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INTRODUCTIUH

The Letterprinter 108 Tscr Documentation Packaces cower all of the
Letturprinter 180 moedcl terminals,. This dooumentation is writien
For three general audiences:

5 the hardwars inmataller requirinog epecific installatian
and checkout information,

S the operator reguiring generzl aperating inlormation,

L the applicationa programmer reguiving interface and

contrnl [unction descriptions.

The documentation f£or the Letterprinkter 1a0 is divided into three
books:

' Installation Guide
] Cherator Guide
& Programme:r Refsreoce Mannual

The interface and rcharacter processing information you will need
for yeour Letterprinter LO@ terminal is described in thig manual.
The programmer writlng application software should use this manual

as a reference.

25 the following chapter titles indicate, the emphasis in this
manual is on the commenicatlon and character procesaing features
of the Lettorprinter 104 cerminals.

Thapter 1 Comeonication -- describes the terminal interface and
comicunication features.

“hapter 2 Character Processing -- generzlly describes the terminal
regponae tao printable characteve, concrol chacacters, escape
eequences, and control strings.

Chapter 3 Escape and Control Seguencea —- describes in detall tho
Letterprinter lH#d escape and control seguUencEE,

Chaptsr 4 ANSI Control Etringa —- describes now the Lettercprioter
LEQ processces LMNSI cohtrol stripogs, Deacribes in deteil anawerback
message onooding and graphics processing.




WLEHINGS , CRUOTIONE, AND HGOTES

In this manual, the warniangs, wcautions, and notes ara wsed for
specific purpoasa: warninga are used ko highlioght information used
to peevent perscepal injury; cautians highlight iofocmation uaed ko

prevent damage to the terminal; and notes are usged to highlight
general information.
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CHAEPYTER &

COMMIE LCAT TN

CEMERAML

The Latterprinter 19@ communication interfaces and terminal
communication features are described in this chaptsr. Thess
fuatures are used to configure the Lotterprinter 10 terminals to
sperate with specific cowputers. The methods of controlling data
recelvad by theze Lermipals te avoid Lnput buffer overflows are
also described,

SERIAL CHARACTER FORMAT

The Letterprinter 144 communicates usiny serisl charackers
{Figures 1-1 and 1=-2}. The scrial charscter Fformat for the
terminal must match the character forkiat used by the computer.
Berial chavacters arc trapnsmitted frowm the Letterprinter 1EQ to
the host uslny & start bit, 7 or B data hitz, an optioool,
selectables parity bit and 2 stop bits,

Eerizl shavzoters ars peceived by the Letterprinter 199 using 1
atart bit, ¥ or £ data bits, an optional, selecteble parity hit
and 1 step kit,

Btep bltas are a minimum guaranteed idle tiane between two
characters. Y¥our Letterprioter 1A Terminal will comtusicate
withmpt difficulty with any eguipment ragquiring twoe or loss ztop
bits in the temminal-to-host divxection and one or more mtop kiks
in the hoet-to-terminal direction.

When sendinyg characters, your Letterprinter Terminal will alwavys
transmit two 1dle blt times betwseo chzracterz zo that slowe:
agquipment can copea,

MOTE: Two idle »it times 13 & guaranteed minimum; the actual idle
time may be far larger than two bit times. BevauSe your

Lettezrprinter 107 Torminal will ot trsmamit mora tham 50
characters per second, at atly baud rste greater than AER, the idle
time betweebh two characiters whern transmittbting in Lhe

termioal—to-hast direction will always be slgnlficantly larger
than_twno bBit times.

S ———— - — " ——— T -
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When recelving characters, your teeminal can acospt data sepavrated
by only coe idle bit time.

NOTE: One idie bit time iz a minimom reguirement; the actual idle
time may be far laroaer,

MO R s 1f you are using the LALI@X-ER Parallel Intecrface cption,
refer ta thbe cption installakion guide for character Format
information,

The data bits iepreseat & 7 or & bhit cheracter, least significant
kit leading. The parlity it is ¢peratnrnuL‘¢ﬂtablc. For more
debailed information, reler ©o the Lotierprinter 148F  Operaktor
cuide.

BREAX BIGHMAL

L brzak sigpnal ls a transiitted space condition for BLEYD seconda
+1¥ percent. The computer response £ Ehe breaXx signal depends on
the compuater and  the softwura used. I selected, wvour
Letterprinter 1089 senda a bresk aignal when a paper fault occurs.

EThy INTERFACE INFORMATION

The Letterprioter termloal operates oo [ull-dupleX, asvnchrononus
colmutication Tines. The LIA intorface connectaor is a UG-25 mals
25-pili dophector mounted on the back of kEhe fperminal (ases Pigure
1-3). The termipmal EI& interface =signonals mset the EIA
specdilication reguirsmenks RE=232-C and the Jonanltative Committees
o1 Telesphony and Telegraphy {(OJIT0) recommendation V.24,

NOTE: The 24 mA current loop inkterface makea it GEE_E B_t
ﬂnnnert y”:r fﬂthnal c1rectl? to & computer 4Un 0 T T

g
k)

—T R R —— e — i e e

The SIA connectar =ignalsz are =smmmazized io Table 1=1. Gach
ajgral, as nzed by the Lebterprinter terminal, and the ofifecots

that the econmunication L[eaturces hHave on the HIA caontrol signals
ara wlse discusszed 1n this seckion.

Crotective Geound (PSHDY —-- BPio 1

This circuit is coonected to the chassis of the termlnal. It is
also cannected to sxkarnal groundz through the thied wire of Ehe
power cold.

Transmitted Cata (TXL) -- Din 2
Dirextion: Trom terminal

Bignals on this girvcoulit represent serially encoded characters that
are genecztad by the termipal.

Feceived Data (EXD) == Fipn 3
Directian: Ta terminal

fignals on thizg zsircuit represent serially encoded charackers that
are goncrated by the vcser's agulgment.



T T R e e e el

|
/

]
i

e )

i PI 13— :j_ RS
i a
{ v 3
i E -
[al
r =n |
| .
\ 27
ot
"
A FIH <
h Fin t -
| I—— _f;

22 1H AALE CCHMECTCS /I

.

-'--___-—.'-.

[k I

Figure 1-3 EBIA Connector

1-5

B h B B el TR R R R




Table 1«1 EIL Interface Signals

- ——

CCITT/EIR

Fic Hase Masmonle Designation Saurs

1 Frotective Ground PGHI 161 /AR

2 Tranciitred Data PXD 1531782 LalGiA

3 Recocived Data R¥D 144 /60 User

4 Boagquest o Sand KT8 135 CA Lalad

L Clear to Eend oTH 1@6 /CRB LTaer

= ata Set Heady DR 147 /¢ Dasr

7 Jignal Ground SEND 132 7hE

3 keceive Line RS LE2 /CF Ozer
Eignal Detect

3 Mo Joonection

1E Mo Conpecition

11 Rastraint BISY Lala

1z dpesd Indicator L2001 CTI Uspr

1z Mo Joonaction

14 Mo Jonnestion

1% Ho Contueatblaon

16 Wo Connectlon

17 Ho Connecticon

1.B vo donnection

19 Secondary Request surs 128 /8CA Lalay
to 5=nd

a2 Data Terminal OTE 138.2SC0 Lh1lay
keady

21 o Conpnection

22 Mo Connedtion

23 Epeaed Select SPDS 11.1/CH Lal@d

24 Mo Connectian

23 Ha Cannesticn
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Request to Send [RTE] =-- Pin 4
Directions From terminal

When the RTE signal is on, the terminal is ready te send data,

Cloar 4 Send (0981 -- EBim 5
Directicon: Ta terminal

This circuit monltees the (QTE =ignal gonerated by the medem in
regponse o RETR. With modem control zelected, the Letterprinter
terminal will not tranamit any cedes if OTS ie not on. With no
Moden control aclected, CTS is always assumed to be on.

Cata Zet Regady [DSR) == Pin B
Citertion: o termisal

The DSE signal 1z oan when the data set is ready. The terminal will
ot tranmamif or reeoeive deta watil this =ignal ia on. With no
modem <ontrol zelected, DER i alwavs asaumed to be oo, The BEE
indlcator light goes on when the DSR signal 18 received,

Eignal Grouand -- Pio 7

Thiz citcuit establlshes a common ground reference patential for
all interlace cirkvuits. This circuit ig permanently connected to
the protective grouond circuit.

Fzoolve Line Signal OGetact (ELSD) -= TFio B
Directian: Ta kerminal

The ELSD =ignal is an indicator that the modem has regeiwved the
data carrvier signal. Your termiosl will not receive data until
thia =2ignal is on. Wit no modem control eelectod, RLED is alwave
asgumad To he on.

Festraint {(BUOSY /READY; -- Pino l1
Directiony From terminal

With the restraint signal selected, the on cooditiaon of BOSY
indicates that the computer should tomporarily staop aending data.
When BUSY does oiff, the computer can resume aending Sata.

specd Indicator [SEDI) —— Fin 132
Directicon: Ta Lerminal

With soeed mode disabled, wonr terminal ignores SPDI and cperates
at the ovperator selsctaed baud rate., With tha speed mode scleotad,
your terminal operetea st the cperator selected bavd rate whan
EPDI is wff. However, wour terminel will operate 2t 12@F haud
ragurdless of the Tate yvou seleocted when SEDL is on. This feature
ia wEeful when usion variable speed modems such as the Bell 217-4,

-
|
|




Secondary Reguesz=t to Sead [(SBETS) —— Pitn 19
Diractlon: From terminal

Same =g Sestraint ipin 110

Data Terminal Ready (TR} -- Pin 24
Diractlon: From ternioal

Whesn tihe COTR 2ignal is on, your terainal iz capanle of recsiving
data. When DTZ is off, wour terminal is processlng a dlscoonect,
e the terminsl is locel.

dpeesd Indicatbor (SRPDS) -- Pln 23

Direction: From termical

With the apesd mode eslacted, and the receive bsud rate of wyoux
termimal at 1Z39% baud or hkigher, the tszrminal turne SEDSE an,

Otherwise SPDS is kept off,

EIL SIRCOIT JUMPERS
For specia: applicvations you con phyvsicaliy disconncct the
following EIA circoite by remowing a jumper:

Proceclive Ground -- LA conbector Fin 1

Busy —— EI: connector Yin 13

Epeed Indicatopr --— EIA connector Fin 12

facondary Kedqueslk to Send «- EIA connz=ctor Pin 19
Epeed Select -— Ela cannector Pin 213

Whoe any of the EIA clirocwult jumparcs are Pemowvad, the loogback
contral line beast fails. Boefer to the jumper remowval oroccdure in
the Installation Guide bafore removing any of the BIA circuit
JuiDeEs .




COHEECTING THE LETTERZRIHTER LWH Y2 THE COMPOTER
Ted can condsct the Lebterprlabtar 18F bsrainal to @ oomputar
directly or through a commwon carrick facilikty {telsphone linc} as
Shown 1o Pigure 1-4, The EIR ipterface or optional 29 mPh current
inop interface can be wEsd 1o boith zppligztions.

T2 connect vour terminal o 3 conpuker theough a telspbonse line,
you will rneed a nodem [data sob). The modem chnanges the Ssrial
characberys kransmitted betwecn the teralnsl and the computer into
sigonals that can be kransmiteed over the telwpone lipsa. Eaveral
types of modemes can be opzed wilth your Letiesprinter 180 terminzl.
Howaswer, the wmedom ol select musk he compeatible with the wodem
used by tha camputer.

HOTE: Some modema do nafb permit 8 data bits plus parity; they
gither permlt ¥ deta _bits plug parity or 2 dats 2its and nn
parity, Thevefove, it iz important to chicck the compatikllity
ol wour Latierprinter terminal and th=s modem asttings.

Youk terminal muet alse he compatible with che compuker and the
comnuniZation sysStem. Oporator-ssizchbable communication switches
are used to achlieve this coapacvibility for the Lettseprianter 1406,
Fefar to ths Lettarprinter LB Operatoer Guide for more dstzils,

MODEM CONTROL

When on=line, +the Latterprintcer LEE ifs copnechted o the
commyprization iine and 1a capable cf recsiving and sending data.
It communicates with EIR compatible deviocs on [ull-duplex
asynchronous communication lioes.

Tour terminal LR Rt o Ealh ol b twao basic Lyoos of Lull-duplex
comouGlioation -- with and wlthout modem scectecol, Both methods
pormlt data to be transmitted and racaived 2zt tns s3ame time. Wheno
vou zalect full-duplex with no moderm contrel, dzts transmission
and recaption iz always conabled wher nol in local. Tull-duplex
with wmodem Jenbeel requirzss that bath your Lorxmical and the moedem
recosnlze the pE2por EIL fignalsz hefore transmitkbios data. Table
1-2 shows the effects that the modemSno moden feature hos oo tha
EIn control sigoals.

Wheh You Select oo wmodsem contral. Lhe bEcrminal allaws you bo
commubicate directly with a computer (oull modem confignrations)
ot with Ffull-dupisr modame that oo noet aupport D3R [data =set
r&2ady) or HLSID (veceive lipe signal (ndicator).,

Modem control perrits wour torminal to commanicote thooush ocdems

Eucn &8 the Gell 143; rthe 212; the Vadic 32E0. or cguaivalent
modams.

HOWH:  Thes terminal must o 2ol Lo o modoen coobcol whien oferating
with the 28 ma current leop communization onkion.

1-5




e GV

(ER'1%AL

(ARl ATICEN]

Figure 1-¢4 Connecting the Letterprinter 108
e the Compuatzr

I_I

-1k




Table 1-2 Moden Contrsl Dffects om BIA Signals

ETL
Fignzl

oOTR
TS
TED
ExG
57
LT
AR

Key

CEF
dotive
[n
Inactive

Modeam
He Modaom Contial
artive ACtlva
aok jowe aotise
Sotive artiva
aotive active
inactivea active
inaclive active
inaoctive active

Einghal oiff at 2ZIR coonector
Glanal turns on of off depending on terminal state.
Signal cn at KLA conneclhar
£iynal ignored zt EI& conoecktor but terminal

internzally forces sigoal on,

1-11
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FALL=NMELEY LISCOMAEDT

A Ttull-dupiex disconprect is zerformed by the Lerminal by turoing
IR {Datsa Torminal Ready; off for at least @.2 seconds plus the
DER  [(data sat ready) delay time, Lot not longer than 2 secondsa,
The follewing conrdibiong cause a2 Full-duplesxr Sisconnest:

-] D4R tuens ol sfter DTH is an
¥ RLED turns off for more than two seccndes
= Mrong mumber Eime out (DER is v, theo RBLSD doss 1ot Larn

oh wilthia 28 zecaondszs]

] If the paper fault switch 15 2ot £t discononect and a
paper cut condition oconurs

& If »0uE Letbterprioter terminoel is awitcked to local

- BOT ocontrol characiter received while coded disconnect ia
cnablsd.

FHEDT BUFFER CQVERPLOW FPEEVEHTION

When your Letherprinter 16 terminal receives a character {other
thao the X¥UL and CEL charactzrsi. it stcres the charactar io kta
438* charactar nput Luilcr. When your +termipal is ready, the
characters are iemovad fraom the lopout buflfer and prioted. I the
terminel falls Lehind Ly more than 4BE  charackers, the input
puffer overflowa, 1f sn overfleow oecurs, the character is io2i: a
single SUE charvacter iz placed in the ioput bWufler and the ball
tone acuncs,

Thore ors thres wava you can aveld input buffer overflows.
1. Oae the XOMHOERF ar restralnt feature o signel the data
garrtce when Lo komporarlly stop or Lo rezune sendioy
datz. Uesing [he XON/E0FF or restraint feature allows
mazimum  throvghput zod sliciostes the aeed for f£ill
character calculationg and message 2ize limits. These
features are expleined in detail later in this chapter.

2 gend  data ooaly az fast as 1Lk can he printed. whean
reveiving data at ZaGF Dbaud or less whlle 1o the Llow
denzify mode or 3499 ssud ar less whils 1o the Tigh
decsity mode, wour terminal <an keep up with the
character raception. [owever, short lines and multiple
farm feeds are noet processad thls repldly. Chakactars
kacoived at rakes grsater than 2484 baud  caanot bBe
pProcesscd af rapidiy elthevy, 1n avoh inataAbces, You cCamn
nse fill cheaescters to 3low down the =ffective data
transmisasinon rate. ¥You will fipd 917 time formulas in
the follewing =section cntitled "Fill Time Formulas.™

e . e ke ——

Hota: Wwhgn vsing the LALEY-ER 41K ouffer option, taile number is
1 =4 =
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Limit the nomober of characters in khe message oo the
input bntfer =ize o0f wour termioal. [F the buffer i=
empty at the heginaoing ovf thp trarsmisszion. the torminal
can recalve a message of 298 charvacters without a buffer
aoverfiow,

XOR/HOFF and Heastraint

The NON/XOFF and restraint featwerea ave used to proeveni: ipput
butffer owverfliaws. When y¥ou =2elsct tac XIN/EYCFF andfocr the
restralint signal, your terminal aoostantly menitors the ounber of
chakacters stored inm the inprt buffer., The terminol sigooi: the
computer to atop sending dafa (2ends XOFF 2onttol charascter or
sets the BUSY signal to on) when any of the folliowing conditions
QocE .

L Fumber ©f characters in the inpet huffer suceeds 289
charaotors

-] Terminal trangmits XOFF and phen receives B characters.

The tCerminal signals the ocompuier €9 reswne date traosmissico
ieendg XON <ontrol character or zebs the BUSY sigoal to off) when
any of the following conditions ocowvr:

- When the number of characters 1o thes icput buffer is laess
than 39 characters

» Whea the terminal 1: swltched op-line (or powsred wupD
on=-line) .

L0N/HOFF and reatraint =signal are ocperetor-selectaiple festures.
Fefer to the Letterprinter LEY Oporator Guide £or mare details,

Fill Time Formolas

When receiving data at Z4EF band or legs, your terminal ran keep
up with normal <character receoption. dhort liass and multiple form
feedz ceonct ke printed this rapidly. However, vou may usc £ill
characters. Fill characters do nos eaker the ioput buffer; they
ars etripped out aof fthe data stre2am upoa reception.

* wote: Whnen uaing bthe LATSX-BF0R <8 buifer ophion, this number is

3584.
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The Letterprioter 16@'s printhead and forn wmovements (hoerizontal
and wartical) ave directly related to the f£ill time reguirzd to
slow down the eiffective data transmission eate. The [I11 time
requitred to cowpensate for these movemsants can o convertsad to the
tunker of fill characters needed using the following formula.

Fill Time Reguinsd
Huiiizer of Fill Characters =

Chnaracstor BXecutiof TiLmo

MOTE: WUL 12 the only recommendsd [ill characteor even though some
Zthot aharacters may S<elm to achieve the same result in special

CAEES.

Determining Fill Time BReguired
You cap determine the regquired fill time for herizootal movement
{including tabks and positioning sequences) in the Following way.

First, determine the actual nuber of celumne moved. Then, allaow
15 m=s for sach ol the firat 19 <olumms {38 ws in double-width
piteches: 5, 6, 8.6, B.25) and 5.5 me Zfor each sdditional columm
{1l m= in douhle-width pitches).

¥You can determine the reqguired fill time for wertical movenent
tinclnudes line feeds, wvertical tabs, Eorm fesdz, and wvertical
pesitivning seguenceal in the Eollowing way.

First, convert the numker of linea moved to actual distancs mnovad
uging the follewing f£ormula,

Number of Lines Mowved
Inches Mowed =

Vertical pitch

Then allow 38 wms for the first line moved up L% inch, and 208 ms
tor each additional inch.

Characker Transzmiszion Tine

The character transmission time is given in millisesconds and iz
haszd on a given baud rate, [t i=® the kime it takes to transmit a
cnaracter to the terminal. Character transmisgsion times at the
anpnlicable baud rFates aze shawn in Tabhls 1-3.
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Table -3 Character Transmissisn Timaz

Eaud Fate FTranamiggicn Times [(mgec!
11 D@, 4
IR CRC I
HED ls. %
1233 3,3
180G 5.5
2434 4.1
AB40 .3
LY 0L 1.7

HOTE: Character transmission times are provided for caloulaticon

—i

of £i11l times only.

}-
]
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Fill Time Formula Examples

1.

Horizontal movement

Assymed values: Haud Rate = 12WEF, Hovimontal Pitoch = any
single width piteh (19, 12, 13.2, 15,0}, Also aesum= that
norisental tab stops are set at colutns 9%, 17, acd 285 and
printing haginse at columnm 2. If the next two characters
teceived =sre TAR TAB, o2alculate Lhe number of [ill
cnaracters required in the [ollowing wayv.

First, calculate the numher of columns moved wsing the
fallowinoy formula,

Final -olumn - Current Oclumn = Humbsr of Columne Mavead
45 - 4 = 1&

Then 2llaw 15 ms por colunn for the first 1@ columns and
5.5 ms p2r aolutin for the remainioy oolumhs.

15 m=s ¥ 16 150 ms
5.3ms X & i3 ma
15@ + 33 me = 183 ms

The fill time reguired is 183 ns.

Nexb, divide the £il1l tims reguired by the character
transmission time found in Tahkle 1-3.

Humbcr of Fill Characters Reguired =

The number of £111 characterg reguired iz 22.484. Round
tais nmuymber to the next whole nmmber, which 1is 23.
rwaenty-throe (332) Fill charactere {NUL} should follow the
twoe tals.

vertical Movemect

Assumed values: Baud Wate = 12849 band, vertical FPitch = 6
lines per inch and paper i @2t to line 10, Alsc @aaume
that the next charactera received are nine line Feeda.

rirst, ealculate the actual discance moved uwEing the
following

Lines mowed
Hunber of Inoches Mowved =

wertical Fitch

q
1: /2 igches =

]
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Thet allow 38 ms for the first 16 ioch maved and ZE0 ms
for the remmining nunbar of lnchesz moved.

20F ma X 1 2, inches = 266 ms
26 ma + 38 mg = IF4 ms
Thz fiil time veguired is 384 ma,

Hext, divide the fill time regoired hy the character
Crangmwissicn time fouvnd ig Table 1.3,

Wumber of [ill charactere ceguired =

7.3 ms

The number of fill characters reguivred is 32.04. Round
thizs rpumber +to the next whole nueber, which 13 33,
Thirty=-three {33} £ill charactera (WNOL) zhould follow the
nine line feeds,
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CHAFTEER 2
CHARACTER FROCRBELING

CENERRL

The responze of vowr Letterprinter 1602 Terminal +o charscter
receptlien 1s described in thils chapter. The Letecrprinter 14E
procvesdes characters io aconrdanee with the following standards
from the Amevican HNaktiamal Standards Institute  (AMS1Y:
KI.BA--19706, ¥3.4--1977, and ¥3I.41-—-1974. The AHNSI svster definew
a8 standsrd character charkt shown in Figors 2-1. TFlgure 2=1 3hows
cadh chafocter with its olosrys ovtal, dzciwal =zod hexedecimal
values,

NI : The cnavacter chart correapanda to Lthe ITnfernaticnal

[P T PR

Stapdards Crganizaticoo ISC) bxandard 545 "and t“he Congultative

i —————— e m T e X S —

Eumxittee for International Talephony B TelegraLhE (CCITY}
ALEHLEET &.

The torminel processcs a received chavacier based on Lhe Lype of
chatacter ag defiped py AHSI. The positica of the charocter [o the
charagter ghari determinee the twpe of characier =23 =ither a
prirntable shavactsr oxr cantrol chacacter,

In addition to the printakle charactars and centrol charachera,
this section defices escape ohbd control seguences. These ssguences
are used to provide additiconal contrels,

Previous DEZ terminals functiconed with 7 data bits onliv. The Bt5
Lit when pressnt elither was ignorted or getbt to an ircelevant value.
¥Your Lettorprinter 18 Terminal, bowewver, <an funclbion in g full
S-bit mode with a repevbory of 258 character codes, E can zlso
functicn ino the 7-bit mode [12% codes) 1 necessacy.




CHAERCTER HANLLING

E character zent from the compuber to the terminal, first gowos
throvgn the application pregram. then through the terminal bhandler
of the computet, then throuogh the chaiacter processor of the
terminal, then £lpnally oreates a terminal action.

To know exacktly what zsetien is caouwsed by a charvactsy sent fram
your application program, you hawe to make sure that all of the
follewing parts of the sygtem are set properly:

hpplication srogram

Transiwitting part of the terminal handlex
keceiving part ¢f the tzemioal

General terminal esttings

To apt the tarminal, ¥efoar ko Ehig kook and the Latterpripndsy 196
Operator Cuide: o Het  the terminal bhapdler, refar to  your
sparating system guide; te set the apolication program, refer to
your application guide,

For swxamgple:

A Form feed control character [(octal #14) scnt Erom  the
application program may oot be executed by the terminal becagse
the terminal is oot szt for form handliog, or eecause the tzrminal
handler is set to change form feeds into acelciple llne feeds. Ao
egscape control character (octal E33) may =e chenged inkto a dollar
aign by the hkerminal handler ov the application program.

Hortizontal fab coontrol character {octal 911 mey be changed into
aparea by the application program or the terminal handler, or may
not he exacuted because oo tab is ast in the teemiool.

Lowercaie chartecbars may be changed into uppercase characters.

CORING ENVIFONMENTS

Previous DEC terminals funetionsd with 7 deta anits only. The Bth
bit when pressot sither was ignored or set £9 an irrslevant value,
¥Yopur Latterprinter 188 terminal cao E£unction in thia 7-bit mode
with a repertpory of L12B codes {Figure 2-21. The terminal can alsc
function in a [ull #-bi: mode with & cepertory of 296 character
oodes {Filgure 2=1).

Charagher cades in the occtzl range cf BEDY ko §27 are collectively
known aE the centrol s=t ©F. Character ¢odea in the ovtal range of
2B to 237 are oolloctively kpewn as thne conkroel ser Cl. Character
codes in the wctal range of BF41 to 176 arze collecilvely known as
the graphis set GL., Charackber codes in the acbs! vange of 241 two
275 are collectively koown as the araphic setb GR,

Accoedingly, i addition ko khe 7-bit SOL gvaphic codes and CH
esontrel <odea, your Lettsvprinter 198 terminsl can csceive and
process S-hit OF graphic codes and 1 coontrol codes. The graphic
codes reprzsent printable ghavacters, The woniroe’ charactecs are
not printable; chey atart, modify, or stopg terminal operation.
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Figure -1 Standard Character Chart (3 Bit)
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Wote that all ¢f the Lunccicns arce avallable iao sither made, hut
in the 7-bit environment, codlng Lls less efficient in that more
codes are reguelired to achieve the same reszulis,

There are theee featurss that select the eoding eavirovnmeot. Thass
features govern the processing of vecoived data and the epceding
of transmitteod data:

Cata it Sclection (vommudication switch aslechkahle)
Cl1 Transmit Enable (agcans sequance selegtazie mode)
1l Recelive Esable (escape seguence =zelectable moded

Tnese f[features are deacrikbed in detail in the C1 Transmit Eaoable
and Cl Receive Enabie zections.

FEINTABLE CHARACTERS

Characters Iln the GL graphic set (octal ramnge of @41 to i761 and
characters in the OR graphic set lootal range of 241 wo 276
nsually cause the Letterprinter LAA to display (print) a character
on the paper. ¥Your terminal reoweives these printasbhle characters
and stores thoem in a line buffer. Theae characters are prlnted
when cns of the following rconditions ooour:

L] no character received for wore than 149 ms
o pRpCY mMotion
L overprint command (except underline?

If +the active column is net gieater than the right margin, each
received character i3 printed and the active column is
increnented, The aciual character printed depends oo the character
code 7ecelvad, the font selected, and the characker sot selected.

CONTEOQL CHARACTERS

Characters in the 8 coptrol s2t (octal zange of S0F to B37) and
the C1 control set {octal range of 280 to 237) usvally cause the
Letterprinter 1@ to perforim some artion. Jontrol characters are
ot printed. When your Lekterprinter LEE Terminal regelves a
cgntrol character, it responds by performlog the actian assogiated
with the control character. The Letterprioter 166 responds ko the
cenkrol characters listed io Tables 2-1 and 2-2. The mhemonic and
functiaon <of o&ach control character are alseo listed 1o theze
tables. All oth=r cootriol charactera rececived Ly the ftermina?
cangse oo action.

Wottr: EBach cosmtrcl fupcticn mentiened in this manval has a
ihemonic. The mnemenic is an abbroviation of the control functico
O3
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Table Z=1 CB Control Charactere

Octal
Hame Hosmonic Code
Wnll WL AGd
Starct of neading EOH ddL
gtart of raxt ATX Qaa
Enod of text GTX JE3
Hnd of transmissino BT GRE N
¥oguircy ENQ HES
Anknowleadge ACE HES
EELL GEL ART
Backspaco BS ELld
Horizontbal tahk HT B1l
Linefaed LE 12
vertical +ab oy 313
form feed B Wl 4
Catrlayge ceturp (afEy dLls

Fuactian

Used as fill charactiers
(See Chanter 1,
commucications] .

No o action
Mo Acticm
Mo acticn

Used as disconnoct
sharacter if sne>led.

Eoauest answerbaci
TEESOTE.

No action

Founds audible bell
tone .,

Moves the actiwe column
Teft one ococlumn {2icept
in gkaphic mode).

hdwancaes ko next
horizontal tabk ztop
[eacent 1o grapile
madea) .

Ldvances to maxt lloe.
TPeriorms catriage
return Lf mpnabled
jaxvept in graphic
mode) .

Advances ta next
vaerlical Lebh =toz
icxeopt in graphic
mocal .,

Advancesa To next top
marzio [(excapt ion
graphic mode).

Feturna to left maegino.
Pazforms ‘ine food iL
cnabhied {except in
graphic madge)

'
H
o



Taklz I-l OF Jontrool Charackerz {Jonb)
Qeztal

Mams KMrsmonic Tode uncticn

Shift oot L0 S Maps GA to Gi. printar
charactsr =et.

Ehifi in 51 Bi7 Maps Gl to CR priotex
character set.

Neta 1ink escape Lo g2 Ho zcbiap

Devrice contral L (HOH} CC1 A2 Bs motiop

eviaolr conkool 2 Lz ¥ya1 e mctiom

Devioe contrcl 3 (XOFF; oC3E Az3 Mo aetlan

Device conkrol 4 [a Azd Mo action

Hegative acknowledge ML E BE3 Ho acticn

SYBRCTToOoiE 1d.e oW AzZe Mo agziian

End of transmisasion hlool E7TR B2 Mo acticn

Cancel CAK e Immediataly ands any
cantrol or eacape
Soqlanca .

End of m=dium Fm Fil Ho actian

Substitute g0 I Temediately ends any
conieal or ISCcape
Gaguencs. Characters
revejived wlith ercors
arae replaced by H0B 1T
anablad, HUBR 12 printed
2 " " ar aa ™ ",

Esvapes Coi 233 Introduces an eacane
aeguencs.

File Asparaior FE B34 Mo aoticn

CECUR sepacator i Bas o action

wecnrd Sepakators Ha i Mo a-tian

Onilt separator [a}= aiv Wo oaction

e ats DEL 177 Ho operatlon (Yot

stared in ilnput buffer.
Woo b be ag2ed as
riller) .




Table 2=-2 C1 Control Charzoters

—_— —

Functinn

{lctazi
Yame Miemnanie Code
cane as ESC B reserved 2Hd
Hame as ESC A reaerved 2B
Sone #s ESC B reserved 2E2
Somae as ESC C resorved 203
Int=x LHC: ama
Next line NEL @5
Skarkt of =2=2lected area 554 24
Fnd of selected arfea ESA 2a7
Herigontal tabkulatiom 2 g 214
s=t
Horigontal takulakion H1'1 21l
with justification
Vertical tabaolation Sct hiads 21
Partial line down *BL0 2173
partial line up * oLl 234

SEUETIOE .,

Feset parser with no
actian

Feset parsct Wwikh no
actian

Ezset parser with no
actlon

Eezset parszsf wilith no
actlon

Ipocrement actiwme like
and advidce paper --
line feaed new lLine ooda
haz no offect an this
Taatuze.

Set aotive columo to
laft marcin and
incyemant active line

Deset porser wWith no
osotion

Ruset porser With no
moetlon

Jet heorizental tab stop
at ackive calumn,

Aezer pavaer with oo
actiomn

Szt wertical Lab siap
at active line

Imdax oaper up 212 om
[LA12 iaehy == lipe
feed new lins moca has
no eft=rt on this
SEQUeNE .

Inday woapatr down 212
om (1513 dinck) == lins
Fead new line moca has
no effsct on this




—

Table 2-37 1 Contrel Characters ICont)

k2

i ——— . ——

Maemonie

Reverse index

Single shift 2

Singie shilt 3

Dewleoe cootrol string

Private nze 1

Privatoe gso 2

Set transmit state

Cancel chzracter

Mezssagl walting

start of probtected ares

Epnd of frotected area

spmc as LBEZ T

Same aa E5C £

Conptral Esgquaence
introduzoer

RI

ES2

E=3

(I

FOl

F0Z

R

EFRL

roserved

raspl dad

ragoyvad

-3

Octal
Cnde

215

216
217

224

221
222
223
224
225

225

23F

231

Funetiaon

Desrsment active line
and uove paper 4doun ane
line —— line [eoced now
ling fe=d had nco

effesct on this
Sequence.

hoeivates G2 Ccharackst
spt for 1 character

hotivates G character
st for 1 character

Devios control striog
iotredocer [kefer te

DCE processing]

Reset parkser with oo
action

Beset porser with oo
action

Aeaset parasr with no
action

Fesck parser with ao
acticn

Eeset parscr with no
acticon

FEezel parssr with na
action

Eezet parasti with no
acticn

Feset parser with no
action

keaet parser with no
artion

Feset parsor with no
actiono

Tsod t0 gain extended
Fuanctionality through

contral segquenacing.

e




Table 2-2 (1 Control Chsracters [(Cont)

RE L vhemonio

Sbring berminator ST

Cperating system 03a
Ccommand
FPrivacy message Ty
Application progzam LEC
Comunand

Ootal

Code Funciion

%4 Erda any peoding aHSI
string, reverts to taxt
processing mode,

2153 Start 057 strinog.,
[Ges atriag Draces=ing]

23¢ Sftart privacy message.
rEes 2brving procsssing)

237 Sturt appiicatiaon

progron comnand. [(See
gtring procaessiogl

= WATE: PLDO EHQNEEH”EE“EEE modi fy actiwve line ox thEHEEEitiDn

covnter. To Meintdil propor vercical form handiing, sond as many

EL?E as PLOs.



ESCAPE AND COHTHOL SEQUENCES

Bscapre  and control meguenoes are w8aed  to provide  additianal
cuontrels ook provided by the conkrol charactezs in the charscter
set. These seguences ars mylbtiple charactesr coctrol funckions that
arc not Lrinted but are used to conktrol the prioticg and
processing of characlers. Cecave and controel szeguences are defined
ln AHNEI sStundards X3.,41 1%74 end X3.84 127%, Befter to hppendix A
for more detailed information oo eecape and contrel Sequance
proceEsing. DCDaefloitivns of the Letterorinter 180 escape and
conkbrol saquenaos fonctions sre provided in Chapteor 3.

NOTE: I an escaps of contfoel geguence iz zhorted in the middle
of the seqguence, it iz not clear what acticnh the following
character will hawe. it 18 recommended therelicre that any abort ke
followed by a cencal contyol chavacter or the no_acktion e=scaps
sequence. RYC N Toctal 933 T277. - o

For erample,. s5o0he operating systens echa O (coptrol) © as + C.
The sequenhcas ESC CTL C  then Lecomes ESC T L, which puts the
terminal in the ANEI atrinog processing mede, 1F this condition
oocursd and if the host does not send the cancel cootvol characker,
the Letterprinter 186 will &Eiacard 211 printable characters {(soo
ANEI sLkring processingl. To kecover from thias made, =should ghe
nost not send Lhe canocl confrol character, you must snter and
egxitt EELF TEST.

SPECIAL CHARRDTVERE
The fellowing characters are spacial characters:

GF charackor {ooctal 4493
CEL —harwoeter [occtal 177)
charactaer eEspressnted by ockal 240
charscter reprezented by ovotal 277

while in the +text mod=s, the space character Wwill incerament the
active oolann (sSubject bto margins) bot will not rogset the siogle
snift flaga. while in the oscaps mode, 5P wlll be processed as an
intermediate character,

The DEL caaractar is stvipped from the rocelved data strieam. It is
not recompended 22 a fill characker,

While in text mode, the rcharacter rvepresentced by octal 249 is
Processed as an unspecified printable character (printed using the
erroc character}, It will res=t the aingle shift [lag in the Same
way &% the GR codes. While in escape mode, it will be sqguivalent
o &1 space Jootal 444),

The characker represeoted oy octal 377 ia stripped from  the
reooived data stream. IR 15 nolt recomoended as 2 F111 charvraster.




CHARLCTER SETS

Ninety four ooder are rescerved for GL in the 7-bit enviroomsnt;
one hundred elaghty elght codea regerred fovr CGL and GR i the B-Tait
environment, "They are not sufficient to access z2ll of the
characters that may bSe reguired for a particular appliecation.

Sc, rcharacters are gqrouped in zseks af
called into GL ar GR. To [urther lopcowe
S¢ts Ccan be preselected, They are then
'igure 2-3 and 2-4 zhow how any aet from

be designated as GHF-C3 and hoew GE-G3 can
ar GR.

B4, and any set can b
provessing spesd, up to 4
known G8, Gl, G2 or G3.
an infinits repertory can
he ipvwoked into either AL

Bolcer to the character get section in Chapter 3 for more detzil,
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CHZPTER 3
ERCAFE AND CONTED. SEQUEACE DLT’HLTIGHE

GENEERL

Thia chaptar deacibss in detail =&11 of the Letteroripoter 1A@
gzcape and conteol sequences. Infoermation conoerning geaoeric
@acape Fequence processing la described din appendixn A. A general
description of oootrol characters ia provided in Chapter % and
should be read hefare zzEing this sectian,

WOTE: The escape and control seoguences are defiped by their eight

bit ortml sncoclag. They are 1:lustrated using rl /T mnemonics ang
BECII characters. The illustrativoo will waty w1th the character
aet selected; H&0 OIly thL_EELa] ENcCoding af 4 [Bferance,. although

the =seguences are defiped with ac_gight it cncoding, the seven
Wit eguivalent oncoding will have the zame clfect.

DETAILEL SEQUENCE DECPIHITIONS

Tae following secticon descrioes In detanll the sacape and cantrol
soquencss to which your terminal responds. These ssguences are
deserized in the following order:

T/8 Bit Sovirooment Selection
Inteoduction
Cl Transmit Enabie/Disable
w1l Roocive ShnablesDisable
Lite Pesd Hew Line Mode
bhutg Wraparoond Maode
fctive Column ood Active Linoe
Norizontal Forms Handlion
Print Area
Horizontal Marginsg
Horizontel Pitch Select Mode
Horizantal pPitch {Charact=sra per Incal
Horizontal Tabs
Vertical Fozmnms Handling
Yertical Piteh (Lincs por Inch)
Foron Length
Vertical Margins
Yertical Tahbs




Charvacter Stvle
ozalicy Selest Mods
Salect dGraphic Rendition
ChnlactEf Sek De5igrarinn

Repurta
Eeguest Jont Jontiguration
Feparl Fonk Conliguration
Regueat *raduct [dentificatioon
Feport Produci Identification

778 GIT FNYIROWMENT SELECTION

This section describes how to select your coding sovirvoment and
how to translate the dzta for cach environment.

Envivronment Solection
There are three wariatles governing the processiog of recelved
data and Lne encoding <l transwitted dota:

= Data Bit Selection ‘lcommunlcativn switch selectable --
to  ghange  the dots bit fgature, cefar to  the
Letterorinter 1049 operator Quide)
" 21 Transmic Crabkle (esvapce scguenee sslectable made)
21l RBecelive Enscle [eacaps sequence selectable mode)

The factors goverolnyg character proceasing ace described below,

Transmitlbing Characters
I. Mhepever the £ &ata bits iz zelecles, {commubication
gwlitoh sct to B=hit dotal, and 1t3 use iz allowed (CL
Tracsmit Foazle mode iz selected), datz will be
transmitted wvaing E-bit coding,

2. Whenever the 2 dakta Lhits 1z =zelecksd, [commucicaticn
ewitch smet to E-bit dzata), and 1tz uge 1z restricted (CL1
Transnit Dizable mode is seleocied), GBR data will be
trenamitted uveing 8-oit coding, Cl control data will ke
transmltted vsing T bit egulvalent coaipng.

3. whenewer 7 datae kits i salected (communication switaoh
se¢t ke T-bit datz), any oode transmiktked will e
canslated into o 7-bit code eguivalent.

HOTE: An exception to these roles does NOT permit an

anewerhack Message to be trasslated. IF an answerback
nﬂs:age ccnta1ﬁ1ng A-kit ﬂata 15 ton be sent without US ity

e Ehn Blt, thke HSE_ wiil e truncated and the coding

will oot be :DnvFrfPﬂ
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Eeceiving Chavactors

L. Wnepesver 7 dati bite i selected (commonication switch
s=t to T-hit data), aoy ¢ods rzmosivad is considered az an
I-bkit code with tie MSE ast to "E".

2. Whenaver the & data bits is salected, (communioastion
awitoh set to B-kit deta), and its wze iz allowed (C1
Feaclive Enable mode is selected), any code receivad ie
congidersd an E~bit node.

K whenover the 8 data bita i2 sclected, (communication
switch met te B-bit data), and its vee is restricted (Tl
Foceive Digable mode s aeleclted), CR datz is not
chang=d, 1 contraol Z2ata ig trudcated (MEBR =ebt Lo @MY .

Enviranment Conversian
The methed [or convartlng between 7T-bit and A=nlt envircrments iz
desceibed in ANSI ¥3.41 and I850 Z47z.

J-bit to 8-hit Conversion
Cenverting from 7 to B hit eceding 18 not reguired. It only
liproves the data Lransgmizsion rate.

Converting te 1 Conkrol Codes

The Cl contro: functicns, coded aa two=character seaconces of the
form E5C Fe [where Fe ie from the character charts, columns 4 and
= isee Flgure J-11], wcan be cooverbted Lo one-byte CLl control
Sharasters by:

! remavwing the OFD character,
¥ o settlng the eighth bit, and
! wleasring the seventh bit of the flidal character.

ik

i
(
{

Jonoverting to GHE Graphic Codea

Rather than nsing S0I1FT functione ko hriog o G set (20, Gl, G2,
3y ipte GL, the =et can be locksd inko GOF, then acceszsed by
getting Lhe eigkhn bhit to "1%,

A-lit £ 7=hit Conver=ian
When oparalting in a J-&itb environmeont, it is reguired to translate
E-bit codez inta Lheir 7-bit eguivalent.

converkbing Ol Copteoi <odes

Cl funaticns <odad az siogle characters from AMHAL chart caolumos 2
and % can be coopverted to EED Fe (where Pe represente a final
character from the character chart colomns 4 and 5] by inaerting
an ESC character followed v a4 final character obtaioed by sektiog
the 2th wit of the L <ods Lo "4" and tae Yth bit toe 1M,

Converting GRE Geaphic Codes

Uzing kae designation seguences, Jdeslgnate the desired set as G2,
Then, for any GR oode, first send a 252 functicn, than the code
with the eigth kit sob to "EO.

-4



BEguivalent €1 Contrel codes and Eacaips Scquences

411 B-bhit single character conbrol aodes perform the same action
as two=charavter sscape seguences, Your Lettwrcpriontsr 180 terminal
aupponrels the follewing combinatlens:

H-Bit Charasker 7-Bif S=gusngos Funoctico

INHE = LESC D Index

MNEL = L&RC B Vertical line

HTS = ESC H Horizontal bahulation set
TS = EIC Vartical tahulation sebk

BLD = TLLHC B Partial line doun

BPLU = EEC L Fartial line up

EI = IDSC M Heverse indeox

552 = R4 N Single shift 2

553 = EBEESC 4 S2ingle anift 3

(s = ESC P Device cantrol siving

231 = EsC [ Centeol eeguence introducer
ST = ESC M Etriong terminator

OEC = E&SCQ | Chrorating system command

M = BEBsC T Private muessazge

ETC = EEBC dpplication Rrogram comomond

The following seguence:z are ussd to enable or disasle 1 Troosmit
Hama Mnemonlc Fequencs Functlon

C1 Transmit B8 &P 4 Enablea 1 MTramamit
Fa3d  gde  1E7

r Ciaablea 1 Tranamit

Cl Transmit BSC o E
L ldg

433

= O

The following segquencea are used %o enabkle or disable CL Beceive

Hame Mnemonic Sequenos Function

C1 Becediva EsZ ESF 7 Emablaz 21 Feoooiyge
7331 @4@d EFeT

C]l Receiva E5C 5P L Niaahlez ¢1 Recaeive
433 KA HER

Line Feed Hew Linge Mode == defines your texminsl's reaponse o the
llne Eeed ecovotrol character, When this mods is off and  wyour
Lerminal recelives a2 lioe feed control charactzsr, it incromenks the
ackive lina and advances the paper ooe Tipe. Whea this mode is on,
o received lineg Feed <onlrol character ceauoses yoor terminal Lo
rebtorn the active oalumn te the left warglo in addition ko ita
uzyat functions.

Work: This festvre doss oot aftect any of the other functiona
modifying active line. T




Oze the following aeguances to spable or disable line feed new
line mode.

Hazme Mnemonic Seguence FuTo T ion
Linae fesd LM C581 2 %) Fa =t line fead naw
oew life 233 FHEeZ  HeE 1l5pP line mode on.
mods .,
CHEI 2 L l et line feed new
£33 962 ded 154 line mode off.
Autdo Wrapgaround Mode —— getormines where the next charaecter is

printed when received while the actiwe positicn is greatar than
the right margin, when kthis mode is off, any characters rececived
whiie the active position i3 at the right margin are oot printed.
Wnen this mode is on, any characters received while the actiwe
position is grester than the right margin are printed startiog at
the left margin oo the nert line. O3e the [ollowlou seguences to
enable or disable auto wrapaicund made,

Name Mnemonic Seguencea Function
At wrap DECAWH ET ? ¥ b Set aute wraparound
around 233 Q@A77 @e? 154 mads on.
mode
L | 5 T 1l St zuto wraparcocund
213 ETT peT 134 mode off,

Aotive Column and Agtive Line -- The active celewnn is the solumn
Whera the next character will ke printed. The active line is the
line where the next character ig printed. Column and line numbers
erdin with ope, not =mero. Printable characters usopally incromenkt
tue actiwve column, Line Ffeeds, wvertical tabs, aod foea fzeds
increment the active linwe.

The active oolumn and active line collecklvaely are koown as the
active position, The sctive positicn 13 only locsely linXed to the
physical ponaition of the carriage and paper fechaniso.

Helil characters do not beve an aotiwe position stkribute in that
they e not wade to sound a bell teone ot any partlcoular positian.

|
¥
ch



In addition to the control characters {backspace, horizootsl tab,
carrlaye return, line feed, wertical tab, asnd form feesd) the
following cantrol funciions modify active column and active line.

HAamE Hinemoni Bequence Faorticn
Indax IHG ine Incrzament a2ctive line
204 and advance paper.

Line feed new line
maode has o affeck on
this feature.

KOTE: The *#** character 15 uged to lodicats wariakble numeric

———————— S — r T L
parameters within the octal representation of the conkrel or

= e

ESCApE Segquence.

Varilcal TR 51 Fh | et active line *o Pi
position 233 w4+ a4 if Pn ig lees thao or
ahsolute egual to active lioe.

If Fn i3 groater than
bobtom margin, acktive
line is set to top margin
On hext pagde.

H=xf lino HEL W EL Gt active column o l=ft
Ad5 margin and increment
active line.
Horlzonots: HEn 28I Pn S=t poktive column to
pesiktion 233 #*+ 143 colurn Po- If Pn is
abaclniec greater thano tight

margin. with wrap
enabled, active colomn
13 set tu left margin on
next line, With wrap
@iaahleﬁ, active ocolumn
i3 st to righ*t margin.
If P is lesz than or
equal to Lleft margino,
gotive column ls set ko
left margin,

HDE?EQHtﬂl HEE nat Ph A Advance current active
pesition 233 waw o 14] column by Pn colunns. If
relative active column oiceeds

right margyin, with wrap
chabled, active column is
set to left margio on
next lins regurdless of
actual walue of Pm, With
wrap diaabled, acrive
colump Ls set to right
magit. If Po = @, then no
moticn ocours.




CUrsar up o CEI  Pn A Pecrement current active
233 **r 141 linz by Pn lines by Fno
linezs without going past
top margin. I Pn iz
greater than or equal to
cuatrent active line,
sequance is lgnored.

Wartical VER 2RI Pn e Advance active line by
position 233 *wwr 145 Po linms. If Pn = W,
relacive 284 lines are aszumed,

I[ parameter CcXoeeds
Zotton margin, aokbive
line iz set Lo Lop
margin oo oext page
regatdless of actual
value of Pn,

HOTE: The PLD saguetve does pot modify the active line., Toc aveid

losing the top of form refersace send an egual number aof FPLO
seguences %0 the terminal.

Fartial ELL FLD Index papetr up 212 om

lipe down 213 (112 ioghl . Idine feed
new line mode has oo
affzct on this sequence,

HOTE: The FPLU sedustce does oot moedify the active line. To avoid

losing the top of farm reference, sehd an cgual nomber of PLD
SEeqUENCES toc the Lerminal. B

Partial PLU ELIT Index pacer down 212 om

line up 214 (LAL2 Inchy. Line feed
new line maode has oo
affect on tols soguoioe.

Feveras B RI Decremant adtive line and

index 415 move paper down ooe line,
Lipe feed pex line imdda
haz=s oo =ffect nn this
segquence,



Horizeoial Porma Handling -— doscribes the inberrzlationships
among  Pprint arca, boerlzwntal marcgios, horizontal pitck, pltch
zelact mode and horizZoatal tshe.,

Print Arza =-=- the ussr-definsd limits {or poclntiog, no printing
will eavey ooour outside of these limitz. The=ze 14imits remain
unsnanged unles:s explicitly omodified, Tne print orea ia modifised
by the fellaowing eciplicilt eommands:

1. Set print area
2. Facoll from uesr permanenl Memdry
3. Bezet to factovry dafazali

The print area is an absovlute refareace 1n inches (3c¢ Figure
I-2). [t jg the =ase refersnce for 8ll Lhorizontal pesiticolong. The
print srea provides the user with absolute Timiks ko oocnter ke
text on the platen.

HOTE : I'f nn use is made of the pricgt sarea, the bhorvigantal
functicna will operate identically to thes herizontal funckions of
NMGival'e aaglisr model terminals.

The Eirxst parametar (PLY in Ehe set print area seguencs defines
the new akaciute laft yefevence in 1712 af an ingh [measurad from
the left =dge of the platen). The second pavamseter (PE) in che ot
print aresa saguence delines the new absolute width o0 the print
area 1n 1512 of an inech.

I Pl 1= greoaker than 187 (13,08 inches), ik is kxruncated ko LGS,
The width of the print arca iz ths smallest oL

specified width (P3) ox
13.¥¢ inches - Lofl+ Bofovenca (Pl

Tha left margin 1a st Lo 1. The night margin is sec to width F
pitch. The horizonta: tabs zllde with the lzft reference. Active
colunn remains unchaoyged. The priot head =lides with the Lleft
refarsnee,. If active column is greater than the new right margin,
the next printable character will activete thne zuto woavaround
aunowraparoundscruncace] [cature.

T"he [olloving zeguence Ls ugod to sct the left refersnce and width
aof the zrint arza.

Hame Hoesoaio Segueacs Funokian

Bet Fage DECHPWA 231 P21 ; B2 H 2 aet lefik referonce
it 233 rF7 @73 xd* QA2 1e3d and widean of the
Aliynment print area
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Horizontal Margipeg -- the user-defined limite £or tha carciage
return and cnd=oci-line foocticns [(gee Figure 3-2) . They axe colunn
ecizcted and are modified by the follewing axplicit commands:

. Seb mardins
. Roczll fron osar psrmanent memory
“ Rzset ta factary default

et b

aed by the Tollowing implicit commands:

1. Bot horizantal piteh (gleared]
z. St horlzootal pitch select mode
3. Select pript guality

4, Szlect graphic rendition

Ga et print abea

IT noth parameters ¢f the DECSLEM seguence are not zero, and the
fitst is the swaller of the twe, Eet the laft margin to the First
poavameter and the right ieargln to the second parameter. If active
column ls iess thao the new left margin, actlve column i= set to
the new lsft margin. I[ active ecolumn is graater Lthan the new
right martgin, the nerxc priptable character will activate the auto
wraparound {asdtowraparvundStruncate) feoazture.

The sequence is ignored if the £irst parameter ie greater than or
ggqual to the =ecard parametsr. Thes sequetce is also ignorsd if onea
af the paramefers seitz Che vight margin past the assigned print
arca.

If you omit the Ffirst parameter 1in & eseguence, the remaining
parameter ast= the right margin to the colunn specified. IE WDl
actempt to st the rclght margin £o the left of the left margin,
the soguencs will be igoored. If you vmit the second paraeter in
2 soguehcs, the £irst poraneter seks the left margin to the column
specified. 1f wou attempt to set the left margin te the right of
the rilght mzewin, the sequence will be ignored. If active oolumn
iz less thatn the new left margio, active column is set to the new
lafi margin. If wachtive coiumn 5 greater tham the new rignt
margin, the peyxt prictable character will ackivate the anto
wrapatound {autowraparound/truncate) [featdrs.

1f you =et both pErameteors o Zera, oF omlt them, the margins are
unchangsd .

The following soguence s used to set the left and riaht margios.

Hama Mnemonlo Sequence Functicn

et lett DECSLEM 251 P1 H Pi 5 Set left and right
and right 233 *** @73 %A 1% margins to the
margins Taluss given

MOTE: _The *** character ia wsed to indicate variakble pumeric
parameters within the octal representation of the control or
SFCADE SenlEnoe .




Horizontad Fltch — dzieemincs: the width of printed charachters az
weli as their spacing. ¥Your ternical bas cight horilzontal pitoh
sclocticns (ses Figare 3-3)., Anv comhinations of pitch mavy he used
on 2 3ingls print linea,

BOTE: The actual hggi;ﬂﬂta1 pitch used by bhe terminel depends an
the density geleck mode, piteh aslect mode, and horizontal pEt:h
fcatures, Hafer to all three featurss when atltempting toc #eieck
norizontal pitch,

Horizontal pitch is xodified by the [oliowing cxplicit oomunasds:

1. Bet fcrizontal picch
a. Fecall fzom wu=er pordstient memory
3. kReselt bo factory defaolt

and by the following implizit couwnands:

1. Set piteh sslect wmode
2. delect print guality
3. Gelect grapiic rend:fion

Lhanqging the herizontal piton wmodifies the actiwve ocolumn. The
modified mew active column iz the firat column bouvndary atb or to
the rigyht of the ghysicel position of the previous active colwnn
in the old pitch. The new active columo is caloulated as Follows:
Hew volwan = L + [@QLlG column = 11 ¥ HNew citzh

-

0ld piktch

the new a
the asw miteon la laches ger character
the old act

the ovild oltehl 1o iachos psr character

whars Mew S0 mn =
New witch
d18 column
21d wicch

The division performed above is an integer divigion. any remainder
or [rzcticonal wart of the guotiszot is digcarded.

Changing horizaontal pitch also cisars horizZontal morgios. The left
marginm is sot to column one and, depsnding on the print orea, the
right margin is set Lo the mavimum column for tha zslected pitch
(sme Table 3-1), Piteon zettings have no effect oo the print area,
The following seguehces ars vaed to sel horizontal pitch.



= F AR TITIZT T 6 1 hEECLS
d CHAaRESZITHBRE PER 1HOH

Z,3 CHOREADLTOHES TRR THGH

.35 FrHARNWLERRE PEE IHOH

1A LEeRAC ITRA OTRE OLYCA

LR LLTAETSE TER TAH

LT CIATRSTI 1T 1M

W) HERIES A e N

Figure 3-23 Horizontal Pltch

3-13

EXxamplea




Table 3=1 Marximom Right Margins {(with print area set tc 13,2 in.)

Horlzontal Ma ximuam
Piich Fight Margin
10 132

12 L3H

1%.2 *an

18,4 217

L G4

il g

f.6 24

g2.4

=45 1R




Mame HMuamenico SegqueEnce Fencticn

sen DECSHORP CS5L o s 2t horlzoobal pitch
hori=zootal 2331 BEE 167 ter delault (1F vl
pitch
CEI L W Sat horizonial pitch
223 BPel 1o7 te 14 Shacsin
05T 2 W et horizantal pitch
213 FB2 16T ta 12 shar/sin
C51 k! nr S22t horigonkal pitah
233 a3 lav toe 13,2 char/lin
BT & B Eok horlgoptal pitch
233 g54  1&7 toe 1%2.5 charsin
QT g W S2t horizontal pltcon
£33 483 1&T ts 5 char/in
C5T & 5 Set hovizonbal pitch
2312 FeE 187 ke & charsin
Cal 7 i Set horizontal oitchk
233 P67 Llie7 Lo &€.4 chac/in
C5I 5§ w But horizontal pitch
21 g¥@ &7 to 8,25 char i

Horizoetel FPitch Select Mode —- selocks foat pitches or all
pitchos. When your terminal is Zot to all pitches the terminal can
print any of the =ighit heorizontal pitch selections available. This
feakure i1z useful when your terminal iz uwsed az a lineprinter.
When font pitches ia selechksd, wour terninal will print at the
tingle width pitch of the curreot font {1§ or 1% characters per
inch} or itz double width (5 or & characters per inch; oaly. This
Featurs i3 wuseful when prioting dJdeaft copies of future letter
quallty documents because the draft gqueality copy will lock like
the letter qguality copy.

Horizontal pitek zelect mode is wodifled by the followving explicit
commands :

1. Bat horizontal pitch zelect mode
Z. Recall from uAer parmmanenl Memosy
3. Feset to factory delfault




There are no implicit commands thal moedify hovizcootal pitch asliect
mode ., Ose the Cfollowing scouencss Lo sselect font pitches or all
pitohes,

Hame Moamonis Szguences Function

Fitoh C5X 7 2 g b et pitch sglect

gelech 233 a77? dAR2 ATl LEE mode to font

node Fitches.,

Fitch oHl 2 2 9 1 et oitoch meleck

2alant 2311 @77 §e? dT71  16L mode to all
Pitches.

Aorizontzl Tabhs -- are oolumn orilented prfedefined opositions on

papaxr [see Figure 3-2}, The Letterprinter 14§F has 217 possible
horizental tab steps, one for each wolouma. Tabk 3tops are
asfociated with colunn numberg relative to the print area, not
fhysical pesitions on the paper. Therefore, if yew change the
heérizontal pitch you alae change the phvsicel position of the tab
stops. Tabs ara moedified by the following explicit commands:

i, Bet horizontal tab

2. Tlear barizontal tahb

3. Eecall frowm wveer permanent Memory
4. Reszet to factory defanlt

and by the fcllewing implicit commands:

1. et herizonkal pitch

2. et horisontal gitceh selaect mode
3. Set print density

4. Seleoect graphic rendition

= Fet priut area

You may st or clear each tab stop iadependently ©r in groups. You
may sebt stops or clear them regsrdless nf margins of horizrontal
pitch, Howewer, =etting & stop already Bet hae no effect; the =ame
18 true for clearing & stop already cleared. The default settings
for horizontal tabe2 Ere one la every eight columns.

-1a

Lad



The following

alops.
Fame

Harizmontal
rabelsatiaon
gakb

Harlzontal

tziulation
=t

Tabylation
cizar

Tabulatian
tlaar

Tabulation
clearc

Claar all
horizontal
tabhs

MOTE:

Th=

S2OUences are vaed to
Hnenanis Soguenss
HT % HTE
212
DECHTS GHOT 1
#3533  #51
TRC 51 g g
233 EL&E 147
TR c2r e x)
233 Q52 147
TED CEL 3 |
A%3 Be3I iaY
DECCAAT E5C 2
F33 PR3
#¥* ~haracter is

Paramefers within t

Eet
hesfzoptal
zabhs

Vertical Forss Handling --

DECEHTS

237

Tunonion

et horvizontal tab
atup at activs

ol ame

et horizontal tsh
gton ak aclbive

ndn NI &

Clear harvizcpntal
tab at sctivre columa

Clear ail
LAl STaps

—lsar aill
talb stopa

Cl=zar all
tal stops

horigontal

horizantal

havlzontal

1ged _to lodisate variable nuneric

Fm :
Fxk T3

g occtal vapresentatiosn of the conkrel ark

u  Set hoerizontal
165 tab atops at the
given valuas

degcribes the lotexrslationships among

yverticel piteh, form length, vertical margina and vertical taos,




*Wertigal Fitch —— VYertiecal pltch determines the specing betueen
lines, not the height of the prliotsd characters (sece Filguers 3=4}.
The Lettezpvinier 18¢ hes s3ix wvertical pitch selecticns. If vou
change the veetical plitch wou change:

2 the active line. Chavgling the vertical piteh causes the
active line to moeve down oo the next vertical wmotien
command o that the distance beotweenh the bop margin and
the active line i1s an integer nultiple of the pitch von

selected,
* the actlon of the form leongth command.
» the action of zet top and bottom makgin coowands.
[ the pozition of the last printed line on the form, The

lagt printed line will zlwaya be sbeve the bottom mardin.
8 the pesitieon of the wertical fabs,

If you change the vertical pitch you do nct affect:

L the top of form reference.
o the form lanogih,
2 the top margin. The first line will alwayz bas printed at

the same position.

] the botton margin, The lzat line will ocever be prinked
Lelow the hotbom Baroin.

# MWote that the wevtical pitch featurs e different fean that of
CICTITEL"s srevicns terwinals,
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The vertical pisch defauvlt selectior is six lin=s per inch. The
tfollowlng Sodquencocs are used o Set verkical pitch.

Harez HMremonic Boguanos Fanciion

HeEL LDECYERP C51 H T et vertlecal pitceh to

gerkical 223 @@ LT? &ix 1linmes par inch

pitch . .
CEY L % Set vertical pitchn tcoc
*3: @EBL 177 gix lines per inch
CEI 2 o Set werticael pitch to
X3 e 172 gight linga per ingh
L 3 Z 2zt vezrtfical pitch to
23y Ee3 173 twalve lines per inch
eI & et wartical pitch ko
223 Bed 1V2 two lines pex inch
037 5 z fat vextical pitch to
233 BeS 173 thres lines per inch
=3I & = et vartical plitch o
223 dge L72 Four lines per inch

*Porm Leogih == Thne Latierprinter 168 can operate in one oL EWO
modes: form macde or o form mede froll paperi. In the noe form
mode, kthere are no vertical marging or form lewgth; rprinking
ooadks  oobhtinuously, the lins zpacine bheing dictatsed by the
curnc=nt pitch,.

Mhen in form mode, bthe tz2iminal will oot print abowve the top
marzin or below the bobtfow wmergin, acd tha lines will ke spaced =0
that the diastance beiwsasn the active Line and the top macgin 1z
always a moultiple of the current pitch. (ses Figurs 3=51.

when a fcrm lendith 2f =zers is definsd fotr the t=rwminzl, the
Letbkerprinter 189 zssumes that rell paper ia being used and entezrs
the no Ezem wede. When a3 non-zero Eorom leusth is defined, the
terminal assumes that forxm paper i1a belng wused, and enterz the
form mode.

tHate thet the Form lengih £zatars ie diffsrent from that of
DIGITAL'z previcusz termiozls.

=20
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Tha form lenoth is measpnred in hor:zentel lines 1724 oE an ioch
wlcde, The form leggth cas be mo looger than 21 inches. To 3¢t form
length, first #ake scgra that the termipal is at the top ¢f ths
Torm.

NOTE: Remsinbe: that the form feed puts the actiwve ling ak the top
m3rgin, not the top of the form, Tn advanca te the top of the form
the top margin must be Cleared.

Measure thae form leangth in inches. HMake sure that you know what
the curxrent wvertical pitch of the terminal is and that the now
form length 1% a multipls of that pitch. If the corrent pitch is
uninown or the form length 1s net a multiple of the wartical
pitch, st 5 new vertical pitrch.

HOFE: Moet Form lenﬁtha are & moltiple of 1712, and all allowed
form lengths are either a molitipie of 1712 or 1/§.

In any caee, Eend the Ffoym Jlength command with the parsmeter egual
toe the form leogth multiplied by the current wertical pitch,

The defzult form lenpth =2e=lection iz 11 inches. The following
seguense sebks Form length.

Hame HMnemonic Sfeguencs Function

ek lipoes DECELEF 25I Pn t Zat form lengthk to n
[0l 233 ek g4 ¥ piteh ic inches.
physical Set top margio to O
page ilnches, active line

te lipe ooe. et bop
af forxm bto current
poaition, and s=b
bottom margin to ferm
lengtk.

LOTE: The *"*¥ character is used to 1ndicate vartable nunecic
parametacs within the ocfal [&Preaentaflﬂn “of the control _or

SSCApe sequence.

Vertical Marglins -- The tep vertleal margic specifies the first
printeble lipe:; the bottom vertical margin specifies the limit for
the last priptable line {see Filgures 3-5 =nd 3-6). Printing is
allowed only oo the lines betwesen the top and botkem marging
fincluding the top maroiny. The hettom margin may not ke included
degending o the verticzl pitch,

Whan you set the top and hottom margins, first he sure that the
diztance heiween ths top of form end the desired margin iz a

muttiple of the wertigal pitech you have gfelected. Okherwics,
change the pitch and then sScend the =et @argin command with a
paramatar sgqual o the desired margin in iaoches multipliad by the
curkent vertical pitelh 1an lines per inch,
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If vweu attsaph e priot above the ton margin or helow ths botton
mergin, the &ctive line will advancs antopatically to the top
margin of the nert pace. For erampla, a line feed (LF} received At
e bobiox marsglis canses the terminal Lo perform & forme fesd.

The sft vartical margine geguence, accompani=d by btwo parafeters,
aete the tup and bottom margins. If heth parameters ars ot z9To
and the first s the smalier of the two, the tép marsgin 15 set teo
the first parametesr and the bokttom is set k6 the secoud, Theno ithe
paper may be repesitionsd to the new top marcin depending on the
erpratnt lioe positicn and temminel activity.

The seqguence is igoorved if the first paremeter 8 greatsy than or
egual to the seccond parsmetsc, The seguencs iz alsoe ignored 1 F one
of the specifizd parametiers would set the beottom margin past khae
afsigned form lesgih,

If you omit the first parameter in the seguence, the remaining
pEranscay Sets the Hotten margin &0 the speclifizd line. IE wou
attempt to set the bettom margin abave the top margin. the
sgquencs I8 ignored.

If vou omit the secoed parametexr i the sequence, the flirst
paranzter asts ths top Dargin o the gspecified line. I[f vou
attempt to a@et the too margin bkslow the bottom margin, the
sequance is ignered. [f you wake the active line leas thar the oew
top margin, the active lipe i3 set tc the new teop mergin and the
paper is rspesitioned,

Lf yoaun omit bokh paraneters or sst them to zerqs, the margine ave
unchanoed. Toe dafault top margin selection iz top of farm. The
defanlt melection Zor tEhe bortom margino is 11 inches.

The foilewing saquearc2s gah the

[

gp &nd bottam margins,

Hame Hnzinonl o Sequenge Fooction

Set Top, CECSTEM -5 Pu ; i r Fet top margin to

botwom 232 4wt @73 A4 g1 lite Ea and bottom
Rargins margin L3 line Eu,

MOUTE: The *%* chavaciter im wsed te indicate variable numeric

parameterr wikhin the coctal repregsentatisn of the cootrol ox




Yertical Tabs -- A vertical kab 12 2 preselected line o wkish Lhe
printhead advances wihen & Verkical tab contrel characier ig
received {zse Filgure 35-6), The temminal has 153 verticsl tab
positions. ¥ou may set and elzar vertical tabs the way vou do
horizental tabs. Wertlcal tab =teps ars agsociated with specific
linae numbers, not physical positisns on the paper. Thersfore;
changing vertical pitgeh changez the printieg pesition of wertical
talka on the paper. The defauil aettinge for vertlical tabs zre cue
in gvery line. The following segeencss et or clear verkical tab
EtﬂFE#

BOTE: d1 inches at 12 lines per inch = 252 lines. Gnly the First
I6% Tires can have vertlcal tab =topa.

Hame HMnensnic Caglands Funstici

Vartical W5 VTE Bat wartlsal tab
tab =seat 212 stop at active line,
Yertical DECYTE Bo* 3 BeEme .

tak sat P33 A63

———— S e

BpEoAbE Sequence,

Hame Mnemonic Seguence Function

et DECYTS CS8I  FH H vaa PRt v Set wertical

vertical 233 =wwv QA73 *%**  16€ tak sStops at

tah stops lines given.

Tabulation TEBEC 051 1 g Clear vertical

clear 233 #51 147 tabh stop at
active line.

Tzbhulation TBC CE1 4 g Clear all

clear 233 esd 147 vartlecal tab
StCERE.

Clear all DECCAVT BEC 4 Same ,

vertical 33 Ea4

tabs




Character Style -— describes the intervelationships among quality
zelect mode, scleckt graphic renditlon, character set designatian
and invecakion., Unhlike previocus DIGITRL termlnals, tne vepartory
of charactesrs for the Letterprinter L1BA is neot limited. Evelry
Letterpinter 190 ecan be configured in infinite numbker of wava to
match ths customer's application. There arke 3 maln variables
governing what character is available for use at any given hbime:

u Whizh character ROM options are imstalled in  the
kerminal.
; Wnat mode of aperation the printer is a=et to  (lins

printer/ Letterprinter}.
What =selection parametoers are apecified {cheractsr =et,
horizontal pltch, typestyle)

Chargcter Set Selectisn Rules

Line printer mode (dralft mode selected, all pitch mode snabled! --
Whath kEhne Letterprinter LEE@ ig wused aa a lineprintsr, a characterx
iz avaiiakle for use provided the gelected characker sok exista in
the selected typestyle in any of the possible (5} character ROMs
gt printing time.

NoTR: This dlffers from wversiopn 1 of the Letterprinter 1ER
ricrovode. Versien 1 microcede only searches a amaximum of twe
character ROMs. Thiz allows vou tc have only cne copy <of the
2pecial character set like APL, Sympols, VTLAA Line Drawing which
da not nNave a typestvle, and sti1l1l be able to access them without
changlng the selected DPS,

For every character received. the Letterprinter L83 will take the
rypeetyla of the currently selected DP5 and search the character
rMs for the propor character sest. The Letterprioter 18F will
print the character inm the s=lected character set IL the selected
character sot oxiacs in one of the character EROMs., and  the
typestyle is compatiile, i.c.:
e identical,
¢ the selecked DP5S has nn typestyle,
o nr the character zet haa oo typestyle

If no auch character set exlsts, the default character seb for the
currently selected CDFS i used.

Letterprinter mode {(draft mode and font pitch mode aslected, or
letter mode selected) -- When the Lekterprinter 18 15 uged a3 a
latterprinter, & oharacter is awvailable [or usse provided the
suieated character eet sxists in the selected typestyle and gitceh
iz any of the wessinile (5] character ROMs abt printing tima.
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Fox esvery character recelved,. the Letterprinter 18 will take the
typest¥le of ths curkently selectesd DPS and search the characher
toMs  for the proeper character eet. The Letterorinter 18§ wil?
print the character in the selected chevactar sot 1f the selected
cheracter =et exists In ons 0L the charzcter ROMz at the proper
piteh, and the bypestyls ia compatible, i.e.1

" identlcal,
- the sslected DPE has no typeatyle,
* vr the character set has no typestyle

If no such character set exists, the default charactasr sat for the
currently selsated DPF is used.

guality Select Mrde -- determines if received characters are
printed in letter mode [(mediun or high density, depending on
charrcber ROM] or draft mode {see FPigure 3-7 for eXampias).

"ne slkandard Lot pattern Sests (DPSs)] are designed %o print in
drafr made (¥ ¥ 5 caaracter] or letter mode/high denaity (33 % 1R
character). Somz of the optional OP%z are designed to print in
dratt mede (7 X P character] or letter mode/medium denaity (33 % 9
chatacter). Belecting lebter mode selects eikher 33 X 18 or 33 % %
charvacharz, depending on the DPS selected.

WOTE: FEoth mefium and high density DPSe can be resident in yoor
Lerminal.

¥Yoaurr terminal will ooly respond to  theas seguences when the
AUTOASMAEN Key 12 Ln the automatic (up) positicn. When the AUTOSHEH
xe2y 15 in the down pesition and the LTEADRAFT key iz uasd to
sz.a2ct the priot guality, any guality select seguence aent to your
terminal wil: be provessed and stored. The segquences are pariormod
when the AUTO/MAMN key ia set to the avtomatic (up) pesition,

Oze the following seguences to change the quality select feature.

Mams Mpoemonic Baguatme Function

ouality C51 2 " = get guality select mode
Selactk 233 el B42 172 to default (dAraft moded.
Duality caI 1 " T Ect gquallty select mode
Szlact 213 961 @42 172 to draft nmoede,

puality Al 2 " A Set guality select mode
Selact 231 w62 @42 172 to letrter modes (medium

density ot high density.
depending on 12P5Y .,
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Belect Graphic Renditlien -- Selsecl Graphic Rendition is uvsosd €0
define the attributes with which characters are printed. vonow
Letterprinter termioal recognlizes only bwo atitrihutbes: style or
font, sod azto underline.

Font Selecticn: Your Lettsvprinter 14F can print characters in
different fonts or sivles,., Changing & Eont sinply changes the
shape ol khe charscter oot the oharacter itself. LDISITAL ourrently
Provides users with the following Lonts:

Courier
Gothic
Crator

sadditional fooks wwill be made awailsble in the [uturs. ¥Touor
letbterprinker LEE termiasl <ab wakoe up o five fanka acoessible at
a given rtime, If <he multiple font option L1s iostalled, woor
terminal will only respond to these ssquenees when the option i=s
set wo comprter selace, I you foerce a [ont Leom the muitipls fonot
nption, any foot selsect seguencea asnl Lo vour teralinal will ke
processaec and stored,. Thess =sgguences wWwill be precoted wheo the
option 18 s=b Lo fcompubor felocc. efer to Lettevrprintsr 140
Operator Cuide aod multiole Font asption ipforwatien for moore
delail.

MiTR: T1f the sclected LIPS 1s not ingtalled, ywour ftermingl usez tho
dEfault_iEPE 11 until the =zelected bPiH 1=z inaLalleq:

Aitoe Onderlioe: When nnto Undarline i8 enaaled, all charscters
recaived ate underlined when printed. Yhon Lute Tndereline is
diaabl=d, charactera are printed withoot underlining.

Sequence

Hamz Mnemonic Gotal Cods Futict Lo

Eelect Graphlo EGR C5I 5] m diszals undariine
Renditian 233 4e@F 155

Selact CGraphic R 031 4 m enzhie tndarlines
Renditbion 2331 H&4 155

Select Graphie SGER CEI 1 E i Ose stwla of lst
RBanditicno 213 Eel Eead 135 DEE

Belect Graphic EGR C5I 1 1 i Osz stwvle af Ind
Repnditloon 233 @Bl GBel 155 D5 (1L iastalled)
felect Graphic aGH C3I L 2 ™ Uzes sty.e of 3xd
Rendition 233 dpl Hs2 15: D05 (if Installed)
feleck Graphic AR Lo 1 a ™ lz= skyle of 4Lh
Bepditioo 233 86l Hs3E 165 DPS [Lif inatallsd)
Select Grapghic HiER A i ) m nso s:ylé of Stk
Beoditiaon 233 dal @6t 155 DES [LE installed}




Lesignating Characker Sets is sclecking one of the character
sztz Zrom an infinite repertory to ke aone of four preaslecied
characker sets GE-G3, A= the Letterprinter 18¢ does oot koow which
character sets will be instalied ab the time of prioting, it will
asaept apny valid desionatlon segquence and mencrise [t. Only at the

—

time af pricting will the terminal ensure that  the sek iz
avzilable. IE the set ia not availabie, Lthe terminal uses the
dafault character et for the currvently selected PE.

¥You use the appropriaks Select Character 2zt {508) e=capo

seguences to designate from the available repertery any four sots
as GO, GL, G2, 53 (See Flgure 3=8). Az the repertory iz divided
potwesn prlaary and alternate character sets, bhore are eight sets
of seguences from which o chooso.

I'mzse es3oape soguences take the form of:

EEC I1 . +« &+ IND F

Escana Intermediats Final
Sognence Chararters Character
Introducer (1l or mored (|

11 dafines the karget characker aet as G39-43,
is toe be taken from the primary or
reperkory as follows:.

and whether ktha ast
the alternate sestlon nf the

Eelact from Primary

for LE] Gl =2 =3

11 = i :| * +-
F=iE BE1 A2 454

Geloart from Alternate

for G Gl [ (|
' - - &
ESd 5 R dhb anT

[f I1 is in the range B854 tn FS3, the deaignated =et ie & primary

get. [f Il is in the range E5£ o G057, the designated szat 15 an
alternatlve set.
) I I1 is @38 or @54, tho designated sot goes into CF
o I£ I1 is @51 or AS55, tha dezignated =set goes into Gl
& IL I1 is @3% or B65, the designated ast goes inko G2
2 If Il is 9533 or 357, the designated aet goes into G3.
Thnua
BEEC * A deazignates the primery =zet "A" az the G2 3ot
('A% in this ingtance 1= the Onited kingdom character
zet)



ITELE i) DS =L LR e e

and
' FEC # A designates the alternate s=t “AY a= tne C3 3eb.
i*4," dipn this instance, iz a apacisl set yet to ho
defined.)

The numiaar of  ints2ymediat=a=s that cean be uwsed i3 Timitiasa,
HoweWor, ¥our Letterprinter L1AF Terminal will only sugporct
charcacter sets [(whethar primaty or zlisrcative) having dezignation
gegquences lsaa than five characters long {lneluding the BEC uand
final charzctersy . It will ignore all other seguences.

HOTE: This is an exteansion of the Letbrerprinter 1OF wverslon 1
micracode, wversion 1 microcods onlv 2llowed for throg characlLer
Rot OeSloNatlon sScfuencen and did oot allow selection from ths
altwrnate section of the repertory.

Takle 3=2 lists the standard character sets and thelr valid Cinal
characters, The avallabhlz: ¢haracter zets for the meoat part ars
lanziage sets with some exceptions such as Lhe VTIEE line drawing
gelb. There are stardard CP3s [or Lhe So'lowing character asts:

- 150 UUnitead kiogdon

- UsASCII

- ODIZITAL Finni=sh

-— DIGITAL Worwogiandhanish

- LIGITRL Swedilah

- 120 Gzrmzan

- GIGITAL Frencn Canadion

= ISC Froench

- IS Ttmliao

- I50 Epanish

- DIGITAL VT186@ lione drawing sat
- ODIGITAL Supplenebtal Sct (Multinationall




Table 3-¢ Choracber Set Flgal Characters

“haracter S=t Finoal Charactker

I40 tnited Kingdom n

1@1
O3&A35CIT E
1@z
NIGITAL. Finnish a3
gghn
DIGITAL ForwegiansDanlish &
Fag
DIGITAL Swediz=h T
F&T
IO German il
115
DICITAL French Canadian q
A471
I5C French E
122
CIGITaAL VWPlad ling drawing seg L]
pad
IED Ttolian Y
131
1a0 Spanish kA
1x2
CISITAL Hultinational Z
T4

e e o — e s - - ——

For additicnal chavacter sSets, refsr to  the character ROM  option
documentation. The Leotterprioter 188 aococepts the I[S50 (LAl2E) final
characters for the Finnigh, NorwegiansDanish, and Swedish character
scbs. [Nowever Lhe sequence 2clects the DIGLITAL character sck. This error
handling methed may be different in futurs terminals.

]

- 32



Invoking Character Sets == iz to zotivate ooe of the Fouc
pregslacted csharscter sets (GF-33). Charocter seivs ave invoked iao
ona af three ways:

" locked inte GL using L8 (lockiog ahift) funciicns (remaln
active until the next LS command)

® locked inte CE wusing L5R [locking shilt right) functicna
fremain active until the next LSE command)
* Called in for a single printable character a=ing 58

{2ingle zhift} [unctions {remain active for one priatakls
chataater only)

Once  you have deaigoated a2 character sget as GA-G2, you use a
singla cenirol functien to map (or loveke) the @ sets into GLAGR
wnere btney hocome active rcharacter seta, There ares nins coentrol
functiona uged to invekse designated character ssts [Table 3=17,

Error Handling —- describes how the Letierprinter 14 reacts tc error
conditiona. The way errors are handled may wary in [uture terminoals,
The single shift function showld he [ollowed by a GL priotable
character code. I[£ the terminal recsives a €8 or 0l coptrol vede, it
will sxecute the control code and still apply the =ingls shift function
Lo the next priotable character, 1§ the terminal recelves a GR
printanle character code, it will truoncate the 8th bik, and apply the
aingle shift functicon to the truncated walac. ILf the terminal recsives
the Apace character, it will proocss the spacse and apply the single
shift function te the next printable character, 1Ff the Eterminal
receiveg the rcharacter ocode reprasented by ootal 2449, i+ will display
the error character, and ignore the sisgle ehift faonction.

Locking shilft ringht funetions have no meaning in 7=hblt mode. The
Letterprinter 186 will accept and memorizme chem anyway. They will take
actlon when H<bit mocde i3 enanled,

1
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Tahbhle 3-3 Z2hift Fanctions

Escape Zeguence

Hame Mnemonic and Octal Code Functiono
Lockiog Shift ¥ LSH Same 8 SHIFT IH Invaokes ¥ fiote GL
g1z
Lockiog Shift 1 31 fame as SHIFYT JUT Iovakes Gl into GL
Locking Shift 2 LAz ] S Invekes G2 inta GL
@33 158
Locking shiit 3 nsi ESC o Invokes 533 inko GL
3433 137
Leoeckiog Shift 1 LELR EZC T Invakoes C1 inke GR
Right AZ3 17a
Locking Shifn 2 1LBZ2E HAC 3 Tovokses 32 lotoe CR
Ziaht #433 175
Eocking Shift 3 LS3E guc 4 Iovokss . G3 loko CR
Right g33 L74
single Fhift 2 652 o) Invokes G2 for a single
214 priotable characker
Eingla shilt 3 g3 a3 Invokes 23 for a sinule
z217 printable character

HOTE: There iz oo LOCEING ZHIFPT E RIGHT; there is ro way ko inveke GO
inkn GR.




Reports —— desgribes khe msthed of reguestloy apd reporting fant
canfiguration and beromiosl identificatian lnfoecmation.

rejquest Font Configuration -- caunses the ts=mminal to sond tho foot
configuration report to the <onbuter. Ssnd the following seguance
to your Latterprinter 18F bo reguest the fonk configuration,

Names : Sequarnos Funcbion
Eeqgueskt Font ChT 7 L d o Cawsss Letterpprinter 108
Configuraltion 233 @77 E&1 E6@ 143 Lo gsend font configuisticn
k=port,
Refer ko tont

vonfiguration report fox
more detsil,

Bepart Foot Configuration =-=- your terminal responds to the font
configuration request with the fellewing sequence. Coe aeguance i3
Sent for each inmstallad 0p&E,

Feport Fonl Conciguration Zecuence

C51 rg ¥l : v : T3 H P4 ar o
G e - A T I I T L < B T B < ¥ B ] 4
HOTH: Tetkterprinter 10 wersivo 1 migrocode oniy reports 28 &nd

Pl.

PR represents the or% location oods. Thi= code 13 o he uwosad for
the azlect graphlc repdition seguence. One eode iz available For
each DPE locacion s follows.

nea LOCATICN SJok

1 14

. 1i

3 12

4 iz

5 14

MOTE: D28 s=e-ection oocde 1@ is alweys prescot and sent lasty

—_

thereforae, 1t indigates the end of the reportt.

Pl zrwprasents the ROn identilicaticen code. There are LCour
possible ROM ID catedgorcies as showo below;

1--hé4 [Indicates draft and letter standard DES)
65-=128 [Indicates draft and memo standard DeE)
L12%~=]1822 {Indicataes draft and lelitcr vcustom DPS)
L0Z--3F8 (Indicates draft and memo cuostom DES)

For more detail oconcernig a specific numbicr, fefer to O0M opticn
information.

L
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L skandzrd DPS with an odd ID oumber conkains T3A80IL0 and 120

lnited Kingdom character scts. B standard DPE with an zven IO
number, contains the fellowing character seta:

IE0 United EKingdom

QR FINCE

DIGITAL Finnoish

DIGITAL ¥orwegiansDanish
DIGITAL Swadish

IED GSerman

NICITAL French Canadiano
IED PFrench

Ia0 Itelian

IEC Spanish

DISITAL FHultioationoat

P2 repeosents the tvpestyle attrisute. The typestyle attribute can
ha one of the following aumbers:

B Ho tvpestyle
1 Gothic

5 Courier

3 Orator

Mate bumbkers wWill be added &35 new typestyles arz made available
for the Letterprinter 1A3, Refer to the REOM opticn doocumantation

I[ar more dokail.

Pl represents Lhe pitch attribute. The pitch attribute iz one of
following numbers:

8 = Ll CRISS CPI
d 12 Crrsa CrI

¥4 represchts the worint guality attribute. The nrint gualitcy
pttribute is one of the following nunbers:

@
1

LETTEE {23 X 15 matris)
MEHMO (33 X 9 matrix)
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Fequest Froduwt Identification - The Lettarpriotec 184
automatically transmita an answer to the ARSI standa:zd reguesk for
device attriputes. The [ollowing seguencses caunse *he terminal to
transmit ite praoduct identification segoence.

tlamz Moemonic Seguence runction

Device i 31 fad Fequests tranemizsion of
attributas 233 143 the product identificationo
Cevioo s 5T 4 o Gane ,

atteibutes 233 @p3  Lé

*Identify NECID ESC A Same .

tzminat 4933 L4432

Report Product [Identifigatisn -- The Lsttevprinter 1EE

automatically trangmits one of the [olloewing seguences in response
to the reguest product identillication seguencs,

Hane Seguencs Function
Terminal ID CET % 1 o I Base LALAE (level 1
233 @77 G5l @ed@ 141 microeods - 7-Lbit
oLyl
Terminal [O &3] 7 1 1] H 2 o Enltanoed LALAT
133 RFTT WSl HE0 HTI  Pe2 143 (level 2 alczocode
- 8-bit)

mowk: depending on the epvirament, these reporits will bs sont
nsing either 7 or B dakta kit encoding. Make sure that your system
cen nandle B bii data or diskle B hit tranamit kefore roguestiog

theie revocta.
o LT

-

*This segquencs is provided for compatibilily with previcus

pc nﬂurtq+ 1t ﬁay het be supported io futore prﬂﬂucts and is







CHAETER 4

BNEI ETHING PROCESHING

FENERAL

This chapter describes the Letiterprinter 138 msthod of provessiody
AMET 2ontrol stringz. 'Thiz incindocs angwerback wessage encediag
atd graphics prorssioy.

AMEI CONTROL STRINGS

When the Letterprinter 1E@ veceives any of the escaps soguances
listed din Tazle 4-1, it Teaves the standard text procossing wode,
and starlks procesSsiny characters acearding to diffarent rulez. The
Letterprinter 148 has three sets of rates Lo process ztringa;

Graphiss mods
Pnswerharok entoy wmode
Default string processing

Graphics mede and answsthack snktry modoe aee detined later in this
chagter. When in default svring prooegsing moeds, the terminal
responds a8 ufual to control chacacters received (octal §9d - A37
and 177)] and diacards any printable characters recsived [actal #4%
- 176 and 241 == 3YE). Your <terminsl will rowvert o the text
procezsing mode when one of the following conditions aoour.

. String terminatar (47 0¥ ERE4C %) iz racezived (nommal

ternioaticn?

* Cne of Lhe following characteors iz raceived:

CANCEL [actal d3@;

SUBETITOTE [potal @32)

ESCALPE [actal (833

Any Cl1l coptrol code [ooctal 26@ - 2370

Aty character received with a transmissivo scror

MOTE: The Letterprinicr 1EF@ remains ino BOS mods until dL
recognizes a valid protocal selector (araphics mode or anawernack
entry mode) of the terminzsl receives the Lerminator gegusnre ESLC
h. FOr Morc detoil oo 05 mode, Fefer to the Graphics Mode and
Answorback Messzge entry sections in this manual. T




Table 4-1 AMNS5I Striog Intreduycers/Tezrminator

B-bit T=bit
& pe Character Eeguence
String 5T EEC N,
temminator 214 W33 133
Application A&DC EEZ .
Progtam 237 @33 137
Commatd
gperating )T HEC 1
Svstem 233 d33 135
Tommand
Priwvauvy FM E&C -
Message 2316 333 L3e
Device ooy ESC ¥
Control 221 333 134
2tring




GEAFHICE HOOE

while in the text mode, chacactecs are printed os  they are
recelved. In the gcraphics mode, oharacters reczived d=efine
speoific cvlumos of dots to be printed. The graphics mode permits
uaers to priot dot combinations anvwhbere onm a page. This mode can
be uscd o digw picktures sand plof graphs (Figure 4-19,

Aiter eotering the sraphics mode, the wertical pitch. horizontal
pitch, aod heorizoonktal margins change. These changes are descrihed
in "Graphics Mode Plbch" and "Grapnics Mode Margins" sections.

DICITAL dosa pol pocom@mend using gingle shest ar tracitor [eod
paper when oporating in the grophics mode,

¥our LoLbtcrprinter 186 oow hos varlable horizontal rasolotion from
72 coelumna per inch Lo 33 columng per iaoch and a vertical
reanlutiaon of 72 dots per ingeh (2o Figure 4-2), This feature
wllows greater reaclution, or allows you to vary priot denaity,
but it maioly sliows the Lettercprioter 19F o be compatible with
varicus nost soltware,

Nota are the basic nrictable wnit while in graphicse mode. For the
Letterprinter 104, dots are olreies 13,58 mil in diameter.

Dot Spacing i the diztance betwesn the conbers of two conasoutive
Ant3. The wertical det spacing ia 13.95 mil. The harizantal dot
spacinyg 1% wvariable,

Az the horizontal dot spacing <an ke smaller than the dot
diameter, two copascrvhbive dots may overlap. Thers is nn overlap
botween two copseontive dots in the vertlical direction, but there
will bz a & mil (forty peracnt of Jdot diameter) overlap heotween
twe congecubive lines.

Dot aspeck ratio i3 the ratio betwsec horizontal dob spacing and
vertical dot spacing. It defines how many dots must be sent in
gach direction to get a perfect =guare.

Lue to the wvariable horizontal dob spacing, and the fact that Ltho
Leteerprinker 1849 prints dots io borizontal groups of thirty, the
tumber of dots per line waries, S0 do Lhe wdact meximom lenath of
a graphic iine.

Table &-7 lists the possible values [or hoelzontal det apacing,
horizontal dote per dinch, horizeontal overlap, =zapect ratio, dots
per line, inches por lise, and bow Eo select them,
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Table 4-2 Dot Spacing @8 a Punction of Pitch

Dot Fl
Epacinyg Dots/ Rapact bota/s Inches/ Selaction
iin milzl Ench Cvarlap Eatia Line Line Faramatay
K 336 778 4. 58 4354@ 13,18 2
4.5 229 BEE 1,484 2284 13.89 3
6.6 145 SR 2.29 21ed 13.69 4
7.5 132 CHE 1.83 1768 13.1% F (@, 1L)*
o, B 1i@2 iz 1.54 1443 13.¢9 B
id,5 94 20% 1.3@ 12506 13.@5 7
12.2 83 2% 1.12 1884 13.0% a
13.5 LE l.@2 960 13.a4 9

14

tafault waluea

-
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Craphics String Format
The format fov a4 string aof graphics daty 15 as followe:

DTE Lntroducer D8 or BSC P

Geaphics Protocol selector Pri g

Data Coentrol characpers o column
dcfinitiors

CS termicatorn FsE0 N

D% Introduocer

When your terminal receives the U5 introducer, it enters the DOS
mepde aod waits for the correct protocol selector. The Dos
intraduoer is the ¢l control vode DOS or the escape scquence 280 0
foctal B33 1280,

When the protocol selector is received the terminal bagins to
Process data &5 described in the data section,

Your ferminal will remain in the DCS mode if the correot orotocol
selector 15 not received, or if your termina: reccives a charanter

that is oubt of range before the correct protosol seleckor ia
tecognlzed,

Graphics Protocol Ssleoctor

After receiving the DS inktroducer, the graphics prutecol selactor
will cavse yovr terminal to entae the graphics mede. The protocel
aslecter consista of a4 opwneric paramester and and the Final
character "g" (uctal 161}. The Letterprioter 1@E8 recogniges the
fFollowing valuea for the aumeric parameter in the graphics
protococl swiectar:

2 # selects delault graphick protocal (same as 5 For the
Letterprinter 143) .

. l selecits DEOwriter IV/Letterpriater 1WA werslen 1
protocel [(sams as 3)

f=lectors 2 through % are given in Tabla 4-2,
falectors 1F == #35 are reservod for foture Gavelopment .

oaTh

The data contained within a yraphica string can either be control
chatactees or printable dats, The control chatracters to which your
terminal responds while in the grapnica mode., aod the forbgt of
the priotable characters recgived are described in the following
secticna.,

NOTE: Alfthough GB codes are not allowed withino the graphics data
stream, the Letterprinoter 189 processes GF coocs while in the
graphic mode the same as it does GL codes; Lhat is the SEh Bif is
atripped. This fype o0f =ffor handling may be @iiferent 1o fotore
terminals. -




Sonkrol Charackers
in the graphlecs mode. your terminal will respond Lo the foliowing
cantral chacacters=:

& ENEI Contrcl Characters
The K51 control oharacteras in the 44 +to H3IY octsl
range and in the 2F@ to 237 octel raoge, whish arc
procesasd in graphics mode, are desceibed din Table 4-3.

& Privat=e Conteel Characters
The private coatrol charactera in the B4 =-- BT7E octal
range: whigh are processed in graphics moede, are
descrined in Table 4-4.,

Frintahle Deta

after the oorreck protocel selector iz peceived, your berminal
will consider any character received in the BT -- 176 octal range
as printabhle. With thne Ath kit set, any character in the 277 —
37h rtange will alsa be considered printakle. Theze charactexs
defins a column of 3ix dots to be printed, which allews selactive
firing «f the top six prianthead wires (Figure 4-3). The ssgventh,
gightih and ninth pripthesd wires ars not used in the neaphics
moda

Printabla charactars are procesaed by it masking. The oflizct
{foctal @A?T) is subtracted Erom the binary waloe of bEhe character
received with the result that & printhead wire is fived and a dot
printed when the resultant hit is aet to one.

The loaal siqoificant bit iz associated with the top prianthead
wire [wire onodl. Tha aiwth bit is asaocciated with the sixth
printhead wire, and is the laat wire that can be fired in the
groaphizsz modea.

Fefetr ko Table 4-5 for examples of printakle charactera.

Rzpoat Sequence

s repeat szouehce allowa your Letterprinter 1EE terminal to print
& dob column consecsutively for a specified number eof times. This
repeat sequenge is defined as follows.

Repeat loteaduder ! [oztal #4l)

Humekic patameter Number of times to print the dot coluwn
{chacacters in the octal range of E6Q —- A71;

Dot ooldmn Chazracter i the @77 —= 176 octal ranye

The rapeat sSequence introducer is the private control characteor |
[ockcal 41} .

The pomeric parameter specifiss the pumber ol Limes to priot the
calumn defipition that fallows. The numeric parsmster is a string
af characters in the 460 -- @71 ootsi range. If you do not specify
A mumeric parameter, a waloe of zero is assumed for the numeric
parameter., IE thz valus you specified 15 larger than the qgraphic
printer limit fL£or numaric paraneters (64K}, the 1imit 15 asswned.
L1 dacimal diglts are processed as part of the count.
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Table 4=3 Graphics ANSI Contral Charactears

Gotal

Hans Hoemonio Code Function

Cancel TR F1@ Immediately causes an exit
From the graphicgs wode,

Eubstituts SUE B3z Faplaces any character
received with srrors. When
received in the graphics
mede, 3UA iz provessed as a
one column epace.

Eacapa EsC 433 Cauvaes the terminal to exit
from the graphics mode and
process the seguencoe.,

ALl a1 i see 294 Zange the terminal to exit

Caontral Tahle 2-2) thraugh [ran the graphics mode and

Codes 237 process the 1 codss.

NUTE: MNUL, EQT, ENQ, BEL, CEL, S5I, and §a gre processced as in
text mode (reter to Table 2-1G.

B5, LF, R, FF, HT, and VT are ignored in graphics node.




Tahie 4-4 Graphice Private Contreol Charactsrs

= - [ -

Dotal RECTI

Hame Moemonic Code Charzecter Function

Creaphics OECGRT Ad] [ BEegin repseat

Eepest SHOQUELCE ,
Introducor

Craphics NECGCR ALd 3 Ezturns to graphics
Zarriage left marain.

Be=turn

Greanhics DECGHL g55 - keturps to craphics
Hew Line left margin and

advances to Dert
graphica lipe,




mm
m@m

Figure 4=3 Variabkle Dot Spacing
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Wireg Fired

makle 4-5F FPrintakle Character Bxamples

Binary Value
Character Octzl Value iminus Offset)
T HTT FEdadBEda
@ LEG AFCRAGHL
- 176 FE111111
- 137 EA1AFaaE

|
|.-|-|::-r;'_:-c:-l:!-|:|- LI B Do ¥ Qa0QQ3Q00
1
1
|



'"he det column (a4 character im the @77 -- 176 oetal rangs! i3
printed as waoy times a3 specified oy the numesric parameter count.
All econtrel characters recsived during a repeat seguence are
procesaed a3 usSual. For sxamplc, the centrol rcharacter ! resots
the repesat fequcnee count,

A1l wnspecified charactsrs [ecbtal @72 ~- @76) are ignoered,

DCE Tarminator
Tne DC5 terminator is the 5T cootrol function ;7-bit encoding is

R0 N {octal 533 134) B-bit encoding iz 5T (octal 234)]. IL causes
your terminal to exit the graphics mode and revert ko text mode
character procesging. The CAM f(cancel)], BESC [eacape] or any ©1

control chavactors alse ceuse your bterminal te exit the grachics
mede, In addition, botn the ESC and 1 control charascter cause
Eheir dsSual ackicna,

Atter an exit from the gqraphics mode, your termioal wiil pe set as
follows:

] Text made fealkures (margins, pitsn]l will e restored.

@ Tartical positicen will be modified according o the
aonltol characters received while in zraphics mode.

L Horicontal position will be the zame as sefore entoking
tha graphics mode.

W The first text mode wvertical motion command will cause
your fterminal to advance tn khe pext terr mods line
befere execulbing the conmaond.

GRAPHICS MORE PITCH

I the graphica made, the horizontal piteh is set according to Che
pukerlic parameter in the graphics protecol seleotnr. The verticz]l
pitch is Eet to 112 lines per inch.

GELAPHITS MOOE MARGING

Maximom Line Lengtn

The graphi<s mode maximom line length depends on the print ares,
the horizontal pitch and the marginsg selected while irn the text
mode, Ino the graphics mode, the maxzimum line length is niven in
Table 4-2. To wuse the wmaximum 1line length, the following
eohditions most be met before you can anter the graphics mode.

» The print area mu=t be 13.2 inches wide.

L] The actual horizontal pitch must e LW charactera per
inch (depends va pitch setting, plteh mode, and tho
density selectian) .

& Text made left marglin oust e set to oolunn one.
e Text mode right margin must ba set to colomp 132,
] hotive column moust be column one.

4=-13




Left Margin
witer entoring kEne graphios mede, the left margin is repositioned
to the right of the last printed colamn in the tert mode (magimum
of 1 character width). The graphics mode left margin is calonlated
as Lol ows:

Left Margin =  (BReotive Columb — 1) X {(text character width)
Sruphics Chavacter Widln

Character Width are io transitions. Refer +to Tahle 4-6 for
graphics character width and Tabhle $4-7 text charvacter widtn. II
there is a remainder, round to the acxl wholse nunber.

Right Margin
Aftar entering the grapalics mods, the right margin is reposlitioned
to the left of the text mode right margln (maximum o0 1 character

width} . The geaphics wede right margin is calculated as follaws:

Right KMargin = ld Right Maroio X text character width
Graphice Character Width

Oharacter width are 1o tramsitions. Refer to Table 4«8 [or

graghics characker width and Table 4=7 toxtk character width.
iscard any remainder.

I[ you attempt tao print past the right margin, yowr termipal will
respond acosrding to the auto wraparound moede selection.

¥You can use superacriptes ar gubscripts to label graphic data with
text mode commenta, Reveree line feed iz nol recommended because
the grapbics mode wortical piteh may not be the sane asz the Cext
mode vertizal pitch.

RHSWERBALK MEZISAGE ENTRY

answerback is 3 wser deficed messaye of up %o thirty characters
tnat can he u=zed to identify your terminal for the computer. This
message i& transmitted upon reguest (ENQ centrol character: o
automatically upon conoection 1f enabled (refer +to the auta
answerpack feature in the Oporator Guide).

Nnth printable characters and contro)] characters ©an be part of
tne answerback message. To allow downline entry of both printable
and control characteza, the message ig hexadagimally encoded.



Table 4-% Graphiecs Characte:r wWidth, Forizontal Pitch and
Aetizontal HMargin Adjustment

Graphics raphics
Selact]ion Character width Character width Charvacters
Paramater In Transitiens In Inches Pexr Ioch
2 64a LHO] rl
3 &N . LA6 T.33
g 126 ~lHZ 5.3
@1 153 22T g4, 43
i log L2712 3. BB
7 21 32 i.15
E 243 .36 2.75
g

270 L 3F0 2.44

;




Table 4

) Text Charactar

Width, Horizontal

Harizaotal Margio Adjustment

Selection
Parameter

Teaxt
Character Hidteh
In Transltions

[ o JRE I R BT COR PR
=3

ao
55
SE
44
L3z
118
1o
gk

Teaxt
Character Width Characters
In Inchea EFar Inch
e 1 |
L33 12
- ETS 13.2
« T ThR.G
vl E
16 G
+13 E.ﬁ
5,25
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answarback Messags Format
The format for an answerback message i= degcribed az follows:

DE introducer : DZE or m5C I
Answathack protocol selector oy

Cata Encoded Ahswerback Moszage Text
DR terminator ET ar EBC %

o5 Introducer

Wheno the terminal recolees the DOE Introduosr, it entera 308 mode
and walts for the vorrect protocol salsctor. The DOZ introducer ia
te Cl contrel code DC% or itz T 2it enonding equivalent EEC P
(oobal B33 1240,

The answetback protacel zelecler is followed by the texl of the
anawerhack message caoded in hexadecimal format. Your terminal will
remain in the= DS mode if the aoswersack protocol zelestor is not
raceived, or 1f the temminal raeaceivaa a charactser that 12 ot of
range bwefore the answerback protocol selector iz recognized,

Answerback Protocol Selector

after receoiving the DOE introdurer, the answerback pPraokagol
gelector causes your terminal ta enter the aoswerback Message
eotiy mode. The anawerhack protocol gelector far the answerback
m=58a0e entry consiste of a numeric parameter and a Final
character, ''ie answerback protocol selector for the Lebtoceprinter
is 1 [octal 36l) and v (octal 166).

HOTE: When the answerback protocol seicctor is recognlized, the
messade Stored in operatioy memory is erased., Nowever, the message
stored In UsScr permanent memory ramains LIie same wuntil the oext
Store 1a periormed,. - - T

Data
atter the answorback pretocal selector bas been veceived, contral
chatacters (@ -= W37 and 177 octal range) are execgted as vsual.

Hedadecimal digits {charactera in the G606 —- @72, 181 -- l5s, 141
-= 1l4&, octal raoge) 3ve grouped in peirs ktu give the hexadecinal
equivalent of the chatackter to be sntered io the answerback
nessage. ARy character fyom F == 377 [(cctal) can be entered in tha
anaWerback messsds using the hex encoding syastem (zee piample] ,

Wihen the answerback protocel salectur is recognized, the massage
stored in operating momory is eraszed. Then, 2 charaster iz added
Eo the meszage every time a peir of hexadecimal digita nzs been
Iecaived,

WOTE: Thae messagse is not mads 28 charscters long antematically.
1f padding HUL coottal charvracters are neoded, thev must he
incInded in the mesasage.




Example:r _
The following string will downline the message “"LALE@™:

NCS iantroducer
Frotocol selectar DEC
terminabor
Hex encoded message "LALUE™
BC P v % o 4 1 3 1L 3 & 3 @1 EEE"-_l
33 120 A6l la6 @64 103 HE6d §6l1 63 @61 G63 E6D Hel Aol 933 134

1
- Octal Egquivalent

Error Processing

any character received, which is not a controel character ox a
hex digit, is discarded.

[f an odd number of digics is received, the last digit is
processed by itself.

once 3§ znawerback meseszge characters are recceived, additional
charactars are discarded,

HOTE; Ae mentioned ia the 7/8 hit envircoment secktioh, ho
conversich takee place when sending tne anawerback measages. &0y
character Bent on a 1-bift data path is truncated Eo J-bBite by
dropping the MSE. Whih in the 8-bit mode with Cl transmission
disabled, all 0l codes are kruncaked ta 7 bits.
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