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The Letterprinter 100 User Dogumentation Packages cover all
Letterprinter 100 mwodel terminals. The Uzer Imeumentation iz
written for three general auwdisnces:

the hardware installer rceguiring speclfic installation
and checkout information,

the operator requlring general operating infeormation,

the applications programmer regquiring Interface and
contrel functlon descriptionsa.

The documentation far the Letterprinter 100 is divided into
three books=:

L]

Installation Guigde
Operator GCulde
Programmer Reference Cuide

.Y

Thig book deseribes the interface and receive characker pro-

cessing information for the Letterprinter 100 terminals. The

programmer should use this manual as a reference when writing
applicaticen sofiwire.

The FProgrammetr Reference Guide 1s divided inte the FEollowing
chaptera:

Chapter } Communlecation —-—- describes the terminal interface and
commuaication featares.

Chapter 2 Character Processing —— describes the terminal respoense
to printaikle characters control characters, e=cape Eeguances, and
control strings.

WARMINGS, CAUTIONS AND NOTES

in rhis kook, warnings, cautlons, and notes are used for specifle
purpeses. Warnings are used to highlight information used te
prevent parsensl injogy, Cautlons highlight infermation used to
prevent dJdamagqe to the terminal. Neotes are wused te highlight
ganera: informatioen.
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“HAFTER 1
COMMUNICATION

GCEMERAL :

This chapker describes LA198 commanication interfaces and the
torminal cemmunication Leatures. The compunfication features are
used to vonfigure the tarminals to operate with specilic
computers. This chapter alss discusses the methade of concralling
data received by the terminzal to aveid input huffer overflows.

SERLAL CHARACTER FORMAT

The LAlAE communicates using serlal characters {(Pigure 1-13. The
saurial character format for the terminal must makeh the charvacter
foarmat used by the compuotar. Serial characters fAre transmitred
uging a start bit, 7 or 8 data bits, & selectable parity bit and 2
stop Dits,

NOTE:Sn“\nIf vou are using the LAl12¥-BB Farallel Interface option,
tefer Lo the uPtinn installation guide for :haracter farmal

infnrmatiaqt

The data hits represent a 7 bit character, least aignificant blt
leading, If B kit characters are sze&lected, the last data hit i=
forced Bo the space (0} coadieion and the eighth data hit i3
ignored when receiving cdharacters. The parity bit 1s operator
selectable s

BEREAK CICGNAL
A break signai iz a rranamitted space conditlon for @.27%5 zcconds
+ i@ percent. The computer response to the break slgnal depends on

The computer and the software used. If selected, khe LALAP sends a

break zignal when 8 paper fault occurs.

EIA INTERFACE IHFORMATION

Tne terminal operates on fell-duplex, a2synchronous communication
lines. The EIA Interface connector is5 a DBE-25 wmale 25 pln
connector mounted on the back of the terminal (Figure 1-3)., The
LAI@#R BIA interface signals meet the EIA speclification
regquirements RE=23IZ-C apd the Iaternational Telephonhe and
Telegraph Consulting Committee (CCITT! recommendation V.Z4.
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HOTE:wnwnThe 14 mAa current loop interface option z2ilows the
terminal to be connected directly to a cofiputer up te 305 m (1664 -
ft) away without the use 6f a modem.

Table 1-1 summarizes the EIA connector slgnals and the following
paragraphs explain each signal as used in the LAIEF. The
Communicaticen Feature section explains Ehe effecrn that the

compuni<ation features have an the BIA control signals.

FPraotectlve Ground —— Pin ]

This cilrecuit iz connected to the chassls of the torminasl. Tk

is
also connected fo external grounds through the third wire of khe
power oord.

Trznsmitted Data (TED] — pin 2
Directlaon: From terminal

Signais on thls eireait represent serlally enceded charactars that
are generated by the ferminal.

Received Data (RXD)Y --= Pin 3
Directiaon: To terminal

bignale on this clrouit represent serlally encoded characters that
are gepesraced by the user's eguipment.

Reque=t to Send {(RTS] — Ilna &
Direction: From terminal

When the RTS signal is on, the terminal intends te receive data.

Clear to Send (TS} —-- Fin &
Ditrction: To terminal

Thisz circuit menitsrs the CT8 signal generated hy the modem in
response ko RTS. With modem controel Salected, the LALGFA will not

tran=mit any cedes 1E CT5 iz not on. With no nodesm contreel
selected, UT5 12 always assumed to be on.

Data St heady (PSR -— Pin 6
Directiont To terminal

The DER signal is on when the data et is ready. The termiral wiil -
not transmiyn or receive daka untll this signal is on. with no
modem contrel selected, DER i3z always assumed to he on. The ISR
indicator lights when the DR =signal 13 recelved. k

signal Ground —- Pin ¥
This cirauwit establishes a commen ground reference potential for

all interface eolrcoalte, This circuit is permanently connected to
the procective ground ciroult. -
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L Takle }-1 EIa Interface Sigqnals
CCITT/ELA

Pin HName Mnemonic Designation Source

1 Protective Ground PGHD il An

2 Transmitted Data TXED 193/BA LAldB

3 Rovpaeived Datcs BxD lp4d /BE Uspy

4 request to Bend RTE 185 /Ch LA1@3

i Clear to S5end CTS 106/CE Usar

5] Data Set Ready &R lagt s Uasr

T Signal Ground BGHD lyg2san

a Receive Line ELZD l1ag/CF Uries
Sigqnal Detect

O No Connection

14 HNo Connoection

11 Restralnt BUFSY LALAG

1z Speed Indicateor EPDI I Usep

13 Mo Cannastiian

14 No Connecktian

15 o Connecktlan

IG Wo Conmectlon

17 Mo Comntiection

18 Mo Cornnection

149 Secondary Reguest SRTS 12E76CA LAL DA
ta Send

20 Cata Termlioal bTo 1RE.2/00 LALWE
heady

21 e Connectian

22 No Jonpection

23 Spaed Select Lphs L11/7CH LAalag

4 Mo Connection

25 Mo Connecktion

LH|
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Recelve Line Signal Detect [(RLEG) - Pin A
Direckion: Te terminal

When the ERLED sigpal is on, it irdleatez bthat the modem has
tecelved the data carrier signal. The terminal will not recelve
data drntll this signal {8 on. With bo modem conzreol sslected, RLSD
is alwavs assumed to be on.

Festraint (BUSY) — IPin 11
Direction: From terminal

With restraint selectsd, the on condition of BUSY indicates rhat
the compucer should temporarily stop sending data. When BUSY gous
off, the compucer can resume sending Jdata.

Speed Tndicatar {(SEPDI} - Pin 132
Blrecticon: To terminal

With =speed mode selected,; the terminal operates at the cparator
selected baud rate when SPDI 1z off. The terminal operates ac 12ap
baud regardeas of the cperator selected rate when SPRI i3 oM.

Secondary Reguest Lo Send (SRTE) - Pin 19
Girection: From Eerminal

Same a3 rastralnt (pin 11)

LData Terminal Keady (DTR} == Fin 206
Ditecticshn: From termipal

Whetn the DTR signal is on, the terminzl is capable of receiving
data, Whken OT3 {s off, the terminal is processing a disconbect or
the termirat is lacal.

Spead Indicator {(SPD3) - Pin 21
Direction: Fromn terminal

With sSpeed oode selected, and the receive beud rate of the
terminal is 1288 hauwd or higher, the terminal turns SPDS on.
Otherwiae EPDE Iz kKepk off.,

EIA CIRCUIT JUMDPERS
The following bBIA clreults c2n be physilcally disconnected by
removing a jumpar:

Protactive Ground - FIA copnector Pin L

Busy - ETA fomnneckor Pln 11

Speed Indicator - EIA rconneckor Pin 13

Secondary Reguest to Send - BEIA connector PBin 19
Gpeed Belect - BIA connecter Pin 23

When any of the EIA circuit jumpers are temoved, the loonphack

cotibrol line tesk falls, Refer to the juaper removal procedure in
the Installatlon gquide to remove any of the BIZ clreuit jumpers.

&
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CONNECTINHG TO THE COMPUTER
Tha LAl@PM can be connected to a computer directly or throogh a
comman carrier facility {telephene line) as shown in Figure 1-3.

The EI1A interface or opticonal 20mh current loop interface can be
used in both applications.

When connecking the terminzal to the camputer theough the telephone
line, a modem i(data set) is nesded. The modem changes the BEerial
chardoters transnitted hetwesn the terminal and the dompuier into
signals that can be transmitied cwer the telephone lines. Several
types of medems can be used with the LAIGH. However, the mod e
used by the terminal must be compatinle wivth the modem used by the
computer .

Tne Eype of communication used by the terminal most alse be
compatible with the computer and the communlcation system. The
type of communication used by the LAlAF is operator selectable
{SET-UP ig used for the Letterwriter I€@, communication switches
are used faor the Lestterprinter L80).

MODEM CONTROL - _

when an~lino, the LAL1G® is connected to the communleation line and
iz rcapable of receiving snd sending data. The terminal
communicates with EIA rcompatible deviecez on full duplex
azynchronous communleation lines.

The terminal suppocts twa baglc types of full-duplex
communication; wlth or without modem centrol. Both metbodz allow
datz to be transmictted and recelwved at the same time., When
fali-duplexr with ne #sodem control is selected, the data
rransmission and recepiion is always enabled when not in local.

Full=-doplex with modem control reguires that both the terminal and
the modem recogqnize the proper EIA sigpals bhefore transmititing

data. Table 1-2 shows the effect of the modem/no modem feature on
the Eih control signals.

No modem control allews the termlinal to communicate diractly with
a compuber [(null madem conflgurations) or with full-deuplex modems

that do not support DSR (data =et ready} or RLED [receive 1ine
gignal [ndiegatar).

Modem contrel allows the terminal to communicete throwugh medems
such as EBell 1A3, 212, Vadic 3499, or aquivalenk.
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oy Tabla 1-2 Modem Control Affect on EIA Zignals

EIA Modem
Signal No Moden Control
DTR active active
RTS active active
- XD active active
RALC active active
DGR Inactive actlive
* [ inactlve actlve
RLED inaccive acrive
Eey
oEE Zignal off at EIA connechtor
e, hoetlive Slgnal turnz an of off depending on terminal state.
0o on S2ignal on at EIA connecktor
. Inactive Signal lignored at EIA caonpnector but terminal

internaliy forces aignal on,

£
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FULL-DUPFLEX DISCOMNBCT

% Iull-duplex disgonnect is accomplished by turning DTR (data
terminal ready) off for at least two seconds plus the DSRE (data
et regdy) delay time, hot noe greater than 3,8 seconds. The
Foliowing conditions cause a foll-duplew disconnect.

-

BRE turns ol aZeer TTR iz an

- ALED turns aff for more than bwo Zaconds

- Wrorng number Lime oot {PE3R i= on,; then RLSD does bob turh
on within 20 scoonds]

} IE tie @paper fault awitch 1s set to disconnect and &
pAper 200 conhditlon ooccurs

" IL the terminal ia switched te lecal {for Letterprinter
14@, press S5ELF TEET xevy: for Letterwriter 100, press
LIREALOD key antll LINE indigator aoes ofl)

" FAOT caontrn]l character reocelved while codead discecnnect iz

erahtled

INPUT RUFFEN OVERFLOW PREVENTION

Whan ihe LAL@? receives & character [other than Lhe XUL and DEL
characcers), the terminmal =tcceres the character inm itm 4pp
character input Dulfer. Whern Lkhe terminal is ready, charackers
are removed from the inout bebfer and printed, I7{ the terminal
Falls kbehkind by more Lhan A48 characters, bthe Input h©affer
sverflows, If an overflow ooours, the character is jest, a single
iR cookrnl ghavagbter 1s plaved in the input buffer and the hell
mene Soubds. There are these ways te avald iopul haffer wverflows.

1. Vse the XINSXOLFE or rLir aint feature ko signal the daca
sourcs wnen Lo Lemporaclly step or resume Sending data
Yaing the XO¥/KOFF or 1EH raint L[ezbdrs allnws maExi mum
Lhraughipnt and 2l iminakte the need for fill characrer
calculatinns and messaye uizu limit=s, "hese feakures are
explained in detelk later in tnis chapter,

Z. Send dzra only az fasbk az it ean bLe princed. When
receiving data at 1283 baud or less the terminal can keep
up wilch charaocter recsption. Howewver, weory short lines
anc multiple form feeds ace not processed this fast.
flse, characLlers rceceived faster Lhan 1248 baud cannot ke
processed that guoickly., In these coses, £i11 charackers
ars used Lo slilow Gown Lhe oif é“tiu& drta transmisslion
speed. Fill time formwulas are given in the Tfollowlng Fill
Time Formulas sectiecn,.

3, Limit the nuober of charvacters in the mes=:ge to  the
terminal’s Input buffer aize. I the buffer ia empLy =t
the beginning ot the transmissiocn, the terminal  «an
recrive a mezsage af 4F0 characters without & buffer
ouwerflow,

)
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XOM/SEOFF and Restraint
The MXOM/KOFF and restraint features are used ta prevent input
bulffoer overflows. wWhen KON/XKOFF and/for restraint 13 salected, the
verminal copstantly moniters the number of characters stored in
the Ilnput buffer. The terminal signals the computer te stoep
gending data (sznds XOFF control characker or sets the restraint
stgrnal off)} when any of the following condltions eccur:

- Humber af chseracters in the input buffer ouceeds Z06
chapacter

mureinal transmits X0OFPF and thaen recgeives gd characters

The terminal signals the computer to resume data transmission
jsencs XON <ontrol character ot 3ets the cesteziank signal on)
when any af the Laellowing conditlons oacour:

- Whep the nusber of characters in the input boffer is less
than.-6d characters

Termioal is switched en~line (or powered up on-line)

XOM/XOFE and restraint are operater selectable f=atures.

Fill Time Formulas

When recelving data ac 12649 baud er less, the terminal can keep up
with npormal character reception. Very shert lines and maltlple
form feeds cannot be printed this fast., Fill characters may be
used to slow down the effective dsta transmlisgsion speed In these
cases. F111 characters oo not enker the input buffer they are
stripped out of the data stroam upon reception,

The terminal's printhead and form movements [horizental and
vertical)l terminal are directly related to the £111 time required
to &low dewn the effective date kranamission speed. The [111 time
reguired to compensate for theze movements can he conwverted to the
nambar nf £ill characters needed using the following formula.

Mumber of Fill Characters = F111 Time Reqguired
Charachter Executlen Times

HOTE:“n“nNUL is the only recommenged fill eharacter even though

SOILE scme othef characters i _may seem te ac hleve Ehe _Zame result in

Fpecial cases,

Determiniag F111 Time Reguired
Required F£ill time for horizontal Movement (including tabs and
positoning seguences) is determined in the following wavy.

First figure the actual number of columns moved, Then, allow 15 ms
Ear each of the Ffirst 18 columns (38 me in double-wldeh p1tche5'
L, B, .6, 8.25) and 5.5 ms for each additional column (11 ms in
double—wildoh pitches).

11
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Heguired £111 time for wertical movement (includes llnefeeds,
vertloal £aba, form Feeds, and vertical positisning seguences) 1is
determined in the following way.

-

First ceonvert the nomber of llnes moved to actusl distzpoce moved
uzing the following formula.

Inches Maeved = toamber of Lines Mowved P
Yertical Pirch

Thern gallow 3% ms Eur the flrst line moved up ko 148 lmeh, angd 280
ms For sach additional inch.

Character Execution Time

The character execution time is given in milliseconds amd iz based
on & glven baud rake. Tt 1s the time the compucter takes o =slow
dowilt ke effectlwve data tranamission sgSpeed eo the terminal. T
Character execution rTimss st the applicable bhaud rates are shawn

in Table i-3.

Fitl Time Formula Bxamples
i. ARorizontal Movement

Assumed values: Bald Rate = 12F@, Horizontal Pitch = any
single width plech (L8, 12, 13.2; 16.5). Alse assume that
hkorizontal tab stops are set at columns 2, 17, and 2% and Can
printing bedgins at colann 9., Tf the pext two characters
received are TAE TR&, calculate the mnumber  of £11311
charactars redgulired in the following way.

Flrst, calculate the wumber of oolumnas moved uging the
Enilowing formula.

Finsl <olumn -- Current Column = Wumber Columns Mowvedd
25 ~ 2 & 16

Tnen allow 15 m2 per column for the firs: 1@ ecclumna and
7.5 m2 per celuma for the remaining oolumns,

15 me ¥ 10 = 15 m=

.5 ms X 6 = 33 s -
L5 + 33 ms = 183 o=m

The £il1l time required is LRI m=.

Mext, divide the £I11 time reguired by the character
gikecution tilme found in Tahle 1-3.

= s T e sl w5 Ll ol m o i . e il i e 7. . whi s sl WP ol o . - B B B S S— . S— i . S o B - PP B R ey o o . - - m e . . o o o R o Y T P T L = s



Yabire 1=3

Character Executlon Times

L

Baud Rate Executlon Times (msec)
i1d Ba.d
ipd i13.3
Gl 16.6

L20d B, 3

LEER .5

=400 1.1

AP 2.8

ST E 1.E

HOTE:\nnCharacker executlon blwes are provided for calculativn of

et e e g

fill cimes only.
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Numher Fill Cheracters Raguired ¥ 133 ms

.3 m=

The number ot f1l]l charscters veguired is 22.pd4. Round
this muber off to the next whole number, which is 23.

Twenty ithree [Z3} Fill charackbers WNUL} =hould Eollow the
two tagks,

Wertical Movement

Azzumed valuesry Baud Rate s 1208 baud, Verklecal Bitch = £
fipes per inch and paper ls set to line 1E. MAlso 2ssume
cne haxt charactees receivad are nine line feeds,

First, caleculake the sctueal distance meved uslng the
following Eormula,

Number Incnas Mowed Lines Mayed

Vertloal PMlech
11/2 inches = G
&

Then alicow 38 ms fgr the firvat 156 inch noved and ZAF os
for the remalning ndmber of loches mawved.

88 m= ¥ 1 256 inpches = 260 W

&}

FEG M3 + 2B me e 3134 ms

Jd

The £iil ftime reguired is 3d¢ ms.

Hext, Jivide the fill Lime tveguired by Ehe character
execsubion time Zcund in Table -3,

Wumbeor £111 characisrs roqguliecd = 260 m3s

The voumier of il characters reguired i= 32.84. Eound
thlaz oumber off ta the next whale number, which 13 32,
Thirky three (33) fili characters (BUL) 2houid follow the
nine rine feads,

14
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CHAETER 2
CHARACTER PROCEESING

GENERAL

This chapter describes the terminzls’ response to teceived
chardcters. The terminal processes charasters according to
American Matlonal Standards Inszitule [(ANS]) standards X3.64-107%,
%3.4-1977 and X®3.41-1977. The ANST ayetem defliinesz the American
Hatiunal Standard Code for Informatlon Interchange {ASCII) chart
shown 1n Flgure 2-1. Pigure 2-1 shows each charecter with 1tz
hinary,., octal, decimal, and hexadeclimal values.

The terminal proceszses a recelved character based on Tthe type of
character as defimod by ANSI, The positlon of the character in the
ASCI1 chsrt determines the type of charsckter as either & printabkloe
sharacter or control characster.

The ASCII chart 12 wight columns wide, The gsontreil ¢charecters age
‘g ocolumns gero and ooe. The rest of the chart containg printaple
characters !except for 5P and DEL}. The DEL (delets) charactsr 1s
slways a contrel character. The 5P can he considered elthar an
infurmation separator control charackter or B prinktaple chavacter.

a character =sent from the computer to the firet goes throwugh the
applicaticon program, then through the Eerminal handler of the
computcer, then throuwgh the character processor oI the cerminal,
then finally creates a terminal action.

To know exactly what actlen 12 caused by a character sent fvom
wour application program you have te make =ure that all  the
following parts of the system are set properly:

Applicatrion program

Tranamitting part of the terminal handle:r
Reveiving part of the tegminal

General terminal settings

Te set the terminail, refer to thils book and the dperator Sulde; bo
set the termingl nendlec, refer tec Your operating system guide; to
get the application progrem, refer to your application gaide.
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For example:

& form Feed contre?! character (octal 2143 sent from  the
application program may not be sxecuked by the terminal because
the terminal i1s not ser for form handling, or besause the Lerminal
handier 1s set tao change form feed into multipie llne [eeds,

An edcape control character {octal @33) may bDe changed 1nto a
dollar sign by the terminal handler or the application program.

A norizental =ab centrol character {(ootal A1l may be changed inko
cpaces by the application program or the terminal bhandier, cr may

not he executed because no kabk Is z2et In the bcorminal,

Laowetr case characters may be changed into upperoase charackters.,

The Eolilowing paragraphs desgribe both printable characters and
control tharactetrs.

FRIWTABLE CHARACTERES

Tne kerminal receives printable characters and sStores the
characters in a Yine buffer. The characters are printed when one
of the fallowing conditions occurt:

a0 character reoeived for more than 38 ms
maper wotlon
noverprlnk command (except underline)

If the azstive zoiumn iz nok dreater than thke right marging each
received character 1s printed and the active colomn i3
incremented. The astual oharacter printed depends on the characker
code received, the [ont zelected,; and the character sen selected.

COMTROL CHRRACTERS )

A gonteol character is a single character control function used Lo
contrel terminal cperation. Contrel chavagters are oot princed,
vihen the LAIFD receives a cantrol character the terminal responds
by performing the actlion asseoclated with the conttel character.
The LA1RY responds o the conteoel characters listed in Table 2-1.
Table Z=1 &lsoc llsts each contercl charvacter's gremonle, and
Function, ALl other oonkrol characters received Dby the fterminal
cRuUse ne action,

HOTE:wn“nEach control f functiun listed in this chapter has a

anemonle. ThLe mremollc . 13 “an aﬁhrevlatlnn af the control fuuctlun

R i e s aa

EECAPE AHD CONTROL SEQUEHCEE

Ezcape and controal seguences are ased to provide additional
controls that are not provided by the control characters in the
chacacter set, These sSequences are nditiple character contral
fuctiogn= that are net prirted But Are nged to control khe printing
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Tabhle 2-~1 ANEE Contrel Characters

fickal

WName Mnemooic Code Function

Muali NUL Ry Used as Fill characters (See
Communication Chapter:y.

End o Trann- EQT HE4 Used ag disconnect charasber Lf

missian enablad,

Engalry B da5 REQUESLT ANSWCoEbuck messajye,

Aell ELL gd? Sounds audible bell teona.

Backspace BS Eld Mowes the acktlve column left
one coloamn.

nrizaontal 1T Fli Advaoces o nexd horizontal

Tab Tab stop.

Line Froed LF A1z Advances to next line, Performs
carrlage return iE enzhled.

Vertical Tab ¥T @13 Adwvancez to next wvertical tab
SLopa.

Form FPeed FE n14 Advances Lo nexk top margin

Carriage Ch ais Returing to left marsin.

Retorn Ferforms line feed if cnabled,

shifte Out: S0 dla Switches Lo Gl printer
chagacrer Bet,

Shift In SI @i Bwitches e GE printer
charaster seL.

Cancel AN B3E Immediately ends any conkrel or
MLOARE sSaquanoe,

Substiture R ase Immediataly ends any centrol or
BSsapt Seduence, Charactars
recelved wikh srrors are
teplaced by SUE if enabled. SUB
1z printed as = v,

Ezcapa ESC B33 Introduces ar escape seguance.

Daiete CEL 177 Ho operation [(notl sktored in the

input butfard.
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ard protesslng of characrers. Escape and conktrel segquences are
defined ip ANSI standards K3.43 1977 and X3.684 1979, Refer to

appendix © for more detail on escape and control Szquence
processing.

HOTE:Wo\nlf an escape or Ccontrol Seguence is akborted in the middie

cf the seguence, Lt 1s not cleapr what action the fn-lnwina

e b a” LAY W

character wily have. LT is Eharerdre recoimended that any abart be

A EI Tr

Tollowed by a cancel conktiol character ot = na actisn escape
sequence REL Y (octal H?J tIT].

Far odample: some operating systems acho OTL {centrel] £ as T C.

The sequence ESC OTL £ then becomes ESC T C which puts the
terpinai in ANST string precessing mode. If this oocutrs  the
terminel discargs oprelntable characters fsee ANEI  string
provessing). if the hest does not sesnd the zancel cvontrel

rnaracter. To recover fron this mode, 1if the cemputer decs not
sand the cancel centroel character; enter and exit SET-UP for the
fetterwriter 180, enter and exit SELF TEST for the Letterprinter
18d.

necailed Sequance Definitions

The fallowing paragraphs describe in detail the escape and contral
seguences to which the LALPE responds. These sejuentes &re
described in the £ollowing order.

Line Feerd New Line Made

Aduto wWraparound Mode

Depzity Select Mode

Fitch Sslect Mode

Frirter Charavter Set Designation
Font Selection

meguest Font Conflguration

Zeport Font Conflgurakbion
Borizontal Pitch (Charackters Per Inch)
Horizonkal Marginag

Horizental Tahbs

Vertical Pitch (Lines Per Inch)
Form Length

Varbtical Margins

Yerkbleal Tabs

Retive Column and Actlwe Line
Produck Identification

Llne Feed New Line Mode ~- defines the termingls' response ko the
line E=zed conktrol charackher. When khis mode is off aad the
tarmingl receives a line feed control characker, the tarminal
incraments the aztive line and advances the paper cohe line.  wWhen
this wmode is on, a received line feed control characker cauvses the
terminal to return the active columnt to khe left mapgin in
addition to its wusuel functions. Use the following Segueénces bo
enagbhie or disable line feed new line mode,
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WUTE: Hn\nCarrlage return. line feed nude 12 apnrrtor salectable

Hamu Mnemanic Seguence Fanction

Line Lead LM Esi o z il h et ilne feed new
mew kine @33 133 p62 AGE 15g lilne made on.
mad e

Esc [ 2 @
E3d 133 562 BAET 154

Set Line feed now
ilne mode off,

Rute Wraparound Mode -- debermines where the next cheraster is

printed when recgived while the active position Lls greater than

the right margin. When this mode 1z afF, any chiaracters rpeoeived
while Ehe active positlen Lz at the riqht margin are not printed.
wnen this: mode i3 on, ahy :Haract recelyed whils the acrkive
positicon 12 greater than Ehe riz zht marﬁin are prlnted Atarting ag
the left margin cn the next line. Use the fallo nwing seguencesz to
enabie or disable anto wraparound mode,

MName Mnemanie Sequence Function
Auto Wrap DEC AWM Bad T 7 k Selb autoc wraparound
aEaund #33 133 A7V BET 146 made an.
ntrrcl e
ase [ ¥ T 1 Set AuTo Wraparaund
433 133 d@77 BET 154 modes off.
duality Beleck Mede —— dotermines il rocsived characters aras
printed b leztey mode {mediun or nigl denasizy, doependlng  on
character ADM) ar drafht moede. Sees Figure =2 for exanplos.

The =standerd 2082 are designed to print I Sraft wode (7% O
charackter] or Tanter modeshigh densily (231 % 1w chairactar] , Zome
of the <pbicnal DPEs are desigred o prin: in 2r-aft mode 7O G
,Laractnfj or I Tt scde/med ion denz2ity (33 X 5 choracter! .
Geleonbting letnter }J salecks either 53 ¥ 18 or 33 ¥ 9 ~naractaers,
depsnding on the Pﬂ aa’eclod.

NOTE: Medium and high density DFSs ca2r bofh be resident in the

termlna-.

The terminal only responds ko thess sequences when the ADTO/MEY
key 15 in the avtomatls [upd position. Woen rhe AUTOD/MAN key iz in
the down pesition and the LTR/DRAFT key iz used to Solect the
print quality, any guality select seyusnce senl te the zerminz} is
proce=sed and stoered. The seguances are perfarmed when the
ROTC/MAN kev is zef ko the automatic fup) pesition.

Use the Ffollewing geguences to changs the cualicy select featuro.

el

Name Mriemoh ic feguence Funcklon

fual ity Fao | A n T Tat guality zelect

salec 2313 133 @ad Az 1TZ made to defaulr
tdraftkt moda) .

e m— o i AT Ut ST (A i e B T = 7 e -

Ry
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Figure Z-2 Character Tensity Exaoples
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Aual ity Lo T Z 2 el guality =moelect

selegl A33 133 9n) @Ld: 17z mode to deaft P
nade, S

Deality Esa [ Z - b et quality selsot

walpokb d33 1315 @l B42 177 acde to lebier mode
fmediom densioy) .

Qualltby EST | 3 - F fet gquality =elacc

sul et #2353 133 dai =242 178 mede e lelkor mode
rhigh densityl. s

Pitch Belect Mode -- seleces font pltehes or &ll pibche=. When Che

terminal is set ©o all pitch the terminal car peint any 2f Ene
2ight herizentel pitch selectians avaliable., Phis [s uses€nll when
the terminal s wzed as a line printer ([(with dJdraft densitky
gelacted). When font prtch ls selected, bkhe termipal will print at

the single width pitck of the ocurrent tont (1@ or 1Z characters .
per inch) or lts doubls wildth {5 or 6 vharacters per inch) only.
This Is useful wher grinting draft copies of future letter guality
docurents because the deaft quality copy will look Iilke the letfer
Juality copy. Wse the foliowing seguences to select font pilch or
il pitch.
Ranue Muencnlc Sequstice Function
Piten =] i | K p 3 h Gat pitch select
aelect AFT 333 BT Ao 71 1529 made ta font e
made pitckas, '
Fitch EsC | 7 2 3 1 Sat denzlty salect
salact E33 133 437 Ee2 A71 154 meds to all
mods pitcheos,
Printer <Character Set Designation —-— The charachter sebs ars
psdally language sets wilh some edcepbions: the WTle 1lne drawing .
sak,; @wvmbol, ets, The characker Sets that the terminal can i
aoteally print depends on the Dot Fattern Bet [(OFS) that  the n
cerminal is wsing and ths <sharacteyr set selecktec. If thie DTS
currenktly uzed contains the character =Zall selected, that character
st 15 used. JTE the DPS ourtently used <Soog not contailn the
character set Selected, toe defauit character sael Eor tha: DES 1=z
dscd. The standard DPSs contain Lhe following character sens:

" I80 United Kipgdem

" VEASCI L

- DIGITAL Finniszh u

- DEGTITAL NorwegiansDaalisn

- GIGITAL Swediah

° I0 German

- DIZITAL French Canadian

) ol Frenzh .

IZD ILtalian -
IZD Zpanish ’
B PICITAL WTLAR line drawing set

L2
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Four of theses character sets can be preselected {designatedd. Two
character sets are locking (remains active until next commsnd},
two are nonlgcking ({(remains actlve for one printable character
onlyl. The twoe locking character sets are deslgnated by the
computer as GA and GI1 using the select character 3Jet  (5085)
aaguenase. Once the character =s2ts are designated by the computer,
a singie zontrol charéeter 18 ugsed to switch between the active
chararter sets. The shife 1n (8I, ocktal 0171 oonbrsl charactar
colects the GB <haracter set. The shift oub {0, octal 08L&
control character selects the Gl charackter set.

The decignated character =eks a&are used until another =elect
characrter =met (505) segquence is received, The G§ and Gl character
sets an be redeslignated by the computer using the select
character set [5C5) sequence az aften as neesded.

The sequsnce used to designate the GF character set is ESC |
foctal B33 A5E), followsd by a walld flrnal character. The seguence
uased to desigrakte the G6 character set is EEC ) focval A32 as51),
followed hy & wvalid final character.

The two nontoegking character sets are designated GZ ang G3 dsing
the select character set (S8} seguence. The G2 and 53 character
sets atre eotivated for only ene chagacter at 3 time., They are
activatad asing the singles shilt 2 [(ESC H) foctal £33 1150 for G2
and single skift 3 (ESC C) (octal E33 116) for G3 seguences. The
terminal return= o the previously uvsed character =set after the
single character i3 Brinted.

The sSequency usedt to deslgnate the G2 character setr is ESC #
foctal 33 852, fgllowed by a valid £final chnaracter. The sequence
uged to designate the G2 character sek 12 EST 4+ {octal 333 d53),
foliowed by a valid final character.

Table 2-2% liscs the currently available character sets and their
walid [inal characlers.

Font Selecktipgn == The LALAF can print characters In different
fonts or styles, Changirng a font changes -he  shape of the
character but does nobt changes the charecter itself, Digital
curcently provides the Eollowing Eonts:

Courier
Lothic
Gratar
avibo Ll s

Additional fonts will he available in the fuoture. The termiral can
contaln up ko Live fonts accessibie at a given time. If the
mulitiple funt option is ipztalied, the terminal conly responds Lo
thezse sejuences wien the optbtion is set Tto computer gelent, When
the aperataer forces a font from the multiple font aption any Eont
2elact seguances Senk to the terminal are proceased and ztored.
The sgoguonces aro perlormed when the option iz sel B compuater
gelect,

23




Table 3-2 Charactar Bet Final Characfers

—

Character Set Final Character
IS0 Unftad XKingdem h
181
UEABDET B
in2
DIGITAI Finnish o
Ae5
ODIGITARL MHorwedlan/Danian ©
dah
BIZLITAEL Swaedlsh 7
BT
ISTO Carian B
113
DIGITAL French Canadian 9
arl
153 Freaendoh H
1Lz2
DICITAL YVT143 1line A
drawing =et Ead
IS0 italian ¥
1321
ol Bpanish Z
13z

24
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Thiz sSequence ls alse used to sebk or clear the underline
Gttrlbute. This feoature Is uwsed to underline characters. Use the
following sequences te select a font or the uwunderline atibribute.

yﬂpE:qunli the =zelected font iz neot installed, Lne terminal

55153%5 tbémaeiigézrjfnnt 11

—— e EdL ek - [N e et o r—

MName Mpemonic Seguence Function

Font ESC [ 4 il Selaect undezline
selemt B3 133 pad LaS

Fant EEZ f g T Dlear anderline
galect M3i F35 #ed 159

Font EEC § 1 a m Zelact Pont I
select A33 133 Pl AGE 165

Font EsSC | 1 1 it Beloecst Fank 2
spiach F23 1323 A41 A6l LES

Fonot ESC | 1 2 i1} Boelact Fant 3
selech g23 133 A6l 462 156

Font, Enl T 1 3 ™ Belect Font £
=alegt £33 1331 A1 863 155

Fant ESC | 1 4 m Select Fonk 5
Yelpeoth £33 133 96l BEad 1as

Reguest Font Conflguration -—- causes the terminal to send the font
font configuratien report te the computer, Send the following
gagquence Lo the LALEE te regeest font canfiguration,

Aeguest EoC | 7 1 a o Cavses LAYEA Lo zend
Fant B33 133 d77 A€l ded 143 font configuration
Config- report

weakion EZC [ 7 Po ; Pn EF B

onze far ecoch
inztalled fant.

WOTE: SF represents the spece character [octal B4d).

A TR L B I PR L T T .

Repart Font Configuraticen -- the terminal reaponds te the fonk
configuration reguest wlth the sequence ESC [ 2 Pn ¢ Fn 5P 13 once

for each Instailed font. The first patameter ln the sSeguence is
tne foant selectiaon codes 9ne selecticon codge is avaliaple for oach
fant.

Font Beiection Code
Fant 1 L
Fait 2 it
Fantt 3 iz
Font 4 13
Fonkt 5 14

25




HOTE :wnhnFont seleckion code 13

iz always Present and sent last,

It tﬁg{gfare inficskes LHe end of Lhe report.

————

Tu%_&:ﬁuid_ﬁ&rﬁmeier indicates the fort tyoe, The font tyoo code
infdicates the Ifcllowing information.
Fant Iodo Tndicates:
] a4 2 density font
B3 - 128 3 donsibty font .
13% - 23 cuatom font
T the font ocde: 13 an odd nuecher less than 127, the fant ~aptai=ns
the UYZALCIT and Ynited ¥ingdom characier sekz,. IE *he font code iz
an aven number lsss than 128, the font contains the following
chzractser sotd.
Wnitad Fingdom
UEALCTE
Finnish
NorwegiansDanish
Swedlah
Gaermar
French Canadian
French
Italian
Bpanrish -
VIVIBE iLipe drawlng setb
At this time the currently assigned font codes are:
Fopt Code Pont Type
03 Gatnic 12, U3 and UK character =ets
a7 Courier 12, US and UE chavraockstr Sehs
11 Symiel @, 03 amd UE charaster sans -
5 CoLeice 1@, D05 and UE charavksr sets
(LA Courlier 17, dbandard ovetlay
N9 OFatoar 10, 35 and UK character sets
EOTE:\nnRefer to the ROM Option Gocumentation for more codes.
"
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Horfrontal Pitch (Characters Per Inch) == Horlzontal pitch
determines the width of wrinted echsracters az well &z Eheir
spacing. The terminal nas eight haorirontal pitch selections
(Figure 2-3). Any cZombinationz of pitch may be used on a single
print line.

NCTE:\nynThe actual kerlzontal citch used by the terminal depends
o1 the density ggiect moce, pltch select mode and'ﬁhrlzunLaT DELL}

features. Refer to all threg Features ~ when attempting teo select

Morizontal pleeb.

Thanging the horigontal pitch modiffies the active <oelumn. The
modified new active column 13 the firat eocelumn hoandary at aor to
the rcight vi the phyaical position of the previous active column
in tho nld pitch. New active columa i3 caleulated in the follawing
WA L

(G3d column - 1] ¥ Wew pitch

New colanbn = 1+

O1d pitch

where Hew <olumn = the new active column
New pitrch = the new plbch In inches per charazter
0Ld column = the <ld active column
0Lld pitech = the ol1d piteh in inches per character

The divizgion performed ahove is sn integer division, Any remainder
or fractional parkt of the guotient is discarded.

Charging horlizeatsal pitzh alse clears horizental nerains. The leIt
margin ia set Eo column gne and the righk mergin is smet tn the
maximum coluomo Eor the selecked pletch (Table 2-3).

T™he horisontal pltel fefault seiectlon ls 10 characters per bnch
fchar/Iny . The fellowing seguences are ussd boe zen horizontald
pitch,

Name Mnanonic GegUaTICE FuncEion
St DECSHIRE ESC | a W Eet horizontal oitch
horizontal A33 133 Epd la7 to LE charsin
leok
ESC { 1 W Eet bhorizontal plitoh
@33 133 8Bl 167 to 18 charfin
TEC | 2 W Set horizeontal piech
233 133 @6Z2 167 to 12 chaesin
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25 [ 1 W Sot horizontal pitch
@33 233 da3 1a7 to 13.2 charfin

ESC | 4 W Sar horizantal pitch
d3r 133 Fee 167 to lE.S charsin

ESC f 5 W Set harizontal pitch
B33 L33 A65 L&Y ta 5 charfin

BEC [ & W Set hoarizontal pitch
@33 133 pes 1le? to 4 charsin

Et [ h W 2ct norizental pizch
#33 133 @87 Le7 to 6,6 charsin

ESC | 2 W Set herizontal plteh
@33 133 BT 187 te #.25 shar/in

Horizontal Margins =- The left horizental margin specifies che
first printable column an a line; the right horizantal margin
gpecliies the last printaple c<olumn an & line, Printing is
permittsd only within the left and right margins incluzive (Figure
d-4%.

the =zat= hcrizontal marging segquence when zecomppanied Ly Lwo
parameters, sets the left and rclight margins. I1£ koth parameiers
are not zero, and the Ficst is the smallier of the EBwe, the laft
margin is set to the first specified paramecer and the right
margin is set tw che secend. The carrlage is then repositioned to
the new left margin.

AOTE:WnsnChenginy Lhe herlzonlal piten modifies the horizontal

B

margins. The left mergin 15 Zet to colunn ohe and the right marain
el - _ 5 o0 umrl _;i_f_____T
15 3et bo thehmaxamum_:fhpt margin in the selected horizontal

Siten (Table 2-3).

The sequsnce is ignored LE the first parameler is greater than the
zecond parameter. The sequence is alsg igrerea if one of the
specifisd paramcters would seb the right margin further right than
13.2 irchas.

If the tirst paraneter in Lhe segdence 13 omitted, the remaining
parameter seks the right margin to the apecified wvalue. [T an
attemmt iz wade ta set =he right margin to the lsft ol the 1eft
margin, the sseguence 13 ldgnored.

If the szecand parameter in the =segdence i omitzed, the first
parameter =ets the lefb margin te tae gpecified wvalue. If an
attempt is made Lo set the defb marglin to the right of [he right
matgin, the seguence is ignored. 1L the ackiva colunn i= less than
the wew lef: margin, it 13 set to the new Jeft margin 2nd Lhe
carrlage iz repesicioned.

i)
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Ploure 2-4 Forizoatal Margins and Tabs
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Table 2-3

Maximum Right KMargins

Horlzohtal Pitech

Maximum Column

132
LOB
168
Zle
66
¥4
R |
leg

31




Lf hoth parametsrs are zero or omitted, the matrgins are unchangsd.
The default setting far the left margin iz colurn one, The
default =etting for the right marain is column 132,

The following sequence 18 used to seb the left and right margins,

Hame Mpemonico Sequence . Furnctign

Ger left DEZELEM ESC [ Bn ; Pn g Bet left and right
and right d33 133 *** [T73 ¥%% 1g3 qarvgine Lo The
marjins values given

NATE : “hhnThe *%* character is used to indicate wvariable numeric

peramerers WIEhIn the octsl representatiun of the Control og

HETOPE SeUUance,

Horlzantal Tabs ~- & horizontal tah L& a preselected point on 4
lire to which the printe head advances whan a horifzontal tab
cunkrol character is racelved (Figure =24}, The LALOEG has 217
poasible herlzontal fabh steps, one for each colump,. Tab BEtnpsE Bre
assoclated with colwwmn numbers, not phayvaizal positions on the
paper. Therefore, changing horlzontal piten alse changes the
physical position of tab stepa. Lach ztop mav be 3et or clearad
independently, Setting & step alrzady sck has no effect: the same
is true for clearlng a stop already cleared, Tab stops may ba st
or cleared vegardless of marging ot herigontal piteh. The defaylt
settings for horizontal tabs are one every nine columns,

The following =seguences are used Lo set or clear Rorigoatal takb
stops.

Mame Maemonic Eequence Functian
Horizontal HTS B&C N Set horlzontal tab
tabutation A33 11@ stop at activae
sct column
Horizontal LECHTS BESC 1 Set herizantal rai
tabulatian @33 261 stop at active
set oo lumn
Tabulakiaon TR EED [ & Clear norizontal
olesr B3d 133 ded 147 Fao at active column
Tatulatlan TBC ESC [ = q Clear all horizontal
zlear B33 133 Aaz 147 tab stops
Tabulation THC B2 [ 3 3 Clear all herizonkal
clear Wrd 133 o83 147 tabk stops
Cledr All DECCAHT ESC 2 Cilear all horizontbzal
horizontcal Al: #R2 tab wtops
tabs

iz
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NOTE:WnsnThe *%% character is usad to indicate variable pnumeric

e o e e B i LR g g

parameters within the cctal rvepresentation of the conkbrul oy

]

e3cape SegueEncea.

St CECSHYE EsC [ Fri H ee. PN u Set

berlzantal @13 133 **x 373 ... *x*  185% hoarizonial

Eabs rah stops at
the given
values

*Yertical Pitch ~- Vertical pitoh dekermines the spasing belween
iines, not the height af prinated characters tFigure £=~%). The
LA1AG has six vertical pltch selections. Changinz wvertical pltch
ahangest

Es

the active line. Cepuses the polive line te move down on
the rext vertical metien command so that the distance
batwean the top margln and khe active line is an integer
mulekiple of the pitch aelected,

the achkion ¢f the feorm length comomand.

the actlon vl ser top and bektom marglin commands.

- the position of the last printed line on the form. The
last pristed line will always ke above The bottom margin,

the position of the vertica: tabs.

* Note that the wvertical piteh feature is different from proavious
DIGITAL terminzls.

Changing wertical pitch does not affect:
- the top of form referancea.
the Eorm fengih.

the tap margin, Tha first line will alwsys be printed at
the same positicn.

Ehe botiosm marginm. The last line will never be printed
helow Ehe bolbbom margin.

the wert!ical pitch default selection 1s six lines esr loch. TFhe
following seguences are used to set vertleal pitch.

MName Moemanic Saguence Function
Set RECYERE Ezi I ¢ z et wvertical pitch to
vertizal 433 133 OGaf 17Z Zix lines per inch
pitch
ESC | 1 z Set wertical pitch ko
B33 1331 a8l 172 5ix lines por inch
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EEC | 2 z bet vertical pilch o
@32 133 fp2 172 gight lines per inch

ESC [ 3 3 Bet vartical pitch ke
A33 133 ge3 172 twelwe linez per inch
EsC | 4 “ ek vertical piktch to
B33 133 d64 172 two lines per inch
ESC [ 3 T Set vertlcal piteh to
@33 133 065 172 three lines ger inch
BEEC [ a Z et wvertical pitch to
333 132 BEs 172 four lines par inch

fForm Length == The LAIAA can operate in one of bEwe modes: form
mode or nao form mode (Foll paper). In the oo form wmode, there iz
nt form length or vertical mergins, printing ocours continuwocusly,
lines being spaced appart acoording te the current pigch.

* Note that the form length €eature iz differept from previous
DIGITAL termipals,

when in form mode, the termipnal wlil not prict above the top
margin ov below the bottom marains, and lines will he apaced so
khat the distance between active line and tap margin I3 alyays a
mulkiple of the current pltch. (Figure 2-6).

When a form length of zeros ig defined for the terminal, the LAiB@
assumas that rell paper iz belny used and entars the o form wmode,
When a non gero fTerm length s glwvern, the termlnzl assumes that
Lform paper 1=z being used, and enters the form mede,

The form lengkh is measured in lines 1524 of an inch, The form
lengts <can be ne longer than 21 inchea. To set form lengkh, first
try to ensure that the terminal is at the top of {0Tm.

KOTE:\nnRemember thab the a form feed puts the active line sk the

top margin, not the top of form. To advance to the Lop of form the
top margin must be clearad.

Measure the form length 1n lnches. Ensure that vou krow  the
current wvertical piteh of the terminal ang that the new iorm
leagkth is a multiple of this piteh. If the ourraent pitch is
unkhown ot the €orm length is net a multiple of the vertizal
siltch, st a4 new vertical piteh.

NOTE: hnnMest form lengths are a EE}tEE}E of 1712, and all allawed
form lengths are either & multiple of 1718 ©f L/8.

Then, send the form lengtk command with Lhe paramekber egqual to the
form length multiplied by the current vertical pltoh.

The dJdefault form length selecklon iz 11l inches. The [ollowing
aeduence Sabs Eorm length.
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Hame Mnemonle Segueante Functicn

get linas DECSLEP ERC | Pn t Zet E¢rmhlenqth to n
per phystcal ) @33 135 *ks 154 X pitch in inches,
page sel top margln to @

Inches, active llne
bn line one, set Lop
ot form to current
positicn, and 3 set
bottom marglin Lo form
length.

HOTEtsny\nThe d ko vharacher iz uged to indlecate warlable numerie

- G ke T

parameters Wwithin the actal representation of the control or
.EECHGF sequenca.

Vertlcal Margins —-- The top wertical margln specifiez the first
printakbieo lipe; the bothom vertical margin specifles the iinlt Eor
the last printable llne (Figute 2-8). Printlag 15 allowed oily on
the lipes bhetweer Ehe top aod bottoem marginz (inclwiing the top
margin). The bottom margin may not be locluded depending on thsa
vervical pitah.,

Ta s2t the top and bottom margins, first be sure that the distance
between the top of form and the deslred margln i3 a maltiple of
the vertical pitch selected. Otherwlse, change the pitch and then
send the sct margin cemmand with s parameter sgual to the desired
marzio in inches multiplled by the current vertical pitch in lines
per iach.

atrempting ko print above the top margin or below the kottaom
margln automatically advances the active line te the top margin of
the neaxt gpage. For exampls, a line feed (L) received at the
bottom margin causes the termlnal to perform a Enrm feed.

The set vertical margins seguence, accompanied by two parameters,
gek Ehe top and bhobtrom marginsd. I[f both parameters Bara noat Zero
and the £irst 1z the smaller ofF the two, the tap margin iz set to
the firat parameter and the hottom is sat to the segond. Then the
paper may be fepositioned to the new tob margin depending on the
current line position and terminal activity.

The sequence iz ilgnared if the first parameter Is greater than or
equal teo the sscond parameter. The sequence is also ignered if one
wf the specified parameters would set ths bottom margin past the
aasigned form length.

If the [irst parameter in the seguence is emikted, the remaining
parameter seéts the bottom margin to the specifled llne. IE an

artempt iz made to sSct the bottom margin above the top marqgin, the
sequehee Is ignored,

aT




e e S L

TR (i g, e . e . . e e . 1 R = L o . e e s e | R B A RS i e

Il tErne gsecond parameter in the =eguence is omithed, the flrst —
Parameter zZets the btop margin to the specliled line., I an attempt

is made to szet the top margin below the bottem margin, the
gequence E2 ignored, IE the active line {3 less than the new tc
margin, 11 1z set to the new top margin and the paper is
repositioned.

If beth parameters ars set Ltu zZero ar omitbted the margins zre -
unchanged. The defauslt top margln selection i3 top of form. The
default selection for the boettom margin is LI inches.

The following seguences sSet the kop and bottom wargins.

Hame Mnemonic aguance Funectign

Ser Cop, LECSTEM EsQ | e H o T Set bup marglin
ba*tom B33 133 a»* 73 *%x 157 o line oo aod
maryglnsg bettom margin ko

line BR

HOTE:M\asnThe *** character is used to indicate wariable numeric

patameters within the oGial represSentation ol Lhe controal or
£5Cape Sequence.

Wertical Taps == A vertical tab is a preselacted line to which the
print head advances when a wverticsl tab cosatrel character is
teceivad (Pigure 2=7). “he reralnal has 168 vertical tab
sositions, Vertical tabs may be zet and eleared like horizontal

tabs. Wertical tab steps are assoulated with gnecific line
numeers, not physleal positions an the paper. Therefors, changing
wertloal piteh changes the printing position of waertical caks onh
the paper. The default sattings for vertical tebs are ohs overcy
line. The following seguences 3¢t or olear wertizal tab stoaps.
WoTHE:A\n4ndl inches at L2 lines per inch = 252 lines. Gnly ‘the
tirar 1ad liQEEMEEENEELE“E&EtLHal tah =2tocs, _
Hame Mnemanilc Gaquaenhcs Functieon
Vertical WTE ESC T Set vectical
tal: set az3 112 tab stop at

active line
Wertical DECVTE BEC 13 Same
tabh set B33 Pl *

HOTE sy Tha **k rﬂd:arter i2 used to 1ndicate variabhle numeric

pParameters within the octal sepresentatien of Ehe control ofF "

FbLﬂH‘HE EEELJE‘TI:EE' A

Hame Mnemonic Saguence Function
Sert FECSVTE ESO [ Ph F eea Pm v Sel vertical
wvertlcel B33 133 ax [/73 *aw 166G btabk stops at

tab stnps lines given

g
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Tabhulatlion TBC BEC [ i s Clear

cloar d33 133 gal 147 vertical tab
Stop ak
activae line

Tabulatian TBC Eal | g o Clear atl

claar 33 133 4954 147 vertical tahb
stops

lear Mll TDECCAVT ESC 4 o

vertical il Pa4d

tabs

Active Column and Active Line -- Active column i3 the colums where

the neXt character wil: he printed, Active line 1ig the line where
the naxt character is printed, Coluan and line numberz begin with
one, not zZere. Printable characters uswally incremant the active
column. Line feeds, werticsl tabs, and form feeds increment el
acilwe line.

The_ective wolinn and active line are collestively koown as active
posltion. AThive posltion is only leosely linked to the phyzical
position of the zarriage aznd pgaper mechanism.

When z2uts lasl characstzr wiew is selacied, the terminal carriage
moves .4 inches to the rvight whenevor printing stops for aore than
one second. This actiom allaws the last character priinted to he
wiewed. However antive colunn i not sffected by this feature,
Bell characters do not bave an actlve pasitisn atoribure. They are
not guaranteed to be sounded at any particuwiar position.

Iw sddition toe cthe control ohiaracters (backspace, hoerizontal tahb,
cArriage return, line Eeed, wvervical Lak, and form Eeed) the
foliowing escape sequentces modify active colump and active line.

pMane Mnensnic Eequence Fonction
Tnde=x Isp ESC D Increment active line
Fi3 la4d and advance paper —-

line feed new Line mode
hias ko affeck on this
fTagture

BOTE ;%n%nThe *%*¥ pchzracoar io o
paralierers within the octal Fef
E2Cape SequUinoe. o

resentatign of LA contfal ar

o — - R ] B

Vertical VEBA T Pn ok SGrt active line Lo Bn-
position B33 13r »mv 144 1% Pn is less than or
absoiutbe gaual oo active iipe,

or is greater than
hotbtom margin, activea
line i= 52t to Lop
Mmargin on next page

a0
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A,

o,

Mewt line

HorizZontal
Position
abSolute

Horigontal
position
relative

Cursar UL

Vortical
position
relative

MEL

HPR

HPLR

cod

WER

EsC B
@33 1€s

ESC [ i
B33 133 %R

ESC [ Il
@13 133 *xd

BEC [ Pn
Biz 123 *&=
BRC | Pn
@23 133 ww=

44

LAl

Set active column Lo
laftk nmargin and

q
increment active Iine

Gelb actbivse ocolomn

ta column P ——- 1iF Pn
ig graater thano right
margln, actlve colimn

la set to left margin
on next line --— i¥ Fp
i3 1less than or egual
to left margin, active
column 12 set to lefix
macqgln

rdvance current

active coeluamn by Pn
coluans —— 1f active
calumn excesds right
margin, active column
15 set to left marglin
on pext line regatrdless
of actualt vaiue of Pn
—— if Pn = B, then no
motisn ooours

Dacrement cUurrenk
artive line by I'n lines
without goling past nop
margla -— 1f Pn 13
grester than or =sqgual
Eo curTent active iipe,
seguenca ls lgnored

Advance actlve line by
Pn lings == Iif Pn = E,
256 lines 1= assumed,
if parameter excaesds
boktom margin, active
line iz set to top
margln on next page
regatdlazs of actusl
value of Pn

MOTE:%n%nThe PLD sequence does not madify active line. To aveid

iosin

— e

——it i

g the top of form reference send an egual pember of PLU

seguences to the terminal.

Partial
Tine down

e o e o 2 s o e o e

Fl.ly

o o R Ry 8 s W

BSD K
£33 113

index papsr up .Z]12

cm (1512 incR} == line
fead new line mode hacs
o effesct on this
Haguenoa




MOTE :wnyaThe PLU sequence does not modify active line. Te awveld

e g e B ik k.

losing the top of formm rererehce, send an equal number of _PLD T
sefuences to the terminal. -

F@ELial FLO [ Index paper down 212
line up 333 114 em (1/12 inch) —— line

feed new line mode has
nio affect on this

gaquence
Revezrse BRI ES0 M Decrement acktive line
indoy gazi 1isa and move paper dowh onag

ling == line fead pew

line mode has no eEfoct
on this zeyuence

Product JTdentiflcation =~ The LALER automaticalily traramits an
ansWwetr to the AWSE =standard reguest for device attributes. The
following sSejuences Ccause Ehke Eterminal Eo tranamit ics proaduct
identlification seguence.

Neme Mneponic ceguence Function

Devlce DA EGC T oy Transmits

antributes M3 133 143 ESC [ 7 1 6 ©
which farms Lhe
Produce

identificstion af
tha hazirns

Lalad.
Nevice 03 Bed [ A T Sanme
attributes B3 133 A&@ 143
*Tdentify DECLD nac 2 Came
terminal K33 132

* This seguence is provided for "nmpat’bil ty with previous

products. It may not be supported Iin future products and 1s
Ehere¥ore not rocommended.

ANSI CONTEOL STRAINGS
when the terminal recelves any 2f che cscape seguences listed

beloaw, it responds as asuval & controel characters recelved {cotal s
ARl —— (937 and 177} and discards any printabls characters recelwved
foctgl dd4d — 17687, The terminpnal rewverts to L8k progessing mode

when one gf the followlny cenditions ocour. .

ESC “{ootal 833 (24} Is received.,

CAN {cancell, ESUB (substlikbute), or EEC (ascapel is
received

Aan errol oCCUrs.

e
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A,

. :"'.-i-)$

HName Moeganic SO LET

hpplication APC ERC
progcam B33 137
command

{persting D50 EGC i
system w33 136
command

Friveoy Fad ] ESC 7
message 13 13n
Device ocs EsSC F
control a3 1z4

NOTE:wn\nThe LA12# remains in DOS mode until it recognizss a walld
protocel seleckter, or the terminel receives the terminator

sequence ESC . For mote decall on oA mode refer bo Lhe Graphics
Mode and Anawerback Message sectlons in tnis thpqgﬁ;

GRAFHICS MCDE

While in text mode, characters are printed as they are received.
In graphics mode, characters recelved deline specific columnz of
dots to be printed. Graphics mede zliows users to print dot

compbinations anywhere on a page. This mode can be used to draw
pictures and plot graphs (Figure Z-B}.

after entering graphlcocs mode, the wvertical pitch, horlzental
pitch, and borizontal margins change, The graphles mode pitch and
margins section describes these changes.

DIGITAL Adoes not recommend wsing single sheet or Lrackosr feed
paper when operating in graphics mode. '

The terminal has a horizantal rescolukion of 132 golumns per inch
with a S5E percent ocverlap, and a wvertlcal resolwtion of 72 dots
Fer inch with no overlap between dobs. There i3 a £4 percent dotb
averlap hetween lines. The aspact ratie [(rakio <f horizosntal to
vertleal resslutiont is 1.B3.

GRAFPHICS STHING FORMAT
The formas for a string of graphics data is as follows.

DCE letroducar Ezs{ P

Protocoul selector Fn g _

Caka Cankrol characrere or coelumh definitions
LS terminatar EEC ™

s THTRODUCER

When the terminal recwlyvez the DS intreducer, It onters DCS made
and waits for the correct protocol selactor. The BIS introducer
iz the AWSI DCS Introducer seduence ESC P (octa: 931 1I0).

when the protocol selector Is received the terminal begins to
process data as described In Ehe data section.
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i)

The termirnzal remains in TCE mode 1E the proper protocal selector
is not received, aor if the terminal receives a character that is
out of range before Lhe ¢orrect protocol selector 1= recognized.

PROTOCOL SELECTOR

after receiving the LCE introducer, the protecol salecbtor causes
the terminal to enter graphics mode. The protocol selactoer for the
terminal conslats of & fAwseric parametey and a final characher.
The careect pratocol =selector ia i o(octal #6LF and g {occtal 161).
¥alid protecni selecitcrs include:

i1 selects defawlt graphics protocoil (sa2me as 1 Isr LAL1AE)
l zselects DECwriter IV protocel [desoribed o this =zectlion]
2 - 255 reserved for futurs Sevelopment.

DATA

The data contained within & graphics string can either be control
chavasters or priantable dazta. The follewing pavragraphs describe
the conbtrol charecters e whizh the terminal responds in graphics
tofe, and the Tormat of the printable characters recelived,

Contirel Characters
In qraphics moede, the terminal rtesponds te the follewing control
characters.

" ANST Control Charackters
mahle 2-4 lilsts and describes the ANST conzrol characters
in the EF3 to B3Y octal range that acre procezsed in
grapiics mode.,

Frivate Control Characters
Table 2-5% ltists and describes the private contreold
characters in  the #49 — @76 actal range that are
progessed in graphlcs mode.

Printable I¥ata

Efcer the woroper protecol zelector 12 received, any character
recalved in the B77 ~- 176 ockal range is ceonsidered printable
data. These characktors Jefine a column nf six dobs to be prinved.
Thiz allows selective firing of the top 5ix printhead wlres
(Figure 2=9]. The sewenth, ealghth and ninth printhead wires are
aot used in graphics mode.

Printasble characters are processed 1n che following way. The
offset {oecal #77) is subtracted from the binary walue of the
character receiwved. The result iz a 3lx dot column daflinition. A
printhead wire is fired, and a dot printed, if the correspondling
blt i=2 g2t Lo one.

The least significant kit 15 associated with the teop printhead
wire (wirc one). The =sixth bit is associated wWith the sixth
prinrhead wire, and Iz the laat wire that can be tired ln grapiiles
mode .




Table 2-4 Graphics ANSI Tontrol Charcacters
Gotal

HName Mhnemonic Code Functian

Cancel BN a3 Infiediately cauvses an exit
graphlios.

Substitute 11):) B3z Replaces any character recelwved
with errors, When received in
draphics, S5UB is processed as a
one Tolumn space.

Escape 50 d33 Causes the terminal to exit
draphics and progcessz tho
SBEQUENTE.,

WOTZ2:zNnnNUL, ECT, EMQ, BEL, LDEL, 51, and 80 are precessed as ia

text mode (refer to Fable 3-1).

[ S
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Table 2-5 Graphics Private Control Characters

Octal ASCII )
Name Mremanic Code Character Function
Graphics DECORI a4l 4 Begin repeat SegUENCE
repeat
Introducer
Graphlos DECGCR a4 = Returns to graphics
Carriage left margin
Return
Graphics DECGNL An5 - Returna to graphics
MNew Line

left margain and and
"advances to nmext
graphizs Jline

47
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£,

A

Wire Bit
ToD 1 1

= 2

5 1

4 4

) 5

B G

TR usad

B Kok used
Eobtom 9 kot used

Refer to Tabkle E-6 for several privntable character examples.

Fepeat LHequence

A repeat seduence allows the termlnal to oentinually print & dot
caluma for a specified number of times. 1k has the same 2ff=ot as
raceliving the delbl coliamn that many times. A repeat =eguence is
defined as fallaowd.

Bapeat lotroducer ! (mokal [ALG

Nuomerloc parameler Hunber of times to print thes dGat column
(characrters in the octal range af Ba@ — a71)

et 2olumn Character in the 877 —— 176 octal range

The repeal secuence introducer is the private control characker |
k| 11_1
4 =

The numeric parameter specificz the number of times te print the
coliumn definition that follows. The nuameric parameter 15 a skring
oF characters in the fqfF == £F1 octzl renge, IE 2 numeric
paramster i3 not specified, a waluse of zero 1z assumed for the
numerts parametoer. I Lhe value spasiiied is targer than the
graphic printer limit for numerlc parameters (od ), the limit 1S
assured, All decimal digits are processed 25 part of the counk.

The dot columr {2 character in thke BT7? =« 176 ockal range) i3
Rrinted as many times a3z spacified by the numerle parametsr count.
311 eoontrel charackers received during a repeat seguence ars
progesacd as asual. ¥or example, the control character ! resets
the repeat seguence count.

811 uvnapecified characters (octal @92 -- 876} are ignored.

e Terminztor

The DO® trerminator ESC % {octal 033 134) causes tae. terminal to
exit graphlecs mode and revert to text mode character processing.
The CAN {ranuel) or ESC (sscape) rcontrol charscters alsc cause the
terminal to ewit graphics mode. If the BSC control character is
received, the termlinal exits graphice mode and scarts processing
iile e=Cape =eguUence.




Table 2-=f Frintable Character Examnples

Character f©Octal Value Binary Valoe Wires Flred

(minus DFfsat)

By
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- 1756

137
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After mn exit graphics, the terminal is zget o the following:
Text mode Features {marginse, pitch) are resbsred

Vaertical position is modified according bo the conbrol
characters received while in graphles mode

Horizontal position bs the same as Just before entering
graphics mode

The first text mode vertical motion command causes the
terpinagl to advance to the next text wmode line bkefore
execdbing the command.

GRAPHICS MODE PITCH
Tt graphic mede the herizontal pitech 18 set te l3d coluang per

inch (9.5 characters per inch). The vertleal piteh 18 met te 17112
i1ines per inch.

GRAPHICE MJODE MARGING
Graphics mode maximum lipe length depends on the horizontal piteh
and the margins selecked in text mode. In graphics mode, L
maxlmu:i Tine iength is 13.1 inches (1,736 dots). To wuse the
maximum line length, the following cenditicns nmust be mel before
entering graphics mode.

- the actnal horigancal plteh must be 1@ characlters per
inch  (depends on pltek setting, pitch mweode, and the
density selection).

Taxt mode left margin must e Set Eo column one
Text mode right margin mousc be set to cvolumn 132
Active column must be column ane
After entering graphles mode the left margin is repositioned to
the right .11 inches maximum of the last grinted column in text
mode, Graphles mode lek:t margln is calculated as follows!:

{Current Ackive Colamn - 1] X 01d Piltch
Left Margin =

TE
If Ehero is a remainder, roond up to the next whole number,
After antering graphlices mode the right margin is repositionsd Lo
the left of the taxt mode rigat margin (.11 inches maximum). The
graphics mode right margin is calculated as {ollowa:
Qld Right Marglin X oOld Pifch

Right Margin =
T8

biscard any remalnder.




Ef an avtempt is made to print past the right margin, the terminal -
responds according te the auts wrapiaround mode selection. ;

Supsrscript or subscript can ke used to label granic data wita
Lext mode comments,. Reverse line feed is not recemmended bacause
the graphics mode wvertical pitch may rot bs the same as bhe texs
imede vertical pikech.

AMCWERBACK MESSAGE ENTRY

Arswerhack is 4 mossage up to thirey characters that identifien
the termlnal for the computer. Tais message is cransmitted upon
raguest from the computer, the kevhoard (Lekterwriter 108 anlyl,
or automaticallly if enabled {refer to the zube answerback featypre
Iln the Ownerator Guide].

Both printable characters and centroal characters ~an he part of -
the answerback mesgage. To allow down lipe entry of botl printable
angd oontrael characters,; kEhe message iz hexadecimal encodes.

Answerback Meszage Format
The format for an answerback massage Ig:

D25 intreducer EsC B

Frotoooel selestoar Pry W

Nata Encuded answerback Meszsage TeMil

DC5 terminator EGC ™ T

BCS Intredecer

When the cerminal recelves: the DS introducer, (v enrers DS made
and walts for tae corrcect protocel zeleoator. The DIZ intlroducer
i the ANET I3 inctroducar seguence EuL F (wcital @33 12438,

The protocel scelector ls followed by the text of the answerhack
mesfaga codad in hexadecimal [ormat. The terminal remains 1n [0S
mode iE Ehe proper protwcol selectsr iz nob received, ar 12 the e
terminal receives a characbter that ls out of range before the

correct protocol aelector is reacognized.

Protocal Selectaor

After rereiving rhe DOS intreducer, the protacol seizokor causes
the terminal to epnter answerback message entry made. The protfocel
selectar f£or answerback message cabry consisrs of A pumeric
paranecer and & final esharacter. The vcrrect probtocol Is 1 {ockal
aebl) and v (octal 164).

HOTE:wnhnWhen the protocel selectpe is rpcuqnlzeg the message

-— [ LLT T —

stoied in operating memory 15 Era&ed However tho message starod

in user permgnent mMaEmory Femaine the_ﬁﬂme HWRLCL]l Lhe next ztore fé
pecformed.

Data ' P
Atter the proper praofocel selaclor [ received, controel charactercs :
(d —— @37 and 177 poftal range)l are axecoted as uaual.
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Hexadesimal digits (character in the #2869 -- A71, 1AL —- 1&6, 141
~- 146 wnctal range] are grouped in pairs to u1ve the hexadecam&‘
equivalent of the character to pe entered in the answerback
message. Any character from @ ——- 177 {octal) can be entered in the

angwaerbi&ok messaye uEing the hex enccding system {(sEe& ewample],

When tie protecol selector is rvecognized the message storsd in

e

aperacing memory i3 arased. Then a chardcter is addea to  the
pEsade every time a pair of hexadecimal &igits kas been recelved.

¥OTE:The mnessage 15 not made 34 characters long gutomatically, TIf
Eﬂﬂﬂhlg HUh conkrol characters are needed, Ehey must be included
in the ESAQE .

Example:

The following string will down Iine thes message @ LAIAY

DS introduoer

I I Hex enceded message

| Frotocal selegtar DS terminator
]
|

R T et B B SR
EGC P 1 W 4 > 4 1 3 i 3 4 3 a ESO
d433 1324 A5l lof 964 1&3 EES @61 @93 #6l F63 @60 @63 Jaf 933

frotal Egaivalent

Errotr Processing

Any character recelved which I net a control character or hex
digit iz discarded

If an odd number of digies 1z received, rhe last digit is
crocassed by lizelf

1f the hex walue racraived £faor a rcharzcte iw larger khaa 7F
EX, the character is repliaced by the SUB conkroal character
{14 HEX) .

Once 39 answerback message charackers are received, Farther
chgrachers are Jdiscarded.
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