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FEATURES

1.1 GERERAL

The LA3D is a epmpact, dot malrix, seriai printar. It wes dasignad tor vae in
parscnd oomputar tystems, offige workstetiors, srd amall-sized business
shfputar systams.

Tha grintes is avaiiahie in four modars,

LAa-AA - 120 v
LAMLRB - 220 v
LAFI-HD ~ 240 5
LAS0-AD - 10 v

Tha printar has an input buffer capacity of 2047 charactars,

The LAS0 recelves characiers and cammands thesoedh an asynchronows seial
intarface. The intedace oparatas at any of Saverdl sslectahle baud rates up ta
2800 bad. :

The paper fesd mechanism is abée to move paper both forward and reverse.
The printhaad s maunted on g carriage thst scans horizontally acrozs the
papor, The printer is capalila of bigiractionsl primting with automatic print direc-
tion detarrmmation. Thea ribbon is im 8 dispesalHe carridge,

The rinter operates in gither of two lundamenral malas: fext s OF geafdis
mede. in text mede, charactars define fne funcilons and chidractar symbiols usu-
ally agsdciatd with aipRanumes printers. In graphic mode, characiers dalins 3
gingle calumn of 6 dots 10 be printed, 1ot an snkire chatactsr inge as in taxt
meode.



2 FEATURES

1.1.1 Text Moda

In text moda, the prirtér uses a S-element impact dot matrix printhaad to print
cheracters I an B-00t charactar cell gt 100 characters per second. Linas of 80,
36, or 112 characlers can De sebected to prird in the 8-Inch wida grint region. An
enharced priniing mode (& availabie that albows mora Ll formed charactars fo
e printed In a 16-dot charactar cell ai 50 charactors por Sacond.

1.1.2 Graphic Mode .
In granhic made the: LASD aifvws the programmer to print graphic images by
samiling deta that controds the dod panting eements individuaily,

1.1.3 LASD Features
The following ara the main fealures of the LASQ,

Compact size sutable Yar desk-top location
ASCH ard multinational characher set
Y1100 special graphics character Sat
tiatakana character set for Japan

+ Standard escape gnd control 3equencas

* Graphi: Image prinfing

Enharced printing

High refiabiy

Light weight

Low cost

&

1.2 SPECIFICATIONS
Tha Wlkowing are the specilications for the LASG.

Print nrethod Incremental with bidirecticonal
fookahead

Print spead 100 characters/second {8 » 9 matix
printirgh
44 freg fminute {80 columns printed
A line)

Character format 8 » 9 matrx a1 full spesd

(including mbercharacter 18 x @ raalrix 5t half spred

space)



FEATURES

Harizental pitch of 14, Bold, underlina. or enhanced
12,5, B charactarsfinch gensity with the following
restrictions:

1. Mo enhanced printing when using
YT100 or Kaiakana charackar sets

2. Bolo ang enhanoced dengity canaot
tee usad al tha sama tima

Horizantal pitek of 8.25 Bold, undarling (no enhanced
chiaracbars finch dansity)
Horizortat pitch of Linderling (mo bold. no snhanced
16.5 characterafinch dansity)
Graghic mode 144 or 180 dotsfinch hofizontal
72 dotsfinch verlical
2to1 or 2«5/2 1o 1 aspact ratio
Charactare 94 ASCH
21 multinetional
63 1S Katakana

2T ¥T100 special graphics
1 error indicator

Characier pitch Comnprasses fant - 8.5
characters/ingh, 132 charactare fling

-

Dauble width - 8.25
characters/inch, 5§ charactersfline

Elitz pHck - 12 characters/ingh,
25 charactersfina

Double widih ~ 6 charactars/inch,
48 charactersfine

Pice piteh - 10 charactars finch, 80
eharactons fire

]
!
3
3
1
r.;:
%.
?
3
]
3



4 FLRATUEES

Lime spacing

nind feed apaed
Fomm dimangisne

Form thicamesa

Paper fead method
Form ingding
Ribbon cassetty

Powar raquiremeants

Fower consumplion
Weighs

Crimensions

Dats interface

Double widdh « £ cneracters/fingh,
4i) charactara/line

12, 8.6, 4, 3, or 2 lineafinch
Fartial lina ug and down, 1/12 inch

6 linesinch gt 100 ms/ine

Shhagle sheets: 3 o 9 inchas wide

L to 04077 inches, ub to 3-part
form

Friciion fesd and sprocket/pin feed
From regr-fop

Ciparator installahie

LASO-8A 1204104 - 128) Vac
LAGI-RE 2204191 - 2351 Vag
LARI-RO 240 {208 - 256) Vac
EASO-RO t00¢ 2 - 1305 vac

AT 1o B3 Pz

Less tham 180 W

8.5 Kg (18.7 1b}

A0 mie (W A 235 tm (D) w142 mm §H)
(6 in> 1.5 = 58 iy

Senai HS232-C angt F5423 EIA
Stancarn
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COMMUNICATION

2.1 DATA INTERFACE

Tha LASY data intartace is AS-232C and RS423 competible, it does Aot inciude
an intertace cable bt does include a 25-position: plug mounted ©n the rear of
the cabinet. The printer containg the folloawing interfacs signels Ysted in Tahis
2-1 for connactian ko an interface cable.

211 Interface Skgnale
Tha following paragraphe describe thesa interface signats.

2.1.1.1 Racaive Dais — The printer recelves senial encoded characters on this
line,

Tabie 2-1 Printar imteriace Signails

Functlon Rirechion - Pin  R5-232 Mnemonic
Aecaive dafa To priotes K BHE

Sard data Frome: printes 2 aa

Tarmingl ready From printes 20 Gh

Aequest to send Fram printas 4 Ch

Busy or ready Feom printer 1%

Froteactive grownd From printer ! -

Zignel ground Cammmon 7 AR

(5]



a COMMUNICATICN

2 1.1.2 Send Data - The printer sends sensl-encoded characters on this fing.

Atthough: the bit rata within a character may be up to 4800 bits per sacond, the
charpoter irensmission rate from prirter to hpst for any bwo characlers dogs not
axvassd 100 chasacters per second,

The orintar, when ransmiting 1o the Rost aiways includes ane slop bDILwith
gach charactas

2.1.13 Terminal Ready - Tha printer sends signals on ke Terminal Raady ling
which indicata the readiness of the printor to send and regeive data. Whan this
slgnat 15 G the printer is capable of sarding and recsiving date. Whan this sl
mal |5 GFF the printer is not ready for comsmursication,

The: tarminal 15 ready 1o send and receive data afer it complet2s its powar-up
inttiiizalions, and remains ready o communicate indetihlibaly.

2.1.1.4 Aeguest o Senpd - The printer maimains the Reguast o Send fino
the ON condition indafinitaby,

2.1.1.5 Ready/Busy - Thiz ling carrigs tha Busy/Ready signal, depanding on
the astting of the Ready/Busy Palaticy swilch. Tho printer 2 unable to receiva
characters if thig sigmal is in tha “Busy' stale and is 2ble 1o receive characters if
thig signet is in the ‘Reaady' stata.

2.1.1.6 Frotective Ground - This line is connected via removable jurrpar into
the chassis ground of the printer, The chass:e is further connacien fo axternal
giounds thraugh Sha third wire of the power line cord.

2.1.1.7 Signal Growmd = This [ne astablishas the common ground rafergnce
pertential for ail othér shiarface Sirculls.

2 DATA SYNCHROHIZATION

Date synchionizaticn with the printar i ateaingd by an input buffer used in con-
junction with either the XONKOFF protocol e the Reaoy/Busy protocal,
dapending on the posifion of the protacsl switch.



COMMUMNMLDATION 7

221 Input Buller

All characlers recsived, eacept nults and delates. are temporarly stared In an
input buffer before furthear processing. Nulls and deletes ara ignored and do not
DCoUDY spEce i the input buffer, The nput buffer Bas a 2047 charactsr
caApaCity.

If the printes falls to far behindg the incoming data. the input buffer ovartkows
arndl data is [ost. if charactars ate Jost dus to input buffer overfiow, 8 singie sub-
stipite sontrol character (ootad 032) is pigoed in the ingur buffer at the polnt of
loss. if a charactes is recaivad with g parity error, the character 13 replacea inShe
input buffar v the subshiuta confrol character joctal (328 thus causing e arror
charactar (rever se Guesfion mark) fo be printed. Tne 032 contral chasactar, iNus
indicstes loss of charachers, or @ character recolved with parity orror.

¥When the printer is capable of printing, characters are feiched from the input
buffer and printed of otherwise precesssd a6 required. When the printer
incapabia of printing. the printge scans the input buotfer for printar status request
cortrol sequrences evan [f tha input buffer is fuil

222 XOMN/XOFF Protocol
UEIIIQ 1he K'DNIHKE'FF pramgos, e data 2nints beeones syfichronied with the
printer 25 describad bebkow.

Aftsr successiully powering P and bocaming shabiad o sand, tha printer
sends an XN conirol character and constantty monitoes the nombar of amaoty
gharacter pogtions in the Input buffer. whais the nuanber is less than 123, the
printer 5enls an XOFF control characier, signaling 1hs deia source o iemporsr-
ily stop sending data. Mearwhile. e printar continyes to take cheracters from
the input tulfer and prat or otherwise process them. When the number of
emply poslions In the bulfer excaeds 224, the geinter sends an XON control
charactar, s signaling that trensmission may resiEme,

Tre printar alzg seruds gn XOFF controd charactar when it is not meady dus to
errod canditions or gperator actions. Rusining oul of paper or detesting a print-
Faad pasitiop failure causes an XOFF control charactes 16 ba sanl. Tha agaraitr
aztions of opening the cover or plachy] the printsr al-ling aleo csuse an XOFF
contral charactar to e sent,



B CORAPALINACATILN

The printar gands an XON control characler whanever gn XOFF atate is pros-
ent, and all of tha Tolowing conditions a&re Fue,

* Tha printes i caady. _
# Al faull condilkans are cleared,
= Thers are indrs than 224 empty positions for chargeiers in the jnpothotfar,

NOTE: Al power up, gn XOFF sfale g assomed

The printer séros an XOFF contro! character whenavar an XM sfabg s ras-
ant, and any of e following corchions is true,

+ 'The prlnter is not ready.
* A fault candibon occurs.
+ Thera are less than 125 empty positons for characters in the input buffor.

The printer sends an extre XOFF control charactas 1! mara than 64 charactars
heve been recaived since ba first XOFF eonileal sharacter ko been sent.

223 Ready/Buosy Protocol

The Acady/Busy protocol is fuactionatly the same as the XOMIKOFF pritocol,
Haweyet, mstead of sending sn XOFF control character, the printer places iha
Heady/Busy signal in the Bugy state, and instead of sanding an XON comtrol
character, the printer places the Ready/Busy signel In the Ready stefe.

23 DATA TRANSMISSION

The LAS] printer caornrmunicates using seral charactars. The sarq) charactar
farmat et must be the sares chargstar Format usad oy the compatar. Serlal
sheractars are trgnsmitted using a start bit, 7 or B data blts, an apticnal parky bil
and 1 or more stop bits {Figure 2-1]. Tha number of bita ardd tha polerity f tha
party feven or gld) i3 sewtch selectgble. Parity prors can be defecied for sitner
palatity,
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PRINTER CONFIGURATION

3.7 GEHERAL

Thig chapter describes the LASO configurstian awitches lacatad in the front of
the printar urdsr the access cover. Thene are twa switch packs with 2ight slide
swliches in each pack. The swilches are used to configure the-

# Mationel character sals

 Graphics aspect rato

KOWNOFF ardl ROYBUSY protoco
Right margin

Baud rate

Data format.

i & &

Adgitional information fregarding these ltems Is insluded in subsaquent
chapters.

372 FRONT PANEL INDICATORS AND SWITCHES
The folkowing indicators and switchas ate on the frant panel of the LLAS0 (Figure
1)

T arer——rr— — T et L | ™ TT T - —=

k sealy O] rac [ euwen]™) FinC™ :I::PT} :'f,'i"'rL

Figure 3-1 Frart Panal Controls and Indicaturs
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12 PRINTER COMNPHASRATION

3.2.1 READY indicator

The grean REATY light indicates the opearating state ot tha primer, The bght i3
o6y wekman b printer 1S ready 12 print gr is printing. The light is off whan e print-
ar 15 not ready and will not start.

3.2.2 FAULT indicator _
The red FALILT light dinks whan the printar detects an siectronic fault. 11 stays
om whan the prirder is out of papar.

3.2.3 POWER indicator
Tha grean POWER light is or when power is spaliad 10 the printer,

324 READY Bwitch

The READY switch controds tha oparating state of the printer. Prassing the
swatph aitermataly puls the printar in the Ready or Mot Ready state. Observe the
READY light 1 datarmdne the state of operation.

3.2.5 LINE FEED Switch
Pregsing the LINE FERD switch advances tho psper ane ling

38 FORM FEED Suwitch
Fressing tha FIORM FEED switch advances the paper one full sheet

3.3 CONFIGQURATION SWITCHES
The cokfiguratian awhiches are set for printar uss with DIGITAL sysiemsin the

Lirited Stales. They are [ocated under the aacess sover [Figuse 3-2).

The switoh poesltions can be changad by siidiog tho et wilh 5 ballpoint penor
aguivalent (Foure 3-3).

The rest of this chagter describas the switch pogitiona far tha aystam
confiquraligna
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rigura 3-2  LASD Primter Configuration Switchag

Figura 33 Chamging Switch Foations
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44  PRINTER COMFIGURATION

2.3.4  National Charactar Set Switches

[ae mationa! character sel switthas ere deaigrated SW1-1 through SYir1-4
These switchos ane initaly set o the Unlted Stales sosition jail four switches
ppem), The United States position is corracs for many G TAL sysiems around
the world, since i@ makes the ASCIL WT10C0 special graphics ang - tha
mullinationai sharaoter 26is avaikabla, In &n S0 gavironmenl, o changa in
guvilch sebtings o5 Neceasan.

For thoge systems that do rdt have muitinatonal capability. the oharacter 56t
wwirchas may be sat 1o mawh the national character sed of the systerm

Tabts 31 shaws the character sals agsoaiated with GO thiough G tor each
courtry. Table 3-2 shows the associated awlich positions for that coeuntry. For
example, If Britain is setected, SW1-11s cpead, and SW1-2. SWi-3, and 5'W1-4
are cgen. With this switch selaction, Gi ig the British characier set, 15t is the
YT characler seb. G2 1s the muttinaticnal charactar set and G is tha AT
character set, With four switch settings, there are 16 possible combirabons,
Opty i1 are shown in Tables 3-1 and 3-2. The remaining combinaticns of switsh
cattngs are squivalent to the United States position.

132 Grephics Aspect Ratio Switch SW1i-5

Switeh SW1-5 changes the horizental 1o vertical dot radie In graphic mads by
changing the number of hasizsntal dots per inc, The rgrnber of yerticai dots is
ket canstant & 72 dels per nch.

Ratio Horizontal Dois/Ineh SW1-5 Swilch Fosition
It 144 Dpen
25101 T80 Clogsad

4.3.3 XOMN/XOFF and Ready/Busy Pratocol Swilches W15 and SWi1-7
DIGITAL systems use the XONMOFF protocol. Other systems May regquis tha
Raady/Busy protoonl. Swich & -B satects the XONXOFF of Heady /Ousy
protooo! a5 shown in dhe SW1-E chant below. It the Fteady/Busy protgodt 15
sabecied the polardy al tho Bugy or Ready signed i5 Shown in thaa SW1-7 chart
it

SW1-6 Position Protacal
Cpen’ WOMNIEOET
Clnsesd Ready /Busy

—_———ar ——

* bl sedling



PRINTER CONEIGLURATION 15

Tabla 3-1 Cheracter 2ot Selaction

s e .

Maticn GO GT Qz G3

Linitad Siates ASCH VTG0 huitinatlonal ASCH
Britain Britesh VT EO0 Muiltinstianal MECN
Finlandg Finnish YT100 BAultinational AECH
France Framch YT Bdultinationat ASCH
French Canada  Franeh Caradign WTI100 Meutimational AECH
Garmany Garman YTHD M utinationas ASCH
ltaly Itakian YTH pELAtmationar ABCH
Japan A% Roman Katakana  Katakana ASCHEH
Norway Denmark  Norwegian/Danish WT100 Muttinatenal ASCH
Spais Spanish ¥T100 Muttinaticn sl ASCH
Swadan Bwedish V100 MuHinatiomal ASCH

Tabe 32 Character 881 Switch Posiions

Swilch Poaithons

Mation SwWi-1 8wWi-2 FW1-3 SWi-d
United Statas Crpan Cpan Opsn  Opan Factory Sadting
Britain Closed Open  Open Cpany
Fentarned Cren Ciosed Cpen  Open
France Clozad Ciozad Open  Open
Fench Canada Open Opery Olosed  Open
Germany Closed  Opan Cicssd  Open
italy Cpen Closad Closed  Open
Japan Cinsad  Closed Closed  Open
Morway/Denmark Qpan Cpen Open Closed
Spain Closed  Open  Open  Closed

Swedan Dpan Cloged Open  Chozed
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16 PRINTER CONFICURATION

SW1-7 Pogltion Signed Conditian

COpar® Busy = high
Ready — low

Classad Busy ~ iow
Fady — figh

334 Right Margin Switch BW1-8

Switch 3WW1-8 selectz the method of comtrolling a ling of charactars that excesd
the B-inch lina of print, i set 10 fruncate, the peinss ks imited to printing the flrst
g inches of charecters. i drops the remaining charecters, If set to wrap, tha
primer prints the ramairmng characters on the next 4na,

Eslaction Bwltch Position
Truncate” O
wirap Clnsen

4.3.6 Baud Rate Seiect Bwitches SW2-1, BW2-2, EW2-3
Thase switches select the spaed (bits pee socord) ak whickh tra prinker cormmuo-
nicates with the computar,

Swilch Positions
Baud Rate SWr-1 Sw2-2 awi-a
4800° Upen Cpen Upen
2400 Ipen Closed Opan
1400 Crpan Chosed Closad
G0 Closad Opan Qpen
a00 Closad Oprs Closed
260 Chosad Chasad Qe
11 Choned Chsad Closed

' Initinl sedting
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136 Data Format Swilches 5W2-4, SW2-5, SW2-8
These switches seisct thes date format to snable somfuricetion wath e

cofmpuier, :
Switch Position

Data Format EW2-4 Sw2-5 EW2-6

T bits prus odd parity Open Closad CAneot

T bits plus aven parity Clozed Cloged Chirsnd

7T bits pluz Bif bit mark Qpan Open Chosed

7 tits plus Bth bit space Choged Cipan Closed

A hits plue add Daity Opain Closat Opeany

A birs plus ewen parity Closed Clozed Oparn

& bits, o parity* Dpen Cipen Opan

" Initial gedting
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TEXT MODE
CHARACTER PROCESSING

41 TEXT MODE CHARACTER PROCEBSING
Thiz chapter describes the termibal's response o characters recaivad while
the prismer is cperating in text mods.

Tha tarmirial processas characters in accordance with fhe American Nationai
Standards Institute (ANSH siandards X3.4-1977, Tha ANS| systemn of charactar
processing is hased on e categary (primable or cordrol) of & character in the
Asmenican Nptipnal Standard Codde for information Interchange JASCH] chart
iFigure 4-1), The catagory of a character is determined by the character's posi-
ticr i the ASCH chart. In the eight coiumn chart, columns § and 1 contain the
conlrod characless white the rest of the chart eonteing prntatla. characters
imxcapt for 5P and DEL) The peinter is capable of printing from 14 different
character sets which are descnbed in Shaptar 5. 5P and DEL are always the
3ame controd characters regardlese of $he characier s8 satactad.

NOTE:  Tha space charecter can be consutered aithar an information SEpArTEy
confrol charactar or & mrinkabia charactor, It can e considered a prntable ohar-
acler bacause i #akes Ly sieae in 1he fermmnal meriary and on the paper when

rited,

The foHowsng paragraphs describa the terminal rasponse to both crintable
characters and cortrsd charactee: while operating in text mede.

4.1.1 Active Cokenn and Acfive Line

Achive columi is tha eolumn where the next characher is 1o be printed. Active
ling is the line whtte the fext charasier is to be printed. Caluron and line aum-
fiers Bagin with ane, not zerg, Printed chacaciers wsually increament the active
column. Lineteeds, vartical tabs. and toem teeds incrament the active lne.
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The actve cofumn and active ine ame coliectvaly known ag aclive position.
Aciive position Is only eosedy linked 1o the physical position of the printer car-
riago and paper mechaniem. n gengrai, the active column iz onky recosded
when a charactar is actusly printed. Any pravious hieskory of sclive cofumn val
was is insigriicant.

412 Horzontasl Advance ncrement

Horizomtal advarse ncramsent {HAR e 8 unit equel fa 1ha witth of 4 cosmn, The
printer ailows HAI valees of 175 ingh, 11§ ingh, 1/8.25 ingn. 1118 inch. 1112 inch,
and 1165 inch. Colump numbers bagln with one and sra mearured in unifs ol
HAL Colume rumbers do nor have fraclional eemponents

4.1.3 Vertical Advance Increment

The yardcal adyznree ncrement (VA 1z the unit of diztance bebwean lines The
grinter allows Val waiues of 172 inch, /3 inch, § /4 inch, /6 inch, 1/8 inch, anod
112 Inch Liné numbens bagln with one and are measerad in wnits of VAL Line
numbers may hava fracticnel comoonants Tinevertical pichchangeswilhina

Rafa

4.2 PRINTABLE CHARACTERS

ln text mode, printeble ASCH characters are printad as they are regeivad by the
terminal. [f fhe sctive sadumn is nat graster thae the right sargin, &ach recaivad
charamer is orinted and tha active coiumn i$ incrementad.

WATE: The actus!l characters printed depand ar the printable charecler et
deswnatad, Refar to the printable character se1s o Chapler 5 and Apmendix A
for mara detal

Each prinabie ar spAck character increasas the aciiva cobtumon by ane wnil of
HAl. Chareciers in the octal range of 047 - I78 are normially interpratad as
poinfaoke characiers. ¥ ihe aclive posiion is within the printaide regien, gach
printadse character or space character prints and the active column ingreases
g3 raquired. if the previouws chaiscier was pninted at the rigntmost position and
3 printable or space characker 8 recenad, one of wo acilons ocours, Jepend-
irg o Eee 2eiting of the Aght masgin switch. If the right margin switch 15 3! 1o
trurcata, the characher i3 [onored. B the right margin swiich is sat o wrag, an
actomatic carnaga ratun and ilfe fedd ocsurs Befors printing ke onaracier,

4.3 CONTROL CHARACTERS

A conirol character i | single character function whose ooourrancs in & parboo-
lar context atarts. moditas, or stops 8 contral fursshian. Contred funetions ara
characteys that preside control of the printng and processing of cheractars.
Coniral functions arg net printed.
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22 TEXT MODE CHARALCTER PROKESSING

Taoles 4-1 and 4-2 list te controd charactars recognized by tha terminai and the
MAamenic amnd the functon parformed by the conto! character whan aparating
I terst e, Adl other controb chetacters received by the terminal cause no
e

NOTE Each controd funclion isied in is chapler 5 designed & Mogmoni;,
The mnemaomic is gn ghbrewigiion of Me contmol function narms

Table 41 Taxt Mode ANSE Control Characterns

Primtar Confrgd Functions

Oelal Code Moemonk:  Funclion

01 B85 Backspacs
11 HY Horzentai tab
o2 LF Line faod

113 vT Yarteal lab
014 Fr Forr fesd

015 CH Carriage return

Character Set Contrel Furctiona
Detel Coda Muaamanls  Funstion

LIRE 50 ShiF out
ai1r Sl Shift in

Comtunicatin Conbrgl Fencliong

Ocial Gode Mnemonicz  Funchon

0ng MLIL §[H:

% 14] TAMN Cancal v
Qa2 SUB Substitute

33 ESC Escape

177 DEL Celeta

The girinter ignores all cther ASCH control characters.

-
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Table 4-2 Text Mode ANSI Control Charactens

24

Name Mpemomic

Chetai
Coda

Function

Backapaca B

Horizoniat HT
tabs.-

ore

011

Backspas decraases actve
calumn by ane unit of HAL

I the active Godumn is at

e leftrrpst positian, e
hackspace chargebar is
ignared.

A horzortal tabis a
preselected poinl oh a line o
which the prirsthaad advances
when a horizorkal tab (HT)
contral character is nacalved,
The primer has e
horlzontal teb stops evary
alghi units of HAE Tabr sbofes
are assockared with column
nuknbars, nol physical
positipnes or he paper, Thus,
changing horzontal pitch alag
changes e physical postlon
of tab stops.

When no teb axists o the
right of the stiiva column,

the nght margin switch
setthng takes precadencs. if
thiz switch |3 set torap,

tha printer BxaciUies an
autematle carriage natum and
a bira fead, if the gwitch is
satto runcate. the active
Solemn s sat to beyond the
rhghtmast (int column. This
causes the printar 1o yjnore
characters unfl tha active
column returngs bd wihin thea
printable region.
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Tahbie 4-2 Text Mode ANS| Contrgl Charectans [Cont}

Ccial
Hame Mnegmonic Code

Function

<

Lifie fesacd L

Yartipal T
taty

Form fear] FF

Carracs =R

return

Shift ouat 50

Sheft in 1|

ma

3

014

Ms

016

CH7

lina tead advances sciva line
by ona unit of VAL |f bas<

than ona umit of YAl remains
ungwntad aon the page beiora
ecacution of tha Line Fessd,
then the line feed charactar
gttt the achiva line ko the
uppermost postion on e next
pagd,

Yartical fab functions the
S3mea as line fieed,

Form feed advancos the sotve
lihe 87 the uppermost pogition
on the next page.

Carriage retur retums the
aclive columm to He lefmost
poastion.

Shift Ut selects tha G
theracter sat as the activa
tharacier sat. For additionat
information, refer i Chapter
5.

Shif in selects the G4
characier net a5 the actve
characer set. For additianal
information, rafer 1o Chagtar

5.

P

e
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Table 42 Teuwt Mode ANSI Contral Charecters [Cont)

Octef
Hame Mrmnonie  Code Functon

Wufi ML 004 The nulk and aslets

Delets DEL 177 characters may be used far
timing. They causa no
aperallon in ke printar, and
ara differant from ignoned
chargscters jn that they are
stripped from the data stream
Lo recaption without
CCOUpYIng SPace B the input
buffer,

Cancat AN nag Cancel immadiatsy snds any
BECEPE OF sandrol Saduence.

Substitute SUB 132 Sudrstitute immedidtely ands
ATy asodpa O contmi
Seguanca. The charaotier is
interprated as being in place
ol & charactar or characiers
réceived in errgr, Intext
moce, the subatitute chanschar
is printed 25 the amrar
charactar [ravarss quastion
mark]}.

ok

rod o e P WO

Escape ESG 35 EsCapa NWooLces an Bscape
sacuance. Refer to Chagter 5.
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ESCAPE AND CONTROL
SEQUENCES

3.1 QEMERAL

The LASG usés ascape Sequences standardized by the Amarican Mations|
Standards Institute (ARSI 1o controd many of it9 features, For the LA features
thas lack an ANSI standard eacape sequence, additional escape sequences
have heen defired and are within the extensions parmitied by the AN systern,

AMSI has astabkshed a faxible and comprahansive systam bor transmitting for-
mat and editing information. The systam can e usad with printicg Brminals e
the LASY ag walt as with video termiralks and printers. Tha syslam hag the -
kpwiing impartant advanizges.

1. Itz wal! dafined and well documanted. Thes greatly decreases the chances
of Incompatibe implementations and aids in achieving davice Indapen-
dance In sutprl.

2. It has amphe provisicng for future extansions without sacrlicing cormpat-
blity weiths slder pragrams. Tha syttax used i ANSI contrals alivws a larga
numbiar of redw cotitrels 1 ba eddat with Bt difficity.

-]

It is compatibie with all the frequently used commumicaticn protocals, In
contrast, many other systems use contol codes thaet are reserved for
communication lunctions. In these other systems, codes wsed for ing
turnaround, disconnest and symchronization get confused with those uaed
to send pardmator values,

7
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28 EQOAPE AND CONTROM SECHI=NOES

4. It ks & fexibie paramwater passing convartion that allows dingie param-
grars, methip parameters, and default parametars, For exampie, in tha
graphic readiion escape sequence, the single paramater ESC | 0 m
cauges bodd and underiing to be disabied; the multipie parameter £30 [ 1]
4 m gauses bakd and underking to be enabled; and ESC [ n ino parameter
Ircluded) uses the default paramater of O which m ungarstood.

52 ESCAPE AND CONTROL SEQUENCES
itsing he escape sequencas descriad in this chapier, the gogramimar can
conirol e following LASD features.

¢ Parlial sine papee motion
s Horizdontal piten selection
Wertical pitch selection
Page Bngth seleasdon
Character set sedection
Primiing denady salegtion
Bold and undarine ssdaction
Product Identficatian

* Printar status request

» Printar statuz report

v Graphic mode

The escape sequences aliow axpansion of the control functions bayend the
currant limt of tha 32 contra! charactsrs. For competibity. cartain controd char-
actar positons mre keft Blank whare the EASC does nol pariorm the function
aseoclatad with that! confrof characher.

Control functions thal require parameters are always invoked hy control
sequences. Foi example, seting horizental pitch 15 invoked by 8 control
sequance since the pileh can be setto 5, 6, B.25, 10,12, or 15.5, charactars per
ing.

The escaps and contral sequencas ara deacribed In tha following paragraphs, A
suTnimany of these sequances is provided In Appendix B.

Examplas of the esgape sequences use Mwe ASCH chargcter and the actai
seulvaient. For exemple, in the partigd Hne down escape sequenca ESC K (033
113}, the K ks the ASCHE charecter and the 033 113 is the outel code far the E2C
angd K, raspectively.
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521 Partial Lina Paper Motion
Thaa folborentis) SCIUARCEE cauta Raral ling papar mokon.

Parikal Llte Dowen (FLDS

ESC K
=3 118

The sbove seguance Moves paper forward lupward; 112 ingh.

Partial Line Up {PLU)

Est L
933 114

The aliove seqUence Moves paper ravarsa (dowimwar) 1012 inch,

The PLD and PLLU sequances to not ongckity octive e Unbass an sdusl numbse
of PLLU snd PLD sequencas are sant o tha printer, the pags boundary refarance
will haed changad, Thus, PLT and PLU sequances may be used for remots
adjuatment of the form pasition. such as for modifying e top-of-torm positon.

522 Herizanlal Pich Seloction

When the horizonts! pitoh changes, the printer SOmearts the active eotutmm ko the
new harlzontal gitch, The compuiation may yield a frachenal compenent that in
reddnded Wy b the mext integer 20 that alf printing Is on the coiumn gnd far 1hs
selectod pitch. A varizble amowmt of while space is included in e line at the
poird of Rarleontsl pioh changes.

A5 an eNsmMplie, considar 8 horizontat pitch of 10 cheracters par inch in a kina
thet iz o e converied k8 horizgmiad pich oF 12 charackaes par inch. The pteh
is to e chenged after tha third character is printed {Figura 3-11.
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Figure 5-1 Charging Horizantal Pitch

The toilowing formula determines the precise [ocation of active coiurmn whan
the horizaedad piteh is changed,

Mowenl = 1 + { Nawpitch » (Oldoad-1) )

Qldpitch
wings & PMowsal = e naw aotive colurmnn
Mewpitch = fhe raw mitch in charactarsincn
Cldecal = the old aclive colurrn

Oldpitch = the old pitch in charadctersfinch

The division perfortmed above s ihlegar divisson wharein any nan-zera remain-
der rounds the quotiont ug to the next higher integer.

Changing horlzomtal pitch sets the dghimost positkan for printing 1 the speci-
tad maximum column and seta tha sikgie- or donbls- width arnbute of charee-
tars as follows.
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Horizontal Pitch Maximum Sokumn Wiidth
10 an Sangie
12 Gf Singhe
8.5 132 Singie
B AL Doubde
B 44 Dolhble
B.25 1) Double

Dousla-width characters are considersd 1o ba ona cofumn wide, not twe cal-
umng wide, Therefore, tab shops are every aight doubég-width cotumns in
double-width pitches, Bnd double-width characters are prnted on a doubile-
width arld

The Toliowing sequences sedact slnglo-width printing and sat the harizontal
plrch.

Sef Horizents! Pilch {DECEHORP)
ESC [ 0 w ar ESC [ 7 0w
(33 133 050 167 033 133 081 167
Either af tha ahove Sequesnces sets horizontal pitch to 10 charactersfinch
(HAI = 1/10 Inch),
ESC | 2 w
033 133 062 167
This saquence sets harizontal plich to 12 charactars/ineh {HAI =112 Inch.
ESS [ 4 9w
033 133 06 167

This sequance sets horlzontal pltch to 16.5 charactersfibch (HAl = 118.5 inch].
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37 ESCAPE AMD OSONTROL SEQUENCES

The following sequences salect double-width prnting 2nd set the harizontal
pitch.

Set Horizonal Pitch (DECSHORR)

ESC{ 5 w
033 133 066 167

Tha abowve sequance sais hogtzontal pitzh 0 5 charactarsfingh {HAl = /5 Inehk

=2 il R
433133 068 167

The sbove sequence sats horizontal getch 1o & characters/inch (HAE= 1/8 inch),

ESC [ 8 w
033133 OF0 167

The above sequence sets horizomtel pich in 8.2% charsoters finah (HA) =
148.25 inch).

5.2.3 VYerical Pitch Saiection

Wiian tne vertical pitch changea, no faper mofioh ooolrs, and the printer con-
verts the ackive e 1o the new vartical plich. The computation may yiedd 3 frac-
tionad component which is retalned.

For example, asswme a vertice! piteh of 5 lines pe inch 35 1o ba changed o &
vartizal pitch of 6 lines per ingh a8 shown in Figues 5-2.

huta hal the fractional coemponent of venscal pitch eocurs at the and of tha
page bacakse thers is no paper mowon durlng shange of vertical pdch. THIS s
unlika tha change of horizontal plich whenrg the fractional componant oziurs at
the point whesg iha petch s changed.
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Figure 5-2 Changing Vertical Pich

The folibwing saguarkses sat tha wertical plich.

Sat Vertical Pitch (DECVERP)
ESC [ ¢ =z or EBC § 1 =
033 133 061 ¥r2 033 133 067 1r2

Either of e above sequances sats yertscal pitch to i fnesfineh (WAL 16 inchl,

eBC { 2 =
033 133 082 172

The shave saguence sots vartical pitch to 8 knesfinch {VAE - 1/8 inch).

ESC | 3 %
09 150 063 172

The abave Sequences Sais warical pitzh to 12 knegfnch (WAL = 1140 inth}.
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e e T

ESC ] 4 2
033133 064 172

-

Ei? The above sequance asts varical pitch to 2 knesfinsh (A= 1/2 Inchk
Fi

|

E,i ESEC [ 5 z

| d33 133 065 172

The above saquence sets vartical piteh to 3 sirwas firch (WA = 1/3 inch},

ESZ [ B =
033 133 066 172

The ahove sequence 3etz vartical pitch to 4 Hnesfingh (WAL= 14 inch].

524 Page Length Selection
A% pawer-up tima, the page length 15 set to 11 inches, comesponding ko 64 lines
wiln the defaull vertical spacing.

The page langth command sats tha gage length innchas, Thiz is accompiished
by groviding 8 paramater reprasanting e numbar of lines per page from O to
252, Ta galgulate the desirad parametar, (FPr) use the foliowing equation,
Paramater {linea/page) = desirad paga tangth (inch/padeh

w ouerent vertical piok [linas/finch)

T fodlcnaing ehart givas the regqulrad paramater valuas for a small sedection of
paga ienghs 25 a furction of vartical pitch.

Length Vartinal Pitch Selected
il
Inchas pl ] 4 il g 12

11 22 33 a4 84 B8 132
L 14 ?F  4p 5E B4 112 168



ESCaFE aWD CONTROL SEQUENCEI 35

The page Brgth can be sat to any length from 112 inch per page to 29 inches
per page in VAI units at the current vertical plich. O, if the page langth i3 set to
Zaro, the printer has ne paging ~ all fom feed characters are aquivalent 1o line
[oed characters,

If the desired page langth axcaeds 21 inches then the printer sets the page
ength to 21 inghes,

The fallowirng sequancs zais the page length.

Set Page Length IDECSLPR)

ESG | Pn ot

033133 ¢t 1ed

The above sequence set3 aciive Ine to top-of-fonm posifion and sets page
lergth to-Pn units of curremk WAL

§5.2.5 Characipr Bat SalstBon

The rearmal mode of tha prinkes g taxt mode. n ext made, e printes Is capabbe
ol prinkng the B4 printabee charactars of the ASCI character set, the 81 add-
tioal charactars of tha multinational charactar sat, The 63 additisnal characters
at the 1S Katakana character st the 27 addltcnal charactars of the Y1100
snescial graphic character sat, and e arrar character, which 13 8 reverse quas-
R MEArH.

The 266 different characters 2re grouped Into the 14 characier sets Iy Appendix
A Each character set containg 94 characters. Many of the 266 characters
appear in several cnaracter sots,

The printar is considgredd 1o B2 in 7-hif made # tha numbear of data bits has pean
sat ta 7 frefar 10 Ghapter 3. In 7-0it made, all charactass are orintad from tha GL
chargdier set.

[he printer i consstered 1o be in 8-bit mode if the number of data bits has been
se1 10 B (refer to Chapter 3}, In 8-hit mode all charatlers are printed from the GL
craracter 3et if the esghtn bit is O or from the GH 32t 1 the sighth bt is 1, Tha
advantage of &-bit mode is hat bwo cheracter sets (one In GL and afve in GR)
can be rasident simoftanscusiy.
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A gt of coammands causa the Gl gnd (GA sets io sebect one of four intermediete
pesntars, Gl thraugh G Thesa poiniers con ba sat to provide accass o amy of
the 14 available character sats. Tabde 5-1 lists fhe commands and designate
horee the pintars selact ibe Gi of GR set. For axampie, the 152 commenid
chuses tha GL ser to salact the chargctar set assigned to (2 and e L3R com-
mantd causeas the GH set to select tha charactar set assigned 1o G,

Mhe character set sscape sequances assign tne charactar sats W the poinkers
as shown i Table 5-2.

528 Printing Density Selsction
e following Ssqusicas salsct tha printicg dessity.

Seinct Dansity (DECTIEN)
ESC D ",z ar ESC [ 1"z
033 123 060 (M2 172 33132 061 42 172
Eathzr f Hhse above saquences solects normat dansiy printing.
EgC | 2 =z
033133 052 042 72
The abave saqueanss salects enhangad dansity printing.
Enhanced dansity ang Lobd primting cannot be parformed at the same ime. i
both ars apecifed, pnhanced dersity takes precedence. Exceptions 1o this arg
a5 follows.
1 165 characters/ingh — Nelther anhanced density mor boke can ba printad.
2. 8.2% characters ined - Beld printing prints and anhaseesd dengtty coss nol
S WTI00 - Bokd prenting peints andg anhanded dengity doos not,
d. Hatzkans - Bold prining prints and enhanced density doss nat.

§. Graphics - Maither ennancsd densily nor Bold printing orint
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AT

Table 5-1  Active Charecter Set Selecton
CICape
Command Mremonic Sequence G Sat GA Sai
Zhilt in 5t CTRLMO Gl -
T actar
Shiltowt S0 CTRLIN a1t
016 ootal
SGingls o512 EZC W Ga2e
shift 03 116
Sirgea 251 E3C Q Ga* -
shift 3 033 117
EocKing o oLs2 ESC i G2 -
shift2 =~ 033 158
Loeking =3 ESHZ: o &3 -
shift 3 033157
Locking  LGIR ESC ~ - 51
shift 1 03z 17ve
Fight
Locking  LS2R ESC | - G2
shift 2 033178
right
Locking  LS3R EaC | - ek
ghift 3 033174
right

T A spacial cese e tha £52 [(sagle shift 2] and 553 (singls R 2 edmmaridi. Wik
these coinmands are given, tha el characte! oointed s setecnad frorm e Q2 o 3
set respactvely, regardless ol the satting oF th sighln Bt Afber ihis singhe character,
printmy cofinuss from the GL or GR set The Iacking shilt commands (L53, LS,
LE1F, L3de, o¢ LS3R) remain in effect uots araother locking stft iy recsived,
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Table 5-2 Cheracier Sat Selection

(E01] 31 G2 £} Charantar Sat

ESC{B ESC) B ESC*B ESC+B ASCI

ESC{A ESCA EsC~A ESC+ A Brltain

ESCYE ESC)5 ESC 5 ESC + 5 Finkard

ESC{T ESd )G ESCC ESC+C Finfars

ESCIR ESCG)A ESCA ESC4+ R Franos

ESC(% ESC)H ESCS ESC+49 Framch Cengda

ESC(G ESC)Q e5C*Q ESC+Q  French Ceneda

ESC(K E3CK ESG "k ESC+HK Garmany

ESCY E3CYY ESCTY ESC+Y Haky

ESC(J ESCH E3CT ESC + J JI2 Homan

ESCI ESC ) ESCT ESC 4 | JIS Katakana

ESCLE ESC)6 ESCTE ESC+E MorwayDenmark

ESCIE ESCHE ESCTE E3CH+E Morway Tanmark

E3C(2Z ESC)Z ESC*Z ESC+Z Spain

ESCI(7 ESCHT ESC*7 ESC+7 Swiadan

ESL (H ESC O H ESC*H ESL+H Sweden

ESC (= EGCy~ ESC "= ESC+= Muktinationat

ESC (D ESCHD ESC "0 ESC -0 YWT100 Specia
Graphics

It anhanced density is in effect o is selected while one of the ebove modes iz in
affect, the prmtet ratains the erhancad dansity atiribute in maory, but ignoras
it arg prints in normal density. Subsagquent selection of 2 mode that supponts
enhartcad densety printing causes the retaineg attnbute o become active.

5.27 Selection of Bold and Underlined Printing

The fgllowing sequences s2lect bold or underline as specified by the param-
etars {Fny. All tollowing printable charactars are rendesrad according to thaza
parameters until the nex? salection. Parametars ars evaluated from deft 1o gkt
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select Graphic Rendibon {SGR}
E3S] Pn ; .. Fnom
033433 " 3 .. ** 155

Prn=10
QG

Whean P oeqquals O, the above seguence tums off bold printing and furns off
ungerling printing.
Pri= 1
113
Whar: Pn eguals 1, e above saguence tums o0 fald printing.
Pri= 4
{64
Whern Pnequals 4, the above sequenca lurns ot phdariingd gintng.
Pn=g &
062 052

When Pn eguals 22, tha abowe saquence turns off bold printing.

Pn-2 4
62 J54

Wren Fn equals 24, the above sagquence Wwrns off underlined printing.
NOTE: Any other perametar values recdivad it 18 Saquance ang noved. buf

do nat invalidate the sequance. That is, e parameler values of 0, 1, 2, 22, and
24 may be specifiad slomg with ather values nai aooficanle fo the printer,
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Erhanced dansity and bald printing cannot o performed at ine same time. i
hoth gra specifiad, anhanced dansity [dhes precedence. Excepiions to this ara
33 foilows.
1. 16.5 charactersiinch - Nefther enhanced density ar bold can ba printed.
2. 825 charactersfinch - Bold printing oiints and enhancad density Soas not.
3. VT100 - Boid printinsg prints &nd enfranced density does not.
4, Kaigkgra - Bokd printing grinits and anhanced donslly doea mot,
& Grophics - Meither anhanced dansity ror bodd prirting prints,
H iher bold attribute 15 In effect or 15 selected whike the printe is 0 ong of thi
ahove modas, the printer retains the bold dansity attribute in memoaory. but

igrisres It and prints with cold printing off. Subsecuent sefaction of a moda that
suppoers the bold printing causes the retained sttributn to became active.

528 Product Kantdication

The peintar automatically sends an ansear to a request for devica attribetes
saquense. The fabitwing sequoncas csiase e printay wo send s product identi-
ficahon aaguense. :

Cevice Attribote (DA}

ESC I o o E3C D ¢
(33133143 33 $33060 143
The printer sends

ESS | 7 1 7 ¢
033 133 O77 ga1 Q67 143

which lorms the prodiuct identificalion of the pririsr.
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524 Prinler Sialus Aaques

The primter autarmaticaly $ands an answer to A device sialub raquest sequence,
The gnewer sent s in tha foem of & Device Status Feport (see Fzrag-eph
£.2.14), The folfowing sequancas cohircl printer stafus reports and erabée or
disable unscdicited repots

Devica Stxiue Reques{ (DSA}

E2C [ " ESQC [ ] n

033 133 156 {33 183 060 158
Upon receiving eikher of the above saquencas, the prinier sends an extended
ztatua renort

EESC | ¥ 1 f

B33 133 07Y DE1 158
Recaipt of thi: above seaqueenne disables sl unsolicitad status reports,

ESC | 7 2 r

032 133 77 0BR2 158G
Raceipt of the above sequenca enablas unsolicited brat status raparis and the
printar senis an axtended status remoat,

EEC [ T 3 n

033 333 077 063 154

Recdigh of the above sequance snables unsolicited extended status ragarts ano
the printer sends an axtenesd SRS report.
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£.2.10 Printer Slalus Report

Tha printer iz capable of sanding brief and extended states rapotts. The reports
may be solicitad or unsaficited. Unscliched reparrs, if anabled, are sant when
any reportable status condltion changes state, Unsolicited stalus reports are
Initiglty dizabled. The faflowing ifestrates the specific farmats and cantents of
tha brief and extendes] jitinler status reports,

Davice Stoiuz Aeport (Briel Report) {DSRK)

-

ESC [ 0O n
033 133 06D 158

Fha above sequence indicatas that no maltunction was detected.
ESZ 1 3 n
33 133 063 156

The abaous sequancs indicatas tat a malfurction was detecied.
Device Staius Repor (Exianded Rapor) {DSR)

ESC | O n

0323 133 060 156
fodlowsd by

E&C [ % 2 B n
033 133 977 062 060 156

Tha abaove sequence indicates that o malfuncan was detacted.
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ESC | 3 1
Ok 133 063 156
followso by
EEC | 7 Pn ; ... Pn n

£33 133 077 **+ 073 ... " 188

The abova sequenca indicatas that a maliurchon was detected. Bn may be any
valisd omibination of the folkywing values.

Fn Failurg

2 1 Hardware failicra
62 Gitit

2 8 GCésnmumication fadura
B2 062 favent)

2 3 irput buffer ovarfiow
62 083  (event)

2 4 Printay desesachd
DES 64

2 8§ Cowvaropen
0EZ GGE

2 T Peperemity
DGE 06T

The anty reportabie hardware failure is printhead position failure.
Communication Failure may be parity or framing arrer or regeipt of 8 SHrongous
character. Failures designaled as events are resel upon sendmg an extandad
ieport, and are reportable only when they oocur - not when they are reset.
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5211 Escape Segquences with B-bhit Equivakents
In 7-yit mode, there are 34 poeaiols control characters ae shown in cokmns B
and 1, ffie 5P in entumsn 2 ard tha DEL & oolemn T (rafer to Figure 4-1}.

Mot alk of these control uhsrsr:ntem ara yaac by the LASO. The control charaoers
used arg showr in Appendix A

Twoy Characlor ascaps sequences from ESC (@ (033 100) to ESC .- (023 137
can be veplaced by an oquivatent controd character from 200 o 237 n G-bit
mode. Thasa Sbit control characters are mapped on a 1-bo-1 Basis with the
two-chiaractur escaps SUaNCcRs.

For axample, the ESC « (033 1134} saquanca for partis! line down can ke
invaked in 3-bit mode by & contol charactar of 2153a. The control character
causaga ihe data to be compressed, sinte only oha charactar, rather than two, is
recarad. Another exemple is the ESC L (033 114) saguence for partlg! lne up
which can be saplaced by 8 contrab character of 213g in 8-hit moda.

5.2.12 Entering and Exiling Graphic and Text Mods
Graphic mode prowides A means for elsctivaly printing tndividual dot paierns,
vgther than wredefined charactars from the character sed table,

The E5C P g {033 120 161) eacaps sequenca i9 usad for entaring graphic made.
If an ESC P s sent, ihe LASO looks for g lownarcasa o 17 i recedves & digis (60 1o
g} it Igrisres the digh and lopks for the iowercasa . Wi il recaivas ne
Iowercase 4, & enters graphic mode,

Tha following escaps usguances Causa the printar 1o #ntar a nuif slate,
ESS
J3s 137

ESC |
033 135

ESC "
033 138
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The above escape sagquences are for compatibility with futere soltwara which
may assign slgnificance to these sequences. In the nuil slate, tha ponter
gnores avarything until & substitue (SUB), canca ([CAN, or ascapa (ESC) ton-
troi charactar is received, o unil gn B30 % (033 134) ascape saquEnoe in 7-hit
moda or a 280 (ooval) contro! characker 0 8- mode 15 reéc@ived. With the
awoaption of the SUE character, any of these conditions will cause an exit from
Qrapnics moda to et moce or from the nule state {0 ext mode. i the prinier
recpives B SUB characker in graphic mode, § causes o column of Ao dote
{grashic spaca) kit ba printed and the printer does not enter text made.

The praferred axit fram graghic mode 10 18xt Mocs is via the ESS Y, encags
saguancs o the 220 control charactan,

5.2 GRAPHIC MIODE

I graphic megds, the graphic patierns ara spaciliad by sending charasiara in
the range of 077 ia 176 octal 1o the printer. Ezch of these 64 roeawbie
characiers specifies & unioue pattern formed by the uppar sia Gots of the
printhead The bhattom thres dots are nat usad,

The pattem gdnted is detamingd oy subtracting an ofteet of 077 octal from
the etz waluee nf tha chzractes The reselt is g octal numbad with a Glnary
avuivalent Whera there is a1 irthe binary numtern, & dot s printed. The resulf
e read from oo to bottom with the least signficant bit belng at fhe tap

Foraxanipée if the character e (100 aotal is sont b the priotern, eniy 1he tog
dat will ba printad

100 oohal e Leart gignificant diail
-7T eoiadinffaet] f,-.f"’f o
1 octal ar OG0 Q01 binary 2

o

o

L'h

If sn gtampd s made to arint past the rghtmost aozltlan, fRe printer aufdr
maticaily axecuias a Yralnic new line,
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53.1 Graphic Coplrel Charschera
Graghic cormtrod charectars are charactars in the octal renge of 044 - 076,
Characters mot assigned are ignored. The othars are procesged as foilows.

Qcial ASCH Action

Code Symbol Performed

{141 ' Rapeat introducer

044 3 Graphi carriage return
{155 - Graphic new na

5.3.2 Grgphic Carriage Return '

The graphic cariage return character "3 {octal (44) causes the camiage to
move back $a the positen where the fivst graphic character was printed after
antarirg mraphic mode. This teature aliows you to overprint lines of graphic dara
startimg At the same horizontsl posdtion.

53.3 Grophic New Line

che graphic raw fe character “-7 (ocdal 035) causss the camiage to move hack,
25 wilh graphic Carriage ralurn, and moyes the paper forward {uoward] 112
nch. Thig featliro aflaws pricting consecutivas linas of graphic dsfa starting et
the sama horlzontal posithon.

834 Repeat Sequence
The fodlowing 15 & repaal saquonCe,

~repeat imtroduicers- <numarlc parametar~ <pintabia characiar-
The repaat inbroduser is fie grachic cantrpl character 17 {octal (1),

Tha numeric parameler speclfies the number of times 1o print the charastar that
folkaws. The numeric perameter is a atring of characters «n the octad range of
D - 071 which is evaiueted as & decipeal numper. If & numenc pararsetar is not
received, or 8 parameter evalugtes as 0. a valua of one s assumed. 1T the
paramseter evaluates 1o d varee larger nan 65535, a value of B5535 is assurmed.
Al decimal digits shail be processed as part of he count,
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The printable charaster (a charactes In the octal renge of BTV to 176) Is printed
as many fimes as speciied by the numeric prrsmater-count. A repeat Sequence
has e =ama affacl as recalving tha printable charactes that number af times.
All printable charactars and the repeat sequence processing and start the

printing.

A8 othar charactars received during 8 repeat sequence are processed as usuat
axcapl for e substitute contrgl character, whikch 18 ireatad e same as a
graphic spacs character.

The following exampdes iliustraty the repasl sequence.

Repasal Spquance Function

(S Repeat ten graphic spacas.

041 Q81 Qad O7F

I B i@ Rapeat six patterns of top dol ¢y,
0di (66 100

53.5 OGraphic Subgtibute

The substitute character is inerprated as bedng in place of & charactar or chay-
aclers recaived inarror, In graphic made, it s considerad tr ba a geaphile space.
If & rapeat sequence % beirng protossed, the processing is cancelled and the
numier of graphic spaces reguired by the repeat count is printad. The prnter
ramains n graphlc mode.

5.3.6 State ARer Exiling Graphic Mode
Aftar an exit cordition is mat. the grinter has the following slate.

Haorizantal position s the same as just befors Brienmy graphi M ode.
Haorizanta: pitch 15 the same 85 just Bafors anmenng graphs mode.

Vartical pesition |s modified according to tha controd charactess regedved
whilg ife graphic mode,

Vertical piteh is the same as juat bafore entering graphic mode.

-
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