you haveto sendthe wholething:
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128
64
32
16
8
4
2
1

128
64
32
16
8
4
2
1

●
●
●
●
●
●
●
●

❝

●
o
0
0
0
0
0
0)

firstbyte

secondbyte

To print nine-pingraphics,sendthis commandbefore yourgraphicsdata:

<ESC>Ad d ti

The variabled is a numberindicatingdensity.If d is anyevennumberthe
densitywillbe 60 dotsper inch,but if d is an odd numberthe densitywill
be 120dotsper inch.

The n2 in this command,as with other graphicscommands,means the
numberof 256-columngroupsof data you are sending(betweenOand4).
And nl is the numberof leftovercolumns(Oto 255).

Why can n2 indicateup to 4 groups, when the limit is 3 with eight-dot
graphics? Because you send twice as many data bytes with nine-dot
graphics.
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I

Technical Supplement

l%is finalchapterin yourStarLaserPrinter4 ApplicationsManualholds
two main sections.The first on willhelp you withyourprogrammingjob,
whilethe last providesthe symbolset tables.
We’vesummarizedallcommandsinASCIIorderhere.You’llfindthemor-
ganizedby functionin chapters4 and 5.
The StarLaserPrinter’ssymbolsetshavebeenincludedso thatyoucan see
exactly what charactersare availableto you. Roman-8includesstandard
ASCII and is the defaultfor all emulations.
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6.1 COMMAND SUMMARY

6.1.1 HP LaserJet11PEmulationPrinterCommands
Command
CBS>
-m-r>
<LF> .
<m
<m
<so>
<S1>
<ESC>&a n C
4E3SC>&a n H
<ESC>&a n L
<ESC>&a n M
cESC> &a n R
cESC> &a n V
<ESC>&d@
<ESC>&d n D
<ESC>&f n S
<ESC>&f n X
<ESC>&f n Y
<ESC>&k n G
<ESC>&k n H
<ESC>&k n S
<ESC>&/n C
<ESC>&/n D
<ESC>&~nE
<ESC>&/n F
<ESC>&/n H
<ESC>&/n L
<ESC>&/n O
<ESC>&/n P
<ESC>&/n X
<ESC>&p n X
<ESC>&s n C
<ESC>( n

Function
Backspace
Horizontaltab
Line feed
Form feed
Carriagereturn
Selectseconda~ font
Selectprimaryfont
Positionhorizontalcursorin columns
Positionhorizontalcursor in decipoints
Set left margin
Set rightmargin
Positionverticalcursor in rows
Positionverticalcursor in decipoints
Cancelunderlining
Selectunderlining
Saveand recallcursorposition
Macrocontrol
SpecifymacroID
Set line termination
HorizontalMotionIndex
Selectfontpitch
VerticalMotionIndex
Set line spacing
Set top margin
Set text length
Selectpaper feeder
Perforationskip
Selectorientation
Selectpage length
Set numberof copies
Transparentprintdata
End-of-linewrap
Selectprimaryfont symbolset

Page
59
58
60
60
60
64
64
57
57
52
52
58
58
74
74
63
90
89
61
55
70
56
55
52
53
48
53
66
50
48
75
62
67

120



Command
<ESC>( n @
<ESC>( n X
<ESC>(s n B
cESC> (s n H
<ESC>(s n P
d3SC> (s n S
<ESC>(Sn T
<ESC>(Sn V
<ESC>(S n W
<ESC>) n
<ESC>) n @
<ESC>) n X
<ESC>)s n B
<ESC>)S n H
<ESC>)Sn P
<ESG>)S n S
<ESC>)s n T
<ESC>)S n V
<ESC>)S n W
<ESC>*b n M
<ESC>*b n W
<ESC>*c n A
<ESC>*c n B
cESC> *c n D
<ESC>*c n E
<ESC>*c nF
cESC> *c n G
<ESC>*c n H
<ESC>*c n P
<ESC>*c n V
<ESC>*p n X
<ESC>*p n Y
<ESC>*r B
<ESC>*r n A
<ESC>*r n F
<ESC>*t n R
<ESC>9
<ESC>=
<ESC>E

Function Page
Selectdefaultprimaryfont 68
Designatedownloadedfont as primary 65
Selectprimaryfont strokeweight 72
Selectprimaryfont pitch 70
Selectprimaryfont spacing 70
Selectprimaryfont style 71
Selectprimaryfont typeface 72
Selectprimaryfontheight 71
Downloadcharacterdescriptor/data 81
Selectsecondaryfont symbolset 68
Selectdefaultsecondaryfont 69
Designatedownloadedfont as secondary 65
Selectsecondaryfont strokeweight 72
Selectseconday fontpitch 70
Selectsecondaryfont spacing 70
Selectsecondaryfont style 71
Selectsecondaryfonttypeface 73
Selectsecondaryfontheight 71
Downloadfontdescriptor 80
Set compressionmode 84
Transferrastergraphicsdata 84
Definehorizontalrectanglesize in dots 86
Defineverticalrectanglesize in dots 86
Specifyfont ID 80
Spacifycharactercode 81
Font control 75
SpecifypatternID 87
Definehorizontatrectanglesizeindecipoints 86
Print speifiedpattern 88
Definevertical~ctangle size in decipoints 86
Positionhorizontalcursor in dots 57
Positionverticalcursorin dots 59
End rastergraphics 85
Start rastergraphics 84
Specifythe presentationof rastergraphics 83
Selectrastergraphicsresolution 83
Clearleft and rightmargins 52
Half line feed 60
Resetthe minter 48
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Command Function Page
<ESC>Y Enabledisplayfunction 75
*SC> z Disabledisplayfunction 75
<ESC>[ C n Selectpaperfeeder 29
<ESC>[ E n Changeemulationmode 28
<ESC>[ O n Selectorientation 28
<ESC>[ S n Selectpapersize 29
<ESC>Z Self test 47

6.1.2 EpsonFX-850EmulationPrinterCommands
Command
<BEL>
<BS>
<HT>
cLF>
<VT>
<m
<cm
<so>
<Sb
<S1>
<DC1>
<DC2>
<DC3>
<DC4>
<CAN>
<DEL>
dxc> <s0>
d3SC> <S1>
<ESC><SI%n
<ESC> ! n
<ESC>#
<ESC>$ nl n2
<ESC>* m nl n2
<ESC>– n
<ESC>/ C
<ESC>O
<ESG 1
<ESC>2
<ESC>3 n

Function
Bell
Backspace
Horizontaltab
Line feed
Verticaltab
Form feed
Carriagereturn
Selectextendedprint
Space
Selectcondensedprint
Setprinteron line
Cancelcondensedprint
Set printeroff line
Cancelextendedprint
Cancelline
Deletelast character
Selectextendedprint
Selectcondensedprint
Increasecharacterspacing
Selectmasterprintmode
CancelMSBcontrol
Movecursorto absolutedot position
Selectgraphicsmode
Select/cancelunderlining
Selectverticaltab channel
Set line spacingto 1/8inch
Set line spacingto 7/72 inch
Set line spacingto 1/6inch
Set line spacingto n/216inch

Page
95
99

103
100
103
100
100
109
99

109
95

109
95

109
112
112
109
109
108
111
107
101
115
111
104
99
99
99
99
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Command Function
<ESC>4 Selectitaliccharacters
CEsc> 5 Selectuprightcharacters
<ESC>< One-lineunidirectionalprinting
CEsc> = Set MSBof receivedcodesto be O
<ESC>> Set MSBof receivedcodesto be 1
<ESC>? C m Assigngraphicsmode
<ESC>@ Resetthe printer
<ESC>A n Set linespacingto n/72 inch
<ESC>B nl n2.. .cNUL> Set verticaltab stops
<ESC>C -dWJL>n Set pagelengthin inches
<ESC>C n Set pagelengthin lines
<ESC>D nl n2.. .@IUL>Set horizontaltab stops
<ESC>E Emphasizedprint
<ESC>F Cancelemphasizedprint
<ESC>G Double-strikeprint
<ESC>H Canceldouble-strikeprint
<ESC>J n Performone n/216-inchline feed
<ESC>K nl n2 Selectnormaldensitygraphics
<ESC>L nl n2 Selectdoubledensitygraphics
<ESC>M Selectelitepitch
<ESC>N n Set bottommargin
<ESC>O Clearbottommargin
<ESC>P Selectpicapitch
<ESC>Q n Set rightmargin
<ESC>R n Selectinternationalcharacterset
<ESC>S n Selectsuper/subscriptmode
<ESC>T Cancelsuper/subscriptmode
<ESC>W n Select/cancelextendedprint
<ESC>Y nl ti
<ESC>Z nl n2
<ESC>[ C n
<ESC>[ E n
<ESC>[ O n
<ESC>[ S n
<ESC>\ nl n2
<ESC>Ad nl ti
<ESC>a n
<ESC>b c n] n2..
<ESC>i n

Page
110
110
101
107
107
116
95
99

103
96
96

103
110
110
110
110
100
114
115
108
96
97

108
98

105
112
112
109

Selecthigt-speeddoubledensitygraphics
Selectquadrupledensitygraphics
Selectpaperfeeder
Changeemulationmode
Selectorientation
Selectpapersize
Movecursorto relativedot position
Set 9-pingraphicsmode
Selectjustification

.<NUL>Setverticaltab stopsin channel
Performone n/216-inchreverseline feed

115
115
29
28
28
29

102
117
98

104
100
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Command
43SC> 6n
<ESC> p n
<ESC>t n
<ESC>w n

Function Page
Set left margin 98
Select./cancelproportionalspacing 107
Selectcharacterset 105
Select/canceldouble-heightcharacters 109
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6.2 SYMBOL SETS
This sectiongivestablesof the symbolsets for the StarLaserPrinter4.
The decimalcharactercode of each characteris shownin an inset to the
lower rightof the character.
Thehexadecimalcodecanbe foundbyreadingtheentriesat thetop andleft
edgesof the table.For example,the character“A” is in column4 and row
l: soitshexadecimalcharactercodeis41. Thisisequivalent(4x 16+ 1=65)
to decimal65, the numberin the inset.
Control codes recognizedby this printer are indicatedby abbreviations
insidepointedbracketsc >.

ID Number Symbol Name
f

Hexadeamid value
(high order)

~Hexadecimal value

(low order)
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ID Number Symbol Name

OD 1S0 60: Norwegian



ID Number Symbol Name

OE Roman Extension



ID Number Symbol Name

OF 1S0 25: French

I <S1> <us>
F o #
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ID Number Symbol Name

OG HP German



ID Number Symbol Name

01 1S0 15: Italian

I 01234 567 I

49n
law



ID

,.

Number Symbol Name

OK JIS ASCII
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ID Number Symbol Name

ON ECMA-94 Latin 1
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ID Number Symbol Name

ON ECMA-94 Latin 1
(cont.)
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ID
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ID Number Symbol Name

Ou US-ASCII

Eo

1EEi01
cNULJ

o 16
<oCl>

1 17
..,.-.

I 8 24 ‘I40 56 72 I88 I104 1120
<FIT>

9
<Et+

) ~ 9F IE YE IE YEp E
,- -,,..
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ID Number Symbol Name

ID

o 1

0

1

2

3

4

5

6

7

8

9

B

c

D

E

F

<NULJ I

-P

I-3i

1S0 61: Norwegian
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ID Number Symbol Name

IE 1S0 UK
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ID Number Symbol Name

IF 1S0 69: French



ID Number Symbol Name

IG 1S0 21: German

I 8 I 24 ‘ I 40 I 56 I 72 I 88 Ill

9
<HT> (EM>

) 9F IF YE iw YEp ~ E
<M>

A
<SUB> * : J z j z

E m E E F F lxx

R <VT> cESCJ
— +— : — K— A— k— a—

I I 11[ I 271 I43!‘ 1 591 I 751 911 11071 1123
<W> / T n 1 A

I
—

I 141 1 301 461 I 61

I I I 151 I31!‘ 1471 631 I 791— 1!
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ID Number Symbol Name

1s HP Spanish

1 I I 15! I31]‘ I 47] I631 I 791—1 95
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2K ISO 57: Chinese

ID Number Symbol Name
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ID
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I

ID Number Symbol Name

2U 1S0 IRV

2
I

— 1 I 21 I 181 I 341 1 501 I 6[

I I
1- ! I ‘1 191 “’I 351 I 51] 1 671 I 8

I I

I 6
I

I
I 9
I
I A
t

I B
t

\

c

D

E— I I 141 1 301 1 461 I 62] I 71rF
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ID Number Symbol Name

3s 1S0 10: Swedish
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ID Number Symbol Name

4s ISO 16: Portuguese
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ID Number Symbol Name

Eo1
I I I 1] I 171 I 33] Im I 65[ ‘~

12
I

— ! I 21 I 18] m–m

I 3

I 4

15

t , . . , 1 7. 1 1 J,

D

E
I I I141 I301 I 46] rd ‘“m

LF



ID
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8U Roman-8

ID Number Symbol Name
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ID Number Symbol Name

8U Roman-8
(cont.)
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ID Number Symbol Name

10U IBM-PC(US)
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ID Number Symbol Name

10U IBM-PC(US)
(cont.)

o

1

2

3

4

5

6

7

8

9

A

B

c

D

E

F
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ID Number Symbol Name

1lU IBM-PC (Denmark/Norway)
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ID Number Symbol Name

1lU IBM-PC (Denmark/Norway)
(cont.)
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ID Number Symbol Name

12U PC-850
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ID Number Symbol Name

12U PC-850
(cont.)
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LIl
ASCI1,6-11
ASCIIsymbolset,37-39,105
attributes.Seefontattributes
Autowrapcommand

HP LaserJetIIP mode,61-62

m
backspacecommands

FX-850mode,99
HP LaserJetIIP mode,59-60

baseline,32
baudrate, 17
bidirectionalprinting,101
binaryarithmetic,5-6
bit-mappedfonts,34
boldpnn~31
bottommargincommands

FX-850mode,96-97

m
cancellinecommand

FX-850mode,112
carriagereturn

FX-850mode,100
HPLaserJetIIP mode,60

cartridgefonts,35
centeringtext

FX-850mode,98
ChangeEmulationsupersetcommand,
27-30
channels,verticaltabsin, 104
characterdescriptioncommands

HP LaserJetHPmode,81-82

charactergraphics
FX-850mode,105

characterparameter,14
characterpositioncommands

HP LaserJetHPmode,81
charactersets.See symbolsets
characterspacing.See spacing
columns,24

FX-850mode,113
HP LaserJetHPmcde,51-52

commandparameter,14-16
compressedprint
FX-850mode,108-109

condensedprint,32
FX-850mode,108-109

configuration,15
configurationsettings,16
continuous-formpaper,20
controlcodes,7-8,45-46

printing,74-75
control panel, 13-14,39, 104
coronawire,4
Courierfont,34,39,111
currentsettings,15

m
DC1/DC3protocol,18,95
defaultsettings,15
density,graphics

FX-850mode,Z14-117
descenders,32
desktoppublishing,40
DIP switches,14
DisplayFunctionscommand,75
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double-densitygraphics
FX-850mode,114-115

double-strikeprint,31
FX-850mode,110

double-widthprint
FX-850mode,109

downloadablefonts,35,41-43
drum,4
DTRprotocol,18

m
elitecharacters,33
emphasizedprint,31

FX-850mode,110
EmulateAttributesparameter,25
EmuIationAttributesmenu,39
emulations,11,18-19,27-28

symbol-setsfor,37-39
Epson FX-850 emulationmode. See
FX-850emulationmode
Escapesequences,8,45-47

combining,46-47
printing,in HP LaserJetHP mode,
74-75

extendedprint,31
FX-850mode,109

m
factorysettings,15
FeedSelectcommand,29-30

HP LaserJet1P mode,48
fontattributes,26,31-32

default,38-39
Seealsofontorientation;pitch;
pointsize;spacing;stroke
weight;style;symbolset;
typeface

fontcontrolcommands
FX-850mode,104-112
HPLaserJetHPmode,63-78

fontdesign
HP LaserJetHPmode,79-82

fontheader,80-81
fontheight,32,37,65

FX-850mode,109
HP LaserJetHPmode,71

fontID numbers
HPLaserJetIIPmode,64,75-78,86

fontorientation,20,23,25,26,28
FX-850mode,105
HP LaserJetIIP mode,51,66

fonts,2,31-44
bit-mapped,34
cartridge,35,41
downloadable,35,42-44
internal,34
managing,39-44
optioml,41
outline,36
primary,63-64
secondary,63-64
sourcesfor,35-36

fontselection,39
FX-850mode,104
HP LaserJetIIP mode,63-64

font storage,34-44
fontstylecommands.See style

commands
formfeedcommand,20-21

FX-850mode,100
HP LaserJetHPmode,61

frontpanel,13-14,39,104
FX-850emulationmode,19,20,26,
93-117

fontcontrolcommands,104-112
graphicscommands,IZ3-117
pageformattingcommands,96-99
printercontrolcommands,95
printpositioncommands,99-104
symbolsets,38
unsupportedcommands,94-95
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ml
graphics

character,105
FX-850mode,104,113-117
HP LaserJetHPmode,83-89
nine-pin,116-117

. pattem,86-88
plotter,115

Bzl
hexadecimalarithmetic,5-6
HEXDUMPparameter,20
high-orderbi~ 107
high-speeddoubledensitygraphics

FX-850mode,115
HMI,25

HP LaserJetHPmode,55
horizontalmotioncommands

FX-850mode,101-103
horizontalmotionindex.SeeHMI
horizontalprintposition,60,62-63
horizontaltab commands

FX-850mode,102-103
HP LaserJet IIP emulationmode, 19,
45-92

fontcontrolcommands,63-82
graphicscommands,83-89
macrocontrolcommands,89-92
‘pageformattingcommands,50-54
printercontrolcommands,47-49
printpositioncommands,54-63
symbolsets,36,66-70

m
interfaceparameter,14,16-18
internalfonts,34
internationalcharacters

FX-850mode,105-106
italics.See stylecommands

m
justification

FX-850mode,98

El
kerning,32

m
labels,21-22
landscapeorientation.See font

orientation
LaserJetIIP emulationmode.SeeHP

LaserJetHPemulationmode
layoutparameter,14,23-25
leading,32
leftmargincommands

FX-850mode,98
HP LaserJetHPmode,51-52

linedepthcommands
HP LaserJetHPmode,56

linefeedcommands
FX-850mode,100
HP LaserJetHPmode,60

LinePrinterfont,34,39
lines,24,32
linespacingcommands

FX-850mode,98-99
HP LaserJetIIP mode,55

m
MacroControlcommand

HP LaserJet11Pmode,89-92
macros,11

HP LaserJetIIP mode,89-92
margincommands,24

FX-850mode,96-98
HPLaserJetIIPmode,51-53

MasterSelectcommand,111-112
memorymanagemen~43-44
monospacing,25-26,33
mostsignificantbit, 107
MS-DOS,10,16,42
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m
networks,44
nine-pingraphics,116-117
numberof copiescommand

HP LaserJetIIP mode,48

m
ONL~ button,13
optionalfonts,41
orientation.See fontorientation
outlinefonts,36

m
pagedesign,40
pageformattingcommands,21-25

FX-850mode,96-99
HP LaserJetUPmode,50-54

page lengthcommands
FX-850mode,96
HP LaserJetHP mode,50-54

pageorientation.Seefontorientation
paper,21-22

continuous-form,20
paperfeedparameter,14,20-21
papersize,19,29
paperweigh~21-22
parallelinterface,3,16
paramettws,13-16

character,25-26
page,23-25
printer,13-16

paritybit, 17
patterngraphics

HP LaserJetHPmode,86-88
perforationregion,53
picacharacters,33
picas,32
pitch,24-26,33,37

FX-850mode,108
HP LaserJetIIP mode,65, 70-71

plottergraphics,115
pointsize,2,24,25,32
poppingprintposition

HP LaserJetHPmode,62-63
portraitorientation.See font

orientation
primaryfonts,63-64
printdensity,22
printdirectioncommands,111
printdrum,4
printengine,4
printercontrolcommands,13-30

FX-850mode,95
HP LaserJetIIP mode,47-49

printerdrivers,6,9,27
printerparameters,13-30
PrintPatterncommand

HPLaserJetIIP mode,85-88
printpositioncommands,21,24-25

F’X-850mode,99-104
HPLaserJetHPmode,54-62

printspoolers,44
PROGRAMbutton,15
proportionalspacing,26,34,35

HPLaserJetIIP mode,70
protocol,17-18
pushingprintposition

HPLaserJetUPmode,62-63

m
quadrupledensitygraphics

FX-850mode,115

E
RAM,3,35,43-44
randomaccessmemory.SeeRAM
rastergraphics

HP I.merJetIIPmode,83-85
read-onlymemory.SeeROM
READY light,13
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resetcommands
FX-850mode,95

HP LaserJetHPmode,48-49
residentfonts.See internalfonts
rightmargincommands

FX-850mode,98
HP LaserJetIIP mode,51-52

ROM,3,34
reman style.See stylecommands
rules

HP LaserJetHPmode,85-88

m
screengraphics,115
secondaryfonts,63-64
Select Emulation supersetcommand,
27-28
SelectOrientationsupersetcommand,
28-29,105
SelfTestcommand

HP LaserJetIIP mode,47
serialinterface,3, 16-18
sidemargincommands

FX-850mode,98
HP LaserJetIIP mode,51-52

singledensitygraphics
FX-850mode,115

Skip-Over-Perforationcommands
‘~-850 mode,96-97

spacecommand
FX-850mode,99

spacing,25-26,33, 65
FX-850mode,107
HP LaserJetUPmode,70
See also linespacingcommands;
monospacing;proportionalspacing

Speci&MacroID command
HP LaserJetIIP mode,89

SpecifyPatterncommand
HP LaserJetIIP mode,86-88

stopbit, 17

strokeweight,26,31,37,65
FX-850mode,1]0
HP LaserJetIIP mcde, 71-72

stylecommands,26,31-32,37,65
FX-850mode,205,110
HP LaserJetIIP mode,71

subscripts,37
FX-850mode,112

superscripts,37
FX-850mode,112

supersetcommands,26-29
symbolsets,20,37-39,65

FX-850mode,105
HPLaserJetHPmode,66-70

m
tabcommands

FX-850mode,102-104
HP LaserJetHPmode,58

templates,40
TESTbutton,14
TextLengthcommand

HP LaserJetIIP mode,50-51
top margincommands

FX-850mode,96-97
HP LaserJetIIP mode,52

tmnsparencies,22
Transparentprintcommand,75
typeface,26,31-32,65
typefacecommands

FX-850mode,111
HP LaserJetHPmode,72-73

n
underlining,41

FX-850mode,111
HPLaserJet11Pmode,74

uprightstyle.See stylecommands
user-definedfonts

HP LaserJetIIP mode,79-82
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I-YJ
verticalmotionindex.See VMI
verticalprintposition,58-59
verticaltab commands

FX-850mode,103-104
VMI,24

HP LaserJetIIP mode,55

L!Y.-l
WYSIWYG,40

ml
XON/XOFFprot(xol,18
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Consumer Response
Star MicronicsCo., Ltd. invitesyour suggestionsand commentson your
printerand this manual.Pleaseaddressyourcorrespondenceto:

WorldwideHeadquarters:
STARMICRONICSCO.,LTD.

.194 Nakayoshida
Shizuoka,JAPAN422-91
Attn:ProductManager

AmericanMarket:
STARMICRONICSAMERICA,INC.
420 LexingtonAvenue,Suite2702-25
New York,NY 10170
Attn:ProductManager

EuropeanMarket:
STARMICRONICSDEUTSCHLANDGMBH
WesterbachstraBe59
P.O. Box 940330
D-6000Frankkrt/Main 90
F.R. of Germany
Attn:ProductManager

U.K.Market:
STARMICRONICSU.K.,LTD.
Star House
PeregrineBusinessPark
GommRoad,HighWycombe
Bucks.HP137DL, U.K.
Attn:ProductManager

FrenchMarket:
STARMICRONICSFRANC,ES.A.R.L.
25, rue MichaelFaraday
78180Montigny-le-Bretonneux
Attn:ProductManager

AsianMarket:
STARMICRONICSASIALTD.
Room2408-10SincereBuilding;
173Des VoeuxRoad,Central,HONGKONG
Attn:ProductManager
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