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INTRODUCTION

Your LA120 DECwriter is designed to work very much like a typewriter.
if you can type, this guide will help you learn how to use your LA120.

The LA120 is also easy to integrate with most systems. It is compatible
with both EIA and ANSI standards.

Besides the many standard features built into your basic LA120
DECwriter lll, there are a number of options and accessories that may be
added to your terminal to make it useful in an even wider range of
applications.

vii
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CHAPTER 1
OPERATOR INFORMATION

The LA120 DECwriter Il terminal is basically a typewriter with a wide
range of features that communicates with a computer.

Part 1 of the operator’'s chapter is for the general user or user already
familiar with the features of a terminal.

® Description of the operator’s console
e Description of alarm and bell signals
¢ Operator Testing and Troubleshooting.

e Summary of LA120 DECwriter |l features (Operator Reference
Card)

Part 2 is for the new LA120 DECwriter |l user. It explains each feature
and provides a step-by-step procedure for using the feature.

The features have been grouped to help the user understand when a
feature is used: '

® Setting up a form

¢ QOperator comfort

¢ Communication

e Store, Recall, and Status
e Self Test.

Part 3 describes how to load forms, change ribbons, and adjust the print
impression.
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PART 1 GENERAL USER INFORMATION

OPERATOR’S CONSOLE

The LA120 operator’'s console contains an office typewriter-style key-
board. The keyboard contains a four digit numeric display and eight
indicators. There is provision for an optional, field installable numeric
keypad.

ALT CHAR
ON LINE LOCAL sér o %s DSR sséuv PAPE&OUT

] 'v ot ] .

el TAB - CLEARALL TOP yap BOT  MAR STORE ﬁg%‘,' R | LR | I | X
SET CLEAR TABS  TOF  LEFT CLEAR STATUS RECALL BAUD ;

"513. :.".‘ nun.@ n.ﬂn ‘1q(m i] @ 8
| ‘ [ENTERS

W SR < > ? e K, o

To better understand the LA120 keyboard think of the LA120 as two
things. First, it is an input device to a computer; that is, pressing a key sends
information (a code) to a
computer. Second, it is a

AL CODE TO BE I printer; information is sent
PRINTED
sty from the computer to the
COMPUTER . . K
CoOE printing portion of the
¢ WHEN A KEV. LA120. However, you can

IS PRESSED)

set up your system to send
information from the key-
board to the printer and
computer at the same time.

MA-2306

MMMMM
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Lights
ALT CHAR E 5 :
ON LINE LOCAL -~ SET CTS --DSR  SETUP PAPEROUT
O 0 0O 0
TAB  CLEARALL TOP (1 ag BOT  MAR .~ STORE
SET CLEAR TABS  TOF ~ LEFT."""" RT' = CLEAR STATUS RECALL BAUD

The LA120 is on-line. Data is transmitted and received only while on
line.

LOCAL
The LA120 is in local mode. In local, the LA120 operates as a typewriter
and does not transmit or receive data.

ALT CHAR SET
An optional alternate character set such as APL is in use.

CTS
Transmission of data is enabled (clear to send).

DSR
The modem is in data mode (data set ready).

SET UP
Flashes to indicate that the LA120 is in SET-UP mode.

PAPER OUT
Flashes to indicate that the printer is not ready due to any of the
following conditions.

* Paper out
® Cover open

® Print head jam

Numeric Display

The numeric display indicates the next column number during normal
operation. In SET-UP mode the numeric display may also indicate line num-
ber, baud rate, form length, etc.

Local Control Keys

#,| LINE/LOCAL

Switches the LA 120 from line to local and vice versa as indicated by the
LINE and LOCAL lights.

% | HERE IS

Transmits the answerback message. This key is not active in SET-UP
mode.

##| LOCAL FORM FEED

Performs a form feed without transmitting a code to the host computer.
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ALT CHAR
ON lINE LOCAL SET

\Eﬂ Liw‘ Hnnnn wv

il LOCAL LINE FEED

Advances the paper one line at a time without transmitting a code to the
host computer.

SET-UP Keys

so |  SET-UP

Used to examine or change the LA120 features. For a detailed
description refer to the SET-UP mode in Part 2 of this chapter. In SET-UP
mode the numeric display indicates line number, baud rate, or form length,
etc. Most keys on the keyboard perform a SET-UP command function.

SET-UP command functions for the top row of keys are briefly discussed
below-

4| SETTAB

Sets a horizontal tab stop at the current column. When used with SHIFT
sets a vertical tab stop at the current line.

CLEAR TAB

Clears the horizontal tab stop at the current column. When used with
SHIFT clears the vertical tab stop at the current line.

ﬁg% CLEAR ALL

Clears all horizontal and vertical tab stops.

21 ToF

Shifted or unshifted designates the current paper position as top of form.
If top of form is not the same as the top margin, the paper will move to the
top margin {first printable line).

| TOP/LEFT MAR

Sets left margin at the current column. When used with SHIFT sets top
margin at the current line.

s G
o O 20 0: :‘O X .
etie TAB  CLEARALL TOP wan BT MAR @ﬁf Fae o ] @ a
SET CLEAR TABS  TOF LEFT CLeAn STATUS. REGALL * BAUD
o | GG il || o=Nuooe
sio || g vr | s
1Ry nnn.@n.nn 0 @

o

[ENTER]




OPERATOR INFORMATION 5

4| BOT/RT MAR

Sets right margin at the current column. When used with SHIFT sets
bottom margin at the current line.

@1 MAR CLEAR

Clears left and right margins. When used with SHIFT clears the top and
bottom margins. Left or top margin becomes 1. Right or bottom margin
becomes the maximum allowable in the current characters per inch (pitch)
or form length.

§| STATUS

Prints status message containing currently selected values of SET-UP
features.

)| STORE/RECALL

Recalls the stored SET-UP parameters. When used with SHIFT stores
the current SET-UP parameters.

4| BAuD

Selects receive and transmit baud rates. When used with SHIFT selects
split transmit baud rates.

Control Character Keys

& ESC

Generates the code for escape (Chapter 3).

sm TAB

Generates the code for horizontal tab.

SPACE BAR
Generates the code for space.

B BACK SPACE

Generates the code for backspace.

=t DELETE

Generates the code for delete.

e RETURN

Generates the code for carriage return or the codes for a carriage return
and line feed sequence (in auto line feed mode).

In half duplex, the return key can also generate a turnaround character
in addition to its normal code or codes. The turnaround character tells the
computer that it's the computer’s turn to send data.

R LINE FEED

Generates the code for line feed.
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ALT CHAR a : :
ONblNE LOSI. SET CT5 " DSR s%:? PAP%OUT

O ©

Control Keys
CTRL Key
s=| CTRL

When held down, modifies the function or codes generated by other
keys.

[‘_5%5

Hold CTRL down and press G to generate the code for the bell. G is also
used in SET-UP mode to change bell volume.

Hold CTRL down and press K to generate the code for the vertical tab.
K is also used in SET-UP mode to turn keyclick on or off.

Hold CTRL down and press L to generate the code for form feed. L is
also used in SET-UP mode to select auto line feed.

Other Keys

s | SHIFT

Functions the same as the shift key on a typewriter. When in SET-UP
mode SHIFT can also be used with other keys to select LA120 features.

& CAPS LOCK

Causes the alphabetic keys to transmit shift (uppercase characters)
codes, regardless of the position of the SHIFT key. CAPS LOCK does not
affect numeric or other keys.

e BREAK

Causes the LA 120 to transmit a short break signal (233 ms). When used
with SHIFT causes the LA120 to transmit a long break disconnect signal
(3.5 seconds).

Serlel TAB ' CLEARALL TOP ma 8 aor MAR STORE é‘éj{l R | EECH U | b
SET CLEAR TABS rork LeFT ] " CLEAR STATUS RECALL BAUD ¢

- |n|@|fg? mlm| |7l|[e|o]e

. [ENTER]
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| VIEW

Allows the operator to view the last character printed. For additional
detail refer to the last character view feature in Part 2 of this chapter.

Optional Numeric Keypad

The numeric keypad allows numbers to be entered in adding machine
fashion. Each number key, the minus key, and the comma key normally
generate the same codes as the corresponding unshifted keys on the main
keyboard. The SHIFT key does not affect the numeric keypad.

In the alternate keypad mode, the keys generate escape sequences
which may have special meanings (Chapter 3).

Ibel T e T

These keys generate escape sequences which may have special mean-
ings (see Programmer’s chapter).

aw|  ENTER

ENTER normally corresponds to the RETURN key. In alternate keypad
mode ENTER generates an escape sequence which may have a special
meaning (Chapter 3).

Power On/Off Switch
The power switch controls power application to the LA120.

Cover Interlock Switch

This switch is a safety feature which prevents operation of the LA120
when the cover is open.

COVER INTERLOCK

fo———o SWITCH (UNDER
e 7 COVER) ™|

—
POWER |
ON/OFF
SWITCH ]

L Ji MA-2317

o
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Paper Adjust Knob

Advances the paper 1/12 of an inch at a time. Pressing in and turning
the paper adjust knob enables the paper to be rolied freely in either
direction and allows precise vertical forms positioning.

NOTE

This knob should only be
used when setting up the
form. To advance the paper
use LOCAL LINE FEED or
LOCAL FORM FEED

MA-2308

Carriage Adjustment Lever

The carriage adjustment lever controls the print head gap for single or
multipart forms.

MA-2316
Tractor Adjust Knobs
The tractor adjust knobs allow fine horizontal adjustment of forms.

\
LEFT TRACTOR RIGHT TRACTOR
ADJUSTING KNOB ADJUSTING KNOB

MA-2309
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ALARM INDICATORS

The LA120 produces several different alarm and bell signals. The
operator should become familiar with these signals to determine the correct
response.
BELL and Flashing PAPER OUT Light

These alarm indications will occur under the following conditions.

kAction/Conk‘mient's

BELL Only
The bell will beep under the following conditions:




10 OPERATOR INFORMATION

Cause : Co:m ments

, Hrgh Pltch Bell Tones
! ‘Approachlng rlght margln

,,e bell tone occurs when “the
'prlnt head moves to within 10 char-
acters of the rrght margm I

" Bell character Each bell chara

re ve
kcauses a bell tone

InvalldSETUPcommand L One bell tone “occurs for each'w

T o yrnvalrd SET-UP command. ;
" Incorrect entry of answer- Attemptlng to enter more than a
back message -30 character answerback message

| e - will cause a bell tone.

TESTING AND TROUBLESHOOTING THE LA120

The LA120 automatically runs several internal tests and displays the
error test results in the numeric display.

Display ‘ " Corrective

|nd|cates Causes f Actron
0 (flashmg) Error at ROIVI address O ;Call for service
1 (flashing) Error at ROM address 2048 Call for service
2 {flashing) Error at ROM address 4096 ~ Call for service
3 (flashing) Error at ROM address 6144 Call for service -
4 (flashing) Error at ROM address 8192 Call for service
5 (flashing) Error at ROM address 10240 Call for service
6 (flashing) Reserved for future options Sl
7 (flashing) 'RAM diagnostic failure Call for service
- 8 (flashing) ‘ Mucroprocessor failure : Seenote 1
9 (flashing) : ‘Nonvolatrle memory fallure © . See notes ‘

8888 (constant) : Cover open. or paper out ~ Close cover,
_indication Reload paper

NOTES ‘
17 Turn LAT20 off then back on. /f an error /ndrcat/on reappears recard indication
. 'and call for service. :

_2 If the ‘original problem was a f/ashrng .9 check the stored SE T UP feature to
~ensure that rt has not been affected The se/f—test is an addrt/ona/ test {Part 2,
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Operator’s Troubleshooting Table

ﬂPosmble Cause and Correctlve
:;_Actlon Pl e

i ‘LA120 does ‘not kturn on““‘ ' AC power cord IS no plugged
“?when prmter power switch or. ‘
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Symptom

e Cause and Corrective

~ Paper tearmg on mult|part
forms

print head]amorpnn . head

does not move

Nokeybo ard or pnnter

arbiad or S

ters.

; PAPER OUT Inght) close cover.

Print head exerting too much

o pressure on the paper; readjust the
- print head adjustment lever.

~ Tractor incorrectly adjusted. If the

paper pulls against the tractor pins

or bows in the middle, read;ust the |
right tractor. '
Paper not straught in pnnter re-

. Mahgn paper

Paper or pnnt head j 1am clearjam“ :
and perform re|oadmg paper/form
procedure in section 3 of this

u uychapter

Prmter cover open or ajar when :
printer is turned on (normally in-
dicated by flashing 8888 and

Incorrect | commumcanon setup ‘
Ensure that your communication
setup is compatible with the equip-
ment at the other end of the line.
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Sample LA120 Operators’ Card

The operators’ card is a summary of all LA120 features, plus the
keys used to set the features. Once you become familiar with the
operation of the LA120, the card will be a valuable memory aid.

-

FORMS (CONT)
FOZERR0 DECWRITERINI =

Horizontal pitch (Characters per inch)
NOTE: Changing horizontal pitch clears left and right margins.

LA120 OPERATOR DiSPLAY  piToH

5 5.00 CPI
REFERENCE CARD _ 6 6.00 Pl
7 6.60 CPi
8 8.25 CPI
10 10.0CPI
SET-UP 12 12.0CPI
KEY FUNCTION/COMMENTS 12 :22 (c::
and[SET-UP] Locks LA120 in set-up mode: SET-UP light flashes. ) » ’
Vertical pitch (Lines per inch)
To exit set-up mode press | SET-UP NOTE: Changing vertical pitch clears top and bottom margins.
Places LA120Q in set-up mode while |SET-UP| is DISPLAY PITCH
held down; SET-UP light flashes. 2 2 LPI
To exit set-up mode release 3 3 LPI
NOTES: 4 4LP)
1. LA120 must be in set-up mode to set the following features. 6 6 LPI
8 8 LPI
2. Donotuse |SHIFT | unless specified. 12 12 LPI
FORMS
OPERATOR COMFORT
Key FUNCTION/COMMENTS KEY FUNCTION/COMMENTS
-SHIFT Display current line number
G Bell volume
Releasing [SHIFT[" returns display to current Oe_ VLOW Volume
column number 1 = High Volume
= Hi
m Set horizontal tab at current column E Key click
0 = Off
SHIFT}| and m Set vertical tab at current line 1=0n
Clear horizontal tab at current column E] Auto repeat
0 = Off
SHIFT| and Clear vertical tab at current line 1=0n
Clear all horizontal tabs Last character view
0 = Manual
SHIFT] and Clear all vertical tabs 1 = Auto
[4) or[ SHIFT] and [4] Establish top of form (TOF) -
@ Set minimum column number (left margin) COMMUNICATION
SHIFT| and @ Set minimum line number (top margin) KEY FUNCTION/COMMENTS
. Auto answerback
@ Set maximum column number {right margin} 0 = Off
SHIFT| and @ Set maximum line number (bottom margin) 1=0n
Buffer control
Clear left and right margins 0 = Small
SHIFT] and Clear top and bottom margins 1 = Large
Form Length Printer character set

1 = United States

NOTE: Changing form length clears top and ) X
2 = United Kingdom

bottom margins and establishes TOF.

DISPLAY @ Auto disconnect
1 0 = Off
thru Lines per form 1=0n
168 [E] Local echo
0 = Off

1=0n
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COMMUNICATION (CONT) COMMUNICATION (CONT)
KEY FUNCTION/COMMENTS KEY FUNCTION/COMMENTS
Auto new line at right margin @ {number) Selects receive and transmit baud rates and number
0 = Off of stop bits.
1=0n BAUD RATE
Auto line feed (Return key) (DISPLAYED) STOP BITS
0 = Off 50 2
1=0n 75 2
™) Modem 110 2
1 = FDX. No Modem 134 1
2 = FDX, Modem 150 1
3 = HDX, Supervisory 200 1
4 = HDX. EOT 300 1
5 = HDX. ETX 600 1
Keyboard and printer character set 1200 1
1 = United States 1800 1
2 = United Kingdom 2400 1
[©] fletten) Al h 4800 !
etter tfrr;)ate character set 7200 3
0 = OFF 9600 1
1 =0N
|E| Parity and data bits SHIFT] and @ Selects split baud rates:
DATA PARITY @ selects receive baud rate; |SHIFT | and @
DISPLAY BITS REC XMT then offers a choice of three transmit baud rates.
;_ ; :g:g:: ’::::; RECEIVE TRANSMIT
. |GNORE oDD . BAUD RATE BAUD RATE TRANSMIT
3 NO - (NOTDISPLAYED) (DISPLAYED) STOPBITS
4 7 IGNORE EVEN 500 75 2
5 7 (0]0]s] (EJDD 150 1
o e w
7 2
8 8 NONE  NONE 1200 e :
9 8 oDD oDD 1200 1
10 8 EVEN EVEN
2400 300 1
[ HDX initial calling state 800 !
. 2400 1
0 = Transmit
1 = Receive 4800 300 !
600 1
Secondary channel 4800 1
FDX * HDX *
DISPLAY MODE REV.CH.
STORE RECALL AND STATUS
° Speed No FUNCTION/COMMENTS
1 Restraint Yes KEY
m (letter) Select factory set-up parameters
* See M Key, Modem
Print status message
Break enabled
0 = No E] Recall set-up parameters
1= Yes SHIFT | and @ Store set-up parameters
Printer new line character
; = ’:P”ef " SELF TEST
= Line fee
KEY FUNCTION/COMMENTS
3 = Return (CR)
XON/XOFF Initiate printing self test
0=N
1= Y:s and Initiate non-printing self test
NOTE: Type any character in set-up mode to
Alternate keypad mode stop self test.
0 = No
1= Yes Copyright < 1978 by Digital Equipment Corporation

PRINTED IN U,S,A, EK-LA120-RG-001



NOTE
Form settings can be auto-
matically loaded into the
LAT20 by the computer (see
programmer’s chapter).
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PART 2 DESCRIPTION OF LA120 FEATURES
FORM SET-UP FEATURES

When putting a form into a typewriter you must position the form, set
margins, set tabs, etc. Setting up your LA120 is very similar. But, in
addition to standard typewriter settings, you can select vertical margins,
lines per inch, characters per inch, and form lengths. And these additional
selections can be permanently stored in the LA120 for future use.

To help set up your form you will first be given a recommended SET-UP
sequence.

You wilt then be shown a sample form with a typical SET-UP procedure
and sample values. When setting up the sample form for the first time, you
may find it necessary to know more about each feature.

The remainder of this section should answer all your questions about a
specific feature.

Recommended Sequence for Setting Up a Form

The following sequence is recommended for setting up a form. It is a
guide showing all the steps that an operator may perform.
You do not have to use all the steps or features; however, you must follow
the order presented.

1. Load paper and ribbon

2. Turn power switch on

3. Enter SET-UP mode

4. Select the number of lines per inch ..., ®*

5. Enter form length ...

6. Establish the top of the form (TOF) ... @

7. Set tOp MaArgiN ..o @

8. Clear all vertical tabs

9. Set vertical tabs ... @
10. Set bottom MaArgin ........cocoiiiiiiici e @
11. Select the number of characters per inbh ............................... @
12. Set left margin ... @
13. Clear all horizontal tabs
14. Set horizontal tabs ... @
15, Set right margin ... @

16. If desired, store the above form settings
17. Exit SET-UP mode.

*Circled letters correspond to information on the following pages.
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Sample Form SET-UP

The best way to learn to use your LA120 is to set up a sample form.
Simply perform the steps in the procedure column, and observe the numeric
display for the desired results. The keys used column lists the keys that
must be pressed to perform the procedure. When you are finished, your
form will have the same margins, tabs., etc., as the sample below.

VERTICAL
TABS

©TOP OF FORM
(FORM PERFORATION)

RIGHT MARGIN

LEFT MARGIN HORIZONTAL TABS (COLUMN 82)
(COLUMN 3)
i T T T T T T SRQUIT QRDER REFERENGE T M
N et . , v
: o STafus i
O 0 SUB CUSTOMER NAME SUB CUST CODE O
H . [ MILLICENT MINNUWW
fcUsTomER e o No' 3 oLate No o WARRANTY P P . I
-{ L4 1Q/ XXXXX
O o BT 40
[ ) (
LINE8 T MARINE FARMS INC. s MINNOW PACKING CO.
. MENEMSHA ROAD - - M WEST CHOP :
5
O we MENEMSHA. MASS, B VINEYARD HAVEN, MASS. ! O
t 00011 H
5 [ : 000t |
H b !
d !
O L 4 8 -IE O
s 1 |
. . JAWS INDUSTRIES !
SQUIBNOCKET LANE
O I CHILMARK, MASS. : O
) 00011 .
o L o a SHIPMENTS: PARTIAL (] - COMPLETE !
O [roemms o] saceswm | _srsrow wove v [rmansromiarin T screswent | omoea rvee | sarias | s cooe By [mo | O
XXX | 1= | Jwra mo] wooue X X
- ETTTa T e " o
LINE 20 f é:s; o 2 %:?': . VaTen StmaL NG ‘scneo_swr T e
\
QO s oeror | omen XXXXX '®)
! Aiiowes [xevrronto ooy FeGu DEL o
O QUANTITN ITEM DESCRIPTION MODEL NO ©UNIT PRICE GROSS AMOUNT PIL O
LINE 25 1000 RESISTOR 73684 ~ XXX
50 LABEL MAKERS XXX
0) 100 METAL TAB XXX
25 METAL TAB HOLDERS XXX O
10 METAL TAB CRATES XXX
10 < TRANSFORMER 73980 XXX
O | @ 6 UINES - O
t PER INCH e !
1 %
O [ )10 CHARACTERS PER INCH |
i (AT 10CPIWITH AN 8 O
| INCH WIDE PRINTING AREA, .
LINE LENGTHWILL BE "
O 80 CHARACTERS) O
L LINE 5—Q O
SET 1 ewierina coomomaton . .- - SET 2 OPEN FiLE T SET 3emsorr © ...LOGIC cusT. INvOICE PRELIM. prooUCTION CONTROL | ...
gottom | QO . FOR FURTHER. INFORMATION (OF
. . : CONTACT: - L :
m’; Fé%IaN‘ i +*SELACHII GILLIS -
- 602-602-1000 N
O 026021000 ko)

TOP MARGIN
[~ (LINE 4 FIRST
PRINTABLE LINE}

FORM LENGTH (66) =

LENGTH OF FORM IN

INCHES (11") X LINES
PER INCH (6)

FORM WIDTH: 8%

INCHES



NOTES
1. In steps 5 through 12
use LOCAL LINE FEED ¢to
advance to desired line.
2. Press SHIFT to display
current line number.

NOTE
Select your operator com-
fort features and commu-
nication features prior to
storing your form settings.
This will enable you to store
all your features at the same
time.

Procedure
1. Enter SET-UP

2. Select 6 lines per
inch

3. Enter form length;
66 lines

4. Establish top of form at
form perforation

5. Set top margin at
line 4

6. Clear vertical tabs

7. Set vertical tabs at
line 8

8. Set vertical tabs at
line 20

9. Set vertical tabs at
line 25

10. Set vertical tabs at

line 45

11. Set bottom margin at
line 58

Select 10 characters
per inch

12.

13. Set left margin at

column 3

14. Clear horizontal tabs

15. Set horizontal tabs at

column 10

16. Set horizontal tabs at

column 21

17. Set horizontal tabs at

column 41

18. Set right margin

at 82

If desired, store SET-UP
features

19.

.................................. @ v

OPERATOR INFORMATION 17

Keys Used

CTRL and
SET-UP

G

@ SHIFT and
SHIFTand‘%‘;g
@ SHIFT and
@ SHIFT and
@ SHIFT and
@ SHIFT and
@ SHIFT and

@ H]

®

SHIFT and

Numeric Display

Indicates column
number

6

66

Indicates column

20"

25"

45

58 *

10

3

Indicates column
number

10

21

a1

82

(Display goes blank
for a few seconds)

*Press SHIFT to obtain correct numeric display indication.
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SET-UP Mode

LA120 features can be changed only while in SET-UP mode. Normalily

four steps are required to perform a SET-UP.

W=

Enter SET-UP mode

Change a feature such as tabs, baud rate, etc.
Store the feature if desired {see note)

Exit SET-UP mode.

SET-UP mode may be entered while on-line or in local. But, to prevent

loss of data, you should enter SET-UP mode only when your system is not
sending data, or if it uses XON/XOFF or the restraint signal.

exi

The following procedure describes the two methods of entering and
ting SET-UP mode.

Procedure ; Indication/Comments

Method 1

Press and hold CTRL. Then SET-UP light flashes to |nd|cate
press SET-UP and release you have entered SET-UP mode.
both keys. You now change '

any SET-UP feature.

Press SET-UP to exit ~ SET-UP light stops flashing.
SET-UP mode. T :

Method 2

Press and hold SET-UP. You SET-UP hght flashes to mdlcate
must continue to hoid the you are in SET UP mode T
SET-UP key while changmg

any feature. ~

Release SET-UP to exit = SET-UP light stops flashing.

SET-UP mode L e e T !

NOTE

Storing enables the selected
feature to be permanently
stored. For detailed informa-
tion refer to the Store, Re-
call, and Status description
in this chapter.



NOTE

Changing lines per inch

clears
margins.

top and bottom

I X 78 N

"EEAE(
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Selecting Lines Per Inch

The LA120 offers six different vertical pitch (lines per inch) selections.
This feature enables your LA120 to be tailored to accept a large variety of
preprinted forms. You can also use these settings to print super and
subscripts. To do this select 12 lines per inch, then doublespace all lines
except those requiring super or subscripts.

To select lines per inch, count the printed lines per inch on your form.
Then set the LA120 to the corresponding number.

____,_,__-———-'-’"?
: ° [ INCRES [N
: ° SIX —XimoroRs
o . LINES MNOFORSTUV
R — iy PER KNOPORSTUVKX
o —— INCH
MA-2314
3 4 6 8 12
pevo RETVE% 1 &/
veewo,  Vtszgc LT¥sIE BT ( %2§
RF Y "F$AR (. wevR () 1
HEERIC 437800 HLETOK %i ;
] - 7 - 4 ll. 4 !.-—
¥BLETC gyugry FERTOX T %ty ; AN
A%TOIKE T ykg, . KFp- é
FEZE () $URTOOK R () X+ (Y k+y—, BT 2

12

~ SET-UP light stops flashing.
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Setting Form Length

The LA120 measures form length in lines per form. To determine how
long your form is, measure the length of form in inches, then multiply the

length of form by the lines per inch you have previously selected.

Form length = Length of form in inches x selected number of lines per

inch.

Perform the following procedure to enter the number of lines per form.

Your choices of form length range from 1 to 168 lines.

Form '

Length

(Inches)

3

35

4

5.5

6

7

8

85
11
12
14

Procedure '

12

14
16
17

22
24
28

11 |nch form at 6 Imes per lnch = 66 line form‘ Iength
b Not recommended : :

PreSs ¥

~ Lines per Inch Selected

A“‘ASET UP Iught flashes to |nd|ca‘te

lndlcatlon/Comments

- that you are in SET-UP mode.

Current form - length in lines m-"‘jé

dlcated by numerlc display.

Numeric display |nd|cates a new
alue each time [#]is press d. Stop |
hen desured number of Imes 13*‘;;

l’i‘ght stOpe,fleshing; =

NOTE

Changing form length clears
top and bottom margins and
sets the current line number
to 1.
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Top of Form (TOF)

Since the LA120 has no way of knowing where your form starts you
must establish the top of the form (TOF). Top of form should be set for all
new forms or when changing existing forms.

NOTE
Since the LA120 does not
remember the top of form
when power is turned off,
you can avoid performing
the TOF procedure by press-
ing the local form feed key
prior to turning the LA120
off.

FORM
PERFORATION
TOP OF

PRINT HEAD

INDICATOR

MA-2298

n is established. Num
“display indicates line number. If top

SET-UP light stops flashing
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Top and Bottom Margins and Vertical Tabs

SHIFT, TOP/MAR, and BOT/MAR are used to establish or change the
top and bottom vertical margins. The top margin specifies the first printable
line on the form.

SHIFT and SET TAB or CLR TAB are used to set and clear vertical
tabs. CTRL and m are used to advance the form to the vertical tab stop.

Tabs can be set or cleared at any time; however, when setting up a new
form set tabs after setting the first margin.

—  LINE
___________ INDICATOR

FORM

PERFORATION
__________ ﬂg \\ MARGIN
== 0
= S, .)‘-;}’

MA-2300

Displaying Line Number of a Vertical Tab or Margin

: Procedure : Indlcatlon/Comments

Enter SET-UP mode - SET-UP Ilght flashes to |nd|cate
N you are in SET UP mode.

To read top margin press With SHIFT held down numenc

LOCAL FORM FEED display |nd|cates top margin.
- To read tab press and hold Form advan‘ces‘to vertical tab stop.
CTRL and press| i , With SHIFT held down numeric dis-
: play will mdncate Ilne number of tab
: stop

 Repeat above step for each
additional tab stop

To read bottom margin press' 'e ,,nghest Ime number dnu“s’”played 2
~and- ‘hold SHIFT and re- ~ before sklppmg to the next form is
peatedly press LINE FEED ~‘v~~~th_e bottom margin.

whlle observmg numerlc dls-'

SE]‘;’UP Iamp stops ﬂashmg'
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BOTTOM

MARGIN

(LAST PRINTABLE
LINE)

TOP
MARGIN

FORM
PERFORATION

MA-2301

dvance paper to the des:re
Iocatlon of the: top marg/n If

Setting Bottom Vertical Margin
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Clearing Vertical Margins

~ Procedure , o
" Enter SET-UP mode

Press and hold SHIFT, and

press | ¥

Exit SET-UP mode

NUMERIC
DISPLAY

W,"Llnducatlon/Comments o
- SET-UP hght flashes to mdac eiw

you are in SET-UP mode.

Top and bottom vertical margms are
cleared. ‘

SET-UP light stops flashing.

LINE
REQUIRING
TAB

MA-2303

Setting Single or Multiple Vertical Tabs

Procedure

' Enter SET.UP mode S

LOCAL LINE FEED ad-
vances the form to the line
requiring a tab.

Press and hold SHIFT and ;

press| ;

Rgpeat the above two steps
for each additional tab.

Exit SET-UP mode

lndlcatlon/Com ments

SET-UP light flashes to lndlcate“:qz
‘you are in SET-UP mode.

Tab is set. Numeric display indicates
line number of tab.

SET-UP light stops flashing.



OPERATOR INFORMATION 25

Clearing a Single Vertical Tab

Procedure s T Indlcatlon/Comments

» Enter SET UP mode ~_ SET-UP light flashes to mdlcate
~you are in SET-UP mode. ‘
~ Press. and hold CTRL andi . Form advances to vertncal tab stop 3
: press ol EL RS it ~ With SHIFT held down ‘numeric

. lesplay lnd:cates Ime number of tabw
 Press and hold SHIFT andg“
‘ :jr;press e\ '

“)Exut SET UP mode

'f‘The vertical tab is cleared

- SET-UP light stops flashing.

Clearing all Vertical Tabs

Procedure

press X
':“Exn SET-

~ SET-UP light stops flashing

Characters per Inch (Horizontal Pitch)
NOTE THE LA 120 offers eight different character per inch selections.

Changing characters per
inch clears left and right
margins.
Characters
Per Inch Example

16.5 0123456789AaBbColdEeF fGdHhI 1 JKkL1KeNnOoPrRaR rSsTEULYVIWX R YuZz
13.2 01234567894aBbColdEeF fGdHhI1JiKkL1MmNnOoFrAaRrSsTEUWY
12.0 012345678%A3RbCelidEeF fGdHhTiJJKkL1MmNnDoFrRaRrGs
10.0 0123454678%A2RbCeldEeF fOgHMIiJUKELIMmNADO
8.25 012345464789AaBbCeDNdEeF FG=eHhI1 JJUKkL
6.6 0123456878 AaaRbCoclidEeF FG=stHM
6.0 01234567893 RbCeochdEeFfG=
5.0 DL1LZ23A454578FkmaabBbCocldiE e

This feature saves paper and prints a full 132 columns on 8-1/2 x 11
inch paper that can conveniently be bound into a looseleaf notebook and
stored in a standard file cabinet.

The following table lists the number of characters that can be printed on
the most commonly used forms.
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Typical
Form
Width*
(inches)
6
7
8
10
11
13.2

5

30
35
40
50
55
66

6

36
42
48
60
66
79

Characters per Inch

6.6
39
46
52
66
72
87

825 10 12 13.2 16.6

49 60 72 79 99
57 70 84 92 115
66 80** 96 1056 132
82 100 120 132 1656
90 110 132 145 181
108 132 158 174 217

*Form widths listed represent the usable printing area on the
most commonly used forms.
** At 10 characters per inch, 80 characters can be printed on an 8-1/2
inch wide form with 1/4 inch margins.

Procedure
Enter SET-UP mode

Press |
Press |
selection

Exit SET-UP mode

again to change

Indication/Comments

SET-UP hght "fla‘Shesthd’ indicate
you are in SET-UP mode.

Current character per inch selection
appears in numeric display. ...

Numeric , e
Display Characters
“Indicates Per Inch
5 : 5
6 O 6
7 6.6
8 8.25
10 10
15 1
13 13.2
16 16.2

Numeric display ihdicates current
characters per inch selection. The

Foient 'SET-UP light stops flashing.

NOTE

If preprinted forms are used,
ensure that characters print
within the columns.
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Horizontal Margins and Tabs

LEFT MAR and RT MAR are used to change the left and right horizontal

margins. The left margin specifies the first printable column, the right
margin specifies the last printable column.

SET TAB and CLR TAB are used to set and clear horizontal tab. Tabs
on the LA120 work similar to tabs on a typewriter. When a horizontal tab
code is received the print head advances to the next horizontal tab stop. If
the tab stop is column 9, printing starts in column 9.

Displaying Column Number of a Horizontal Tab or Margin

Procedure

To read nght margin, |
~ peatedly - press TAB ‘while '
’;observmg numeric dlsplay




28 OPERATOR INFORMATION

Setting Left and Right Margins

Indlcatlon/Comments ,,
 SET-UP Ilght flashes to mdlcate
~you are in SET- UP mode.

Press | % ~ Left and right margins are cleared.

" To select the left margin

position the print head in the LEFT RIGHT
co ~ MARGIN = MARGIN

desired column as indicated
by the numeric display

NUMERIC

DISPLAY MA3382

Press | % Left margin is set. Numeric display
~ “indicates column number of margin.

To select right margin posi-
tion the print head in desired
column as indicated by nu-
meric display. '

Press | 4 Right margin is set. Numeric display
- indicates column number of margin.

Exit SET-UP mode SET-UP light stops flashing.

NOTE

If desired, perform the tab setting procedure prior to setting the right margin.

Clearing Left and Right Margins

- Vlndlcatlon/Comments

i ~,‘SET UPhght flashes to mdlcate you .
~are in SET-UP mode. o

~ Left and nghtmmargms are cleared.

SET-UP light stops flashing.




Setting Horizontal Tabs

PF°°ed"fe | , o
~ Enter SET up m de ‘

‘tabs.

. If desned c/ear horlzonta/; £ e

Move the pr/nt ‘head to the”
des:red tab /ocat/on as. /n-'

OPERATOR INFORMATION 29

lndncatmn/Comments -
SET-UP light flashes to mducate“
you are in SET UP mode o

o Ta

o USETTING
o | e

Al hbnzontal tabs are cleared
SET UP Ilght stops flashmg‘
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OPERATOR COMFORT FEATURES
The LA 120 contains a number of features designed for operator comfort.

* Auto Repeat—A character is repeated for as long as the key is held
down.

® last Character View—oprint head moves enabling the last character
typed to be seen.

e Bell Volume
¢ Key Click

Auto Repeat

Auto repeat allows a key to be automatically repeated at the rate of 7.5
characters per second, gradually increasing to 25 characters per second
when the key is held down for more than one-half second. Auto repeat
affects all printable character keys plus space, backspace, line feed, and
delete keys. Auto repeat may be turned totally on or off by using the
following procedure.

Procedure Indication/Comments

Enter SET-UP mode SET-UP light flashes to indicate
you are in SET-UP mode.

Pressj i Current selection of auto repeat
appears in numeric display.

Press| '# | again to change Numeric display indicates either:

selection 0 = repeat off

1.= auto repeat on.
Exit SET-UP mode SET-UP light stops flashing.
NOTE )

LOCAL LINE FEED a/ﬁ(ays auto repeats.
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Last Character View

Last character view (LCV) enables the operator to view the last character
typed. When typing pauses, the print head moves to the right for a clear
view of the last character, then moves back automatically to print. When
LCV is not selected the VIEW key can be used to view the last character
typed. To select LCV perform the following procedure.

“Enter SET-UP mode

ndication/Comments

~ SET-UP light flashes to indicate

~ you ‘areiin‘:SE‘[‘.U‘R;m;odel,,, BRI

Current LCV selection ap

Bell Volume

Perform the following procedure to lower or increase the volume of the
LA120 bell.
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Key Click

The LA120 has a silent keyboard for low-noise environments. But if a
keyclick is desired or if you wish to turn the keyclick off, perform the

following procedure.

Procedure o

" Enter SET-UP mode

Press| &

Press| I
selection

again to change

Exit SET-UP mode

COMMUNICATION FEATURES

" SET-UP light flashes to lndlcate ”

NOTE

The bell volume feature also
changes the volume of the
keyclick.

Indlcatlon/Comments

you are in SET-UP mode.

Current selectlon of keycllck
appears in numeric display.

Numeric display indicates either:

- 0 = key click off
1 = key click on.

SET-UP light stops flashing.

To send and receive data the LA120 must be compatible with the
equipment and program at the other end. Therefore, communication
features are normally preselected and should not be changed unless
compatibility is verified. For a more detailed explanation refer to the
programmer’s and communication sections.

The following features are described in detail and can be selected to

match your system requirements.

¢ Line/Local

¢ Answerback

® Auto answerback
e Buffer control

® Keyboard and printer
character set

® Printer character set
e Auto disconnect
¢ |Local echo

® Auto new line at right
margin

Auto line feed
Modem

Half duplex (HDX) initial
calling state

Secondary channel

Parity and data bits
Printer new line character
XON/XOFF

Alternate keypad mode
Alternate character set
Break action
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COMPUTER E
EQUIPMENT OR DEVICE /
SETTINGS MUST -

BE COMPATIBLE - ’

TO COMMUNICATE ~d
MA-2297

Line/Local
When on-line the LA120 is able to communicate with your system.

When in LOCAL the only communication is between the keyboard and
the printer portion of the LA120.

’ ( PRINTER ‘_‘

COMPUTER
KEYBOARD
ON LINE
l PRINTER S
LOCAL
cory COMPUTER
KEYBOARD
LOCAL MA3379

Indication/Comments
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Baud Rate (Speed)

Baud rate is the speed at which data moves to and from your LA120.
And because you must communicate with many systems, a large selection

of baud rates are available.

COMPUTER %}
ORDEVICE |

MA-2296

In some systems transmit and receive speeds are different. This is known
as the split baud rate. To set the baud rate for your LA120 perform the

following.

Procedyure ‘

Enter SET-UP mode

©1=

Press|

)
Press «QJJ again to change

transmit and receive baud
rate ‘

SET-UP light stops flashing.

Indication/Comments

SET-UP light flashes to indicate
you are in SET-UP mode.

Numeric display indicates baud rate.

Baud Actual
- Rate Baud Stop
(Displayed) Rate Bits
50 50 2
75 75 2
110 110 2
134 134.5 1
150 150 1
200 200 1
- 300 - 300 A
600 800 g
1200 1200 1
1800 1800 1
2400 2400 1
4800 . 4800 1
9600 1
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To set the split baud rate for your LA120 perform the following.

“,&Procedure " Indica

 Enter SET-UP. mode ~ SET-UP light fla
. youare in SET- UP mode.

Rre;ss «% untll ‘a ‘receive ‘,Numenc dlsplay mducates recelve
~ baud rate of 600, 1200, 'i~,""‘7baud rate ‘ Fiigs
2400, or 4800 is dlsplayed gt e

7“Press ag_(jT hold SHIFT a‘nd,_: : W|th !SHIFT held down numenc

ndlcates transmlt baud rate"

~ Press and hold SHIFT and
‘press. to change trans-,y;f bl i

Tréhsmlf '
Baud Rate
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Answerback

Answerback is a short message of up to 30 characters entered into the
LA120 by the operator. The message is transmitted from the LA120 after
receiving a command from another device or when the operator initiates the
answerback message from the keyboard. The message usually consists of
a code that identifies the LA120. This feature
automatically logging onto a system.

Control codes such as carriage return, line feed, tab, etc., may be part of
the answerback message. If a control code is entered one of the following
unique characters will be printed.

A jumper internal to the LA120 provides a permanent answerback
message that cannot be changed by the operator. The jumper may be
removed by the installer after entering and testing the answerback

message. See Chapter 2 for additional information.

REQUEST
FOR

ANSWERBACK
MESSAGE

COMPUTER 3

ANSWERBACK
MESSAGE

_ ORDEVICE

MA-2295

Transmitting or Printing the Answerback Message

Procedure -
bross HERE IS

NOTE sl
The LA120 does-

Indication/Comments

LA120 transmits the answerback

message if on-line. Message prints

out if the computer echoes the.
message or if local echo is selected.

Message prints out if in local.

not respo'hd if HERE IS s pressed while in SET-UP mode.

is also a means of

NOTE

If the answerback jumper is
removed the answerback
message cannot be altered
or erased.
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Enterlng/Deletmg Answerback Message

Indlcatlon/Comments

Procedyure ‘ e
~ Press and hold CTRL  SET-UP light flashes to
Then press SET-UP you are in SET-UP mode. . N
" Press and hold CTRL. Then  Next character typed starts the{
_press. HERE IS and releasei: ~answerback HER oy
" both keys : e E T
NOTES

e Typ/ng more than 30 characters prevents the answerback message from belng '
o permanently stored. If th/s accurs a bell r/ngs and the entire procedure (startmg with
CTRL and HERE IS) must be repeated TR T :

: ‘If no answerback message is destred do not type any characters {sk/p the next
L step) : : :

’ ~Type up to 30;characters to : Message pnnts and” is temporanly' fft

Answerback message |sper
manently stored} (numerlc dlsplayl

Epress HERE IS

Auto Answerback

NOTE This feature automatically transmits the answerback message the first
This feature does not affect time the LA120 is transmit-enabled after the modem enters data mode.

the HERE IS key, or re-
sponse to ENQ from your

system Indlcatlon/Com '

Iashes to |hd‘,|cate‘ :

,turned off :
= auto answerback: featur
turned on.

 Exit SET-UP mod
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Buffer Control

Typically a printer receives a series of characters, temporarily stores
them in a buffer, and then prints them one at a time.

During synchronization, the LA120 constantly monitors the number of
characters stored in its input buffer. When the number of characters ex-
ceeds a “high water mark,” the LA120 signals the data source to temporar-
ily pause. Meanwhile, the printer continues to take characters out of the
input buffer. When the number of characters remaining is less than a “low
water mark,” the LA120 signals that transmission may resume. The values
used for the high and low water marks are determined by selecting a small
or large buffer. For additional information see Chapter 3.

When the LA120 is switched off-line, it may continue to print several
lines of data. This is a normal condition when using the large buffer.

Summary Table

Control Comment
Small buffer Recommended when terminal is used interactively.
Large buffer Recommended when LA120 is used primarily as a
printer.
Procedure Indication/Comments ' S ,
Enter SET-UP mode =~ SET-UP light flashes to indicate
‘ you are in SET-UP mode.
Press | - Current selection of buffer size
appears in.numeric display.
Press | ¥ lagain to change Numeric display indicates either:
selection 0 = small buffer -

; 1 = large buffer. :
Exit SET-UP mode - SET-UP light stops flashing.
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Keyboard and Printer Character Set

This feature enables the LA120 keyboard and printer to function in a
specific national language. The standard choices are United States and
United Kingdom. Finnish, Swedish, Norwegian/Danish, German, and
French are optional and require different keycaps.

_ Indication/Comments
~ SET-UP light flashes
© you are in SET-UP mode.

Procedure

Current keybdea;fd;
acter set appears in

Printer Character Set

This feature enables you to receive messages in a specific national
language that is different from your keyboard. These character sets are:

United States
United Kingdom
Finland

Sweden
Norway/Denmark Optional
Germany

France

} Standard

For example, you are an international firm and your daily business over

nvo7e the LA120 is conducted in English. A Swedish customer decides to send an

This feature has no effect on order in Swedish. You would select character set 4 enabling you to receive
the keyboard. and print the order in Swedish.
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Procedure  ~ e ;Indlcatlon/Comments

Enter SET- UP mode T SET-UP light flashes to mdlcate
you are in SET-UP mode.

Press| « ' Current printer character set
appears in numeric display.

Press| ¢ | again to change Numeric display indicates:
selection

United States
United Kingdom
Finland

Sweden
Norway/Denmark Optional
Germany

France

Exit SET-UP mode SET-UP light stops flashing.

} Standard

NoophwWwN-—-

Auto Disconnect

Auto disconnect hangs up the phone when the LA 120 runs out of paper,
the cover opens, or the print head jams. This feature is most useful if your
terminal is unattended.

There are two additional ways to cause an auto disconnect:

° Manually by pressing and holding CTRL and pressing| ®

° Remotely by receiving EOT (end of transmission) from your com-
puter.

When auto disconnect is off, data terminal ready is always asserted. See
Chapter 4 for additional information.

Procedure o Indication/Comments ,
Enter SET-UP mode : SET-UP light flashes to mdlcate
, - you are in SET-UP mode.
Press | & e ; Current selection of auto dlsconnect
et appears in numeric display.
~ Press | ™ {again to change Numeric display indicates either:
~ selection e 0= off
1 = on.

Exit SET-UP mode - SET-UP light stops flashlng

NOTE
If auto disconnect is not
used it must be set to off.
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Local Echo

NOTES Selecting local echo causes each typed character to be transmitted and

If your computer does not printed. If local echo is not selected, pressing a key will only transmit the
echo characters, local echo haracter.

feature should be selected.
ENQ characters are never
echoed.

e : %
= .‘f\.,.» X
“‘\‘.‘:‘“" &

LOCAL ECHO =ON LOCAL ECHO = OFF
CHARACTER TRANSMITTED CHARACTER TRANSMITTED
AND PRINTED ONLY MA-2299

_ Pro n/Comments

 Enter SET-UP mods

SET-UP light flashes to mdlcate
~you are ln SET-UP ‘mode. : :

Press E Current selectlon of Iocal echo
e R e B appears in numeric dlsplay S

" Press| % |again to change  Numeric dlsplay mdlcates elther
"selection,’. 0= off ) :

‘f«Exn SET~UP mode < s 'SET'-UP; light stops flashing.

Auto New Llne at R|ght Margm

This feature when selected causes the LA120 to generate an internal
carriage return and line feed if the incoming message tries to print beyond
the right margin.

This is extremely useful in a message network where the accidental
omission of a carriage return code results in the partial loss of the message.

If not selected, printing beyond the right margin sounds the bell and
characters are lost.

f;j'_‘Procedure i u e Indlcatlon/Comments ;

 Enter SET UP mode ~ SET-UP light flashes to mdrcat
‘ ) SO ~_you are in SET- UP mode o

: ”;Prees o pEE Current select:on of auto“new lme

o S St ;,,appears in numeric display. =~

Press| * ‘agai;n_ to ~change Numerlc display indicates elther

- ??'ectif’ﬂ ey e ,,,,O = auto new line feature off

o 1 = auto new line feature on.

~ Exit SET-UP mode - R 'SET up Ilght stops flashmg LN
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Auto Line Feed

The auto line feed feature enables the RETURN key on the LA120 to
function like the return key on a standard electric typewriter. When the auto
line feed feature is turned on, pressing the RETURN key generates the
carriage return (CR) and line feed (LF) codes. When the auto line feed
feature is disabled, the RETURN key generates only the carriage return
(CR) code.

Procedure , Indlcatlon/Comments

Enter SET-UP mode ~ SET-UP light flashes to lndlcate
you are in SET UP mode.
Press | I Current selection of auto line feed
appears in numeric display.
- Press 'ﬂ: again to change Numeric display indicates either:
- selection 0= off ~
, : 1 = on. ;
Exit SET-UP mode ~ SET-UP light stops flashing.
Modem

This feature enables selection of a protocol that matches your commu-
nication requirements (see Chapter 4).

Refer to the half duplex initial calling state and the secondary channel
procedures for related modem SET-UP features.

Selectable Protocols
Full duplex without EIA control (no modem)
Full duplex with EIA control {(modem)
Half duplex with supervisory control
Half duplex with coded control (EOT turnaround)
Half duplex with coded control (ETX) turnaround)

Procedure o ylndlcatlon/Comments‘

Entér SET UP mode “SET UP. hght flashes to- mdlcate
~ you are in SET-UP mode. :

Current selection of modem
protocol appears in numenc dlsplay

‘ Numerlc dlsplay indicates: e

again_ to “:'yéyhahge*"

1 FDX, no modem
2 FDX, modem .
-3 HDX, supervnsory

NOTES

If a double line feed occurs,
turn this feature off since the
computer is already per-
forming this function auto-
matically.

In coded control half duplex,
the RETURN key transmits
the turnaround character
automatically after trans-
mitting its normal code or
codes.

The ENTER key on the nu-
meric keypad is also affected
by this feature.
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Half Duplex (HDX) Initial Calling State

When the LA120 initiates communication with a computer, the condi-
tion of the HDX initial calling state is checked. The condition of this state
determines if the LA120 starts receiving or transmitting. This feature can
only be used if choice 4 or 5 of the modem procedure has been selected.

. Procedure jlndncat-on/Comments by
“,Enter SET- UP mode S 5 - SET-UP hght flashes to md:cate
' ~you are in SET-UP mode.

 Press| @ | SRl e Current selectlon of HDX mmal call—;
e : S ;Jlng state appears in numerlc dlsplay

Press @ agam to change e k'Numenc dxsplay mdlcates elther S
I'selectlon e T 0= transm|t L
R A T receive.

"'gh’t stops flashlng :

Secondary Channel

This feature has two meanings. First, if modem choices 1 or 2 (full
duplex) were selected, the secondary channel feature can be used to
indicate the restraint mode.

The second meaning applies when half duplex modem choices 4 or 5 are
selected. The secondary channel feature can now be used to indicate the
presence of a secondary (reverse) channel.

Indlcatlon/Comments

SET UP hght“‘flashes to lndlcate?i
§ "*jyou are in SET UP mode S,

- Cu elec‘uon of secondaryf %
i Jchannel appears in numerlc dlsplay

~ Press | @ |ag:
~selection

T;VIVVIo‘dem
1 : 40r5
: Selected ,fSeIected ;

;f;Speed control mode : ,Secondary channeykd
.Restralnt ,m‘od‘e‘ o "Secondary channel yes |

- SET-UP light stops flashing.
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Parity and Data Bits

Parity enables data errors to be monitored and thereby verifies correct
data. If an error in transmission occurs, the LA120 detects it and prints a
symbol ( ¥ ).

In addition to parity, this feature enables selection of seven or eight data
bits.

Procedure Indication/Comments ;
Enter SET-UP mode SET-UP light flashes to indicate
you are in SET-UP mode.

Press | & o Current selection of parity and data
bits appears in numeric display.

Press| '* |again to change
parity and data bit selection

Numeric

Display Data Parity Parity

Indicates Bits Rec - Transmit
1 7 Ignore  Mark
2 7 Ignore  Space
3 7 Ignore Odd
4 7 Ignore  Even
5 7 Odd Odd
6 7 Even Even
7 7 None None
8 8 None None
9 8 Odd Odd

10 8 Even  Even

Exit SET-UP mode SET-UP light stops flashing:.

NOTE
When eight data bits are selected the LA120 ignores the eighth data bit on
characters received and transmits all characters with the eighth data bit set to zero.



NOTE
In choice 2 the LA120 also
performs a carriage return
when it receives vertical tab
and form feed characters.

NOTES
XON/XOFF should only be
changed when your system
is not sending data.

If the terminal does not print
on-line it may be necessary
to type CTRL-Q.

Printer New Line Character
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This feature controls how the LA120 responds to line feed or carriage
return codes it receives. You can select three different ways for the LA120
to respond as described in the following table.

Selections  Carriage

Indicated  Return Line

- by Numeric Code Feed Code

~Display Recelved ‘ ~ Received

1 ~ LA120 performs carrlage LA120 performs line feed

- B return. ;
2 LA120 performs carnage ' LA120"'performs carriage re-

: ' _:[return _ turn and line feed. ‘

3 s LA120 performs carnage LA120 performs line feed.

,return and line feed.

ijPress W
seIectlon :

XON/XOFF

again to change

SET UP- Ilght flashes to mdncate,"
you. are in SET UP mode ‘

Current selectlon of prmter new line
,character appears m‘ numenc“ :
‘dlsplay ‘ , :

‘,Numerlc drsplay mdrcates erther

e No new line character et
w20 L|ne feed new line mode

3. ,,,:‘;Carrlage return new Ilne mode
SET UP Irght stops ﬂashmg

The LA120 is capable of automatically generating the XON (DC1) and
XOFF (DC3) codes. XOFF stops transmission of data from the computer
to the terminal, while XON resumes transmission.

For related information refer to the buffer control procedure.

Numerlc drsplay mdrcates elther

e SET—UP Ilght stops ﬂashlng

0= 'XON/XOFF is drsabled
1;'— XON/OFF is enabled.
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Alternate Keypad Mode

This procedure enables the optional numeric keypad to be used in two  NOTE
ways: to generate character codes, or to generate escape sequences. The  When in alternate keypad
following table describes the characters and escape sequences generated /mode and local the numeric

by the 18 keys on the keypad. keypad cannot be used to
print characters.

Character or Escape Sequence Transmitted

Numeric ! Normal Alternate

Keypad Key - Keypad Mode Keypad Mode

PF1 o ESC O P | ESCOP

PF2 ESC O Q ESC O Q

PF3 ESC O R ESCOR

PF4 ESCO S ESCO S

ENTER Same as ESCO M

RETURN key

, {comma) | , (comma) ESCO I

— (dash) — (dash) ESCOm

. (period) . (period) ESC O n

0 0 ESCO p

1 1 ESC O g

2 2 ESCOr

3 3 ESC O s

4 4 ESCOt

5 5 ESCOwu

6 6 ESCOv

7 7 ESCO w

8 8 ESC O x

9 9 ESCOy
- Procedure el “lndlcatlon/Comments \,

Enter SET-UP mode ~ SET-UP light flashes to mdlcate
. youarein SET-UP mode. ;
Press | v | Current seléction of alternate |
R keypad mode appears in numeric

T . . E dlleay
Press | again to change Numenc display indicates elther
%ﬁi:’:select”ion;" e R Q = normal keypad mode

1= alternate keypad mode

f';SET up Ilght stops“ﬂash 9.




NOTES
The APL character set is
part of the National Charac-
ter Set option.

When the LA120 is printing
APL characters the ALT
CHAR SET light is on.

If in SET-UP mode with APL
selected, the status
message and self-test will
be printed out using APL
symbols.

NOTE
Alternate character set must
be set to 1 to select APL.
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Alternate Character Set

The alternate character set feature is used only with the APL character
set (a programmer’s language, see note 1). To use the APL character set,
first set the alternate character set feature to on {(1). Then the LA120 can
manually or automatically switch {under computer control) between the
selected printer character set and the APL character set. When switched to
APL, data from your computer prints as APL characters. (For additional
information see APL character set description in the programmer’s chapter.)

Selecting Alternate Character Set

~ Procedure : : Ihdicatlon/Cdm’m‘e’n‘t’s"

he APL keyboard the keyb
inter /

Nyu”r;nerl;: display indicates either:
) shnfi;vout di
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Manually Deselecting APL

Procedure :

Enter LOCAL by pressmg
LINE/LOCAL.

Press CTRL| @ |(letter)

Press LINE/LOCAL for
LINE

Break Action

S lndncatlon/Comments

LOCAL Ilght goes on mducatung you
are in LOCAL.

APL is deselected.

LA120 is on-line and APL is no
longer selected.

Enabling (turning on) break action causes the LA120 to automatically
send a break signal in response to paper out, cover open, head jam, or

pressing BREAK.

If your communication system is set up to recognize break, sending the
break signal may hang up the phone. The phone can also be hung up if auto
disconnect is enabled. (See the auto disconnect description in this chapter.)

With break action disabled paper out, cover open, head jam, or pressing
BREAK will not generate a break signal. (For additional information, see
the break key description in the programmer’s chapter.)

Procedure ;
Enter SET-UP mode

Press | w

Press | W jagain to change
selection

Exit SET-UP mode

Indication/Comments 4
SET-UP Ilght flashes to mdncate
you are in SET-UP mode.

Current selection of break action
appears in numeric display.

Numeric display indicates either:

0 disabled
1 enabled.

SET-UP light stops flashing.



NOTE
No power or batteries are
required to retain informa-
tion in permanent memories.
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STORE., RECALL, AND STATUS FEATURES

The LA120 contains one operating (temporary) memory and two per-
manent memories. One permanent memory is for user information, the
other contains the original factory settings.

Temporary memory is like the memory in most calculators. When power
is turned off information is lost. Your LA120 operates from this memory.
When power is turned on, information in the user permanent memory is
loaded into the operating memory. The LA120 then uses this information
for its operation. When new SET-UP information is generated it is loaded
directly into the operating memory. To place new SET-UPs in the user’s
permanent memory the store procedure must be performed. To read the
contents of the operating memory simply perform the status procedure.

User permanent memory stores important or commonly used SET-UP
information. This memory is read/write like the tape in your tape recorder.
That is, new information can be stored or old information changed. To store
or recall information, see STORE/RECALL procedure.

Factory permanent memory is set at the factory with typical SET-UP
information. This memory is read-only; it cannot be changed or erased. It is
like the record on your record player. To use the factory setting perform the
factory stored settings procedure.

| PRINTER I
3

STATUS MESSAGE

OPERATING
SETUP MEMORY
‘COMMANDS {TEMPORARY MEMORY;
KEYBOARD INFORMATION IS

LOST WHEN POWER
IS TURNED OFF)

A
FACTORY
SETTINGS STORE RECALL
1 2
FACTORY USER
PERMANENT PERMANENT
MEMORY MEMORY
. J

%
THE TWO PERMANENT MEMORIES
ARE NOT AFFECTED WHEN
POWER IS TURNED OFF

MA-2824
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Factory Stored Settings

This procedure enables you to change the state of all LA120 settings to
the values originally set at the factory. This is useful if you have no special
setting requirements, or if you desire a specific starting point for your SET-
UP. The original factory settings are:

Parameter Setting

Horizontal tab stops - 1,9, 17, 25, 33, 41, 49, 57, 65, 73,
81,89,97,105, 113, 121, 129, 137
145, 153, 161, 169, 177, 185, 193
201, 209, 217

Vertical tab stops * 1,9, 17, 25, 33, 41, 49, 57, 65, 73,
81,89,97,105, 113, 121, 129, 137,
145, 153, 161

Left margin 1

Right margin 132

Top margin 1

Bottom margin 66

Line/local status On-line

Parameter Setting Parameter Setting
REC 1200 M 1
XMT 1200 N 1
A 0 0 1
B P 1
C 1 Q o)
D 1 R 1
E 0 S 0
F 66 U 1
G 1 Y 6
H 10 w 1
J 1 X 1
K 0 Y 0
L 0 z 1

*
Tab stops are located every eight columns or lines.

_Indication/Comments

ght flashes to indicate
SET-UP mode. =~
loaded




NOTES
SET-UPs must be stored in
the user permanent memory
to be saved. Current column
and line numbers are not
saved.
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Store/Recall

Setting up your LA120 is normally a one-time job. This is due to a unique
feature that stores all your settings in the user permanent memory; that is,
the LA120 can be turned off without losing the following settings:

Line/local state Horizontal pitch

Horizontal tab stops Auto new line

Vertical tab stops Key click

Left margin Auto line feed

Right margin Modem

Top margin Keyboard and printer character set
Bottom margin HDX initial calling state
Line/local status Auto repeat

Baud rate Secondary channel
Answerback XON/XOFF

Buffer control Alternate keypad mode
Printer character set Auto view

Auto disconnect Printer new line character
Local echo Alternate character set enable
Form length Break action

When the LA120 is turned on it automatically enters the last settings
stored by the operator.

Store

Procedure l‘nd:catlon/ Comménts: :

‘SET-UP light stops flashi

The latest settings stored in user
rmanent memory are
Numeric display goes blank for a
w seconds. :

':SET UP hght stops ﬂashi
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Status

What is the status (contents) of the LA120 temporary memory? A
special feature of the LA120 is a printout of all current SET-UP values
except tabs and margins.

To read margins and tabs refer to vertical and horizontal margin and tab
SET-UP procedures.

The following is a sample printout of the status message using the
factory parameters.

Typical Status Message

Parameter Setting Parameter Setting
REC 1200 M 1
XMT 1200 N 1
A 0 0 1
B 1 P 1
C 1 Q 0
D 1 R 1
E 0 S 0
F 66 U 1
G 1 \) 6
H 10 w 1
J 1 X 1
K o Y 0]
L o y4 1

The following sample SET-UP label defines the status message.

REC Receive baud rate

XMT  Transmit baud rate

Auto-answerback  0=0Off 1=0n
Buffer control 0=Small 1=Large
Printer char. set 1=US 2=GB
Auto-disconnect  0=0ff 1=0n

“ Local echo 0=0ft 1=0n

- Form length Lines per form
Bell volume 0=low 1=High
Horizontal pitch Char. per Inch
Auto-newline 0=0ff 1=0n

. Keyclick 0=0ft 1=0n
Auto-linefeed 0=0tf 1=0n
Modem/protocol
Keyboard char. set 1=US 2=GB
Alt. char. set 0=0tf 1=0n

Parity/data bits .
HDX initial state 0=XMT. 1=REC

Auto-repeat L 0=0ft 1=0n
Secondary channel - 0=No * 1=Yes

Break enable 0=No 1=Yes
Vertical pitch Lines per Inch

Printer NL char. 1=None 2=LF 3=CR
XON/XOFF 0=No 1=Yes
Altkeypadmode  0=No 1=Yes
Auto-view 0=0ft 1=0n

Initialize to factory settings -
SeK test: Type a character to slop

AHNNASKXE<CUIOTOZIrX«IOMMOUO®W>

Procedure N

- 3 ) Do not press SHIFT when
printing out the status
message.
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Self-Test Feature

If it appears that a problem exists in the LA120, you can initiate a self-
test. Two tests are provided. One prints out characters within the currently
selected margins; the other causes the LA120 to go through the same
motions as the printing test, but without printing. Use the nonprinting self-
test if your printer is loaded with valuable forms such as checks or tickets.

Sample Self-Test Printout

-+ /012345678913 C=+PRARCHEFGHIJRLMNOFQRSTUVWXYZLN
1= /01234567820 i< =TRABCDEFGHI JKLMNOFQRSTUVUHXYZLN\]
-0 /012345678935 < =>TRARCOEFGHI JRKLMNOFQRSTUVWXYZLN]I™
/01234567891 i <=>TRARCUEFGHIJRLMNOPQRSTUVHXYZLNI
‘01234567895 <=>PRARCOEFGHI JRLMNOFQRSTUVWXYZLN]I ™.
112345478915 < =:FRARCDEFGHIJKLMNOFORSTUVWXYZIN]I . 2
2345678915 <=:PRABRCOEFGHIJRLMNOFQRSTUVWXYZINI Y ab
13454678925 =>TRARCOEFGHIJKLMNOFARSTUVWXYZLNI"_*abc
1456789135 »PERARCOEFGHIJRKLMNOFQRSTUVWXYZINI" . ‘abed
1567891 7 <=>TRARCIEFGHIJRKLMNOFPRRSTUVWXYZENI " *abcde
1678913 =>TRARCDEFGHIJRLMNOFQRSTUVWXYZIN]I"_*abcdef
378985 =PRARCOEFGHIJRLMNOFQRSTUVWXYZENTI *abedefd

Printing Self-Test

,Indlcatlon/Comments

’ ;,"l""‘;k‘SET UP light flashes to mdncate‘,’,i
~_you are m SET-UP mode

g‘}vProcedure e
;ﬁj}Emer SET UP mode

i to initiate,self-t'est: ~  ~‘ LA1 20 pnnt out ,the . self test

‘pattern.

5: To stop. test exit SET- UP or Selt test termmates
j“press any character ' '

L Exit SET,UP ‘mode S ':SET UP Ilght stOps flashmg

Nonprinting Self-Test

Procedure . ;I‘ndiCétioh/Co'mm'e'rits' ...
fEnter SET UP mode T “"':‘S‘ET' UP light ﬂashes to mdncate,‘"_

Press and hold SHIFT and
~ press | =

To stop test exit SET-UP or Nonprinting self-test'termi’hé‘ié‘s,’~
press any character sl
Exit SET-UP mode = SET-UP light stops flashing.
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PART 3 RIBBONS, FORMS, AND IMPRESSIONS
INSTALLING RIBBON

The ribbon used in the LA120 provides approximately six to eight hours  CAUT/ON
of continuous printing. When the print contrast becomes too 'light the Only DIGITAL-recommended
ribbon may be turned over for two more hours of printing and then it should  ribbons (part no. 36-12153

be replaced. -01) should be used in the
LA7120. Other ribbons can
1. Open top cover. damage the print head and
2. Move carriage adjustment lever toward the operator. may void the warranty.
3. Remove old ribbon, saving empty spool.
4. Attach the hook located on the end of the ribbon to the empty spool. NOTE, )
) . If on-line, opening the top
5. Wlnd 10 turnS Of I’lbbon OntO the empt\/ Sp00| cover can cause the tele-
6. Place the full spool on the left spool shaft and turn clockwise until phone line to be discon-
it drops into position. nected.

7. Install new ribbon as shown.
8. Adjust impression (described in the following paragraphs).
9. Close cover.

PRINT IMPRESSION ADJUSTMENT

1. Open cover. NOTE

Ribbon rivet must be on

empty spool to ensure cor-

rect operation of direction-

3. Manually move print head and carriage to the side to check for form changing mechanism.
smudging or paper rippling.

2. Using carriage adjustment lever, adjust print head for contact with
your form.

4. Close cover and type about 10 characters.

5. If smudging or rippling occurs, open cover and move the carriage
lever slightly away from the paper (toward operator). Repeat step 3.

kuﬂ>ﬁn

CARRIAGE *
ADJUSTMENT
LEVER MA3381

LIGHTER
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LOADING PAPER/FORMS

The LA120 accepts sprocket-fed, multipart paper/forms ranging in width
from 3 to 14-7/8 inches. (Paper specifications are in Chapter 2.)

Initial Paper/Forms Loading
1. Turn the printer off; then open the cover.
2. Loosen the left and right tractor adjusting screws.

3. Position the left tractor feed pins approximately two inches from the
left sideplate; then tighten the left tractor adjusting screw. This
provides optimum margins for 132-column paper. It may be
necessary to readjust when using preprinted forms.

4. Open both tractor covers and move the print head adjustment lever
toward you.

5. Place the paper/forms on the floor between the legs of the LA120.
Align the leading edge of the paper parallel to the paper slot. Align
the left edge of the paper with the left tractor.

6. Feed the paper up through the paper slot. Align the left margin holes
over the feed pins. Close the left tractor cover.

NOTE 7. Align the right margin holes over the feed pins. Tighten the right
If the paper pulls against the tractor adjusting screw and close the right tractor cover.
tractor pins or bows in the
middle, readjust the right
tractor. 9. Set up your form as described in the forms section of this chapter.

8. Perform the print impression adjustment.

FRONT EDGE
PARALLEL
TO PAPER SLOT

LEFT EDGE PARALLEL
TO TRACTOR FEED PINS MA-2313
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LEFT TRACTOR RIGHT TRACTOR
ADJUSTING KNOB ADJUSTING KNOB

MA-2309

RELOADING PAPER/FORMS

The LA120 operates normally until the end of the form passes the print ~NOTE
head. When out of paper, printing stops, the PAPER OUT lamp flashes, Do not turn power off to

and the bell sounds for five seconds. The operator should then perform the /oad paper. This causes the
following procedure. loss of temporarily stored
features.

FORM
PERFORATION
TOP OF

PRINT HEAD

-

LINE
INDICATOR

PAPER
ADJUST
KNOB
MA-2298

Indication/Comments

.- Open the cover

2 Open the tractors and
load the paper, ;

NOTE : }
. Perform step 3 before c/osmg the cover : o
3. Use the paper. advance

‘knob to align the form

-~ perforations halfway be-

- tween the top of the

~ print head and line in-

-~ - dicator as shown in the

: fjflgure S :
4 Close the cover .

PAPER ouT Ilght stops flashmg'
Prlntmg resumes automatlcally at




Installation, Interfacing and Specifications






CHAPTER 2
INSTALLATION, INTERFACE, and
SPECIFICATIONS

INSTALLATION AND CONFIGURATION

This section contains step-by-step procedures for unpacking. cabling,
and unit checkout to ensure that the unit was not damaged during shipment
and that the unit is operating properly prior to connection to the com-
munication system.

The LA120 should be installed in an area that is free of excessive dust,
dirt, corrosive fumes, and vapors. To ensure that the unit has proper
ventilation and cooling, the ventilation openings on the side of the cabinet
should not be obstructed.

A minimum 4-inch clearance between units must be maintained at all
times. Figure 2-1 illustrates site considerations.

BASKET

s OPTIONAL "
(699mm)} t | 120
| I | PAPER (305mm)

24.0"

(610mm)
33.5”
(851mm)

— g g

'_Lb:zm" _ Lo |

(551mm) {635mm)

OPERATOR
AREA

e — e ]
| S U ——

MA3383

Figure 2-1 LA120 Site Considerations
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UNPACKING AND INSPECTION

1.

10.
11.

‘WOOD BRACE

HEX-HEAD BOLTS

POLYBAG

Cut the nylon retaining straps from around the shipping carton and
discard them.

Remove the outer cardboard shipping container.
Remove all shock-absorbing material and packing from around the
LA120 (Figure 2-2).

Loosen and remove the hex-head bolts that secure the wood leg
brace to the skid assembly. Remove the microfoam around each leg
of the LA120.

Carefully inspect the LA120 cabinet and carriage assembly for
possible shipping damage. Inspect and check the enclosed packing
list for lost or missing items. Report any damaged or missing items
to the local DIGITAL Field Service or Sales Office and the local
carrier.

Remove the printer from the wooden shipping skid and place it in
the desired location.

Install and adjust the levelling feet on the LA120 legs.

Lift the LA120 top cover assembly. Clip and remove the nylon cable
tie securing the print head assembly.

If necessary, wipe all outer surfaces with a clean, soft, lint-free cloth.
Connect the EIA interface cable to the user's equipment.

The LA120 SET-UP label is enclosed in the package with this
manual. Fasten the label to the area shown in the figure on the next

page.

FuLL
TELESCOPE
CcapP

STITCHED
TUBE

TELEPRINTER

Figure 2-2 ‘Unpacking/Packing

NOTES

To install the 20 mA option
refer to Chapter 5.

Site plans are not supplied
by Digital Equipment Corpo-
ration.

Interface logic connections
must be specified and pro-
vided by the system supplier
or the customer because
each installation may differ.



CAUTION
Failure to set the switch to
230 V when plugging the
LA120 into a 180-256 V
power source will damage
the power supply.
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" 'REC'Receive baud rate -

- XMT." Transmit baud rate

* Butfer control
Printer char. set

Modem/protocol
Keyboard char. set
Alt. char, set :
Parity/data bits

© HDX initial state
Auto-repeat

* Secondary channet
Break enable
Vertical pitch -
Printer NL char.
XON/XOFF .
Alt keypad mode -

- Auto-view

HARN<XE<COIDVOZErAIOTMOOD>

Auto-answerback .0 =Off 1=0On
0=Small 1=Large
1=US 2=GB
Auto-disconnect . 0=Oft 1=0n ...

 Local echo 0=0ff 1=0n
Form length Lines per form :
Bell volume O=low  1=High -
Horizontal pitch -~ Char. perinch
1 Auto-newiine 0=0ff -~ 1=0n
Key click 0=0ff . 1=0On
Auto-linefeed 0=0ff_ " 1=0n

1=USs 2=GB
0=0ff 1=0n

0=XMT . 1=REC
0=0ff " 1=0n
0=No 1=Yes . ..
0=No " 1=Yes . .
- Lines per inch KR
1=None  2=LF: 3=CR "
0=No . Yes o i
0=No t=Yes .
0=0ff 120n
initialize to factory settings : 5
Self test: . Type a character fo stop

sYesi

MA.2307

VOLTAGE SELECTOR SWITCH

The LA120 is currently being manufactured with a voltage selector
switch. The switch is located above the ON/OFF switch.

Place the tip of a pen into the switch indentation and select the appropri-
ate voltage, as shown in the accompanying figure.

t

115V
MOVE
SWITCH
upP

230V
MOVE
SWITCH
DOWN

|

VOLTAGE
SELECTOR
SWITCH

MA-3561

PACKING PROCEDURES

If it becomes necessary to ship your LA120 to another location, repack
it per the following procedure.

1. Remove the ribbon and paper.

2. Use a nylon cable tie to secure the print head assembly. This
prevents movement during transit.

3. Pack the LA120 as shown in Figure 2-2.

CABLE TIE

MA-2310
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CHECKOUT PROCEDURE

1. Install a ribbon and paper per the procedures in part 3 of the cAuTION

operator's chapter. Before connecting the LA120
to a power source, ensure that
the line voltage and frequency
are compatible with the
power requirements of the
3. Perform the self-test procedure in part 2 of the operator's machine. Ensure that the

chapter. power switch is OFF.

2. Connect the LA120 line cord to the correct wall receptacle. Set
the power switch to ON. The print head automatically positions
itself to the left margin.

ANSWERBACK JUMPER

To obtain a permanent answerback message that cannot be changed by NOTES

the operator, remove the jumper shown in the following figure. The answerback message
must be stored in permanent
memory prior to removing

Procedure the jumper.

If the jumper is removed the

answerback message can-

Verify answerback message. not be altered or erased.

1. Store answerback message if required.

Turn power off.
Remove jumper.

o b~ WD

Turn power on.

ANSWER BACK
JUMPER

(NORMALLY BROWN
WITH A BLACK STRIP)

EIA CONNECTOR

MA-2318



NOTES
1. For longer lengths use
BCO3M—(specify length)
instead of BC22A.
2. For longer lengths or full
25 conductors use BCO5D

—(specify length) instead of
BC22B.
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INTERFACE INFORMATION

EIA Interface

The LA120 interfaces with EIA devices using an optional modem cable.
The interface is compatible with Bell 103, 212A, and 202 modems and
meets the requirements of EIA specification RS232-C. The following
paragraphs describe the interface signals.

EIA Cables

BC22A-10 or 25 (see note 1)—10 and 25 foot lengths for hookup
between LA120 and computer. Each end is terminated with a female
molded connector. Cable is shielded, contains six conductors, and is wired
in a null modem configuration.

BC22B-10 or 25 (see note 2)—10 and 25 foot lengths for hookup
between LA120 and modem. Can also be used for cable extension.

Connectors are molded with a male connector at one end and a female
at the other end. Cable is shielded, and has 14 conductors.

Protective Ground—This conductor is connected to the LA120 chassis.
It is further connected to external grounds through the third wire of the
power cord.

Transmitted Data (TDX) Direction: from LA120—Signals on this
circuit represent serially-encoded characters generated by the LA120.

Received Data (RDX) Direction: to LA120—Signals on this circuit
represent serially-encoded characters generated by the user’'s equipment.

Request to Send (RTS) Direction: from LA120—The on condition of RTS
means that the LA 120 intends to transmit data. After turning this circuit on,
the LA120 waits for a clear to send (transmit enable) condition before
starting transmission.

Clear to Send (CTS) Direction: to LA120—Although the LA120 physi-
cally receives this signal, it is not used for any purpose. Depending on the
modem control protocol in use, either RLSD, SRLSD, or a timeout after
asserting RTS is used to provide a clear to send (transmit enable) condition.

Data Set Ready (DSR) Direction: to LA120—The on condition of DSR
indicates that the users’ equipment is capable of transmitting and receiving
data signals. The off condition of DSR causes the LA120 to ignore all other
interface inputs except ring indicator (Rl). In full duplex without EIA control,
this circuit is assumed to always be in the on condition.

Signal Ground—This circuit establishes the common ground reference
potential for all interface circuits except protective ground. The circuit is
permanently connected to the protective ground circuit.

Carrier Detect (RLSD) Direction: to LA120—The on condition of RLSD
indicates that data transmission from the users’ equipment to the LA120 is
enabled. In full duplex without EIA control, this circuit is assumed to always
be in the on condition.
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Speed Indicator (SPDI) Direction: to LA120 (full duplex only)—The on
condition of SPDI indicates that the baud rate is 1200, regardless of the
rate selected by the operator. The off condition indicates that the operator-
selected baud rate is being used.

Secondary Carrier Detect (SRLSD) Direction: to LA120 (half duplex
only)—The on condition of SRLSD indicates that the users’ equipment is
capable of successfully processing the transmitted data from the LA120.

Secondary Request to Send (SRTS) Direction: from LA120—In certain
half duplex modes the on condition of SRTS indicates that the LA120 is
capable of successfully processing the received data from the users’
equipment. In restraint mode, the off condition of SRTS indicates that the
users’ equipment should temporarily suspend the transmission of data.
When SRTS goes on, transmission may be resumed.

Data Terminal Ready (DTR) Direction: from LA120—The on condition
of DTR indicates that the LA120 is capable of transmitting and receiving
data signals. The off condition of DTR may cause the users’ equipment to
set the data set ready (DSR) to the off condition. The LA 120 ignores all
interface inputs except ring indicator (Rl) when DTR is off.

Ring Indicator (RI) Direction: to LA120 - If data terminal ready (DTR) is
off, the on condition of Rl causes DTR to turn on. DTR remains on until data
set ready (DSR) turns on or 30 seconds elapses, whichever occurs first.
Then DTR turns off. If DTR is on, the on condition of Rl causes a 30-second
timeout. If no data is received in 30 seconds, DTR is pulsed low for 233 ms
- 10 to +10 percent.

Speed Select (SPDS) Direction: from LA120 (full duplex only)—If the
operator-selected baud rate is 1200 or higher, the LA120 asserts an on
condition on SPDS; otherwise the LA120 holds this circuit in the off
condition.

Summary of LA120 EIA Interface Signals

; Circuit
Pin Source Name Function CCITT/EIA
1 — — Protective ground 101/AA
2 - LA120 TXD Transmitted data .103/BA
'3 User RXD Received data 104/8BB
4  LA120 RTS Request to send 105/CA
5 User ~CTS  Cleartosend ~  106/CB
6 User  DSR  Data set ready 107/CC
7 —  — - signalground 102/AB
8 User  RLSD  Carrierdetect 109/CF
g e , ; o
10— e P SRS o
11 LA120 SRTS  Sec. REQ. tosend 120/SCA



NOTE

Pins 11, 19, and 23 are
driven by a common circuit
whose function is de-
termined by the modem and
secondary channel SET-UP
commands.
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o IR Circuit
Pin Source Name Function CCITT/EIA
12 User  SPDI  Speedindicator (FDX)  Cl

12 User SRLSD  Sec. carrier det. (HDX) 122/SCF

19 LA120 SRTS  Sec.req.tosend  120/SCA
20 LA120 DTR ~ Datatermready =~ 108.2/CD
21— e T T i i
.22 User Rl  Ringindicator ~  125/CE
23 LA120 SPDS  Speedselect(FDX) ~ CH

IMPEDANCE OF TERMINATOR

The terminating impedance of the receiving end of the interface circuits
has a dc resistance of not less than 3000 ohms nor more than 7000 ohms.
When the interface plug is disconnected, the interface voltage on termi-
nator circuits is —2 V to +2 V.

RISE AND FALL TIMES

The circuitry that receives signals from an interface circuit is dependent
only on the signal voltage and conforms to RS232-C risetime and falltime.
For control interface circuits, the time required for the signal to pass
through the transition region (—3 V to +3 V) during a change in state does
not exceed 1 us. For the transmitted data circuit the risetime and falltime
does not exceed 16.7 us through the 6 V range (—3 V to +3 V). The
received data and the clock signals also meet this limit.

OPEN CIRCUIT VOLTAGES

The open circuit driver voltage for signal ground on any interface circuit
does not exceed —12 V to +12 V. The terminator on an interface circuit is
designed to withstand any input signal within the —25 V to +25 V limit.
When the terminating impedance is in the proper range (3000 to 7000
ohms) and the terminator open circuit voltage is zero, the potential at the
point of interface is not less than —5 V to +5 V or more than —12 V- to
+12 V. An open circuit or applied voltage more negative than +0.6
V will be interpreted the same as a legitimate negative applied voltage
(=3 V to —25 V).
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LA120 SPECIFICATIONS
Printer

Printing technique

Print matrix (width by height)
Maximum print speed
Horizontal slew speed

Single linefeed time

Vertical slew speed

Paper feed

Paper type

Forms length
Vertical pitch (lines per inch)

Horizontal pitch (characters
per inch)

180 CPS
90 CPS

Maximum line length
(varies with horizontal pitch)

5 CPI
6 CPI
6.6 CPI
8 CPI
10 CPI
12 CPI
13.2 CPI
16.5 CPI
Margins
Tabs

Forms storage
Positioning commands

Character set

National character sets
Standard

Vi

Optional

~—

Impact dot matrix, smart bidirectional
7 by 7

180 CPS

60 IPS

33 ms

7.5 IPS

Pin-feed, tractor drive

Fanfold, up to six parts (see paper re-
quirements)

1 to 168 lines
2,3.4,6,8,12

10,12,13.2,16.5
5,6,6.6,8.25

66 columns
79 columns
87 columns
108 columns
132 columns
158 columns
174 columns
217 columns
Left, right, top, bottom

217 horizontal, 168 vertical, from key-
board or line

True nonvolatile memory (no batteries)

Horizontal and vertical, absolute and
relative

ASCIIl upper/lowercase set

United States
United Kingdom

Finland Denmark
Sweden Germany
Norway France
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APL character set
Other printer features

Keyboard Specifications
Keyboard

Selectable auto LF
Optional numeric keypad
Feature selection

Other keyboard features

Communication Specifications
Data transfer
Baud rates (BPS)

Split speeds (BPS)

Parity
Input buffer

Interface

Physical Specifications
Dimensions

Width

Height

Depth
Weight

Uncrated

Shipping

Optional

Paper out and cover open interlocks,
manual and automatic last character
view, selectable auto new line, self-test,
status message, 4-digit numeric display
used as column counter and to set"
parameters, factory stored form setup
{10 CPI, 6 LPI, 66 lines per form tab
stops every eight columns, etc.)

Typewriter style with multi-key
rollover

Standard
18 keys including 4 function keys

Keyboard entry to nonvolatile
memory

Local form feed key, local line feed
key, auto repeat on all alphanumeric
keys, and selectable keyclick

Serial, asynchronous

50,75,110,134,134.5,150,300,600,
1200,1800,2400,4800,7200,9600.

600 or 1200 receive, with 75 or 150
transmit; 2400 or 4800 receive, with
300 or 600 transmit.

0Odd. even, or none (8th bit mark or
space transmitted, or data bits only)

1024 characters standard, 4096
characters optional

Full EIA standard (includes auto an-
swer/disconnect)

69.9 cm (27.5 in)
85.1 cm (33.5 in)
61.0 cm (24.0 in)

46.4 kg (102 Ib)
63.7 kg (140 Ib)
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Physical Specifications (Cont)

Power
Transformer power supply
‘Voltage
Frequency

Switcher power supply
Voltage
Frequency

Input current
Heat dissipation — printing

Temperature
Operating
Nonoperating

Relative Humidity
Operating

Nonoperating

Paper Requirements
General

Width

Hole spacing

Hole diameter
Forms thickness
Single part

Multipart

NOTES

87t0 128V
60 Hz + 1 Hz

90-128 Vor 180-256 V
47-63 Mhz

42 Amax.at 115V
440 W max.

10° to 40°C (50° to 104°F)
—40° t0 66°C (—40° to 151°F)

10 to 90 percent with a maximum
wet bulb temperature of 28°C (82°F)
and a minimum dewpoint of 2°C
(36°F), noncondensing

5 to 95 percent. noncondensing

Continuous, fanfold, pin-feed forms
7.6 to 37.8 cm (3 to 14-7/8 in)

12.7 mm + 0.25 mm (0.500 in
0.010 in) non-accumulative over
cm (2in)

3.81 t0 4.06 mm (0.150 to 0.160 in)

*
5

15 b paper minimum, 0.25 mm
(0.010 in) card stock maximum

Up to 6 parts (see notes), 0.50 mm
(0.020 in) maximum

1. Multipart forms may have only one card part. The card part must be the last

part.

2. Multipart carbonless forms up to six parts may ke used. Ribbon must be used on
the top copy. First-surface impact paper is not recommended.

3. Multipart forms with 3- or 4-prong margin crimps on both margins are recom-
mended. Stapled forms are not recommended and may damage tractors and other
areas of the machine. Dot or line glue margins are acceptable if line is on one margin
only. Line glue on both margins prevents air from escaping and results in poor im-
pressions.

4. Split forms with each side containing a different thickness or number of sheets
are not recommended.
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CHAPTER 3

PROGRAMMER INFORMATION

GENERAL

The LA120 uses escape sequences standardized by ANSI (American
National Standards Institute) to control many of its features. For LA120
features lacking an ANSI standard escape sequence, additional escape
sequences are defined within the extensions permitted by the ANSI system.

ANSI has established a flexible and comprehensive system for trans-
mitting format and editing information. It can be used with printing
terminals like the LA120 and with video terminals and printers and has the
following important advantages:

It is well defined and well documented. This greatly decreases the
chance of incompatible implementation and aids in achieving device
independence in output. :
It has ample provision for future extension without sacrificing com-
patibility with older programs. The syntax used in ANSI controls allows
a large number of new controls to be added easily.

It is compatible with all frequently used communication protocols. In
contrast, many other systems use control codes that are reserved for
communication functions. In these other systems, codes used for line
turnaround, disconnect, and synchronization get confused with those
used to send parameter values.

Using the escape sequences described in this chapter, the programmer
can control the following LA120 features:

Printer character set ®* Form length

Active position ® Vertical margins
Horizontal pitch ® Vertical tabs

Horizontal margins * Product identification
Horizontal tabs ® Line feed new line mode
Vertical pitch ® Alternate keypad mode

71
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ESCAPE SEQUENCES

The LA120 interprets escape sequences sent to it. None of the
characters in an escape sequence are printed. When the end of the
sequence is found (or an error occurs), the LA120 reverts to its normal
printing mode. Control characters (characters with octal codes 000 through
037) may be embedded anywhere in an escape sequence. The control
character performs its normal function and has no effect on the escape
sequence. If an escape sequence is received by the LA120 that it does not
support, it is ignored.

An escape sequence that has been only partially processed when the
operator enters SET-UP mode will complete when he leaves SET-UP mode.
Escape sequences may also be entered and processed while in local mode
and may be used in lieu of SET-UP commands.

In the lists of escape sequences which follow, the escape character (octal
code 033) is designated as ESC. Numeric parameters are shown explicitly
or designated as n or n,;, n, etc. The graphic characters in escape
sequences are shown using the United States ASCII character set. The
characters are spaced apart for clarity only. The space character (octal code
040) never appears in an escape sequence. The case of the characters in
escape sequences is significant and must be exactly as documented.

A numeric parameter is a sequence of ASCIl decimal digits. That is, octal
codes 060 through 071. The parameter is interpreted as an unsigned
decimal integer, with the most significant digit transmitted first. Leading
zeros are allowed but are not necessary. A missing parameter is interpreted
as a value of zero. Plus and minus signs are not allowed in parameters.

Printer Character Sets

The LA120 is capable of receiving and printing both the United States
ASCII character set and the United Kingdom version in which the character

“#' is replaced by the character “£".

The following escape sequences select the printer character sets.

_ Escape Sequence ion/Comments -

character set of United
C - Kingdom. ,
ESC(B . sSelect character set of United

e e e At O

NOTE

The space character (octal
code 040) never appears in
an escape sequence.



The United States ASCII character set is shown below:

ConE

040
641
042
043
044
045
046
047
050
051
052
053
054
055
054
057
0460
061
062
063
044
045
064
067
070
071
072
073
074
075
074
077

CHAR

sSr3ce
|

N o
as o

Pw o 36—~ N

@ e OO NI D LIMI O\ .

COLE

100
101
102
103
104
105
106
107
110
111
112
113
114
115
116
117
120
121
122
123
124

125

126
127
130
131
132
133
134
135
134
137

PROGRAMMER INFORMATION

CHAR

N<X<xECCHWDT

COLE

140
141
142
143
144
145
146
147
150
151
152
153
154
155
156
157
140
161
162
162
164
165
166
1467
170
171
172
173
174
175
176

CHAR

~ XUV o0 D -

2 =

Pl i1 B B 7> B O = §

HULx E CC

i
~

i
X —

f
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Optional Character Sets

Five additional national character sets and an APL character set are
available as an option. The national character sets are selected by the
operator, using setup commands, or by the programmer using escape
sequences. The national character sets differ from United States ASCII in
only a limited number of code positions.

The code differences among the national character sets are shown

below:
Character Set Code

043 133 139 140 174 176

100 134 136 173 175

United States F 6 L v 1 =~ ~ 4L 1 ¥ ~
United Kimddom £ € [ N 1 =~ » < + ¥ *
Firnland ¥ @ A 0o A U é 8d 8 & i
Sweden F & A& 0O A U é B o & U
Norway/lDenmark,. % & # & A U &8 =2 o & i
Germzanw ¥ § & 0 U -~ ~ & o 0O 8
France £ & ° ¢ § ~ v & 4y & ”

The following additional escape sequences select the optional printer
character sets.

ESC (C Finland NOTE

ESC (E Norway/Denmark The space character (octal
ESC (H Sweden code 040) never appears in
ESC (K Germany an escape sequence.

ESC (R France

Active Column and Active Line

Active column is defined as the column where the next character will
normally be printed. Active line is defined as the line where the next
character will normally be printed. Column and line numbers begin with
one, not zero. Printable characters normally increment active column.
Linefeeds normally increment active line. Active column and active line are
collectively known as active position.

Active position is only loosely linked to the physical position of LA120
print head and paper mechanism. In general, the active column is only
recorded when a character is actually printed. Any previous history of active
column values is not significant. The active line is different because it may
only be advanced, since backward paper motion is not allowed. When the
LA120 is idle, the active and physical positions are identical.

In the LA120, bell characters have only an active line attribute. They are
not guaranteed to be sounded at any particular column within a line.

In addition to the normal position control characters (space, backspace,
carriage return, linefeed, horizontal tab, vertical tab, and form feed) the
following escape sequences modify active position.
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. ‘H’,,Escape Sequence SRRt _Functlon/Comments

W;LESC [n’ S B ”‘Set ‘active column to colum
| ~ [characterafternis octal code 140),,,
ﬁ;:ESC [n A ol ,Advance column by n columns

;‘; '," : ESC E Set active column to Ieft margln and

~increment active line.

" Increment actlve Ilne (actlve column
b unchanged) o

NOTE
n represents a numeric pa-
rameter.

Linefeed Newline Mode

Linefeed newline mode is controllable both by the operator and the
programmer. If linefeed newline mode is enabled, the characters linefeed,
vertical tab, and form feed each return the active column to the left margin
in addition to their normal functions. Linefeed newline mode may be
enabled by the operator selecting choice 2 (linefeed) in the printer newline
character SET-UP command. The mode is disabled any time the operator
selects choice 1 (none) or choice 3 (carriage return) in the printer newline
character SET-UP command.

The following escape sequences control linefeed newline mode.

Function/Comments

Horizontal Pitch

Horizontal pitch determines the width of printed characters as well as
their spacing. The LA120 has eight different horizontal pitches. Any
combination of pitches may be used on a single print line. Changing
horizontal pitch modifies the active column. The resulting new active
column is that of the first column boundary at or to the right of the physical
position of the previous active column in the old pitch. It is calculated as:

{Oldcol — 1) Oldpitch

Newcol = 1 +

Newpitch
where: Newcol =new active column
Newpitch = new pitch in chars/inch
Oldcol = old active column

Oldpitch = old pitch in chars/inch

The division performed above is integer d|V|S|on Any remainder or
fractional part of the quotient is discarded.
The following escape sequences set horizontal pitch.
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Escape Sequence ~ Function/Comments
ESC [w or ESC [ow 10 char/inch

ESC[1w 10 char/inch
ESC[2 w 12 char/inch
ESC [3 w | 13.2 char/inch
ESC [4 w R 116.5 char/inch
ESC [5w - 5 char/inch

ESC [6 w | 6 char/inch

ESC [7 w e 6.6 char/inch
ESC [8 w | 8.25 char/inch

Horizontal Margins

Printing is permitted only within the inclusive left and right margins. A
carriage return character sets the active column to the left margin.
Attempting to move the active column left of the left margin sets the active
column equal to the left margin. Attempting to move the active column
more than one column right of the right margin executes an auto-newline
if auto-newline is enabled. If auto-newline is disabled, an error bell sounds
and the character or command which attempted the motion is discarded.

Horizontal margins may be set so long as 1<left margingright marging
max column. Note that max column (13.2 inches * horiz pitch) is a function
of horizontal pitch, where the product is rounded down to the nearest
column. The following escape sequences set the left and right margins.

Escape Sequence = Function/Comments
ESC [n s or ESC [n‘:Os ‘Set left nikérgih to column n’
ESC[ins or ESC [O; ns Set right margin to column n

ESC[n:ns Set left margin to column ny and set
Vo2 right margin to column ny.

Horizontal Tabs

The LA120 has 217 possible horizontal tab stops, one for each column.
Tab stops are associated with column numbers, not physical positions on
the paper. Thus, changing horizontal pitch will also change the physical
position of tab stops. Each stop may be set or cleared independently.
Setting a stop already set has no effect; the same is true for clearing a stop
already clear. Tab stops may be set or cleared without regard to margins or
horizontal pitch.
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,,ESC H

‘ ESC 1 ~Set horizontal tab

P at active
column (see note 2) : 8t active..

V_ESC [g or ESC Og - Clear horlzontal tab stop at actlvef‘
T e e o

 ESC [2 g , T ~ Clear all horlzontal tab stops."
~ ESC[3 g , e - ~ Clear all horizontal tab stops.
ESC 20 s

“'CIear all honzontal tab stops a
- (see note 2). : '

':ESC [n U e  Set honzontal tab st0p at column n.

,Set honzontal tab stops at column,
f:'n1 and at column n2 "

Syet horlzontal tab stops at columnsg

1 n represents umer/c parameter

Vertical Pitch

Vertical pitch determines the spacing between lines, not the height of
printed characters. Changing vertical pitch does not affect active line
number; but it does clear vertical margins.

The following escape sequences set vertical pitch.

Functlon/ Comment

6 'hnes per |nch

Eoa 6 lines per inch

.8 Imes per lnch

“12 lines per |nch
2&hnes per |nch '

3 lines per mch
4 lines por inch
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Form Length

Form length is defined in lines, not physical units. Therefore, changing
vertical pitch will alter the physical form length. Forms may be from 1 to
168 lines in length. Changing form length clears vertical margins and
defines the current line as line one. The following escape sequence sets
form length.

Escape Sequence T ',,Functlon/Comments o

ESC [n t : . o - Set form Iength ton Ilnes set top !
R ~ margin to line 1, set bottom margin
to Ime n, set active line to Ime 1.

Vertical Margins

Printing is permitted only on lines within the inclusive top and bottom
margins. When vertical pitch or form length are changed, these margins are
cleared; that is, the top margin is set to line one and the bottom margin is
set to the form length. The following must be true to successfully set new
vertical margins: 1 < top margin < bottom margin < form length. Whenever
active line < top margin or active line > bottom margin, the active line is set
to the top margin. For example, a linefeed performed at the bottom margin
will execute a form feed.

The following escape sequences set the top and bottom margins.

Escape Sequence R :“‘,‘:""Functlon/Comments R
ESCnr S ‘;,‘_Set top margln to I|ne n.

ESC[:nr ; , ‘ Set_ bottphﬁ margin to Iineh. 2o

ESC [ny: nyr o ‘ Set top ‘margin to line ny and set

bottom margin to line nj.

Vertical Tabs

The LA120 has 168 vertical tab stops set and cleared similar to
horizontal tab stops. Vertical tab stops are associated with specific line
numbers, not physical positions on the paper. Thus, changing vertical pitch
changes the printing position of vertical tabs.

The following escape sequences set or clear vertical tab stops.

NOTE
n represents a numeric pa-
rameter.
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Escape Sequence HFunctnon/Comments
ESCJ ~ Set vertical tab st

“at actlve Ilne

| ,'ESC 3 - ~ Set vertical tab stop'at actlve line
. o (see note 2). :
: ESC [1 g e ~ Clear vertlcalptab‘stop at active line.
: ESC [4 g i s . Clear all veftical tab stops.

ESC 4 RERA ~ Clear all vertlcal tab stops

‘Set vertlcal tab stop at line n.

f*'ESC [n Ve
_,‘ESC [n1, n2 e e -~ Set vertlcal tab stops at hne n1 and
S et i ;c at Ilne n2 B )

b .r"Set vertncal tab stops at Ime n1 n2
nx (x < 16)

EsC [n1

PRODUCT IDENTIFICATION

The LA120 terminal automatically transmits an answer to the ANSI
standard request for a device attributes escape sequence.

The following escape sequence causes the LA120 to transmit its product
identification escape sequence

Escape Sequence

Alternate Keypad Mode

Alternate keypad mode allows application programs to differentiate
between keystrokes performed on the optional numeric pad and those
performed on the main keyboard so that the numeric pad may be used for
commands or special functions.

Alternate keypad mode is controllable by the operator using the alternate
keypad mode SET-UP command, or by the programmer. If alternate keypad
mode is disabled, the keys on the optional numeric keypad transmit the
codes that correspond to the keycap legends. If alternate keypad mode is
enabled, each of these keys transmits the escape sequence specified below.

The foIIowmg escape sequences control alternate keypad mode

'Functlon/Comments i ‘

k alternate keypad mode

‘ Dlsable aIternatekeypad mode
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© Code Transmitted
: ) ; R Alternate o
Key Normally Keypad Mode
BEr . Sach R SRR S
PF2 .~ ESCOQ  ESCOQ
PF3 ; : ESCOR . ESCOR
PF4 ‘ . ESCOS_ o ESCO S
ENTER ~ Same as L ESCO M
RETURN key

, {(comma) (comma) T ESCOI

— (dash) - (dash) e ESC O m
. (period) . (period) e ESCOn
0 (number) 0 (number) “ ESC O p
ESC O g
ESCOr
ESCO s
ESCOt
ESCOu
ESCOv

ESC O w
ESC O x
ESCOy

COON OAAPRLWN -
CoN OO WN =

Control Characters

The LA120 receives the following control characters and responds
accordingly.

Codek , : Mnemomc S Name l

000 NUL Null
003 ETX ~  Endof Text
004 . EOT ~ Endof Transmussuon
:  Ena - Enquiry
BEL  Bel

BS
HT
LF

CrE

o Backspace ~ :
‘Horlzontal Tabulauon s
Llne Feed
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At Mnemonic ~  Name
016 CR  Carriage Return
‘Shiftin

- Substitute

Control characters not listed above are always ignored when received by
the LA120.

Null or Delete {(NULL or DEL)

Null and delete characters cause no operation. But they are different
from ignored characters in that they are disposed of without occupying
space in the input buffer. Thus they are fill characters and truly equivalent
to idle marking time.

End of Text (ETX)

If the LA120 is operating in half dupex with ETX turnaround, the end of
text character is recognized as the turnaround character. If the LA120 is
operating in any other full or half duplex mode, the ETX character has no
effect.

End of Transmission (EOT)

If the LA120 is operating in half duplex with EOT turnaround, the end of
transmission character is recognized as the turnaround character. If the
LA120 is operating in any other full or half duplex mode, the EOT character
is recognized as a disconnect request, unless the auto disconnect feature is
turned off. For disconnect request in half duplex with EOT turnaround, see
Data Link Escape (DLE)>

Enquiry (ENQ)

The LA120 automatically transmits its answerback message upon
receipt of ENQ.

Bell (BEL)

The bell character sounds a momentary 2400 Hertz tone. No more than
eight bells can be pending at any one time.
Backspace (BS)

The backspace character decrements the active column, unless the
active column is at the left margin, in which case the backspace character
is ignored.
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Horizontal Tab (HT)

The horizontal tab character advances the active column to the next
horizontal tab stop greater than the current active column but no greater
than the right margin. If there is no such tab stop, the active column is
advanced to the column after the right margin.

Line Feed (LF)

The line feed character increments the active line, uniess the active line
is at the bottom margin, in which case it sets the active line to the top
margin of the next page. If linefeed newline mode is enabled, the active
column is set to the left margin.

Vertical Tab (VT)

The vertical tab character advances the active line to the next vertical tab
stop greater than the current active line but no greater than the bottom
margin. If there is no such tab stop. the active line is set to the top margin
(on the next page). If linefeed newline mode is enabled, the active column
is set to the left margin.

Form Feed (FF)

The form feed character advances the active line to the top margin of the
next page, which may or may not be the physical top of form. If linefeed
newline mode is enabled, the active column is set to the left margin.

Carriage Return (CR)

The carriage return character returns the active column to the left
margin. If carriage return is selected as the printer newline character, the
active line is incremented.

Shift In (S1)

The shift in character shifts the printer to the primary character set. If no
secondary character set (such as APL) is installed, this character has no
effect.

Shift Out (SO)

The shift out character shifts the printer to the secondary character set.
If no secondary character set (such as APL) is installed, or if alternate
character set is disabled, this character has no effect.

Data Link Escape (DLE)

If the LA120 is operating in half duplex with EOT turnaround, the data
link escape character, when received or transmitted immediately prior to an
EOT, causes the EOT to be interpreted as a disconnect request. If the
LA120 is operating in any other full or half duplex mode. the DLE character
has no effect.

Cancel (CAN)

The cancel character terminates any pending escape sequence and
causes the sequence to be ignored.
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Substitute (SUB)

The substitute character is interpreted as being in place of a character
received in error. Characters received with parity errors are converted to the
SUB character. If characters are ever lost due to input buffer overflow, a
SUB character is placed in the input buffer at that point. The SUB character
is printed as the following graphic symbol:

&

The SUB character also has the effect of a cancel character.

Escape (ESC)

The escape character is interpreted as introducing an escape sequence.
Escape sequences are described in detail in their own section of this chap-
ter.

APL Character Set

If the alternate character set SET-UP feature is enabled, the optional APL
character set can be selected by the SO control character, independent of
the national character set in use. The Sl control character returns the printer
to the previously selected national
character set.

For the APL keyboard to work properly the keyboard character set must
have been set by the operator to United States or United Kingdom.

CODE CHAR CODE CHAR CODE CHAR CODE CHAR

040 sFrace 070 8 120 x 1350 H
041 “ 071 9 121 ? 151 1
042 ) 072 ( 122 P 152 J
043 ¢ 073 r 123 r 153 K
044 £ 074 i 124 ” 154 L
045 = 075 x 125 ¥ 155 M
044 ’ 076 : 126 v 156 M
047 ] 077 \ 127 W 157 u)
030 v 100 - 130 2 1460 F
051 A 101 q 131 4 161 Q
052 # 102 L 132 c 162 F
053 * 103 n 133 € 163 =
054 ’ 104 L 134 - 164 T
055 + 105 £ 135 4 165 u
056 . 104 - 136 b3 166 v
057 / 107 v 137 + 167 W
0460 0 110 a 140 ¢ i70 b
061 1 111 \ 141 A 171 v
062 2 112 ° 142 E 172 =
063 3 113 ' 143 c 173 <
064 4 114 o 144 o 174 ~
065 5 115 I 145 E 175 ¥
064 6 116 T 146 F 176 $
067 7 117 ) 147 G



84 PROGRAMMER INFORMATION

Sample Form SET-UP Using Escape Sequences

All form control features available to the operator in SET-UP mode can
also be transmitted to the LA120 using escape sequences. The form
illustrated in Chapter 2, Part 2 could be set up using the following escape
sequences.

_ Escape Sequence  Function/Comments

ESC 1z Selects 6 lines per inch.

ESC 66t Sets form length to 66 lines and
sets top-of-form at current line.

ESC4;58r Sets top margin at line 4 and
bottom margin at line 58.

ESC4 g Clears all vertical tabs.

ESC 8;20;,25;45v Sets vertical tabs at lines 8, 20, 25,
and 45.

ESC 1 w Sets horizontal pitch to 10 charac-
ters per inch.

ESC3:82s Sets left margin to column 3 and
right margin to column 82.

ESC 2 g Clears all horizontal tabs.

ESC10;21,41u Sets horizontal tabs at columns 10,
21 and 41.

Synchronization

When the LA 120 receives a character (other than the fill characters, NUL
and DEL), it stores it in its 1000 character input buffer. When the printer is
ready, characters are fetched from the input buffer and printed. If the printer
falls behind by more than about 1000 characters, the input buffer overflows
and data is lost. There are three ways to avoid buffer overflows.

1. Send data only as fast as it can be printed. When receiving data at
1200 baud or less, the LA120 can keep up with normal character
sequences. Very short lines and multiple form feeds cannot be printed
this fast. Fill characters may be used to slow the effective data
transmission speed in these cases. Fill time formulas are given below.

2. Limit the length of your message to the LA120’s input buffer size. If
the buffer is empty at the beginning of your transmission, you can
send a message of about 1000 characters without worrying about
buffer overflow.

3. Use a terminal synchronization protocol, such as XON/XOFF or
restraint mode. Using a synchronization protocol, the LA120 can tell
the data source when to pause in sending data and when to resume.
Synchronization allows maximum throughput and elimates the need
for fill character calculations and message size limits.
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When synchronization is used, the LA120 constantly monitors the
number of characters stored in its input buffer. When the number of
characters exceeds a “high water mark,” the LA120 signals the data source
to pause temporarily. Meanwhile, the printer continues to take characters
out of the input buffer. When the number of characters remaining is less
than a “low water mark,” the LA120 signals that transmission may resume.
The values used for the high and low water marks are selected by the buffer
control SET-UP command.

The LA120 also sends a pause signal when the printer is not ready due
to error conditions or operator actions. Running out of paper or detecting a
print head jam can cause a pause request to be sent. The operator can
induce a pause request by opening the cover or entering SET-UP mode.

The pause and resume signals to the data source are sent either or both
of two ways:

1. Using the control characters XON (octal code 021) and XOFF (octal
code 023)

2. Using the EIA signal SRTS in restraint mode.

Restraint mode operation is suited for local, hard-wired installations, es-
pecially when the LA120 is used as a serial line printer replacement. Re-
straint mode is selected using SET-UP commands: “S:” (secondary
channel) must be “1” (enabled) and “M” (modem/protocol) must be 1"
(full duplex, no EIA controls).

XON/XOFF is suitable for either local or remote operation, so long as the
connection is full duplex. To select XON/XOFF operation the "X SET-UP
must be set to 1" (enabled). The XON/XOFF protocol is complicated by the
fact that the synchronization characters may be interspersed between the
characters typed at the LA120 keyboard. The operator can tell the data
source to pause by typing XOFF (CTRL-S) and to resume by typing XON
(CTRL-Q). To make sure that neither the buffer controller’'s nor the
operator's pause requests are lost, typed characters may be transmitted
with an XOFF character immediately following.

If XON/XOFF is enabled the LA120 transmits XON when first powered
up and transmit enabled.

Synchronization Limits

Fill Time Formulas
Horizontal Movement

Includes horizontal tabs and horizontal positioning escape sequences.
First convert to actual number of columns moved, then allow 15 ms for

each of the first ten columns (30 ms in double-width pitches) and 5.5 ms
for each additional column (11 ms in double-width pitches).
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Vertical Movement

Includes line feeds, vertical tabs, form feeds, and vertical positioning
escape sequences. First convert to actual number of lines moved, then
allow 33 ms for the first line moved up to 1/6 inch and 135 ms for each
additional inch.

Keyboard Operation

The LA120 operator's console contains a typewriter-style keyboard
resembling an office typewriter in key size, shape, and location. The
keyboard also contains a 4-digit numeric display and 8 binary indicators.
There is provision for an optional, field installable numeric keypad.

The operator uses the keyboard to transmit codes. If the LA120 is
transmit-enabled, codes are transmitted as each key is pressed except
during auto repeat activity or with certain combinations of three or more
keys held down which cannot occur in normal touch typing. If the LA120
is not transmit-enabled keystrokes are stored in a 16-character buffer for
future transmission. If more than 12 keystrokes are in the buffer, each
keystroke generates a 400 Hertz tone to indicate that the buffer is full or
nearly full. The buffer will be cleared without transmission any time SET-UP
mode is entered or exited, line/local status is toggled, or a break is
transmitted.

Auto Repeat

If auto repeat is enabled and a key that generates the space, backspace,
or delete code or any printable character code is held down for more than
0.6 second, the code for that key is transmitted repeatedly at 7.5 characters
per second, gradually increasing to 25 characters per second, or at a rate
determined by the baud rate, whichever is slower. If auto repeat is in
process, all keystrokes are ignored until the repeating key is released. If
more than one key is held down prior to the start of auto repeat, only the
last key pressed is subject to auto repeat.

Printable Character Keys

There are 47 keys that generate printable character codes. The relation-
ship between these keys and the SHIFT and CAPS LOCK keys is such that
each of the 26 alphabetic keys transmits the lowercase code unless either
or both of the SHIFT keys are down, or the CAPS LOCK key is down. Each
nonalphabetic key generates two different codes. One code is generated if
neither SHIFT key is down. The other code is generated if either or both of
the SHIFT keys are down. Unlike the SHIFT LOCK key of a typewriter, the
CAPS LOCK key does not affect the nonalphabetic keys. The codes for
each code generating key are shown below.
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Octal Codes Generated by Keyboard
(Shifted Codes Shown Above Legends;
Unshifted Codes Shown Below Legends)

033 |[ 041 |[ 100 |[ 043 |[ 044 |[ 045 |[ 136 |[ 046 |[ 052 |[ 050 |[ 051
escfl 1 ll2@ |34 || 48 || 5% |6~ || 7& ) 8" || 9C | o)
033 || 061 || 062 || 063 || 064 || 065 || 066 || 067 || 070 [ 071 || 060
—o11 |[12r|[ 127 |[705 |[722 |[24 |[ 737 |[25 |[ 717 |[ 117 |[ 120
<TAB |]...Q W “E R T Y Ul .1l o ‘ ’
011 | 1e1 l| 167 [| 145 || 162 || 164 | 171 {{ 165 )| 151 || 157 ] 180
101 ][ 123 |[704 |[ 706 |[ 707 [ 110 |[ 712 |[ 113 |[ 114
Al sl ol el el vl <L
141 || 163 || 144 || 146 || 147 || 150 || 152 || 153 || 154

132 |[ 130 [ 103 |[ 126 |[ 702 |[ 116 |[ 115 |[074 |[ O
x L cflv il s N mil.<]|

172 || 170 || 143 || 166 || 142 || 156 || 155 || 054 || 086
— T R —

MA3386

Control Character Keys

There are seven keys that generate control character codes. The codes
generated by these keys are independent of the SHIFT and CAPS LOCK

In coded control half duplex, the RETURN key transmits the turnaround
character automatically after transmitting its normal code or codes.

CTRL (Control) Key

The CTRL key is used in conjunction with certain other keys on the
keyboard to generate control character codes. The CTRL key is also used
in conjunction with the SET-UP key to enter SET-UP mode.

The codes generated and keys affected by the CTRL key are independent
of the SHIFT and CAPS LOCK keys. It is never necessary to hold both the

key and the SHIFT key down in combination with another key to
generate control character codes. Also, there is only one CTRL key
combination for each of the 32 control characters. Because of these
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requirements, there are three control characters whose locations on the
LA 120 may differ from other terminals. These characters and their location
on the LA120 and other terminals are shown below.

Code LA120 kiOkther' Terminals
NUL sz | - SPACE BAR  |wsw| = Jawe|— Kg)

- (000) ] v g 21
RS —_ =1 I
(036) o Sy My S @
us : i |- ? i e ] = e k—‘k
(037) , i ; L

The characters and codes generated by each key when the CTRL key is
held down are shown below.

Characters Generated by Keyboard
with CTRL Key Held Down
(Mnemonics Shown Above Legends:;
Octal Codes Shown Below Legends)

ESC ) )

ESC 11 2@ 3# 4% 5% || 6A 78& 8" 9 0) -— =
033 . : : :
HT XON ETB ENQ || DC2 DC4 EM NAK HT Sl DLE ESC
TAB Q w E R T Y U I o] P [{
011 021 027 005 022 024 031 025 011 017 020 033

SOH |[x0oFF}[ eoT ][ ACK}[ BEL || BS JILF/NL][ VT FF
A S D F G “HoY K [ | R
001 i} 023 || 004 || 006 || 007 {| 010 [ 012 j{ 013 || 014

sus | caN J[ eTx |[sYN }[ sTx |[ SO CR Us

sz hex e v Bl N | M .< >0 72

032 || 030 || 003 || 026 || 002 |[ 016 || 015-]| , 037

i NUL :
000
MA3387
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Optional Auxiliary Keypad

The optional auxiliary keypad contains 18 keys that transmit the codes
for the characters or escape sequences specified in the escape sequences
section of this chapter.

BREAK Key

Pressing the BREAK key causes the LA120 to transmit a short break
signal to 233 ms duration.

Holding one or both shift keys down and pressing the BREAK key causes
the LA120 to transmit a long break disconnect signal of 3.5 seconds
duration.

The interface leads involved in transmitting break signals are described
in Chapter 4.

VIEW Key

If automatic view is in use and the printer has been idle, but has not yet
timed out the automatic view delay time, pressing the VIEW key causes the
view operations to be performed.

If automatic view is not in use, pressing and holding the VIEW key
causes the print head to idle at the viewing position. With the VIEW key
released, the print head idles at the ready to print position.

When there is no character to print, the carriage moves to the print cell
immediately to the left of the cell designated by the active position (ready
to print position). If the printer remains idle longer than the automatic view
delay time, the carriage moves to the right to facilitate viewing of the last
character printed (viewing position).

The automatic view delay time is a function of keyboard activity. If
characters are being typed at a touch typing rate or faster, the time is set
long enough to prevent erratic carriage motion. Otherwise it is set to
provide instant visibility of single typed or received characters. The
automatic view operation may be disabled by the operator using a SET-UP
command (SET-UP 2).






Communicartion






CHAPTER 4
CONMIMUNICATIONS

FULL DUPLEX (FDX)

There are two modes of full duplex operation: with EIA control and
without EIA control. While on-line, both modes allow simultaneous transmit
and receive with the LA120 generating signals DTR and RTS. Full duplex
with EIA control subjects the line to connection requirements and discon-
nect conditions. In full duplex without EIA control, transmission and receive

are always enabled if on-line.
Full Duplex Connection Requirements

In full duplex with EIA control, the following conditions must be satisfied
before the LA120 allows transmission and reception of data to occur:

1. DSR must be asserted; then the LA120 asserts RTS.
2. RLSD must be asserted for at least 300 ms after DSR is asserted;
then the LA120 enables transmission and reception.

Full Duplex Break

In full duplex, a break consists of a 233 ms space on the transmit data
line if transmission is enabled. If transmission is disabled, the break remains
pending until transmission is enabled or disconnect is generated.
Full Duplex Disconnect Conditions

Hanging up the phone to disconnect from the line is accomplished by
dropping DTR for 70 ms and resetting all control lines to their initial state.
Three line conditions cause a disconnect:

1. Connection is not established within 20 seconds of a ring indication.
(Connection is defined as the assertion of DSR and RLSD.)
2. When initiating a call, and RLSD is not asserted within 5 seconds.

3. Connection is established, and Rl asserts, DSR drops, or RLSD drops
for b seconds.

93
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A command can also initiate a disconnect. An EOT from the keyboard or
line will hang up the phone. When a disconnect is initiated from the
keyboard, the EOT is sent to the remote end before the disconnect in order
for the remote end to also disconnect. Also, a long break disconnect can be
generated from the keyboard. This produces a space on the transmit data
line and DTR drops for 3.5 seconds.

Restraint Mode vs Speed Control Mode

With either full duplex mode selected, restraint mode or speed control
mode, but not both, may be in use. In restraint mode, the LA120 controls
the SRTS line to signal an approaching input buffer overflow. This function
is analogous to XON/XOFF. This signal represents the status of the input
buffer only, not a receive ready state. Both DTR and SRTS must be
observed to determine the receive state of the LA120.

In speed control mode, the SPDI and SPDS lines exchange speed
information between the LA120 and the modem. The LA120 asserts SPDS
if the operator-selected baud rate is 1200 or higher.The LA120 forces an
operating baud rate of 1200 baud if SPDI is asserted from the modem.
These speed selects are intended for use with modems such as the Bell
212A that are capable of 103 type operation at low speeds but use a
different modulation technique at high speeds.

HALF DUPLEX (HDX)

Due to the “one at a time" definition of half duplex, elaborate protocols
(compared to full duplex) are needed to define whether the LA120 should
transmit or receive data at any given time. Each time the transmitter and
receiver exchange functions the line is “turned around.” Basically this
consists of switching the end of the line that asserts RTS, which reverses
the transmit/receive mode of the modem and switches the carrier gener-
ation from one end to the other. Also, when echo suppressors are on the
line, it is necessary to turn them around in order to attenuate in the opposite
direction. The LA120 incorporates three methods of controlling line
turnaround. In supervisory control mode the host controls all line turn-
arounds by manipulating the secondary control lines. Reverse channel is
mandatory for this mode. The two other protocols (coded control with
reverse channel and coded control without reverse channel) allow the
transmitting device to control line turnaround using specific control
characters. If reverse channel is used, these lines provide confidence as to
the fate of the transmitted data. Without these signals the transmission is
“blind.”

|
|

Initial Direction Determination

When LA120 is initially put on-line, data cannot be transmitted or
received. When the LA120 is called, Rl asserts before DSR. In auto answer
mode most modems answer the call (go off hook) before asserting DSR.
However, some modems allow DSR to assert after a couple of rings but
before the call is answered. With this sequence the LA120 attempts to
establish receive mode. If the LA120 operator is initiating the call, DSR
asserts when the modem is placed in data mode. Since DSR is asserted
without RI, the LA120 attempts to enter either transmit or receive mode,
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depending on the HDX initial state SET-UP command. If the LA120
attempts to enter receive mode and RLSD is not asserted within 5 seconds,
the normal timeout disconnect occurs.

Reverse Channel

Reverse channel transmits supervisory or error control signals. These
signals flow in the opposite direction from which data is being transferred.
Due to the relative lower bandwidth of the reverse channel (to the forward
channel), it is not used for data exchange.

Modem Delay

When the host sets RTS, the LA120 sees the change as asserting RLSD.
Conversely, when the host drops RTS, the LA120 sees the change as
dropping RLSD. However, there is delay between dropping RTS by the host
and the loss of RLSD by the LA120. This delay is dependent upon the
modem. For example, a 2028 modem validates RLSD for 23 ms (7 ms for
fast mode timing option) before setting the RLSD present signal. Also the
loss of RLSD is signaled 10 ms after the modem detects the drop. The
secondary channel responds like the primary channel but between SRTS
and SRLSD.

Request to Send Delay

As noted in the RLSD definition, the analog loopback option turns
around certain lines to the LA120:

1. RTS asserted causes RLSD to be true,
2. SRTS asserted causes SRLSD to be true,

3. Receive data mimics transmit data (local copy).

For this reason whenever RLSD or SRLSD is to be used, 300 ms must
have elapsed since the local driving force (RTS or SRTS) has been removed.
Up until that time the signals do not represent the remote end. Also, RTS
should not be lowered until the last character is completely serialized
(transmit complete).

Turnaround Characters

The two turnaround characters, EOT and ETX, initiate line turnaround
when received or transmitted. Any characters sent after the turnaround
character are lost. The LA120 automatically sends the turnaround character
each time the RETURN key is typed, after sending the normal code for that
key.

Half Duplex Break
Half duplex break operates in three modes:

1. Transmit mode (RTS true)—a space on the transmit data line for 233
ms.

2. Received mode (RTS false)—a space on the SRTS line for 233 ms.
When operating with ‘coded-no reverse channel’ the break is ignored
when in receive mode.

3. While switching modes—if neither receive nor transmit is enabled
the break is not processed until a definite line direction is established.
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Loss of Data Set Ready
When DSR is lost, all control lines are set to their initial state.

Half Duplex Disconnect

Hanging up the phone to disconnect from the line is accomplished by
dropping DTR for 70 ms and resetting all control lines to their initial state.
There are five line conditions that will cause a DTR disconnect:

1. Line connection not established within 20 seconds of a ring
indication. (Connection is defined by the assertion of DST and RSLD.)

2. When initiating a call with reverse channel and SRLSD is not
asserted within 5 seconds.

3. Line turnaround not complete within 5 seconds.

4. In coded control RLSD or SRLSD lost for 5 seconds without the
turnaround character. If no reverse channel, only RLSD is monitored.

5. Valid line direction established and RING asserts or DSR drops.

In addition, a command can be used to initiate a disconnect. An EOT or
DLE-EOT from the keyboard or line will hang up the phone. If EOT is used
as the turnaround character, DLE-EOT must be used as the disconnect
command. When a disconnect is initiated from the keyboard, the EOT or
DLE/EOT is sent to the remote end before the disconnect in order for the
remote end to also disconnect.

A long break disconnect can be generated from the keyboard. This
produces a space on the transmit data line and drops DTR for 3.5 seconds.

MODEM SET-UP FEATURE DESCRIPTION

General

The LA120 modem feature offers five different communication choices.
Choices 1 and 2 are full duplex; 3, 4, and 5 are half duplex. For each choice
there are several possible combinations of SET-UP features. The following
is a description of each modem choice, followed by a table illustrating the
modem choices in combination with other applicable SET-UP features.

Modem 1

This full duplex choice is used when there are no meaningful modem
signals being sent to the LA120, with the exception of receive data. With
this choice the LA120 constantly asserts DTR and RTS. The primary
situations for this mode are:

1. Current loop interface on LA120

2. Full duplex modems or acoustic couplers where data set ready or
carrier detect are not available.

Modem 2

This full duplex choice supports a full modem interface. Some of the
equipment commonly used in this mode are:

1. Bell 103 modems and acoustic couplers/modems that emulate 103
modems with regard to DSR, carrier, and ring

NOTE

If modem=1, the modem
will not recognize paper out,
head jam, cover open, or any
other disconnect associated
with data terminal ready.



» NOTE
Local Echo (SET-UP E)—
Most full duplex systems
(hosts) echo the character
keyed back to the terminal
to print it. However, this is
totally a host system con-
figuration parameter, not a
function of the full or half
duplex communication link.
If the system does not echo
the characters keyed, local
echo should be enabled.
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2. Vadic 3400 full duplex modems
3. Bell 212A modems (see Speed Control information in this chapter).

In this mode DTR is always asserted, except during the 70 ms or 3.5
second disconnects (described previously in Full Duplex Hang Up). The
terminal is not ready to receive or transmit until a valid terminal/modem link
is established using the proper modem signals.

Half Duplex

The following three half duplex modes require a Bell 202C, 2028S, or
equivalent modem/acoustic coupler. SET-UP M defines the actual protocol
to control line turnaround. Proper protocol is totally dependent on the host
computer. The following questions should be asked of a knowledgeable
host computer representative.

1. Is turnaround controlled by the host (supervisory) or are control codes
used to control the line (coded) control? If supervisory is used, set
modem=3 and skip questions 2 and 3. If coded control ask:

2. Which character is used for turnaround?
If the character is EOT set modem=4.
If the character is ETX set modem=>5.

3. Is the secondary channel used?
Yes - set S=1
No - set S=0.

Modem 3

This is the first of three half duplex modes. commonly referred to as
supervisory mode. The host controls all line turnarounds by controlling the
primary and secondary channels. The LA120 responds by switching
between receive and transmit states and indicating that state to the host.
No turnaround characters are sent or interpreted with this mode. Secondary
channel is mandatory for this mode, therefore SET-UP S is ignored.

Modem 4

In this half duplex mode, line direction is controlled by the transmitting
device. When an EOT is sent from the transmitter (host or terminal), both
ends change state. An EOT is sent after a carriage return code is sent via
the RETURN key on the L120. This causes a turnaround without the oper-
ator entering the control code. A disconnect is generated whenever a
DLE/EQOT pair is received or transmitted.

Modem 5

The final half duplex mode is basically the same as modem 4, but the
ETX character controls line turnaround. This character is transmitted for
each line turnaround and is appended to a carriage return code generated
via the RETURN key. A disconnect is generated whenever an EOT is re-
ceived or transmitted.
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Summary of Modem Features LA120 SET-UP Features

© Modem  Auto L C 7 Initial -

.~ Setup Answer- .. .. Buffer . XON/ Auto - - Local . - Calling
Choices back = Control ' XOFF  Disconnect  Echo - State
(FDXno  Off As ~ Enabled  Off ~ As No

- modem, required ‘ o rrequired - effect

- XON/XOFF

~ enabled)
1(FDXno Off No _ Disabled off As  'No
modem, effect .. , ' required = effect
XON/XOFF : S REE B
disabled)
2 (FDX  As As Enabled  As As  No.
modem, required required (e required - required - effect
XON/XOFF ; o :
2 (FDX As No ~ Disabled As . As_ No
modem, required . effect . required required effect
XON/XOFF o
disabled)
3(HDX  As No Disabled  As On No
modem) “required effect required effect
4(HDX  As No Disabled  As ~ On As
modem) required effect required i required
5 (HDX As No Disabled As - On As
modem) required effect o required required

EFFECTS OF PAPER OUT

The LA120 operates normally until the physical end of paper passes the
print head; then printing ceases. If the data source is using XON and XOFF,
no data is lost. If auto disconnect is enabled, the data terminal ready signal
becomes unasserted during the paper out and recovery interval. If break is
enabled, a break signal is sent when the paper out condition occurs. The
possible paper out actions as function of auto disconnect (D), break enable
(U), and XON/XOFF enable (X) SET-UP commands are shown below.

~ Break

~ HDX -
As

As
~ required

As

‘required

Secondary . K
Channel - Action

required required

As
required

required

No
effect

As
required

As -
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CHAPTER 5
OPTIONS

20 mA LA12X-AL

The 20 mA loop option allows the terminal to communicate directly with
the computer up to a distance of 305 m (1000 ft) without the use of a
modem.

Installation
The 20 mA LA12X-AL option kit contains the following items.

Install the 20 mA option as described in the following steps:

1.

Set the TRANS switch on the 20 mA assembly to the NORMAL
position. (If the LA120 must provide current to the transmit line, set
the switch to the ACT position.)

Set the REC switch to the NORMAL position. (If the LA120 must
provide current on the receive line set the switch to the ACT
position.)

Lower the rear cabinet door on the LA120.

Disconnect and remove any previously connected plug from J8 on
the logic/power board.

Slip the 20 mA assembly (2) up through the hole in the floor of the
cabinet. Secure with two hex-head screws (4) and washers (5).

Connect the 20 mA harness assembly (3) between the jack on the 20
mA logic board (2) and J8 on the logic/power board.
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102 OPTIONS

7. Place the LA120 in SET-UP mode. Select and store the following
features:
Modem=1 (FDX, no modem)
Auto Disconnect=0 (OFF)

8. Connect P1 of the 20 mA external interface cable to the bottom
connector on the 20 mA logic board.

MA-2320
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Test After Installation

After the LA120 is connected to your system you should send and
receive data to verify the installation.

Electrical Characteristics

Transmitter Min Max Receiver Min Max
Open circuit Voltage drop :
voltage 50V 50V marking — 25V
Voltage drop

marking — 40V Spacing current — 3.0mA
Spacing current — 2.0 mA - Marking current 115 mA 50 mA

Marking current 20mA = 50 mA

Pin Assignments

1 — Test Negative I J
2 — Transmit — S O KN gl

3 - Receive - 123 5 78

5 — Transmit+ 20m A CURRENT

, LOOP CONNECTOR
7 — Receive+

8 — Protective ground MA3380

LA12X-DL EXPANDED BUFFER

Typically a printer receives a series of characters, temporarily stores the
characters in a buffer, and then prints the characters one at a time. The
LA120 contains a standard 1000 character buffer. This option enables the
standard 1000 character buffer to be increased in size to 4000 characters
(4K).

An example of the use of this option is an LA120 connected to a video
terminal (VT100) whose screen contains 24 lines at 132 characters per line
(total of 3168 characters). The LA120 could receive these characters at
9600 baud, store all 24 lines in the buffer, and then print the characters at
the printing speed of the LA120 (180 characters per second).

The LA120 buffer control feature (see operator's information) is not
affected by this option. If XON XOFF, and large buffer is selected, XOFF will
still be generated around 600 characters. The only difference is that the
buffer is now 4000 characters instead of 1000 characters.

If XON XOFF, or the equivalent is not used, and the system is operating
at high baud rates (for example 2400 baud) for long periods, it may be
possible to exceed the 4K buffer capacity.
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CHAPTER G
SUPPLIES and ACCESSORIES

GENERAL

All DIGITAL printer terminals offer improved quality printing and forms-
handling versatility. DIGITAL offers a variety of supplies to enhance
terminal reliability and make operation easier.

DIGITAL's dye-based ribbon is specifically matched to the print head and
eliminates the abrasive problems of carbon and clay based ribbons. Carbon
based ribbon tends to wear print head wires and eventually causes poor
character legibility. Precise matching of ribbon material and printing
methods lengthens print head operating life.

DIGITAL has the paper needed to accommodate up to 132-column print
capability and miltipart paper adjustments. To eliminate costly printer
downtime associated with improperly stacked paper, DIGITAL offers paper
collectors that increase printer and operator efficiency by automatically
folding and stacking fanfold paper.

LAXX-KB Casters

This set of casters attaches to the rear of the cabinet and facilitates
terminal mobility.

LAXX-NC Paper Basket

The paper basket neatly collects and stacks printer paper as it feeds
through the printer. The steel constructed unit is 30.5 cm long, 40.6 cm
wide, and 33.0 cm high {12 inches long, 16 inches wide, and 13 inches
high). It holds up to one complete box of paper. It is shipped with brackets
and instructions for easy attachment.

LAXX-KD Wire Shelf

The wire paper shelf collects fanfold paper as it feeds through the printer.
The shelf is 26.7 ¢m long, 45.7 cm wide, and 5.1 cm high (10-1/2 inches
long. 18 inches wide, and 2 inches high). No tools or screws are required
for attachment. Instructions are included.
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LAXX-KC Work Surface Shelf

The durable surface shelf attaches to either the left or right side of the
terminal and provides convenient workspace to accommodate data print-
outs, printer paper, manuals, etc. The shelf is 61 cm long and 38.7 cm wide
(24 inches long and 15-1/4 inches wide). It is shipped with the necessary
bars, screws, and instructions for easy attachment.

LAXX-KA Accessories Kit

The kit includes the following accessories:
1 LAXX-KB caster set
1 LAXX-KD work surface shelf
1 LAXX-KD wire shelf

The kit is shipped with the necessary brackets, screws, and instructions
for easy attachment.

H981-A Copy Holder

The copy holder improves efficiency, accuracy, and typing speed by
furnishing space for viewing reference data at eye level. The copy holder
clamps on a disk or table. Minimum eye movement is required as the
flexible arm adjusts to the desired position. Attach the copy holder to the
LAXX-KC work surface shelf for convenient data reference while using the
printer.

12-12375 Dust Cover
The clear vinyl dust cover protects the terminal when not in use.
36-09141-00 Paper

Single-part, white, lined, fanfold, 132-column, 14-7/8 x 11 inches,
2000 sheets per box.

36-09829 Paper

Single-part, white, lined, fanfold, 80-column, 9-7/8 x 11 inches, 2000
sheets per box.

36-05361 Paper

Single-part, white, lined, fanfold, 72-column, 8-1/2 x 11 inches, 2000
sheets per box.

Multipart Forms

All forms are white, lined, fanfold, 14-7/8 x11 inches.
36-09141-01 — 2-part (1600 sets/box)

36-09141-02 — 3-part (1000 sets/box)

36-09141-03 — 4-part (750 sets/box)

36-09141-04 - 6-part (500 sets/box)

36-12153-01 Ribbon

DIGITAL-specified nylon ribbon produces excellent print quality and
lengthens print head operating life. Ribbon measures 0.5 inch wide by 60
yards long. Ribbons come individually sealed, 12 per box.



SUPPLIES AND ACCESSORIES 109

Manuals

The following manuals are available to support your LA120.

Title Order Number

LA120 Operator EK-LA120-RG
Reference Card

LA 120 Pocket Service EK-LA120-SV
Guide

LA 120 Maintenance EK-LA120-MM

Manual

LA120 User Guide EK-LA120-UG

Ordering

Contents

Summary of SET-UP
features

Field Service
maintenance information

Detailed theory of
operation and
maintenance information

Operator, installation,
programming, and
communication
information

Purchase orders for supplies and accessories should be forwarded to:

Digital Equipment Corporation
Supplies and Accessories Group
Cotton Road

Nashua, New Hampshire 03060

Contact your local sales office or call DIGITAL Direct Catalog Sales toll-
free (800-258-1710) from 8:30 a.m. to 5:00 p.m. eastern standard time
(U.S. customers only). New Hampshire customers should dial (603) 884-
6660. Terms and conditions include net 30 days and F.O.B. DIGITAL plant.
Freight charges will be prepaid by DIGITAL and added to the invoice. Min-
imum order is $35.00. Minimum does not apply when full payment is sub-
mitted with an order. Checks and money orders should be made out to

Digital Equipment Corporation.
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OTHER TERMINALS

The terminal is the vital link between the user and the power of the
computer. The right terminal or the enhancement to your terminal can make
your work easier, more efficient, and more cost effective. For that reason,
DIGITAL offers a full range of video and teleprinter terminals and options
that can help you tackle any application.

Video Terminal

For the ultimate in video terminals, look to DIGITAL VT100. It combines
exceptional versatility with simplicity of operation. And it's designed to
allow a wide range of fast and easy field upgrades to meet your changing
needs.

There’'s a detached typewriter-style keyboard with a flexible 3-wire
coiled cord. An 18-key numeric/function keypad on the keyboard permits
single keystroke control of application-specific functions. The VT100 fits
easily on a standard typewriter table. There's an advanced video option that
provides 132-column lines on the screen for easy viewing of wide-line
printer reports. Double height/double width characters are selectable line
by line for easier reading and text formatting. Smooth scrolling a scan at a
time lets your operators read new lines at a reasonable speed. Divided-
screen displays; blinking, underlining. double intensity, and normal or
reverse video character attributes; keyboard and/or computer-settable tab
stops; built-in self-test diagnostics; pictorial capability; and many, many
more.

Intelligent Video Terminal

At the head of the VT 100 class are DIGITAL'S intelligent PDT-11 termi-
nals. The PDT family includes three programmable data terminals: the
PDT-11/110, the PDT-11/130, and the PDT-11/150. With their PDP-11
compatible processors and RT-11 operating system, the PDTs permit you
to draw on a wide range of existing software.

Local mass storage is available on the PDT-11/130 in the form of 524K
bytes of storage provided in dual mini cartridges. Housed within the same
VT100 shell, these mini cartridges are file-structured system devices. The
PDT-11/150 lets you combine the functionality of the PDT-11 with the
dual floppy disk storage of any DIGITAL terminal. With its four ports, the
11/150 allows considerable system expansion. Add a terminal controller if
you want the flexibility of up to four terminals. For hardcopy, add a printer
to the printer port. There's a third port for an EIA link to a host computer.

LA34/LA38 DECwriter IV

Everything about the 300 baud desktop terminals adds up to conven-
ience. They are smaller, lighter, and quieter than many typewriters. They
have sculptured, typewriter-like keys, and a cartridge for simple ribbon
changes. All features are set at the keyboard, including four character width
adjustments. They also have automatic self-test diagnostics.



Reader's Comments
LA120 User’'s Guide

Your comments and suggestions will help us in our continuous effort to improve the quality and usefulness of
our publications.

What is your general reaction to this manual? In your judgment is it complete, accurate, well organized, well written,
etc.? Is it easy to use?

What features are most useful?

What faults or errors have you found in the manual?

Does this manual satisfy the need you think it was intended to satisfy?

Does it satisfy your needs? Why?

O Please send me the current copy of the Technical Documentation Catalog, which contains information on the
remainder of DIGITAL's technical documentation.

Name Street

Title City

Company State/Country
Department Zip

Additional copies of this document are available from:

Digital Equipment Corporation
Accessories and Supplies Group
Cotton Road

Nashua, NH 03060

Attention:  Documentation Products
Telephone: 1-800-258-1710

Order No. EK-LA120-UG-003




No Postage
Necessary
if Mailed in the
United States

BUSINESS REPLY MAIL

FIRST CLASS PERMIT NO.33 MAYNARD, MA.

POSTAGE WILL BE PAID BY ADDRESSEE

Digital Equipment Corporation

Communications Development and Publishing Services
129 Parker Street, PK3-1/T12

Maynard, MA 01754



ACCESSONIES. ....ococvveterieriete et et e 103
Acousticcoupler.........c.ccocveeeeiiiviinicccce .94
AcCtive COIUMN .. ..ooeeciceccecer e 74
ACtiVe liNe ... T
ACtive POSILION ....cccoeiiiiie e e e e 74
Alarm indiCators.......oceeeiiecerieeree e e e 9
ALT CHAR SET light....coooeiieeeiee e 3
Alternate keypad mode............ccceceveeu.........46,79
Answerback.........cccoeciiiiiiii 0. 36

Entering message.........cccoemeninceecrneeevensrniencnnn 3 7

JUMPET ..ot . B2

Transmitting MesSSage ..........covvneevererirecennann s 36
APL character set.......c.cc.cocvveeeececrrcvncieceeeee . 83
Auto answerback..............ccoooieveiiieiieen . 37
Auto diSCONNECT......c.ooeeiceeceeeeeeeee e 40
Auto line feed.........ccoooviviiiiiice 42
Auto new line at right margin...........ccccveenn 41
AULO FEPEAL......ccictievi e e 30,86
AULO rePeat rate........eccveueieceiireciee et e e 30

BACK SPACE KEY ..ot 5
Baud rate {speed) ........ccoceceeemiceieeriverecicere e 34
Bell o000, 0,9
Approaching right margin.........c..cccecceeeeeneennne 10
Generating code for........cccecvvveeivii .80
INAICEIONS.....ccviie et 9
VOIUME ot e e 31
BREAK KEY...coeiiieettctct e e e 6.89
CONLIOlaicc e 0. 38
High water mark.........ccccccoeveiiiii e . 38
Low water mark........c.cocoveccceiiiniiiie e e . 38
OVErfloW.....c.ueeiie e 0. 92

INDEX

20mA current 100P....ccovoreeece e . 99
CAPS LOCK key........ eteire e et r e e bt e e ane s 6
Carriage adjustment lever..........cccoconiniiecrienn. 8
Characters perinch ........ccccoeeevveeeeeceseee e 25

Example ..o iieveccceini e 0 20

SeleCtion .......cooeveeeiciiee e 25
Checkout procedure........ccovvveevvieccecevieceeeee e 62
Clearances, installation.........c..c.ccoeevieeeciverie e 59
Comfort features..........coveveveeciie e, 103
Communications features..........c...cccveececvevnevve e, 32
Console, Operator's.......cu i erecie e s 2
Control characters...........ccccccevevvvennennee......5,80,87
Coverinterlock sWitCh........c.cccocirieniciiie e, 7
(0101V7-1 o] o 1= o TN ROUUUPRORURTON 510 |
CTRLKEY oot 0,8 7
CTS (clear to send) light......ccceeverereiineieiccee e 3
Current loop interface........cccoevvvevicvcineiernnnn. .94

D
Data bits, number of .......c.cccccoveeviciiivinenn 44
Data Set Ready..........ccoceeeiececeiirccee s .63
LOSS Of vt . 94
DELETE KEY..ooiiiii ettt v e e 5
DSR (data set ready) light ......ccccccvvveeeeivrvccen 3

ENTER KEY ..evevveiece et e vieen s T
ESC KEY .ttt e s e e 0 D
ESCApe SEQUENCES ........ccvveieeeee et v s e 72,75

113



114

Factory stored settings.........c.ccccevvvveneincnienen. .50
Fill characters......cccvvvivieneiivcecniecnecise e e 84
Fill time formulas.......ccccccovvvevievciincrencnsisnonn .85
Foreign character sets.........cc.ccecovvvvvevvcnnnen, 66,74
Form feed code, generating..........c..cccovcveennen. 80.82
Form length.....cccociiviiiiiinnviiiiiiiccve e v 7.8
Form setup example .....c.cccceevvvvece e vevenn...84
Form setup sample........ccocevcriininniiinecnnien v 16
FUl AUPIEX .ottt et s 90
Full duplex break..........cccccovvecnniininiieicnien e .9 1
Full duplex hang up....c.cccoeevenvevirenes e .90
Fuse, AC......cccooiiiiiini e 11 55

Half dupleX.......cccoeeeeeeviiienriceeecer e
Half duplex break.........cccevveiiiecrienscvvrircrenrreee 93
Hang up phone line.......ccoc i viiiies e 94
Head gap ..ot et srnes 54
Head jam ... 9
HERE IS KEY..covvieieiiees et s 3
Highwatermark...........ccooooiiiii e 38
Horizontal form adjustment..........c...cccoeven.. 27.29
Horizontal margins........ccccoveviiecenevieesvenennes 27,76
Clearing ....ccceceevvieiecee s e e cnre e nre e e e 28
Setting right. ..o e 28
Setting left......cooeiiiiii s 28
Horizontal pitCh.....c.cccovoni i 75
Horizontal tabs..........cccceeevviiiiiiiniiee e 76
Clearing all.....cccoovevevecrniininiiiine e e 29
Clearing Single.......ccceceeveivviinneeeierninse s ee e 29

SetiNG it e 2 D

|
Initial calling state (HDX).......cccoeevveirviriricerinnennne 92
Initial direction determination............ccccvvevvvnnnene 92
Installation and configuration..................c.........59
INterfaces......cooevviecee e 63
20mA current Ioop ............................................ 99

Key click... OOV SSRIUPPRC /A

Clear All....oc e
Left/Top Mar.....c.ococovcevnvviniccin i eircresin e &
Mar Clear.......cov e e 5
Recall/Store ... e 5
Rt/BOt Mar...cuo it e e 5
STALUS..ueetieiet sttt et st e e b e snene s 5

L
Last character view (LCV) .......cccoovevmevviii e
Lights...

Alt Char Set

SEt-UP oo e
LINE FEED KEY ...ooovveiitieeeceeetviee e e e
LINE/LOCALKEY....ccccoevitvevteveiee e et v

Lines perinch ...
EXamPIe .o e
Selection.. cereriererreenernnesnie e 19,

Line feed newllne mode

Loading paper/forms .........c.ccvvvvivivivessescssee s

Local €CHO......cuviiicc e e

LOCAL FORM FEED key .....cccoovvrvernvennecierierennns

LOCAL HGRt oo oo s 3

LOCAL LINE FEED K€y .....coccveereciiiiin e

LOW Water Mark.........cocuveeeviveniieeciies e e

Modem control protocols.........ccevvevvvieeeceeernne,
Modem setup feature description..........c.............
Modem, summary of features..........cccceevevvvviennen,

Bell Telephone ...
Vadic 3400.......ciieer e e
Multipart forms......ccovvciivnnin e e 1

NUumeric display......ueciiiieiineninee e e 3

Numeric keypad ......ccceccevvviiiiniiiiir s s

ON LINE light....
ON/OFF, power SW|tch

Operator comfort features e e
Operator reference card ........c.ccoocvveevvnncccne e,
Operator troubleshooting table............ccccocoe..

Operator's ConSsole..........coceevcvee e ereecvie e e evaeen

Optional character SEES e eeveeeee s er e es e eees e

Packing procedures.........c.coocceieneinnnense el

Paper adjust KNob ... e

Paper/FOrms. ......ooviiiiiec et e
Initial loading......ccccoeveriinci i
Reloading.....cccoveivveririi it

Paper/Forms loading .........cccocovniieiiinccinncnreenee

Paper, out of ...

...30

13
11

74

61

55
55

.56

55
96



PAPER OUT light c.ecoeoviiieciieicriie e e 3
Parity, setting and checking.........c..ccoecvcecrcenn. . 44
Parity symbol... SOV PORRUPTPVRUPTOY -
Permanently stored settmgs ................................. 51
PF1,PF2, PF3, PFA Keys....cccoocvvmireeeciieaeenevvcieeeen 1
Power ON/OFF switch........cccvivniivecievir e 7
Printimpression adjustment............cccocoeniincene 54
Print character set.......ccoececevecvecceneiveceeene . 39,72
Printer new line character.........ccoceceevvvvieeeecevvinn 45
Product identification..........c.c.ccovvvvvecicvccveereeeen 79
Protocol, communications..........cocecevvveeeiecernecanne 91

Recall Settings........cccocvveeivvenvirieneninnevenisseseneseenan 0 1
Restraint Mode .......cccccveivieeee e 92
RETURN KEY ..ottt et e e st 5
Reverse channel ..o e 93
Ribbon installation ............ccooecvieiiierieccei e 54
RS232C ..ttt et sas re e 63

Sample formM.......cccvveciiiciiiiein v sesreens e 16
HIUSTIatioN.....cocco e e 16
Using setup commands.........cccocvverieircrsrennnnene 18
Using escape SEQUENCES........cccvecveeeeveeeeeeeeenenens

Secondary channel.........cccccoccvenveincvvie v e eeennnnn 43

Self tEST..iiuiiicrie et e v s e D O
Nonprinting.......ccocooiiiiiie e 53
Printing...ce oo e 53
Sample PrintoUL.......c..coveeivereciece e e e 53

SET-UP commands, by letter.......cccccoevveveiviieeneen,

SET-UP KEY...ce ettt serire et se s s enenns
SET-UP label......ccocooiiminiecriiiieeceei e
SET-UP light ..o
SET-UP MOde ....cvoviiviirieciiriee et eeeveens
SHIFTKEYS.cuevieieieneree et
Site considerations.........cccccceeeevreerienn.
Space bar .....cccoeiieieeiceeeeee e
Specifications.........ccoee v viviecie e e
Speed control mode.........cceeeviviieiernn,

Status MEeSSAGE «....veververevercreneeereirerees
Store settings......ccccoeeevieene e
Store, recall and status features....................
SUPPHES. ..o
Synchronization .........ccceeevee e evieecrieenn

Horizontal ..
Vertical...

Temporarily stored settlngs

Testing and troubleshootlng..

u

Unpacking and inspection...........ccccueceenevivcircenne

Vv

Vertical forms adjustment..........c...ccoeeovee v e
Vertical Margins.......ccoovuevienenerenieense s
(04111 o T [ TR
Setting bottoM........ccco v
Setting tOP..ccvveeire e e e
Vertical PitCh ..o e
Vertical tabs......ccccooevvencveniieccerineeee
Clearing all.......cooieei e
Clearing smgle

Setting...
VIEW key...

115

.10

TOP Of fOrMucceeiisii e e 4,21
Tractor adjust Knobs .......ccco oo
Troubleshooting......c..ccueeecienn e e e

Turnaround characters........ccccceveeeereeecieenireinene

8
10
.93

60

8,22

22,78

24
23
...23
77
24 78
25
25
.23

Voltage Selector Swutch
Volume, bell.........oooniieie e e

.61
31

45



NOTES



INSTALLATION, WARRANTY, AND SERVICE INFORMATION

INSTALLATION/WARRANTY
For customers who have purchased directly from DIGITAL, reference the sales agreement for installation and
warranty terms purchased with this terminal,
For customers who have purchased, leased, or rented from a vendor other than DIGITAL, contact your vendor
for information regarding installation and warranty terms purchased with this terminal.
DIGITAL SERVICES
A wide range of maintenance and customer services are available from DIGITAL for your terminal. Through
use of these services, you can design a plan which meets your service needs, from complete DIGITAL mainte-
nance to complete self-maintenance. Vendors supplying DIGITAL products may use these services as factory
backup support.
¢ On-Site Service
DIGITAL offers responsive, low cost, factory-level maintenance performed at your site by trained Termi-
nals Service Specialists through:
+Service Agreements which cover all your maintenance needs to include priority response; all labor,
materials and travel for a fixed monthly charge.
*Per Call Service which is provided on a “time’" and “materials” basis and can serve as a back-up to
your own in-house maintenance programs.
Off-Site Service
For those customers who have a significant level of troubleshooting expertise, but require Field Service
assistance for the repair of components, DIGITAL has established a worldwide network of Product
Repair Centers (PRCs) and the Customer Returns Area (CRA). Through a wide array of service product
offerings this logistics network offers cost effective services to include:
*Module Mailer™
« Fixed Price Exchange
* Product Refurbishment
Spare Parts ‘
In an effort to further assist those customers who choose to perform their own computer maintenance.
DIGITAL's Customer Spares organization is committed to providing thorough and timely spares support
through: '
«Spares Inventory Planning
* Component/Subassembly Spares
*Maintenance Test Equipment
*Maintenance Documentation Service
*Emergency Spare Parts
Training
DIGITAL offers hardware maintenance courses through the Educational Services group at any of our 17
worldwide training centers; or depending on your specific training requirements, courses can be provided
in your own facilities.
Terminal Supplies
DIGITAL offers a variety of supplies to enhance terminal reliability and to make operation easier. Every-
thing from furniture accessories, (cabinets, tables, etc.) to terminal supplies, such as paper, ribbons,
diskettes, cassettes, labels, and many other items, as illustrated in the Supplies Brochures, are available
through DIGITAL and may be obtained by dialing the toll-free number below. All orders may be placed
via the toll-free number (800-258-1710) and will be processed within 24 hours (U.S. only - with the
exception of Hawaii and Alaska).

To obtain further information concerning any of the customer services available, fill out the attached card or
write:

DIGITAL EQUIPMENT CORPORATION
129 Parker Street
Maynard, MA 01754

ATTN: Customer Services Marketing — PK3-2/S25
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