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PREFACE

This manual has been written for those who
wish to acquire detailed knowledge of the
hardware potential of the TC 480 terminal
and its operating mode,

A general background knowledge of the tele-
processing environment, in which the product
is inserted, is required for the corréct in-

terpretation of the manual,
SUMMARY

The manual describes the general character-
distics of the TC 480 terminal and its con-
figurations.

A general description of the structure of
the terminal is followed by a description of
the individual modules of which the system
is composed: keyboard, console, display,
printer, line interface, tape punch/reader,
magnetic cassette unit, minidisk, The op-
erating logic and the technical and fune-
tional characteristics are given for each

of the above units,
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1, GENERAL CHARACTERISTICS

The TC 480 is a simple interactive terminal using an 8 bit code for data transmission and
telecommunications. It has a compact desk size structure with highly integrated and total-
ly electronic logic, The limited amount of moving parts offers greater reliability and
silent operation.

.The teprminal is available in 3 versions:
- TC 481 RO: receive only

- TC 485 KSR: keyboard send/receilve

- TC 485 ASR: automatic send/receive
It guarantees compatability with:

- both switched and leased point to point telephone lines with the CCITT/V24 and EIA/RS

232 C interfaces

- both switched and leased point to point telegraph lines. ¥t <can operate in single or

double current, having local or remote power supply.
- the minicomputers SP 600 and PDP 11 as a machine consgole
- any external control equipment, by means of a DTL/TTL interface.

The terminmal is not programmable and enables direct access to the (PU, without any specific
protocol because it is TTY compatible (free running),

This type of access is typical of the time sharing and similar methods and is used when
sufficient error protection is provided by the VRC,

The TC 480 is very versatile as many of the features are strap selectable (see Appendix A).
Some FTeatures can alsc be programmed on EPROM (Erasable Programmable Read Only Memory - see
§5.3.1.)., The terminal is provided with diagnostic programs which enable the operator to
detect malfunctioning as soon as the machine is switched on, aﬁd.diagndstic tools for main-

tenance purposes,

1,1, STRUCTURE OF THE TERMINAL

The basic KSR version has the following characteristics:
- electronic alphanumeric keyboard

- 30 char/s printer, 132 columns with adjustable sprocket device, Printing in local can

reach a speed of 48 char/s
- easily replaceable ribbon cartridge

.~ electronic logic for operation in localand to provide asynchronous transmission/recep-

tion on lines operating at 1200 baud in half or full duplex

- console for switched or leased line connections
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- 16 character line buffer in addition to the 64 character print.buffer
- rear paper support

- éCITT Ne 5.a1phabet with 11 national variations

- printable character set: 95 I30 and 128 Katakana version

- line modulation speed: 4 selectable from the following 7: 75, 100, 11C, 200, 250, 300

and 1200

-~ VRC error check and printing of the ll character +o indicate +that an incorrect char-

acter has been received from the line
- number of copies: 1 original and 3 copies
- Break feature
- test mode to check the correct operation of the terminal and of the line

_  resident diagnostic programs activated when the terminal is switched on to check the

logic and the print functions
~ Unattended feature
« Transparent feature

The basic terminal is fitted with a DIL/TTL line interface which permits connection to any
external devices compatible with its conventions (chapter 6). '
The R.0, version, unlike the KSR version, has no keyboard and has a different console (chap-

ter 10).
1,1.1.. Options for line or minicomputer connections

The basic terminal can be connected to telephone or telegraph lines or to the SP 600 and

PDP 11 minicomputers using one of the following interfaces:

- TPI 4809 - telephone interface for CCITT V24 and EIA RS 232 € valid for point to point,

leased and switched lines (chapter %)

TGI 4807 - active point to point telegraph interface (leased lines) (§ 8.1)

“TGW 4812 - neutral point to point telegraph interface {(leased lines) {§ 8.3)

CLT 4808 - 20mA current loep for connection to the SP 600 and PDP 11 console {chap. 9)

A telegraph filter can be inserted on telegraph lines when requested {FIL 48110ption.—§8_2)
1.1.2, Input/Output Units

One of the following optional I/0 units can be added to convert the TC 485 KSR version to
the TC 485 ASR version: .

- TP 4881 - 30 char/s 8-channel punch., This external unit is situated on the left of the

terminal-on a lateral stand called kit 60 (see chapter 11).
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- TPR 4882 - 30 char/s 8-channel punch/reader. This external unit is situated on the left

of the terminal on a lateral stand called kit 60 (see chapter 11},

- DDC 4883 - dual magnetic cassett unit., Each cassette has an 80X byte capacity mak-
ing a total of 160 Kbytes. Standard Philips cassettes are used. The unit enables re-
ception/transmission at 120 char/s, has its own console and can be integrated in the
basic terminal casing, (see chapter 12).

— MDM 4887 - 8K RAM memory for text editing. Thig unit can be integrated in the basic
terminal casing and has its own console (see chapter 13).

- MDU 4885 - minidisk unit. Both the minidisk and the memory have an 8 Kbyte pépacity,

making a total of 16 Kbytes. The unit permits reception and transmissiocn at 120 char/s

and can be integrated in the terminal casing, It has its own console and comprises the

MDM 4887 option (chapter 13).
The TC 481 version can connect only the tape punch TP 4881,

1,1,3. Optional Dbevices

The terminal can be fitted with the following optional devices:

- NXB 4801 - numeric keyboard for eantry of numeric data with or without right hand justi-

fication of the numeric fields (§ 3.23).

- HVT 4802 - electronic tabulation (horizontal and vertical) and Answer Baék devicé. The
device enables the insertion of 7 horizontal, vertical and Form feed tabulation programs
each containing 16, 10 and 1 tabulation stops respectively (§ 5.4.1); it also enables
the sending of the Answer Back (up to 20 characters- § 6.3}, and the definition of the.
length of the print line (132 characters). '

- BEL 4805 - acoustic alarm used to warn the operator {§ 5.3.3).

- FVT 4803 - mechanical tabulation (only veértical). This punched tape loop device enables
vertical tabulation and the form feed, and can co-exist with the electroniec tabnlation:

(§ 5.3.2}.

- MFF 4806 -~ manual front feed for forms of constant thickness. This option enables simul-

taneous printing on the form and the journal roll (§5.3.4).

- PFD 4813 - pin feed device. This is an alternative to the sprocket feed device and can

handle forms 80 columns wide (§ 5.3.5).

- KEY 4804 - key used by operator to deactivate input units i.e. keyboard, reader, cas-

sette, minidisk (§ 4.1).
- FPC 4810 - fan-fold form support (§_5.3.6).
- b 415 ~ copy hold (§ 5.3.6f
- D 427 - lamp (§ 5.3.6)

- KIT 61 - lateral working surface (§ 5.3.6)
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1.2, APPLICATIONS

The TC 480 is a general purpose terminal, that is to say, it can be implemented in many

varied application sectors and ON LINE environments.
- The following is a list of the main sectors:

~ terminals connected to the host computer
. time shariﬁg
. remote job entry
. single file inquiry
. message switching
. data handling
small batch
- terminals used as consoles for{
. minicomputers
‘. industry
biomedical
. fype—setting, etc,
- Vterminals connected to exchanges or directly to each other
. message handling
. message switching
- termin#ls on network systems, e.g.
- post bffice
. railﬁa&s
.ihqﬁel-réservation
.‘poiicé,department
. service bureau

As a general purpose terminél, the TC 480 is not confined to a specific application field
as Qiii be seen from the examples given bélow., However, its main feature remains that of

a simple terminal and that is "to communicate,
-~ Financial

The terminal can handle all applications not involving pass books or documents of vari-
able thickness. However, any operation reguiring intelligence or rapid store access
should be carried out by the host computer (or concentratdr). Remote batch operations
are handled by means of access to switched networks or leased iines. The terminéi uses
message switching procedures {as opposed to telegraph techniques nusing CCITY alphabet

Ne 2) for stock exchange quotations, invoicing, etc.
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Government

In this field the terminal performs general operations for the transmission of messages

(private networks, ministerial, military, police) and handles information retrieval,
Transport
The terminal can be used for all operations in which hard copy is essential, i.e.:
. control of rolling stock
inventory conktrol
. some types of enquiry
general message switching procedures (on switched networks or méssage switching type)

reservation of seats (when travel decuments must be issued and the video-printer com-

bination is considered to be too expensive),
Industry

The TC 480 is used for general applications, and the sending of messages or data items
(mainly the latter). It can nermally be associated with private networks, switched net-
works or with concentrators performing data collection or distribution services (quality
control check, production orders, intermediate warehouse control, checking of data on

automated production, e.g. chemical, petroleum, steel industries).

Disﬁrjbution

The terminal is used to manage peripheral warehouses in a distribution chain. It can
also be configured as an avtomatic through-put, low-traffic peripheral station.
Education

The terminal is used for general applications concerning data and message transmission

and enquiry operations,
FTelecommunications

The terminal pfovides the N°55 CCITT alphabet as an alternative to the Ne 2 CCITT alpha-

bet for specialized low-speed networks (up to 300 baud).
Time-Sharing

The terminal is used for scientific-technical applications (KSR version only or version
with punch/reader), and for commercial applications (ASR version with nagnetic medium

for remote batch operations, modulation at 1200 kaud on switched networks).
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2, LOGIC OF THE TERMINAL

The logic of the TC 480 is realized in both hardware and firmware; the firmware is resi-

dent on ROM. The terminal is illustrated in figure 2.1. below,

3

PRINTER
PERIPHERALS

DUAL
CASSETTE

or
DTL/TTL

00
8k @ LOGIC Fnrerrace
m' T m
MINIDISK @ ' 'U_NI

or

PAPER TAPE PUNCH

or
PUNCH AND READER

_ Cor
S

RAM D

| CONSOLE  KEYBOARD |

LIaL]

LINE INTERFACES

V24/RS 232 C

1€ o | TELEPHONIC
@ INTERFACE

ar

TELEGRAPHIC .
INTERFACE

or

20 mA
CURRENT LOCP

Figure 2,1, - Bloeck diagram of the TC 480

The logic unit consists of a primted circuit board and uses the PP84 microprocessor with

the relevant LSI components,

The PPS4 kit, in addition to the microprocessor, consists
microprograms, a 256 byte RAM and the I/0 devices for the
logic unit,

The printer also has a control logic which is composed of

2K ROM and 256 byte RAM, The minidisk and cassette units

of a 4K ROM which contains the

peripherals connected to the

another PPS4 kit with its own

have their own microprocessor,

Reception/transmission is asynchronous, i.e, it is carried out character by character and

for this reason the terminal has a control unit to identify characters from the dinput de-

vices and direct them to the output units.

The input devices on the terminal are:
- Lkeyboard

- magnetic media {cassette, minidisk)
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tape reader

line

‘The output devices are:

printer
magnetic media (cassette, minidisk)
tape punch

line

As the terminal has a single T/0 channel, only one of the following T/0 peripherals can be

connected at one time:

cassette

minidisk

tape punch

tape punch/reader

RAM

The: flow of data in the terminal varies depending on whether it is operating in HD or FD,

whether the punch/reader or a magnetic medium are connected, or whether a printable char-

acter is available or not, etc,:

operation in FD: the terminal can be divided into 2 sections as shown below,
keyboard ——— & transmission line
reception line ———p printer

operation in HD:
In transmission the characters entered from the keyboard are printed and sent on line
simultaneously., In reception the incoming characters are printed (printing at 300 baud

maxisum = 30 char/s)

tape punch

This is associated with the printer, i,e. when the printer prints, the punch punches

-the tape,.

tape reader

This can be used in place of the keyboard: when a read command is received, each char-
acter read is handled as if it were entered on the keyboard, That)is t¢ say, when op-
erating in FD, the character would be sent on line, or in HD; it would be sent on line
antt printed,

The punch and reader can operate simultaneocusly in Fﬁ.

cassette
Simultaneous input and outpul is not possible. The cassette is generally used for re-

ception and transmission at 1200 baud,
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keyboard .
The keyboard is disabled when the Answer Back is sent in transmission and when charac-

ters are sent directly on line from the peripheral connected to the TC 485,

minidisk with associated RAM
This can.substitute the tape punch/reader, the only difference being that it does not

permit simultaneous I/0 operation in full duplex

the input devices can be deactivated using the relevant key on the conscle

On the TC 485 fitted with cassette or minidisgk, the data entered on the keyboard cannot be

sent on line and sgimultaneously to the cassette, while the data from the line is sent to

the cassette

Therefore the flow of data is the following: f
keyboard ———% line or
keyboard - % cassette or
cassette ———p’ line or
cassette ——— 3 printer or

line —wwe——p cassette

In short, printing is .carried out in the circumstances given helow:

the following characters are printed in Local status:

those entered via keyboard or those read from one of the I/0 units,
The speed at which they are printed depends on the input device in question (max, 48

char/s)

the following characters are printed, at a maximum speed of 10 char/s for line speeds

of up to 300 .baud, in Line status:

- in HB: the characters entered via keyboard or read from one of the T/0 units (line

included)

in FD: only those characters received from the line,

The terminal uses the following buffers in the RAM to handte the functions described above:

64-character print buffer

t6-character keyboard buffer
16-character line input buffer
iﬁ—charactef line output buffer
32-character pun;h output buffer
288-character (2 blocks) cassette buffer

8K (RAM) minidisk buffer

The keyboard huffer. stores up to 16 characters entered on the keyboard., The characters are

taken from this buffer and sent on line and to the print buffer, The keyboard buffer is
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also used to store characteré during entry from the numeric keyboard with right hand justi-
fication, The input line buffer interfaces the reception line by storing, character

by character, the characters coming from the line in asynchronous mode and then directing
them to the relevant output devices.

The output line buffer interfaces the transmission line so that characters are trans-
mitted as they are received from the input device,

Refer to the specific chapters in this manual for information on the punch, cassette and
minidisk buffers, '

Some machine functions can be programmed on an optional EPROM INTEL 1702, Refer to chapter
5 for further information,

Many machine functions can be selected by the insertion of straps during the installation
phase. These functions are listed in the summéry table in Appendix A and are described in

subsequent chapters,
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3. KEYBOARD

The keyboard is the main interface between the TC 480 and the operator.

Figure 3.1 - KSR keyboard

It is an electronic capacitive keyboard and is integrated in the terminal models TC 485
{Keyboard Send Receive and Automatic Send Receive) while it is not provided on the TC 481

(Receive Only) version. It can be divided into 2 sectdions:
- alphanumeric
- function

- numeric {optional)
3.1. ALPHANUMERIC SECTION

Thisris used tq enter:

a) the alphanumeric characters given in columng 2 - 7 of the IS0 set, minus the DEL charac-

ter and plus the SP (Space) character;

b) the special functions given in columns ¢ and 1 of the IS0 set, minus those functions

emitted on the function section of the keyboard.
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Shift key

alphanumeric section function section

Shift Lock key

Figure 3.2, - KB8R and ASR keyboard

The alphanumeric section has the following keys:

- 47 keys for graphic codes: each key can send 2 or 3 ISO characters depending on the

position of the SHIFT, SHIFT LOCK and CONTROL keys
- SP (space} and BS (back space) keys: both send a single character

- SHIFT, SHIFT LOCK and CONTROL keys: these keys are used to modify the codes sent by
the above 47 keys

. the SHIFT key is used to print a character in upper case

SHIFT LOCK is used to lock printing in upper case, The light on the left of the key

comes on to indicate that the key has been pressed

. the CONTROL key enables the sending of characters from columns @ and 1 of the IS0
set
All the codes from columns @ and 1 are sent for the Italian and ASCIT versions.
For the other versions, the codes corresponding to the following function keys arve
not entered: BS, HT, L¥, VI, FF, CR, ESC. The codes DC1l, DC2, DC3, DBC4 correspond to
XON, TAPE, XOFF, TAPE keys respectively.

- REPEAT key: when this key is pressed with another key, the code of the latter is auto-

matically repeated, The repetition rate is 14 char/s.
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The alphahumeric section generates a total of 128 IS0 characters for the Italian and

ASCYI versions and 121 for the other versions except Japan which has 160 characters.

3.2. FUNCTION SECTICGN

This section has § keys which correspond to the following functions:

- BS -

- HT -

- ESC -

Back Space: moves the print head back one space

Horizontal Tabulation: moves the print head to the next programmed stop. If

no tabulation program exists, the print head advances one space

Line Feed: causes a line feed on the sprocket, If it is strap selected, a CR

is alsoc executed

Vertical Tabulation: causes vertical tabulation as .demanded by the program

or the tape loop, if there is no program or lecop, VT executes a line feed.

Form Feed: causes form feed as demanded by the program or the tape loop

If no program or loop exists, a line feed is executed

Carriage Return: moves the print head to the beginning of a new line., Clears

the space counter

Escape: used in sequence with other characters for supplementary commands
which are not in IS0 code
E.g. ESC 1 inserts a horizontal tabulation stop

ESC A selects tabulation program 1

For more detailed information on the functions of these keys, refer to § 5.4.

- KB REL:

- HERE TIS5:
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requested when the ALARM light starts flashing. It activates the keybeard
which was deactivated in the following circumstances:

two keys pressed at an interval of less than 20msec

pressing of the CONTROL key together with a key on which no check characters

are coded
reception of a break
entering a character after the end-of-line position

This key also reactivates the numeriec kevboard during the entry of characters

with right hand justification, if it is deactivated due to:
overflow i.e, entry of more than 15 characters with =sign

pressing a key on the alphanumeric or function keyboard which is not one of

those preset to close the numeric field i.e. HT, LF, VT, FF, BS, CR,

this key releases the Answer Back which establishes the terminal station in

data transmission phase (the same sequence sent by the terminal when it re-
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ceives ENQ from the line and is programmed to send the Answer Back)

The va{}ous national keyhoard versions are obtained from the free positions avallable in

ISD code, and are illustrated in appendices B and €,

3.3. NUMERIC KEYBOARD (NKB 4801 option)

The numerie keyboard is optional and can be used:
- to facilitate the entry of numeric characters given in column 3 of the IS0 code

- 1in switched telegraph applications to dial the number of the other party

-

=Zlal
a3lo
30

aln
olololo
DEEE

5

Figure 2.3. - Numeric kevboard

It has the fellowing keys:

- 10 numeric kevs

- double or triple zero keys
- minus key

- decimal separator key

- CLEAR key: clears all the entered fieldrﬁhen the right hand justification feature is

selected, Tt has the same functions as the XB REL key.

The right hand justification feature is provided for the entry of data on the numeric key-

board, The feature can be used only if:
- the HVT 4802 (Electronic tabulation and Answer Back} option is mounted

~ the F@ character is written in position 1¢ on EPROM, The EPROM forms part of the HVT
4802 option

It is used to right hand justify integers in numeric fields which have a maximum length of

15 characters including the minus sign, Right hand justification is always performed so

as to align the units figure.

3.4 3943670 F



4500
3501. 45
120

45,25

L Aligment Colournn

Figure 3.4 - Example of numeric fields with right hand justification

FF must be inserted in position 1C¢ on EPROM to exclude right hand justification., In this
case, each character entered on the numeric keyboard is handled as a character entered on
the alphanumeric keyboard.

wWhen the feature is used, and the entry of a numeric field is started on the numeric key-
boérd, the alphanumeric and function sections are deactivated, Only the 6 function keys

provided to close the entered field, i.,e. BS, HT, LF, VT, FF, CR remain activated.

3.4. KEYBOARD OPERATING LOGIC

The logic of the keyboard control unit is achieved through the functions contained in the
basic machine logiec, It therefore uses the r;sources of the PPS4 kit and the basic ma-
chine ROM,

At the microprogramming level, keyboard input is logically connected to some signal func-
tions on the console,

The miecroprogram can also handle the TC 481 (Receive (Only)} version,

The elements of the basic machine which effect operations on the keyboard are the Keyboard
Encoder and the Keybeard Buffer,

The‘keyboard encoder is an integrated circuit (ROM) which transcodes the position codes,
sent by the keys on 8 bits in the corresponding 7 bit IS0 codes. The keyboard encoder must
correspond to the national keyboard.vepsion on which it is mounted,

The keyboard buffer is a 16 character area, contained in the RAM memory of the basic ma-
chine.

The characters entered via keyboard and coded by the keyhoard encoder are recognized by

the mieroprogram and are handled as follows:

- alphanumeric characters are transferred, but no check is carried out on the units to

which they are to be sent (printer, line, I/0 units);
- special functions are recognized and the relevant commands are executed;

The various national versions, except for Japan, are obtained by changing the keyboard

encoder ROM, without affecting the microprogram.
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As the Japanese character set is extended (see appendix B) and as it is coded by setting
the keys SI and S0, the control microprogram distinguishes Latin characters from Katakana
' characters and automatically inserts characters SI and S0, When the terminal is switched

on, the keyboard is set to send Latin characters.

The keyboard is deactivated in the following circumstances:

- when two keys are pressed at an interval of less than 20msec

- pressing of the CONTROL key together with a key on which no check characters are coded
- reception of a break

- entering a character after the end-of-line

~ if, during the entry of numeric fields with justification, a deactivated key is pressed
or if more than 15 numeriec characters with sign are entered (overflow)

The AEARM light flashes at the rate of % second to indicate that the keyboard has been

deactivated. Tt is reactivated by preésing the K8 REL or CLEAR key. As the CLEAR key

clears the buffer, it should be used only during the entry of numeric fields with right

hand justification,

The keyboard is also temporarily deactivated during the transmission of the Answer Back

and during the transmission of characters from the input units,

Right hand justification is achieved in the following way:

-~ as each character, belonging te the integer part of the numeric field, is entered, a
B3 character is generated., This back spaces the print head one space and is then sent
on line or to the osutput unit., The decimal sebarator and the decimal numbers do not

generate BS

-~ the entry must end with one of the function keys 83, HT, LF, VT, FF, CR, which when
pressed causes the sending of the keyed character sequence to the printer and on line,

or to the ovtput unit, The relevant function is then carried out.

- if the keyboard is deactivated during right hand justification, the KB REL key will
reactivate enly the numeric section, The CLEAR key, as well as reactivating the en-
tire keyboard, also cancels the characters entered and sends one space for each BS

generated to the selected output unit,

- the Answer Back cannot be pel2ased until the right hand justification function has been

completed.
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4., CONSOLE

There are three consoles on the terminal:
- basic machine console

- cassette console

- minidisk console

The consoles for the cassette and minidisk are described in the relevant chapters, The
basic machine console is available in 8 versions for the TC 485 model, which vary accord-
ing to the functions to be carried out by the terminal;, and 1 for the PC 481 model (see
chapter 10).

The options are as follows:

- Basic console option (this console is used for fixed lines and is a prereguisite for

other console options), It comprises:
« LOCAL-LINE-BREAK

. TEST MODE

. ON/OFF light

. ALARM light

- Switched line option (this is generally used for switched lines but because it contains
the TRANSP/NO TRANSP key it can be used for fixed lines). The console contains all

the basic console features, plus:
. UNATF-CONN key

. TRANSP/NO TRANSP key

« ORIGIN key

. CONN light

. Cb light

- Tabulation option

This requires the addition of a 10 position program selector

- Key option

This requirés the addition of a 2 position key

Figure 4 shows the most complete version of the basic machine console,
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Figure 4.1. - Complete version of the basic machine console

The & combinations of the basic machine caonsole are:

Basic Switched .
R Key Tabulation
Console N° Console Line iy h
option Option Option Option
043 X X X X
042 X X X
041 X X X
GOos5 X X
040 X X X
039 X X
038 X X
032 X

4.,1. DESCRIPTION OF THE BASIC MACHINE CONSOLE

a) LOCAL-LINE-BREAK key
This key is two position in the LOCAL and LINE positions and one position for the BREAK
position,
It determines whether the machine operates in local or on 1line. TIn the latter case, and

and when the key is in the BREAK position, a break is sent on line,
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c)

d)

e)

£)

TEST MODE key
This is a two position key. In the TEST MODE position, the terminal functions in TEST

MODE.
Refer to § 7.1.5 For operation in TEST MODE.

NO TRANSP-TRANSP key

This is a two position key. TIn the TRANSP position the machine is made transparent to
the data sent or received.from the line or a peripheral unit, 1In the NO TRANSP posi-
tion, the machine operates normally, Refer to § 7.7 for operation in TRANSPARENT,

UNATT-CONN key

This key is two position in the UNATT position and one positiqn in the CONN position,
When pushed towards CONN, it starts a line connection procedure, whehput'in the UNATT
position, bhemachine is antomatically connected to the line in order to reply to a call
indicated by the Ring Indicator wire in the modem,

Refer to § 7,6,2 for operation in UNATTENDED.

ORIGIN key
This is a two position key. When in the HIGH peosition, on a bichannel modem, it se-

lects the high transmission ffequency, and when in LOW, the low transmission frequency.

ON/OFF light

This indicates whether the unit is on or off.

ALARM light

This indicates several conditions:
- 1light which flashes every 0.5 seconds indicates:
. two keys presséd together f(at an interval of 20 msec)

. entry on the numeric keyboard not closed (pressing a non-format key after numeric

entry with justification)
. buffer full
. end of line
. entry on deactivated keyboard after receliving a Break
. steady light indicates PAPER OUT

CONN light
When this comes on, it indicates that the terminal is connected to the linme. When the
unit is in Local and Unattended mode and a call is being made, this light flashes to

request the operator to exit from LOCAL.

CDh light _
Signals that the carrier is on line during reception, This light comes on only when
the terminal is connected to the modem. When connecting on telegraph lines (point to
point), the light does not come on as there is no carrier on the line. For this reason

the consele for leased lines has no CD light,
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3}

k)

Twe position key- lock to disable input. when it is in 'open' position, input from the
media and keyboard is blocked. The answer back remains activated.

When there is no key, the input units are always activated.

Tabulation selector

This has 10 positions. ¥n positions 1-7 it selects the corresponding eléctronic tabu-
lation program. In positions 8 or ¢ it cancels all the tabulation stops in the RAM

memory. In pogition 0 it has no effect.
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5. PRINTER

5.1. GENERAL CHARACTERISTICS

The méin characterisﬁics of tpe_basic printer vefsién are:

- -print group wiph a jrneedle head to.produce a 7 x (5+4) matrix

- printer-speed: uﬁ'to 30 éhar/s on line, up to 60 char/s in local
- pitch: 10 char/in (2.54mm)

; characters per line: 132 max,

- line feed: 6 lines/in (4,24mm)

- number of copies: 1 original.; 3 gopiés

- sprocket feed for edge punched, fan-fold continuous forms. Form width varies from 3 in

€0 14.8 in (76 to 377mm)

- manual adjustment of print head position according to the thickness of the document to be

printed
- printable character set{i95 I80 t128 fof Laﬁin/Katakana version)
- special ribboﬁ caftridge: contains grlzm nylon ribbon loop .
The options and devices availgble fér_fﬁe'bgsic.version are;
~ pin feed device (PFD 4813) és #n alternativé to the sprockeﬁ feed device
- manual front feed (MFF 4806)
~ 7 vertical and horizontal tabulation ﬁrograms_and form feed on EPROM (HVT 4802)"
- vertical tabulation and form feed on tapé 1pop (FVT 4863)
- acoustie alarm (BEL 4805).° | |
- ‘paper support tFPC 4810)
- copy hold (D 415)
- lamp (D.427)
The printer is -dintegrated in the basic ﬁacHine_and coﬁsists Of:
- print head carriage
- sprocket feed or pin feed dgvicg'
- ribbon cartridge

- type impact control
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Figure 5.1. - The print group
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The printer has three moving elements:

- carriage mo%eﬁéqt-— step—by;step print head transport or back space
- horizontal tabulation
- carriage return

- paper transport . - line spacing, vértical tabulation and form feed

-~ type impact control

Printing control is rélated to the 2 logic levels which control all the integrated peri-

pherals:

- microprogram

- éontroi and actugtign hardware

The following hardﬁére/firmware componeﬁts_and the functional aspects are involved in the
print phase: :

- print car?iage ﬁovement

- - print head and acti;ation of the needles

- transco&e microﬁrdgram to 6bpvert I80 codes into the correspbnding print.matrix

- hardware/firmwaré pfogrémminé-af the national version and of the related alphabets

- ‘paper transport
5.2.. PHYSICAL STRUCTURE AND PRINT PROCESS

'Thg_folloWing paragraphs describe the physical structure of the printer components and

theirrfunctions;
5.2.1., The print head and matrix

The print headipfints charactefé 0n7the forms which are advanced by the sprocket or the

.frontrfeéd:devibé.,. _ _ _

" The pr#ntlhead (figure 5.3) is mounted on a carriage. The carriage is moved in both di-
rections byra belt-driven steppiﬁg_motor. The motor is powered by an actuation logic,
There are_two dperating.speeds{ up to 18 char/s and 60 char/s (see § 5.4.6.)

'Characteré are pfinﬁed_using a.7 needle head. The needles are activated by 7 solenoids
(fig, 5_3}.and.are driveq against the_impact bar .

The prinf carriége'mdyes across the:paper from left to right, Each character occupies 9
half spaces.-

" Characters are generated by selectively activating the 7 solenoids.
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Figure 5.3. - The print head

The pressure of the needles against the ribbon and the paper gives a series of dots which

form the character. The series of dots is a 7 x (5+4) matrix formed according to the FONT
of OCR characters, BCMA standard N° 0041.

The character sizes are: 2.61 x i,75mm, The print pitch is 1/10in (2,54mm) {(Ffigure 5.4).

- -
E s vy
E 4 Y
z <
o
Figure §5.4. - Example of the character structure inm accordance with the ECMA standard

The 7 x {5+4) matrix consists of 7 lines, § columns and 4 half columns, The latter are

used to give a clearer definition to certain characters, However, if the printing of a

-character begins on a column, then no printing will take place on the adjacent half column

or vice~versa,
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The exact sequence of solenoid activation is controlled, (fbr'each column or half ecolumn),
by the microprogram and by a corresponding transcoding.tab;e'contained in ROM (character
generator). _ “

The space between one character and the next is equal to ? columns or 4 half spacéé.

The print line on tﬁe main machine is 132 positions long. When the HVT 4802 option (Elec-
tronic tabulation and answer béck) is inserted, the length of the print line may be lower
than 132 characters (see EPROM § 5.4.3). '

The horizontal format control {horizontal tabulation) is optional and is cérfied out by
mounting the HVT 4802 option, Sixteen horizontal stops can be inserted for each'of the -
tabulation programs contained in the EPROM of the HVT 4802 option.

with this option, more horizontal tabulation programs can be inserfed in the RAM via key-

board or line.
5.2.2. Printable chéracter set

The character set has 95 symbols (96 TS0 minus DEL and SP and plus the I character which
is 5§ x 5 and is printed from the bottom upwards). Japan is an excéption as it has a.set
of 127 symbols plus the I character, -

The ROM gives a set of 128 characters, The national versions are illustrated in appendix
C and differ only slightly one from the other. The ROM versions available are the fol-

lowing:

Version A: Italy
ASCII
United Kingdom
France

Spain
Version B: Japan

vergion (: Finland
Sweden
Norway
Denmark
Portugal
Switzerland

Germany

The national charécter set versions are strap selected within each ROM version, Thé:charac—
ter sets correspond to the national keyboard versions illustrateﬁ in Appendix C.

The character set for Japan, illustrated in appendix C,'hastlzjjsymbpls taken from the JIS
Vstandar'd, plus the incorrect parity character which is represented By the ! symbol ,

As the terminal operates entirely in 7-bit code, the choice of latin or kana characters for

Japan is made using the codes SI and SO respectively.
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Codes SI and SO select the latin or kana set as the codes LTRS and CFRS select the letters
and figures in a 5-bit IS0 code,

»The Japanese sef does not contain lower case characters and both a latin and kana charac-

fer correspond to the same code in columns (02 - 05 of the IS0 set,.

Selection is defined by the last ST or 30 code received from the printer control unit,

The latin set is selected when the machine is switched on,

As mentioned in the paragraph describing the keyboard codes, SI and S0 are sent automati-

cally .,
5.2.3. Paper transport

Paper is fed by a sprocket device with two lateral paper tractors. These are adjusted to
the width of the form, The tractors are powered by a stepping motor. There are alsc two
adjustable paper guides mounted on the same shaft.

Liné spacing is 1/6in,

To adjust the paper and centre the character on the vertical lines on the form, use the
knob on the right hand side of the sprocket (see figure §.1}. The vertical format control
{vertical tabulation and FF) is optiomnal and can be electronic or mechanic,

In both cases, tabulation is performed by continuous line feeding {tabulation times are
given in § 5.4.6.).

The HVT 4802 option (electronic tabulation and answer back) must be mounted for electronic
vertical tabulation operations, Ten vertical tabulation stops and one form feed stop can
be inserted for each of the seven programs contained on the EFROM,

Using the HVT 4802 option, more vertical tabulation programs can be inserted in RAM via
keyboard or line,

The FVT 4803 option must be mounted for mechanical vertical tabulation. This option is
controlled by punched tape loop which is described in § 5.3.2.

The paper out signal is sent by a microswitch set on the 3rd print column and situated
about 30mm from the head. The signal is activated 7 line feeds from the end of the paper.
The PDF 4813 option can be mounted instead of the sprocket device. The forms have a fixed

width, The option is described in § 5.3.5.
5.2.4., Ribbon cartridge

This is a one-colour nylon loop. It is 12m long and is contained in a special plastic cart-
ridge.

Inside the cartridge there is a reverse cycle device which enables printing on the back of
the tape after each complete cycle. 'This principle is called the Moebious loop,.

The tape life is 1.5 million characters.

The tape is always advanced in one direction and is carried out by a mechanism which is

moved by the print head carriage, only when the latter is moving from left to right.
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Figure 5.5 - Ribbon cartridge
5.2.5. Type impact control

Iype impact is regulated according to the required amount of copies, by a wﬁeel situated
on the left of the machine (fig, 5.4). This moves the print head closer to or away from
the impact bar, The wheel can be set in 7 poéitions. The first 6 are prinﬁ positions and
are spaced at 0,07 mm intervals. The 7th is used to move the print head for paper inser-
tion and replacing the cartridge. '

Type impact control has no bearing on the print éarriage movement aﬁd therefore the impact

can be adjusted during printing,

Figure 5.6.-- Type impact control
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5.3. PRINT OPTIONS

The following options are available for the printer:
- c¢lectronic tabutation (HVT 4802)

- mechanical tabulation {FVT 4803)

- acoustic alarm (BEL 4805)

- irent fecd (MFF 4806)

- pin Ceed {PFD 4813)

- paper support (PFC 4810)

- copy hold (D 415)

- lamp (b 427)
5.3.1, EPROM, uscd for Electronic Tabulation and Answer Back

The EPROM INTEL 1702 (Erasable programnable ROM) forms part of the HVT 4802 option., It
is mounled on a board which can be inscrtod on the main board via a conncoetor,

It has a 256 position capacity and is divided as follows:

- tirst 20 bhyloes: these are rescerved for the Answer Back, The Answer Back pro-

cedure is given in $6,3

- position LB: (in hexadecimal) indicates the length of the print line, The ;
nunber of columas Lo be printed must be written in binary, If
Lhere are 132, excente FF

—~  position (C: indicatos whether right hand justification is required Cor data
cibered on the numerioe keyboard,
I justification is requived, cxecute F@; if not, excente FF,

- postiton (D conbains Lhe character (expressed in 150) which replaces that re-
ceived trom the lTine with incorrect pavity (§(),2]

- position LE: indical.es whether the Answer Back must be sent when ENQ is re-
ceived from the line,
Te semd the Answer Back, excceute F@, It will not be sent if FF
is excented (§6,3)

- posilion 1F: indicates the debay Tor Line tuen arotind generated by the teemi-
nalb when;

La 2 wire connection is used, or

. in a 4 wire connection, position 1E indicates that the Answer

Back is to be sent

The delay programmed is a meltiple of 5 msee, {(from § to 280 m=ce

max.) .
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- vpositions 2¢ - 21
~— pesitions 36 - 3F:

- peosition 35:

- positions 44 - FF:

3943670 F

The fornula which gives the value to wrrite in position 1F ig:

x
D = 255 s
where D is the value to write in position IF and x is the line
turn around time required,
Example:
Execute FF for no delay
Execute R for a delay of 257
D = 255 ‘i?_oﬂ = 203 (Hex. CD)
contain, in binary, the colunns coinciding with the horizont x4l
tabulation stop in program 1,
A maximuem of 16 stops can be programmed .  Those stops which are

a0t used must be filled with FFF

contuin, in binary, the number of lines on which vertical tabu-
latien stops have lLeen sct in program 1,
A maximmm number of 10 stoups can be programmed, Those stops

which are not used must bhe filled with FF

contains, in kinary, the number of print lines on the form to be

used with program |, This position is called PAGE

contains the horizontal and vertieal tabulation stops and the

PAGE of pregrams 2 to 7.

5.9




20 BYTES FOR ANSWER BACK a

EF | FF | FF | FF | FF | FF | FF |, m BRI | 20 | 1

HT PGM1 16 HORIZONTAL TABULATION STOPS ' 2
viereM1 [FF | FF | FF | FF | FF |PAGE . 10 VERTICAL TABULATION STCOPS 3
HT PGM2 16 HORIZONTAL TABULATION  STOFS 4
vIrGM2 | FF | FF | FF | FF | FF |PAGE 10 VERTICAL TABULATION  STOPS 5
HT PGM3 6 HORIZONTAL TABULATION  STOPS 8
vireM3 | FF | FF | FF | FF | FF |PaGE 10 VERTICALTABULATION STOPS 7
HY PGM4 16 HORIZONTAL TABULATION  STOPS 8
vieGM4 | FF | FF | FF | FF | FF | PAGE 10 VERTICAL TABULATION STOPS 9
KT PGMS 1B HORIZONTAL TABULATION STopé A
vT PGMS ;;: FF FF | FF | FF |eace 10 VERTICAL TABULATION STCOPS B
HT PGM6G 16HORIZONTAL TABULATION  STOPS 7 c
virevms | FE |FF |EF | FF | FF {PAGE 10 VERTICAL TABULATION STOPS D
HT PGM? 16HORIZONTAL TABULATION STOPS E
vireM? | FF |FF | FF | FF | FF |PAGE 10 VERTICAL TABULATION STOPS ) F

Figure 5.7 - EPROM, used for electronic tabulation and Answer Back
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As can be seenlfrom the EPROM contents, the HVT 4802 option is used not only Tor the elec-
tronic tabulation and Answer Back features, but also for other features which will be des-
cribed later.

We advise the use of the PRO-LOG MGOO ﬁhich is é special deviée for trecording and erasing

EPKOM. The information required teo program EPROM is given in a bobklet, code 357001/E.

5.3.2, Tape Loop (FVT 4803)

The punchéd tape loop device is driven by the same stepping motor which drives the sprocket

feed, It consists of a loop feed unit and an optical reader,

fes S
i
o s 5

g
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i T el B, £y
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Figure 5.8, - The tape loop device

The punched tape has the same dimensions as that used on the TPR 4882 option. The loop
controls the vertical tabulation stops and the form feed. Of the 8 punch tracks, only
traéks 5 and 7 are used.

Prack § stops the vertical skip (vertical tabulation) and track 7 stops skipping at the
top of form,

Any holes in the other tracks are ignored.
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Figure 5.9 - Example of paper tape with stop commands

The loop should be ﬁlade of Metalized Mylar tape or durable paper tape, e.g. 0Olivetti code
755542 G. ]

The terminal punch unit or a similar device is used to punch the loop.

The length of the tape loop can vary from 76.2mm (3in) to 304.8mm (12in} which is ‘the
equivalent of 30 and 120 line feeds.

The same sequence of holes is repeated two or more times on the tape loop for those forms

having less than 30 line feeds.
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5.3.3. Acoustic Alarm {BEL 4803)

This consists of a loud speaker which emits the following signals at 600 HZ:

- continuous, lasting 15 seconds and indicating paper out

- intermittent, lasting 200ms when a BEL character is received and every time the head is

8 spaces from the end of a'line
- intermittent, lasting 1 second when Break is received

- dintermittent: the alarm has the same frequency as the call signal sent from the ex—
change when Ring (wire 125 on the V24 interface) is received and the machine is operat-

ing in Local and Unattended.

This option is mandatory when the electronic tabulation and answer back eption (HVT 4802)

ig used,
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5.3.4. Manual front feed (MFF 4806 option)

This is.an optional device for the handling of cards, documents and passbooks of constant
thickness. The latter are introduced and aligned by the operator,

The document is inserted between two adjustable paper guides. This device can be mounted
on a machine provided with sprocket device.

The open and close roller command is normally done by means of a paper holder lever.

The MFF group can be rotated.

A non standard acoustic hood is mounted on a terminal with front feed device, The hood

has an 80mm wide slit for the introduction of documents,

Figure 5,10 - Manual front feed.
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5.3.5. Pin Feed (PFD 4813 option)

This device is used for fan-fold forms instead of the sprocket feed.

The differences between the two devices are as follows:
- only 1 pin is used for the module as opposed to 2 to 3 on the sprocket feed
- the pin feed is situated closer to the print line

- the hood is different and is provided with a serrated edge to facilitate the tearing
of the paper '
- the paper must be run out 62mm after the last print line as opposed teo 155mm on the

spraocket feed, before the paper can he torn

The mechanics of the pin feed are the same as the sprocket feed with the addition of some
of the mechanisms from the manual front feed.
Therefore, if a terminal has the pin feed option, the sprocket and the manual front feed

options cannot be mounted.
5.3.6. OGther options available for the TC 480

- Fan fold form support (FPC 4810 option)
This is a tray which containg a pack of fan fold forms. The tray, illustrated in figure

2.1.is situated underneath the terminal,

- Copy hold {D 415)
'This option is similar to those used on teleprinters and facilitates the operator's

task., It is situated at the back right hand side of the tgrminal,

- Lamp (D 427)
A lamp used to illuminate the work area is available. Tt is situated at the back left

hand side of the terminal.

- Right hand lateral working surface (Kit 61)
This option is used for resting documents , Tt is placed on the right hand side of the

terminal.

- Acoustic hoed

The following hoods are availahle:

standard ‘hood
. hood for stand-up operation. This replaces the standard hood.
. pin feed hood: required when the pin feed device is mounted

. hood for front feed: required when the manual front feed is mounted
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5.4. PRINT LOGIC
5.4.1. Printer control and actuation unit

The logic of the printef controller is achieved through the functions in:
a) basic machine logic

b) printer controller logic

c¢c) printer actuation logic

The basic machine logic and printer controller logic are situated on a board which con-
tains all the actuation circuits of the 2 stepping motors, used for head and paper trans-
port, and the actuation circuits for the print solenoids,

The logic elements of the printer controller are:

at a microprogrammed PPé4 kit consisting of LSI components and which handles two stepping

motors and the print needle solenoids;

b) a ROM, containing the above microprogram and the character generation table {transcod-
ing from IS0 code to the 7 x (5+4) dot matrix). Refer to paragraphs 5.2,1, and 5.2.2.

for more information on the ROM;

¢} a RAM, containing a4 64 byte print buffer, This enables the storage of characters each
time the printer executes operations of eertain duration (e.,g. during the carriage

return) .,

The functions carried out by the printer are:

print and advance one character
- back space (BS)

-. carriage return (CR)

- horizontal tabﬁlation {HT)

- 1line feed (LF)} .

- vertical tabulation (VT)

- form feed {FF)

-~ text visihility feature

- print activation and deactivation
- transmit/receive identification characters
- paper out

The logic used to carry out the above functions is described in the following paragraphs.
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5.4.2. Printing technique and speed

Characters are printed in asynchronous mode at the rate at which they are received from

the peripherals connected to the logic unit. The internal printer logic enables:
- single cycle printing

- éontinuous printing at 18 char/s

- continuous printing at 60 Char/s

The print speed is therefore determined by the combination of the two factors given above
i,e., internal logic and the rate at which characters are received from the peripherals. _
The speed is selected by the printer controller logic and depends on whether the buffer is
empty or not, Thé 64 byte print buffer enables the accumulation of characters coming
from the line or from the peripherals during the carriage return, line space and tabula-
ticns,

The print buffer has two mechanisms:

a) a filling mechanism which is governed by the rate at which characters are received from

the keyboard, line or peripherals
b) an emptying mechanism which empties the buffer at 60 char/s

When the buffer is empty and characters are received at a rate greater than 18 char/s, the
extra characters are stored in the buffer. When the buffer contains more than I character
the print speed is switched to 60 char/s so that the buffer is emptied. The speed is then
switched back to 18 char/s or less.

Therefore, the average print speed is governed by the peripherals which transmit characters
{e.g. characters received from the line at 300 Baud, are printed at 30 char/s).

The logiec described above should make it possible to avoid inserting filling characters
(idle or filling) in the message and so prevent the loss of characters.

Paragraph 5.4.6 gives the times required to execute various printer functions., The av-

erage and maximum print times of the connected units are given in the relevant chapters.
5.4.3. Functions of the printer

_ Text visibility feature

This gives visibility of the last printed character.

After printing the last character, the microprogram triggers a strap selectable time
delay of 200, 400 or 800 msec. If no character is received during this period, the print
head automatically advances 6 spaces. If a character is received within this period,
the head does not advance.

The head is returned to the correct print position before the next character is printed.
A marker indicates the position at which printing will recommence,

The text visibility feature cannot be excluded.
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Length of the print line

The standard length of the print line is 132 characters.

When EPROM is mounted with the HVT 4802 option,-a shorter length can be programmed .

This is achieved by inserting the binary characters which indicate the line length in
position 1B of the EPROM (see paragraph 5.3.1.).

The printer logic controls the number of characters printed on the line, The acoustic
alarm sounds when the printer is B spaces from the end of the line (standard or program-
med on EPROM).

A line overflow causes the following twe conditions:

a) in both local or transmit mode, the keyboard is deactivated and the ALARM light
flashes, The keyboard is activated when KB REL or CLEAR is pressed and when a car-

riage return is performed,

b) in receive mode, a carriage return and line feed are automatically executed by the

terminal and the characters CR and LF are sent to the I/0 unit,

Carriage return

The carriage retura is executed by the microprogram:
when a CR is received from any unit connected to the printer
automatically when end of line occurs in receive mode

when the terminal is switched on, the carriage returns at 18 char/s and is positioned
in column 6 (text visibility feature executed)

The carriage return times are listed in paragraph 5.4.6.

Line feed

Line feeding is executed by the microprogram:
when an LF is received from any.unit connected to the printer
automatically when an end of line occurs in receive mode

. when a VT or FF is received and there are no tabulation options

The line feed and carriage return are usually two separate functions, However, using
straps, the two can be combined to form New Line, and each time the printer receives LF,
a line feed and carriage return are automatically executed (CR is ﬁot sent to the line).

The line feed times are listed in paragraph 5.4.06.

Back space
This function is carried out when the printer receives BS. It is executed continunously

when the REPEAT key is pressed simultaneously,

Activation and deactivation of printing and carriage advance

Printing and carriage advance can be:
a) deactivated: by receiving or transmitting the bicharacter sequence ESC
b) activated: by receiving or transmitting the bicharacter sequence ESC ;

Note that at 1200 baud, the bicharacter ESC ; is ignored and printing remains deacti-

vated. There is a strap which enables printing at 1200 baud fdr maintenance purposes.
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However, if this speed is used in normal operation, some characters would be lost,

Identification of transmission or reception characters
Characters are always printed in black. To avoid the use of red and black to distin-
guish rsceived messages from transmitted messages, a special strap selectable feature
inserts the following sequence at the beginning of every transmission:

CR, LF, > , > , >, CR, LF
and the following sequence at the beginning of every reception:

¢rR, LF, < , <, < , CR, LF N —

Example of a transmitted message:
e
IVREA

Example of a received megsage:

LES
LOMDON

I

End of paper

The printer has an end-of-paper microswitch which is situated approx. 7 line feeds be-
fore the last print line., When it indicates paper out, the ALARM light comes on aad
the acoustic alarm {if provided) sounds for 1§ seconds. Tf the printer is connected
on line, a break is sent to the other station. If the connection is on switched lines,
the printer is automatically disconnected.

The unit cannot be connected on line if it has no paper.

Any characters remaining in the print buffer when the paper ends are printed anyway.

Mechanical tabulation (HVT 4802)

Mechanical tabulation is obtained by édding the FVT 4803 option, which consists of the
electromechanic tape loop device, to the baéic machine, It carries out the following
functions:

. vertical tabulation

. form feed

Electronic tabulation (HVT 4802}

Electronic tabulation is obtained using the HVT 4802 option which confains a board on
which the EPROM INTEL 1702 is mounted (§5.3.1.) and a tabulation program selector on
the console (figure 5,11).

FElectronic tabulation carries out the following functions:
horizontal tabulation
., vertical tabulation

form feed
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L Selector

Figure 5,11 - Electronic Tabulation Program Selector

- Electronic tabulation programs

There is a maximum of 7 fixed tabulation programs,
Each program contains a maximum of:

. 16 horizontal tabulation stops per line

10 vertical tabulation stops per form

. 1 form feed stop

More horizontal and vertical tabulation programs can be inserted in the volatile RAM
using the technique deseribed below,

Refer to § 5.3.1. for EPROM programming,

- Seleection of electronic tabulation programs

The terminal can execute one tabulation program at a timec. The selection is made:
by moving the tabulation program selector from position 1 to 7, or

. via the bicharacter sequence ESC A - ESC G, sent from the line or from the keyboard,
where A to G correspond to the programs 1 to 7.

The program selccted from the line or keyboard has priority over that selected by the

program selector and remains valid until another program is selected., The selected

program is automatically transferred from EPROM to RAM which will therefore contain:
- all the horizontal tabulation stops required for one line
- all the vertical tabulation stops required for one form

- the length of the form expressed in line (eeds
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The program selector can be set in 10 positions, which are:
@: no operation
i - 7: the correspending tabulation is selected

8 - 9: all the tabulation stops in the RAM are cancelled. The value indicating the

form length is not modified.

_ Inserting new electronic tabulation programs

As the insertion of new electronic tabulation programs, in additicn to the 7 resident
on EPROM, would cause the cancelling and rewriting of EPROM, the terminal uses a spe-
cial procedure, This consists of the insertion or deletion of tabulatien stops in the
selected program situated in the RAM.

The tabulation program, obtained in this way, is valid until more stops are inserted
or deleted or until another program is selected. Note that a new selection always
activates one of the ¥ programs which because they are on EPROM have not been altered.

The special procedure is as follows:

to insert a horizontal tabulation stop, move the print head, using the space bar, to

the position at which a stop is to be inserted and send the seguence ESC 1 to the

printer

to cancel a horizontal tabulation stop, move the print head, using the space bar, to

the stop to be cancelled and send ESC I to the printer,

to insert a vertical tabulation stop, move the print head, using the line feed key,

to the line on which a stop is to be inserted and send ESC § to the printer

to cancel a vertical tabulation stop, move the print head, using the line feed key,

to the line on which the stop is to be cancelled and send ESC 6 to the printer

to cancel all the stops on the terminal:

1) move the tabulation selector to position 3 or g, or

2) send ESC H to the printer, This function can be executed both in local or on line
and causes the cancelling of all the stops on the terminal and the other station,
The bicharacter ESC H does not alter the form length {PAGE) stored in RAM,
The insertion of more tabulation stops, in addition to the 16 horizontal and 10 verti-
cal stops, would cancel the last stops sot on the unit,
Wwhen the terminal has ne tabulation option, no horizontal or vertical tabulation stops
can be inserted or cancelled 1rom the line or keyboard wsing the bicharacters ESC 1,

ESC 2, ESC 5, ESC o,

_ Execntion of the horizontal tabulation function

When the printer receives an HT
.if there is no electronic tabulation option, the print head advances one space

_if the elcetronic tabulation option is provided, the print hcad moves to the right

until it reaches the next tabulation step, (similar te the mechanical tabulation

L
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stops on a typewriter), If there are no stops beyond the print head position,

bDuring horizontal tabulation, the text visibiiity feature is not taken into consid-
eration,

To calculate the amount of horizontal tabulaticn characters, there is a character
counter. It is cleared every time the unit is switched on and at the beginning of

each print line,.

- Execution of the vertical tabulation function

When the printer receives VI, the following three conditions may arise:
the unit has ne electronic or mechanic tabulation option so a line feed is executed

an electronic tabulation program ~has been selected. Execute the number

of line feeds required to reach the next stop. When the maximum number of vertical
stops {10} is exceeded, or if there are no more stops on the form, execute the line
feeds required to complete the form and go to the first tabulation stop on the

next form,

the unit has the mechanic tabulation option and an electronic vertical tabulation

program has not heen selected. In this case:

1} there are no vertical stops in one of the 7 tabulation programs on EPROM
2) programs 8 or 9 have been selected

3) the bicharacter ESC H has been used for a cancellation

4) the EPROM, used for tabulation, is not present

Vertical tabulation in this case is controlled by a tape loop and the line feeds
required to reach the next hole in ecolumn 5 on the loop are executed. If the tape
is net inserted, a line feed is executed,
To calculate the amount of vertical tabulation line feeds, there is an electronic
line counter., It is cleared every time the unit is switched on and at the beginning
of each form,
Note that electronic vertical tabulation has priority over the mechanical vertical

tabulation,

- Execution of the form feed function

When the printer receives an FF, the following three conditions may arise:
. if there is no tape loop or electronic tabulation, a line feed is executed

if the tape is inserted, execute the line feeds required to reach the hole in col-

umn 7 on the loop

if there is no tape loop, but the electronic tabulation is provided, execute the
line feeds required to complete the form in accordance with the length programmed
on EPROM in the PAGE position {e.g. 15 for program 1, etc.).

The line counter is cleared at the beginning of every form.
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If the machine is switched on, when the selector is in position $,8,9, the length of
the form to be used is that of program 1. '
Note that the loop has priority over the electronic tabulation for the form feed func-

tion,

5.4.4. Summary of the print functions

~A) The functions of the IS0 CCITT N°5 characters which involve the printer are described

below:

BS -~ moves the print head back one space

HT - moves the print head to the next programmed stop. If no tabulation program ex-—
ists, the print head advances one space

LF - causes a paper line feed. If it is strap selected, a (R is also executed, but
is not sent on Tine

VI - causes vertical tabulation as demanded by the program or the tape Iloop. If
there is no program or loop, VT executes a line feed

FF - causes form feed as demanded by +the tape loop or by the contents of the PAGE
pogition selected on EPROM. If there is no loop or EPROM, execute a line feed,.
Clears the line counter,

CR - moves the print head to the beginning of a new line, Clears the character coun-
ter

ESC - nused in sequence with other characters for supplementary commands which are not

in IS0 code

Bicharacter sequences:

ESC A - ESC & selects (not using the selector) the 7 VT and HT program pairs

ESC H clears the tabulation stops on the machine

ESC permanently suppresses both printing and advancing

ESC ; includes both printing and advancing

ESC 1 sets a horizontal tabulation stop in the position occupied by the
print head

ESC 2 if there is a horizontal tabulation stop in the position occupied by

the print head, it is cancelled
ESC 5 sets a vertical tabulation stop in the current form position

ESC 6 cancels any vertical tabulation stop which has been set in the current
position of the form

¥ote that all the characters in columns §f to 1 of the IS0 CCITT N°5 set do not cause

printing,

The charaéter which follows ESC, in the bicharacter sequences given above, isnot printed.

The strap selectable print functions are listed in Appendix A,
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5.4.5., Print function times

The standard times for the various printer functions are given below, These times facili-
tate the understanding of the buffer filling and emptying mechanisms and enable the sys-
tem engineer L0 estimate the amount of idle characters to be inserted in the text to be

transmitted,
a} Print times

time . required to print one character during non-continuous printing is

Ty = 65 msec
. time required to print a character during continuous printing is Te = 17 msec

. time required to print n characters during continuous printing at 60 char/s is:

Tn = Ty + (n-1) Tc
E.g. when n = 10 the eguation is: 65 + 9x17 = 218 msec

. time reqguired to move the print head for the text visibility feature is 150 msec

'plus the time delay after the last character is printed, i.e. 200, 400, 8300 msec.
b} Horizontal tabulation times

, if the horizontal tabulation is less than 20 characters, the carriage moves at 18

char/s

if the horizontal tabulation is of 20 or more characters, the time is obtained by

adding the following three times:
1} aceceleration time = 80 msec

2) rapid shift time (proportional to the columns to be skipped)

(for 132 columns = 225msec)
3) brake time = I4fmsec

¢) Carriage return times

The timeés vary in accordance with the carriage position:

if the carriage is in the first 19 columns, the time taken for the carriage return

is the same as that required for printing

, if the carriage is beyond the first 19 columns, the time taken for the carriage re-

turn is obtained by adding the following three times:
1) acceleration time = 80 msec

2} rapid shift time (proportibnal to the column reached)

E.g. 132 columns = 225 msec
3) brake time = 145msec

The maximum carriage return time is therefore 450 msec.

The horigzontal tabulation and carriage return times are the same,
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d) Line feed  and vertical tabulation times

time required ‘“to execute 1 line feed ié 80 msec

.

time required to execute n line feeds is Tn = 89 + (n-1) x 24 msec

E.g. when n = 10 the equation is Tn = 89 + 9x24 = 305 msec
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4. TTL/DTL INTERFACE AND LINE CONTROL

As already mentioned in chapter 1, the basic machine is fitted with a TTL/DTL interface

to which one of the following optional line interfaces can be connected:
- CCITT V24 ETA RS 232 C telephone interface

- telegraph interface

- 20 mA current leoop interface

Any other units compatible with the conventions of the TTL/DTL interface can be connected.
The necessary procedures are given in paragraph 6.1,
Interface signals are handled by the basic machine microprogram in accordance with the

procedure given in paragraph 6.2.

'fC 480 basic machine

— tetephone lines

oC TTL/DTL _ h i
5 h Intertace teiegraph lines

— 20mA current loop

microprogram

Figure 6.1 - TTL/DTL Tnterface
6.1. TTL/DTL INTERFACE

This paragraph provides the information necessary to structure the logic for connection

to the terminal by means of the DTL/TTL interface,

The exchanged signals of the TTL/DTL interface, their positions, description and their

interaction are listed below.

The interface is connected viaa 12 x 2 printed circuit board connector with 3,96mm spac-

ing {figure 6.2),
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+5V 24 23 £12V
22 a1
SP600 20 19 CKTRA Clock transmission
Pata carrier detector L10¢ 18 17 L113  Element timing
16 15 Li25 Calling indicator
14 13 Li22 Back. channel carrier detec.
-12V 12 11 L106 Ready for sending
10 9 L104 Received data
Data set ready L107 8 7 FUSE put of service
Transmitted data Lig2 & 5 L1035 Request to send
Connect data set to line 1108 4 3 1i26 Select transmit frequency
GND 2 1
Figure 6.2. - DTL/TTL interface connector
The voltages are:
- GND pin 2
- +12v Tt 5% pin 23
- +5V I 5% pin 24
- -12vV T 5% pin 12
The exchange signals are:
- Li03 Transmitted data - pin 6
This signal is generated by the terminal., It is set in OFF during the time inter-.
vals between the transmission of 2 successive characters or words. The ON and
OFF conditions are maintained for the duration of each individual signal element,
e.g, for 3.33ms when operating at 300 baud. This signal can drive 1 TTL; when
there is no‘load, the ON condition is represented by -12V,
- L1904 Received data - pin &
This signal is an input to the terminal, When transmitting with a half duplex
connection, it must be set in OFF until L105 is in the ON condition. If the
terminal is used only for transmission, 1104 must always be set in OFF. The ON
and OFF conditions are maintained for the duration of each individual signal ele-
ment, The load connected to the line is the input circuit of a CMOS.
- L1065 Request to send - pin §

This signal is generated by the terminal, Tt ensures that the modem is able to

transmit data. The ON condition causes the data communication eguipment to assume
the transmit mode, and is maintained while the terminal is connected, It can
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.- L1oé6

- L108

- Li1oy

- L1109

- - Li13

- Li25

- Li2é6

drive 1 TTL,

Ready for sending - pin 11

The signal on this cirecuit indicates that the modem is able to transmit data on
the data channel. The ON condition is the reply to the ON condition of the L105
signal and indicates that the terminal is ready to transmit data. When L102 goes
OFF, signal L106 goes OFF. -

The 1qad connected to the line is the input circuit of a CMOS.

Connect data set to line - pin 4

The signal on this circuit controls the switching of the modem to or from the line.
The ON condition causes the data communicabtion equipmént to connect the modem to
the line whereas the OFF condition causes the data communication equipment to re-

neve the modem from the line. This signal can drive 1 TTL.

Data set ready - pin 8

This signal indicates whether the modem is ready to operate, The ON condition
indicates that the modem is ready to initiate the exchange of data. The OFF con—
dition indicates that the modem is not ready to operaté.

The load connected to the line is the input circuit of a CMOS.

Data carrier detector — pin 18

This signal indicates whether the carrier is received within appropriate limits,
The ON condition indicates that a carrier has been received; the OFF condition
indicates that there is no carrier. Incoﬁing data is controlled using the L109
in the ON condition,

The load connected to the line is the input circuit of a CMDS,

Transmitter signal element timing - pin 17
This signal provides the modem with the signal element timing information. The
ON condition is 7/16 of the time of a complete period,

This signal can drive 1 TTL.

Calling indiecator — pin 1§

This signal indicates whether a calling signal has been received. The ON condition
indicates that a calling signal has been receivéd and causes the automatic connec-
tion tothe line if the terminal is operating in Unattended and is not in local,
Pogsition 3 on PONE/7 should be strapped when this signal is used. TIf however

it is not used, it is masked in the OFF condition by strapping position 4 on
PONE/7. 7

The load connected to the line is the input circuit of a CMOS.

Select transmit frequency - pin 3

It is used with bichannel modems, The ON condition selects the higher transmit
frequency whereas the OFF condition selects the lower transmit frequency. This
signal has thé same function as the ORIGIN key on the conéole.

It can drive 1 TTL.
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- L122 Backward channel recéived carrier detector - pin 13
This signal has two meanings which are dete?mined by the state of the SP600 sig-
nal, If SP600 is ON, Li22 does not perform any function, If it is OFF, L122
indicates that a character from the paper tape. reader or cassette has been re-
quested. When L122 i's in the OFF condition it indicates that a character has
been requested. The TC 485 line microprogram re—examinés 1122 when the start bit
has been transmitted.
This signal can be masked in the ON condition by strapping position T on PONE/7.
By strapping position 2, the TC 485 line microprogram is aware of all the varia-
tions in the L122 conditions. Wwhen SP60Q0 is in the ON condition, position 1

must be strapped.

- 8P600 - pin 60
This signal is used to identify connections to the modem from connections to the
minicomputers (PDP11, SP600).
The ON condition indicates that the terminal is connected to the modem, The OFF
condition indicates that the terminal is connected to the minicomputer and en-
ables dialogue with the SP60O0.

The load connected to the line is the input circuit of a CMOS.

- FUSE1 fut of Servicée - pin 7
This signal indicates the paper out condition and puts the terminal out of ser-
vice. The ON condition indicates that the terminal is not out of service

It can drive 1 TTL.

- CKTRA Transmission clock - pin 19
This clock is a signal whose frequency is 16 times greater than the L113 signal,

The load connected to the line is the input circuit of a CMOS.

In all the signals the ON condition is represented by 0V and the OFF condition is repre-
sented by 45V,

Pins I and 14 on the connector are left free,

Appendix E lists the connections to be made to link 2 TC 485 terminals using a DTL/TTL

interface,
6.2. CONTROL OF LINE INPUT/OUTPUI

The way in which the microprogram handles the signals on the DTL/TTL interface is described
below., This description applies to the telephone, telegraph and 20mA current loop connec-—
tions,

Characters are received and transmitted in serial form whilét character handling in the
machine is in parallel form., The serial data controller {3pc) from the PPS4 kit is used

in the transmission and reception of data.

The character format consists of 10 or 11 bits as follows:

- 1 start bit
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- 7 information bits in TSO CCITT N° 5 code
- 1 parity bit
- 1 or 2 stop bits

The parity bit (the §th bit) and the stop bits are handled by the terminal in accordance
with the straps on the basic machine.

The straps indicate:

- parity used: in transmit mode the necessary value of the parity bit is establ%shed in
the SDC and transmitted immediately following the.seven bits of the character. 1In re-
ceive mode the terminal checks, in the SDC, that the character received has the correct

value in the parity bit. The VRC is carried out in this way.

- odd or even parity: the strap defines whether odd or even parity is to be used and is

only taken into account if the above strap indicates parity used.

_  insert &th bit as 0 or 1: when the parity bit is not used this strap indicates whether

the bit following the 7 bit character is to be set to 0 or to L.

- 1 or 2 stop bits: define whether the terminal must transmit er receive 1 or 2 stop bits.

In receive mode, the terminal can accept 1 stop bit at any line speed,.

The SDC serializer/deserializer is connected to a clock, constructed in CMOS components and
piezoelectric quartz, which makes any of the following transmit /receive speeds available:
75, 100, 110, 150, 200, 300, or 1200 baud.

These seven speeds are not available on one machine. However, the {ollowing 4 options may

be selected, using a strap, when the machine is installed:
- 75 or 1200 baud

~. 100 or 110 baud

- 150 or 200 baud

- 300 (standard) baud

The receive/transmit speed can also be regulated by a knob situated behind the print group

(figure 6.3).

Figure 6.3 - Knob to select the receive/transmit speed
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when malfunctioning occurs du¢ to temporary bad line conditions, the operator can change
the speed, in agreement with the other station, and thus adapt the terminal to the new con-
ditions.

Associate line distortion is less than 2% and the receive mérgin is greater than 45%.
There is a protection mechanism against the shortening of the start bit by half a pulsde
period, If the start bit is shortened, it is not faken inte consideration.

In receive mode, when the speed of incomingrcharacters iz greater than the terminal tfansw
mission speed, the excess characters are enqueued in the line buffer (16 character capac-
ity). When the buffer is full, the machine sends a break to the transmitting party. The
characteristics of the break are given in paragraph 7.

The break is also sent when the paper out condition occurs. Transmission/reception is not
started if the paper out condition arises. The control logic of the 8th bit and the VRC

errors are the following:

- with parity:
in receive mode, the machine checks the validity of the data. Tf the data is recog-
nigzed as being incorrect, the symbol I is printed (only up to 300 baud) and it is
stored on the magnetic medium with bit §. set to 1 and punched on paper tape as it was
received from the line.
If the electreonic tabulation option. EPROM exists on the machine, it is possible to
insert a character in position 1D. This character replaces that received with incor-
rect parity, E.g. if an incorrect character is received and the BEL character "is
inserted in position iD, instead of printing the symbol H , the terminal will
activate the alarm; if ENQ is inserted, and F§ is in the 1E position, the Answer Back

is sent.
. in transmit mode, an incorrect character is sent on line with incorrect parity
- without parity:

. in receive mode, bit 8 is set to # so that an incorrect character will not be recog-

nized by the internal logic

in transmit mode, the bit following the 7 character bits is set by the SDC to the
value indicated by the condition of the "8th bit strap" and transmitted with the

character .

The relationship hetween the signals on the DTL/TTL interface is as follows: When the
machine is switched on, L105 is set in the OFF condition, L1126 is set ON or OFF depending
on whether the ORIGIN key is in the HIGH or LOW position,

If the terminal is operating in Unattended mode, L126 is forced OFF, When the LOCAL/LINE
key is moved from the LOCAL to the LINE position, the terminal is automatically connected
to the line if position 2 on PONE/5 has been strapped.

If no strap has been inserted, connection to the line is achieved with the terminal operat-
ing in Unattended mode on receipt of L125 (RING INDICATOR) or by pressing the CONNECT key.
When the terminal is connected to the line (CONNECT TO LINE), L108 is set in the ON condi-

tion and the line miicroprogram waits until L107 (DATA SET READY) is set in the ON condition,
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1105 (REQUEST TO SEND) is then set in the ON condition and waits until L106 {READY FOR
3ENDING) is also set in the ON condition, AL this point, data can be sent on the line.
"I‘he reception of data is controiled by the L109 signal (DATA CARRIER DETECTOR).

As each character is sent on line, the TC 485 line microprogram checks that the conditions
for connection are correct, If L106 (READY FOR SENDING) is set in the OFF condition, the

line microprogram interrupts transmission,

6.3. ANSWER BACK

The Answer Back is released by the terminal and conforms to the X 32 CCITT standard., It
is achieved by using the HVT 4802 optioﬁ {Electronic tabulation and Answer Back). It
consists of 1 to 20 characters on 7 bits in IS0 code, programmed on EPROM INTEL in posi-
tions @ to 13 (hexadecimal). Tf the parity bit is inserted, the 8th bit must be at d

if the characters are to be sent with the correct parity.

If there are less than 20 characters, FF should be inserted in the positions which are not
used. In this case, the terminal sends only fhose characters which are programmea.

The Answer Back is used to establish the terminal station and is transmitted:

- in transmit mode, when the cperator presses the HERE IS key., If the terminal is operat-

ing in half duplex, it is printed as it is transmitted

- in receive mode when ENQ_is received from the line and if F@ is inserted in position 1E
on the EPROM. It is printed both when the terminal is operating in half duplex and full

duplex

When the Answer Back is being sent, all the input units, i.e, keyboard, cassette, etc, are

inhibited,
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7. CONNECTION TO TELEPHONE LTNES

As already mentioned in chapter I, the basic terminal is equipped with a CCITT VZ4/ETIA

RS8232 C telephone interface. This is used for connections on:
- switched lines {2 wires): up to 1200 Baud

. connection between TC 480 and the other station for alternate data or voice trans-

mission

connection between TC 480 and an intelligent concentrator or a computer for data
transmisgion only
In this case, the telephone is used only to effect the connection (a typical example

is time sharing},
- leased lines (2 or 4 wires)

connection between TC 480 and another station for simultaneous data and voice trans-

mission (up to 300 Baud)

connection between TC 480 and an intelligent concentrator or a computer for data

transmission only {up to 1200 Baud)

The connection on switched lines is more advantageous than the connection on leased lines

ag: .
- the user only pays the amount of time the line is actually used
- the terminal can be connected to any other station on the same network

On the TC 480, as for other terminals, the choice of the type of connection {on switched or
leased lines) and the parameters relevant to data transmission on telephone lines is de-
termined by the type of applications to be carried out,

To ensure.the correct use of these parameters in the TC 480 applications, the following
paragraphs contain a description of the TC 480 on line capabilities.

Connection to telephone lines is an alternative to telegraph line and 20mA current loop

connections. Appendix A lists all the strap selectable functions available on the TC 480.
7.1, STANDARD TC 480 TRANSMISSION FEATURES
7.1.1, Type of connection

Only peoint to point on 2 or 4 wires, half or full duplex. The choice of 2 or 4 wires and

half or full duplex is indicated by the relevant straps on the basic machine.
7.1.2. Type of transmission

Serial, Esynchronous, The character format is: 1 start bit, 7 information bits, 1 parity

bit (determined by straps - § 6.2) and 1 or 2 stop bits (determined by strap - § 6.2)
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7.1,3,. Transmission Speed

‘There are 7 line speeds: 75, 100, 110, 150, 200, 300, 1200 bauds, which are determined
either by strap positions or the speed selector (§6.2).

Transmission gpeed is the speed at which a character is sent on the line, As transmission
is asynchronous, the overall transmigsion speed is defined by the rate at which characters
are sent on line., This rate varies from 0 to the chosen speed.

Lines can be defined as follows for this type of terminal:
- low speed lines: up to 300 baud

- medium speed lines: 1200 baud
7.1.4., Connectable modems

A} the low speed line connections are achieved using a bichannel modem. Bichannel modems
were designéd for low speed transmission for use of 2 wire switched lines, However,
they can also be used on 2 wire leased lines., They operate in the voice band width and

provide 2 channels for data transmission:

- Transmission in full duplex
One channel is used for transmission and the other for reception. The calling party
transmits at low speed and the called party should do the opposite.
The selection of the channel in transmission may be done by the ORTIGIN key or by a
strap on the telephone line interface (sets wire 126 Select Frequency at { or 1,

where I = high transmission speed)

- Transmisgsion in half duplex with supervisory channel
The higﬁ speed channel is usually used for alternate transmission and reception,
The other channel, called the supervisory or Backward channel, 1is used by
the receiving party to send commands te the transmitting party. In fact,
on TC 480, it is used to send a Break.

Further information on the bichannel modem can be obtained from the CCITT V21 standard,
B) 1200 baud line connections use medium speed 2 or 4 wire modems

- 2 wire modems were designed to operate on switched networks. They alse operate in
the voice bandwidth and provide 2 non simultaneous data transmission channels (one
channel at 600 baud or 1200 baud) and a third channel, the backward channel, which
normally operates at 75 baud,

The backward channel is optional and is used by the receiving party to send a Break
to the transmitting party. The 600 baud channel is not used on TC 480,

Further information on 2 wire medium speed modems can be obtained from the CCITT V23
standard,

Medium speed transmission using 2 wire modems is always in half duplex as there is

only one channel available,
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~ 4 wire modems eqable operation in both full and half duplex, 7Two wires are used for
transmission and the other two for reception., In full duplex, trausmission and
reception are simultaneous, while in half duplex; transmission and reception are
alternate,
(Note that in half duplex, the 4 wires are used to eliminate the modem turn around
times) .

In short, using medium speed modems the following 3 conditions may oceur:

w 2w
In

cel

- 2w

ire modem with no secondary channel

transmission, no data can be received from the other station and likewise the re-

ving party cannot send signals to the calling party

ire modem with secondary channel

In transmission the receiving party can signal line continuity {carrier on the - se—

Ccon.

s

- 4 W

Ena
7.1.5. Er

There are

d channel) and can send a break to the transmitting party (disconnects carrier on

ond channel) using the second channel

ire modem

bles operation in full or half duplex with no turn around time.
rer Handling Procedure

3 types of error checks which are used to suit the type of application and S5y 8-

tem configuration,

a) Parity

errar o

check on each character received (VRC). This check is optional (§6.2). When an

ccurs, the character received can be handled in 2 alternate ways, depending on

the contents of position 1D on EPROM

- if t
stor

- if a

here is no EPROM or if F@ is in position 1D on EPROM, the character received is

ed on the output medium and the symbol ! is printed for speeds up to 300 baud

character other than F# is in pesition 1D on EPROM, the character received is

substituted by that in position ID. Errors are corrected manually, i.,e, the entire

mess

b) Echople
This is
compute

by the

-  +the
The
The
The

age is retransmitted until it is received correctly,

x
used on low speed lines in full duplex only for connections to concentrator or
r. It ensures that characters entered on the keyboard are received error-free

concentrator or computer. Echoplex is carried out in the following way:

character entered on the keyboard is sent to the concentrator but is not printed,
coneentrator receives it and sends it back to the terminal which prints it,
operator can therefore visunally check whether the character is correct,

concerntrator or computer must be programmed to execute an echoplex application,

c) Test Mode

This ch

or betw
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The reception of a character from the line on a terminal in TEST MODE {TEST MODE key
I pressed) causes the automatic retramnsmission on line, and normal handling (e.g. print-
ing or sending to the medium)
The Test Mode function is normally used when the machine is switched on to check the
condition of the terminal and the line and for maintenance checks.
During the reception of characters in this mode, operations which are not included in
the test function and which involve inputting data from keyboard, magﬁetic media or
paner tape must not be executed. -This is because the input units are not inhibited

and text confugsion could result,
7.2. STRUCTURE OF THE TPI 4809

The physical structure of the option is ohtained by inserting a board which adapts the

logic levels of the basic machine to the levels of the CCITT V24/FETA 232C interface.

TC 480
TPI 4809
BASIC TELEPHONE ODEM MODEM
MACRINE TTUDTL CONNECTION CABLE  V24/232C
PR |\TeRFace BEpmEER  BOARD PR |\ TeRFACE
TELEPHONE
LINE

g o e B 0 e v o0

1
1
1
|
I
|
f
]
I
]
!
!
|

: CONSOLE FOR i ‘
L..-§ SWITCHEDLINES g . r_
{ | e OPTIONAL
1
L}

OPTIONAL

Figure 7.1 -~ Block diagram of the telephone interface

If the terminal is connected to switched lines, the switched line console must be mounted
and a telephone must be provided for connection to the other station,

The CCITT V24/EIA RS 232C interface signals which can be handled by the terminal are listed
in Appendix C. '

They are handled by the basic machine microprogram in accordance with the procedure given

in § 6.2 (I/0 handling) and § 7.3 (V24/RS 232C interface handling).
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7.3 HANDLING THE V24/RS 232C INTERFACE

The terminal operating techniques depend on whether it is connected to 2 or 4 wire; switch-
ed or leased lines, with or without the secondary channel on the modem,

The procedure for the connection of the terminal to the other station on leased lines is
given in § 7.5 and that on switched lines is given in § 7.6.

When the terminal receives the DATA SET READY signal {wire 107) 2 conditions may occur:

A) a 4 wire modem, up to 1200 baud, i,e. leased lines (full duplex or half duplex) or a

2 wire modem, bichannel, i.e. up to 300 baud, leased or switched lines, full duplex

Tn this case, when the terminal isg éonnected, the modem sets the carrier on the main
channel (wire 105 Request to Send=0N), The carrier remains on the line throughout the
connection. Note that the main channel on bichannel modems is the channel used for trans-
mission by the calling party.

The ter¢ina1 checks that the carrier is connected during reception (wire 100 CARRTER DE~-
TECTOR) . '

Data can be transmitted at any time, while the carrier must be on the main channel before
the terminal can receive,

Note that in the 4 wire half duplex coanection, the carrier on the main channel reduces

the medem turn around time,

DATA SET READY wire 107
from modem

_¢q__14_.terminal start time (minimum)

REQUEST TO SEND wire 105

From terminal

Carrier on line
activates transmission on main channel
activates reception on main channel in half duplex

activates reception on the other channel in full duplex

Figure 7.2, « Starting transmission in case A

B) 2 wire modem operating in half duplex at 1200 baud
The line can be switched or leased,
The terminal has 3 main modes:

- wait mode
- transmit mode

- receive mode

As soon as the terminal is connected, it is set in wait mode,

If the terminal must transmit characters, it checks that the carrier ig not in recep-
tion on the main channel. If it is, the terminal waits until it is d%sconnected, It

then connects the carrier on the main channel (wire 105 Request to Send = ON) waits
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48msec and then, if provided with EPROM, releases the delay programmed in position 1F
on EPROM (variable from § to 1s). It is then set in transmit mode, In the meantime,
the modem should reply READY FOR SENDING {(wire 106) so that the terminal can serialize
the characters to be transmitted,

Transmission ends when no characters are transmitted for approx. ls. This disconnects
the carrier on the main channel and the terminal returns to wait mode. When the trans-
miésion carrier is on the main channel, the terminal checks whether the carrier is on
the second channel,

If the carrier ig not on the second channel, the terminal takes this to be a Break sig-
nal,

A strap inhibits the check on the second channel, when the latter does not exist on the

modem or on the other terminal,

WAIT mode Transmission mode I WAIT mode

DATA SET READY wire 107
from modem

Terminal start time (minimum)

v
3

REQUEST TO SEND wire 10§
from terminal

carrier on line

from modem READY FOR SENDING wire 106

activates transmission on the main
channel and checks carrier on se-
1

"

cond channel

[
]
||||i|l

send characters

1 second

&

T = 48msec + time programmed on EPROM

Figure 7.3 - Starting transmission in half duplex with 2 wire modem

When the terminal is not in transmit mode, it can receive characters from the line via
wire 109 CARRIER DETECTOR which indicates carrier on line in receive mode.

On reception of this signal, the terminal connects the carrier on the second channel,
In a 2 wire 1200 baud connection, the carrier is continually connected and disconnected
on the main channel due to the exchange of messages, whereas in other connections, the

carrier remains on the line.
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7.4. BREAK SIGNAL

The Break signal is sent by the termimal to the other station in the feollowing circum—

stances:

- when the BREAK key is pressed

- paper out

- with input/output options: refer to the relevant chapters

The duration of the Break is selected by two straps on the basic machine:
- 280 msec

- 000 msec

-~ continuous emission until the Break key is released

The Break sent on line by the terminal is handled as folloﬁs:

- im a 2 or 4 wire connection with a bichannel modem operating in full duplex, the Break
represents a long start (duration determined by straps), It is sent on the transmission

channel irrespective of whether the terminal is in transmit or receive mode
~ din a 2 wire half duplex connection

. in transmit mode, the Break is handled as a normal character, i.e, connects the car-
rier, sends Break (duration determined by straps) on the data channel and then dis-

connects the carrier

in receive mode, sends Break disconnecting the carrier on the second chamel, If

there is no second channel (Supervisor), the Break cannct be sent in receive mode,
The terminal considers the following as Breaks sent. by the other station:
- & long start lasting at least 12 to 13 bits on the receive channel

or

~ disconnection of the carrier on the second channel for 2 wire modem with second channel

The reception or transmission of a Break causes the deactivation of the input units (key-
‘board, cassette, etc.). To reactivate the input functions, press KB REL or request an

input operation,

7.5. TELEPHQNE CONNECTIONS ON LEASED LINES

Connection to leased lines is achieved using both leased or switched line consoles,

When the relevant strap is inserted, the terminal is connected to the line by presgsing the
LINE key. This causes the sending of the CONNECT TO LINE (wire 108) signal and the reply
DATA SET READY (wire 107). When the strap is aot inserted, connection to the line (CONNECT
PO LINE = ON) is achieved by pressing the CONN key. 1In this case, the switched line con-
sole is required. The line is disconnected by pressing the LOCAL key or by transmitting

or receiving EQT, if the relevant strap is on the machine.
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Only one of the two channels can be strap selected when bichannel modems are used,

When the terminal is in local, it can be held in alert mode by means of straps. This en-
iables the execution of input operations in local while in alert mode. Characters received
from the line are printed while characters entered via keyboard or from the peripheral
units are "blocked".

The terminal can recognize any breaks received from the line, Therefore, the CONNECT TO

LINE request can be indicated in two ways:
- by sending a break which sounds the buzzer and inhibits the keyboard

- by sending the 2 character sequence DC4 and DC2 followed by a message. The DC4 and DC2
inhibit the input or store operations on the other station, thus avoiding text qonfusion
on the media

In connections on leased 2 wire low speed lines, the telephone can be used to talk to the

other station as the data is being transmitted. This is because the transmission of data

uses only a small part of the voice band. In this case, the telephone company should sup-
ply the appropriate modem,

The TRANSPARENT feature can be achieved on leased lines if the switched line console is

mounted, Note that the UNATTENDED feature is not used on leased-lines.
7.6, TELEPHONE CONNECTIONS ON SWITCHED LINES

The congole for switched lines and the telephone are required for this connection. The
console igs integrated in the TPI 4809 option, while the telephone is part of the data com-

munication equipment.

7.6.1. Connection Procedure

The terminal must be set in LINE status before it can be connected on the line. As it is
provided with the manual call feature, the opérator must dial fhe other party's number
{DIAL ﬁP). This call produces a 25Hz signal which allows the telephone selectors to estab-
lish the connection between the two telephones,

The following two cases may arise:

a) the other station is not programmed for automatic connection, Thérefore, the called
party uses the telephone to determine the connection procedure with thé calling party
e.g. press the DATA key on the modem.

The modem used by the other station sends the carrier frequency on line for 3 to 4 sec-
onds, When the calling party hears the carrier tone, he must press the DATA key on the
modem and the CONN key on the console, This activates the CONNECT TO LINE signal and
the modem then sends the DATA SET READY signal,

From this point onwards, the transmission and reception is effected as for the connection

on leased lines.

b} the other statien is a TC 480 which. can operate in UNATTENDED mode. The intervention

of the operator is not required as the 25Hz carrier enables the modem of the other

7.8 . 3943670 F



station to activate the RING INDICATOR (wire 125).

This wire activates the CONNECT T0 LINE signal {wire 108} which enables the modem of
the other station‘to send the carrier tone on line. The rest of the procedure is the
same as that given for case a).

The RING INDICATOR in Unattended has the same functions as the operator at the other
station. -

When the connection is madg, the CONN light comes on and the terminal is set in receive

mode with the CD light on,
7.6.2. Unattended Feature

The TC 480 can only méké manual calls, but can reply both manuall& or automatically to
incoming calls, .

The terminal is automaticélly connected t0 the line to receive a call when it is in Unat-
tended and Line status. The reception of the RING INDICATOR call signal forces the high
frequency on wire 126 FREQUENCY SELECT-(this ig only for bichannel modems tﬁ select high
frequency in transmission: the called party transmits on channel 2 and the calling party
mist have the transmission strap on channel 1 or ‘the ORIGIN key in the.LOW position) .
Note that the frequency select strap has priority over the RING INDICATOR.

When the RING INDICATOR signal is received by the modem with the UNAT key pressed, a 15 sec
time out is activated. If the calling party sends the carrier within 15 sec, the connec-
tion has been established. The terminal is then able to transmit, If ne carrier is sent
within 15 sec, the call was made by a terminal with no modem, In this case, once the time
out has expired, the terminal is disconnected from the line, This is done to avoid, on
-terminals in Unattended mode, the blocking of the line due to a CONNECT TO LINE request
made by a user without a modemn,

In Unattended mode, the terminal also checks whether the other party?s carrier hés been
applied on the line, When there is no transmission for more than 15sec, the terminal is
disconnected from the line, This is to prevént blocking the line as the disconnect com-
mands sent by the other station were not recognized,

If, in Unattended, the terminal is in Local, the reception of the RING INDICATOR signal
causes the CONN light to flash and the buzzer to sound at the same frequency as the call-

ing tone,
7.6.3. Disconnection Procedure
The terminal is disconnected by pressing the LOCAL key or on reception or transmission of

EOT.

It is also disconnected if no characters are transmitted or received within a period of

1§ sec when operating in Unattended mode.
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7.7. TRANSPARENT FEATURE

‘This facility requires the console for switched lines and is achieved when tﬁe NO TRANSP-
TRANSP key is in the TRANSP position,

It is used to transmit programs on line in object code.

In Transparent mode, the microprogram inhibits printing, the recognition of characters

used to execute machine functions and the generation and control of the parity character.

7.10 : 3943670 F



§. CONNECTION TO TELEGRAPH LINES

The TC 480 can be connected to telegraph lines in the follewing way:

- to switched telegraph lines using exchanges to connect the TC 480 to any station on the
network or to a concentrator. The other station's number is dialled on the numeric

keyboard

- +to leased telegraph lines to establish the connection between the TC 480 and the other
station which may be another terminal, a concentrator or any other device,
Connection to telegraph lines is an alternative to telephone line and to 20mA current

loop connections,

The basic machine microprogram handles both the connection to telegrapb lines and the
trangmigsion on telephone lineg uging the same procedure,
Refer to chapter 6 for further information, Note that the maximum speed allowed on tele-

graph lines is 300 Baud, The folleowing capabilities can therefore be achieved:

- Test mode I
- Unattended (with switched line console only)

- Transpérent (with switched line consocle only)

- Echoplex

- Break

- Half or full duplex

Note that:

- as there is no multipoint connection in telegraphy, connections on leased lines are
classified as 'point to point!, In telephony, a point to point connection ig any con-

nection between two users operating on either leased lines or switched lines

- a terminal may be active or mneutral: active means that the voltage is supplied by the
terminal whereas neutral means that voltage is supplied by the other station or by the
exchange .

For further information on telegraph lines refer to the manual 'Telegraph Communication

Techniqgues!?.
8.1. POINT TO POINT ACTIVE TELEGRAFH INTERFACE (T¢I 4807 OPTION)

The TGI 4807 option is the only one available at present for connections on telegraph
lines, It enables the connection of the TC 480 on leased telegraph lines as an actived
terminal with double current, or as a neutral terminal with single current,

An optional telegraph filfer, FIL 4811, can be mounted on telegraph lines, This option
will be described in § 8.2.
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8.1.1. Parameters

'Connections are always point to point on 2 or 4 wire leased lines. The choice of 2 or 4

wires is determined by a strap on the basic machine (the same strap is used for telephome

lines). Transmission on three wires is possible when using a common return,

The connection may use:

- single current feor passive terminals only, or

double current
- positive or negative polarity on line
The following voltages are used:

for CCITT: i 48, ¥ 60V in double current (e.g. ¥ 48V in France, = 60V in Ttaly)

+ 60, + 80, + 120V in single current

for US/UK: T 48, ¥ 60V in double current

+ 96, + 120V in single current

Devices which open a circuit or short a circuit are used to modu}ate a single current cir-
cuit., The strap connector on the telegraph board establishes whether open circuit modulation
or short circuit modulatidén is used,

Transmission is serial and asynchronous at 10 or 11 bits, as it is on telephone lines (see

§ 7.1.2}). .

The transmission speeds are the same as those quoted for telephone lines (see § 7.1.3), the
only difference being thét the maximum speed is 300 Baud, The error handling procedure is

algo the same as that used on telephone lines (see § 7.1.5).
8.1.2. Structure of the interface

The TGI 4807 is achieved by inserting:

- 2 boards to adapt the machine levels (+ 5.0) to telegraph levels (f 48, 50, 80V) and

vice-versa. It also electrically separates the logic levels from telegraph levels

(insulation is 2000V)
- a transformer which gives the following voltages: T 48, 60, 80V
- an optional telegraph filter {see § 8.2)

Connection to the telegraph network is achieved by means of a cable which is fitted with

one of the following:

- a KUKE plug (red pins), for TC 485 only (CAT QD4)

- a 6 pin telephone plug, for TC 485 only {(CAT 005)

- no plug {CAT 008)

- a KUKE plug {green pins)}, for TC 481 only {CAT 002}

- a 6 pin telephone plug, for TC 481 only {CAT 003)
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TEC 480

BASIC MACHINE TGI 4807

2 BOARDS TELEGRAPH LINE

_-TTL/DTL INTERFACE— _ 48/60/30 V

20 — 40 mA

r..-m._—.__J

F-—=--"

b reLecrapHFILTER | TRANSFORMER
4 .
e = =
FIL 4811
Figure 8.1 - Block diagram of point to point active telegraph interface

8§.1.3. Handling the Interface

The microprogram handles hoth the telegraph and telephone lines using the same procedure,
Note that there are no modems on telegraph lines, All the indicator lights and keys which
indicate and set the status of the terminal, modem and line are set in the ON position,
The microprogram therefore handles only the data. The terminal offers the following capa-

bilities:

- transmission and reception in half duplex or full duplex (strap selectable). In full

duplex, the terminal prints only the data received from the line
_ alert mode when the terminal is in local: strap selectable

. +transmission of break: break is a long start, the duration of which is determined by

straps

- recognition of break in reception, This is done in the same way as the recognition of

a long start composéd of 12 - 13 bits
- deactivation of the input units on reception or transmission of a Break

_ connection to the line by pressing LINE and disconnection by pressing LOCAL or by send-

ing or receiving EOT

- Transparent status (only if the switched line console is used)
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8.2. TELEGRAPH FILTER (FIL 4811 OPTION}

'This device, also known as a psophometric filter, is inserted on the teiegraph line in
series, to eliminate line distortion, It is housed inside the terminal and ig mounted
when reguested by the owner of the telegraph line,

8,3. POINT TO POINT TELEGRAPH INTERFACE WITH NO VOLTAGE APPLIED (NEUTRAL- TGW 4812 OPTION)
This option will be available shortly,

8.4, TELEGRAPH INTERFACE FOR SWITCHED LINES

This option will be available shortly,
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9. MINICOMPUTER CONSOLE (CLT 4808 OPTION)

As already mentioned in chapters 1 and 6, the TC 480 can be connected to the SP 600 and
PDP11 using the 20mA current loop interface (CLI 4808 option). The 20mA current loop con-
nection has parameters similar to the telegraph interface and is based on the Teletype
standard, now widely used by minicomputer constructors,

As there are no standard specifications, Olivetti has designed the 20mA current loop inter-
face in conformity with standards suggeéted ﬁy the cdnsfructors of minicomputers. These
staﬁdards tend to restrict transmission but offer more possibilities in reception, so as
to guarantee adaptability,

The current loop is a single current 4 wire connection with signalling produced by current
interruption; the 2 wire connection is achieved by means of external straps.

Its most outstanding features consist in the fact that the power supply for the transmission
and reception circuits may be either local or remote and also that the transmission cir-
cuit may be closed down in a controlled fashion even though the machine is switched off.
There is also a control circuit for the paper tape reader which operates with a local or
remote ﬁower supply, as required.

Paragraph 9.2 describes the electrical specifications and the way in which the 20mA inter—
face is connected. In this way, the users can ascertain whether the TC 480 can be profit-

ably connected to minicomputers other than the SP 600 and PBP 11.
9.1. THE STRUCTURE OF THE INTERFACE

The option is inserted between the DTL/TTL interface and the minicomputer and consists of:

- two boards to adapt the machine levels (+5.0V) to telegraph levels of the current loop
(24V) and vice-versa., It -also electrically separates the logic levels of the machine

from the loop levels (insulation is 1500?).
- a transformer for local power supply

- a cable for connection to the minicomputer. This cable is 2 meters long and is fitted

with an AMP connector of the MDM type,

The basic microprograms of the TC 480 handle the 20mA current loop interface in the same
way as they handle the telegraph and telephone interfaces.

Refer to chapter 6 for more detailed information,
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BASIC MACHINE ) CLI 4808
TTL/DTL INTERFACE 2 BOARDS 20 mA
CURRENT LOOP
CABLE
TRANSFORMER
Figure 9,1, - Block diagram of the 20mA current loop interface

9.2, ELECTRICAL SPECIFICATIONS

a) Transmission circuit:

operation in single current with signalling produced by current interruption
. — terminal with local or remote power supply selectable by means of straps

- maximum circulating current: 0.5A4 (polarity has no significance)

-~ cloging neutral loop even though the machine is switched off

-~ maximum current available for terminal with local power supply:'lﬂomA

used: 25mA

~ maximum voltage in loop: 100V

applied: 24V * 5%
- maximum current present on the open loop: 100 pA
- insulation between logic and the line: 1500V

b) Reception circuit:

- operation in single current, The line polarity has no significance.
- terminal with local or remote power supply selectable by means of straps

- circulating current on terminal with local power supply : 25mA
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4 maximum current for terminal with remote power supply: 100mA

- maximum voltage allowed (terminal with local power supply): 100V

applied: 24V T 5%
~ minimum reception sensitivity: 15mA

-~ limits of voltage drops across contacts {terminal with remote power supply): 1,2 to

2.7V
- insulation between logic and the line: 1500 V

Reader control circuit

- electrical characteristics as for the reception circuit

- current in the loop = start the reader '

This command can be inverted by means of straps,
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10. TC 481 - RECETIVE ONLY

The Receive Only version is basically the KSR version without the keyboard and with a dif-

ferent casing and console (figure 10.1),

e

Fohe Sa

oo

e g g B o AP SOt m g
mmﬁ’_:g‘;g%wmwi‘
i

SEEhiLA
ot b
SRS iR
Shiras L

Shm it B

i
S5
2h el 3
B 1 ot %
e
Fariared

Figure 10.1. - Receive Only terminal

All the options of the KSR version can be connected to the R.0. version except for the
numeric keyboard. The only I/0 unit which can be connected is the tape punch (TP 4881).
The logic boards, including ROM, on the R.0. version have not been modified except for the
addition of a strap.

With no input units, the R,0, version of the terminal is only able to print; however, if
the tape punch is provided; the characters received from the line can be punched,

The functions carried out by the KSR version vary slightly for the R.0. version:

- connections: the same as the KSR version, i.e., connections can be made to switched or
leased lines on telephone or telegraph lines, current loop or via the

DTL/TTL interface for connection to special units
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The R.0, version uses a different cable to that used by the KSR version

for connection to telegraph lines, (pardgraph 8,1,2 ).
- line speed: speeds of a maximum of 300 baud are used

~ electronic tabulation: as there is no program selector on the congole, programs are se-
lected from the line. The insertion or deletion of tabulation stops is

also determined from the line.

- paper transport and carriage functions: these are carried out either from the line or

on the console

~ Answer Back: this is sent and printed only when ENQ is received and if the FF character

is in position 1E in the EPROM
- Unattended: +this is a typical application on switched lines
- Test Mode: as for the KSR version

- Local, Echoplex, Transparent, Break: these functionsg are not used on the R.0. version

of the terminal, :

The R.0. version has a single cohso;e, unlike the KSR version, and is illustrated in fig-

ure 10.2,

Figure 10.2 - The console of the R,0, version

* = CONN-DISCON Lkey: connects and disconnects the line {2 position key)

~ UNATT key: sets the answer back device, i,e. the terminal is automatibally connected

to the line so that it can reply to a call from the other station (2 position key).
- TEST MODE key: enables operation in Test Mode (§7.1.5) (2 position key)

-~ LF-FF keéy: this is a 3 position key. The middle position is the rest position, the LF

position initiates line feeding wntil it is released and the FF position initiates feed-
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ing to the top of the next form if the tabulation option exists or it executes -a line

feed if the option does not exist,

ON/OFF light: indicates whether the terminal is ON or OFF

PAPER OUT light: remains on when the paper endé

CONN light: indicates that the terminal is connected to the line

CD light: indicates the carrier is on the line, When connection is not on telephone

lines, this light is always switched off,
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11. TAPE PUNCH/READER, (TPR 4882 AND TP 4881 OPTIONS)

11.1, GENERAL CHARACTERISTICS

The two optional units below can be connected to the TC 485
- TPR 4882 is a tape punch/freader (figure 11.1)
-~ TP 4881 is a tape punch - (figure 11.2)

Both options use 8-bit punched tape and can be installed in field. Only one must be used

at a time and replaces the other I/0 units on the terminal i.e. casgette, minidisk and

RAM

Figure 11.1 - Tape punch /reader

The punch/reader and punch are placed on the left of the terminal on a lateral stand which
is known as kit 60. The reader and the punch can be activated simultaneously and thus the

paper tape can be duplicated.

On line the punch/reader operates in full duplex so that reading and punching can be car-

ried out together,
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Figure 11.2 - Tape punch

Any reference made to the punch in this chapter is valid for both the PR 4882 and the TFR
4881 options, These units use any paper tape pfovided that it complies with the standard

of Olivetti paper tape (code 55542 G}. Mylar tape may also be used.

The maximum operating speed is 30 char/s, Therefore the units are used efficiently at line

speeds of up to 300 baud,

The main characteristics of the reader and punch are the following:

- reader: maximum reading speed, 30 char/s (for line speeds of 300 baud max,)
. continuous and character by character reading

. start/stop determined by the line or console key

. incorporated console

- punch: maximum punch speed, 30 char/s (for line speeds of 300 baud max.)}. The speed

varies according to the rate at which characters are received (continuocus or if neces-

sary, character by character)

manual backspace: 1 character at a time

connect /disconnect determined by the line or console key

incorporated console
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11.2, CHARACTERISTICS OF THE PAPER TAPE

The paper tape has the same characteristics as the 8_bit tapes currently on the market,

i.e,:

- width: 1 in (25.4 mm)

- thickness: 0©.004 in (0.1 mm)

- eoxternal diameter of the spool: 8 in (203 mm)
- internal diameter of the spool: 2 in (50.8 mm)

The punch code used is ISO CCITT N° § (7 + 1 bits). ¥t is listed with the national vari-

ations in Appendix B,

d O
o
O
tin (264 mm) 000oo080ﬁ0000000000000000000
6]
8
v E—_)
PARITY CHARACTER SPROCKET
HOLE HOLES HOLES

Figure 11.3 - Punched paper tape

11.3. TAPE READER

The tape is driven by a stepping motor and sprocket deviece. Reading is mechanical and is
carried out by a group of 8 sensors which penetrate the holes on the tape,
The supply spool is situated at the rear of the unit.

The reader has the following:

- c¢onsole with a start/stop continuous reading key with built-in light and a character by

character reading key
- manual forward skip wheel (with no reading)
- +too taut tape sensor
-~ end of tape sensor
The way in which the reader operates is described below:

When the reader is switched on, the start/stop light comes on and the tape is read contin-

uously. The reader is started when:

- start/stop key is pressed

~ DCl is received from the line
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The paper tape stops when:

- DC3'is recei;ed from the line

- DC3 is read on the tape

- the start/gtop key is preséed

- a Break is received from the line

- the paper tape ends

-- tape is too taut

The starting and étopping of the tape is almost immediate.

When the tape is too taut, the thpe is stopped, an acoustic alarm sounds for 1 second and
no new read commands can be received. To ammend this condition, the tape must be released
and the reader must be started again. The same procedure is carried out when the paper
tape comes to an end,

In order to read one character at a time, the character by character key should be pressed.
once for each character.

The direction of the tape cannot be reversed.

When opefating in half duplex, each character read is printed, and if the terminal is in
line status, is sent én line,

“In full duplex, the characters which are read are sent on line without being printed,

In Frangparent status, all the characters are read and the DC3 character, which normally
stops the tape, is ignored.

If during transmission a character with incorrect parity is read, it is sent on line with

the same parity error,
11.4. TAPE PUNCH

The tape is punched by a set of 8 electromagnets and an electromagnetic driven sprocket for
tape transpért.

The punch is driven by a motor which; as it is not a stepping motor, requires a certain
amount of time te reach its normal operating speed, It has a 32-character buffer which
prevents the loss of characters during the switching on phase.

The paper roll is situated at the rear of the unit. The chad box is at the front of the
unit and can contain chads from an entire paper .roll.

Twenty characters must be run out'beforéuthe'fape can be removed from the punch without
loss of information. The tape is removed by pﬁlling it over a V-shaped cutter {20 charac-
ters from the punch head) on the front of the unit. In this ﬁay, the operator can disting-
uish the beginning and the end of the tape strip, 7

The punch has the following:

- console with a punch connect/disgonnect.key which has a built-in light and a repeat key

which punches the last character ‘entered over and over again,
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~ backspace key. This isused to correct any errors and every time it is pressed, it

moves the tape back one space,
- ™ape almost out" sensor., This is activated when only'10 metres of tape remain,

The punch is not connected te.the terminal and therefore must be started before characters
received from the line, keyboard or reader can be punched on the paper tape.

The punch is made available when:

- the connect/disconnect key is pressed

- DC2 is received from the line

The punch is made unavailable when;

- the connect/disconnect key is pressed again
~ when DC4 is received (but not punched)

- the "tape almost out" condition occurs

‘When the punch ig disconnected due to the "tape almost out! condition, the alarm sounds
for 1 second and, if the terminal is in Line status, a Break is sent to the transmitting
gtation,

In Local status, all the characters entered on the keyboard can be punched. The following
command characters are not punched: ENQ (can release Answer -Back), EOT and DC! through
DC4. As these commands have no significance in Transparent status, they are punched as

if they were ordinary characters, _ )

If characters are received from the line at a speed of more than 30 characters/second

(300 baud), the "buffer full" condition may occur, If it does, the terminal sends a Break
to the other station indicating that no more data can be received,

The repeat key used with an empty buffer would result in the repetition of the NUL charac-
ter, The parity bit represents one of the followiﬁg depending of the straps inserted on

the terminal (§ 6.2):

- even parity

- odd parity

-1

- ¢

When a character with incorrect parity is received from the line, and the VRC check is

provided, the error is reproduced on the paper tape, In this way, the tape records the

data as it was received from the line,
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12, DUAL MAGNETIC CASSETTE UNIT (DDC 4883 OPTION)

12.1. GENERAL CHARACTERISTICS

The DDC 4883 magnetic cassette unit is a sequential access unit used to store data,

It is an optienal input/output unit, installed in field and transforms the TC 485 KSR teo
TC 485 ASR,

As the TC 480 has a single I/0 channel, the cassette unit is an alternative to the other
I/0 units which can be connected to the terminal,

The cassette unit is inserted in the housing provided for this purpose on the right of the

basic machine console,
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Figure 12,1, - Dual magnetic cassette unit

The main features of the unit are the following:

- 2 drivers

- capacity: about 80K bytes per cassette, making a total of about 160K bytes per unit
- fixed lengfh of blocks: 144 characters

~ number of blocks: approx, 560

- standard digital Philips cassette not compatible with ECMA standard

- reception from line: up to 300 baud, data is received and printed gimultaneocusly; at

1200 baud, data is received and not printed

- transmission on line without printing at up to 1200 baud

- speed in local: reading and printing - 60 char/s for an average of 48 char /s,
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~ spool driven tape as opposed to capstan driven tape

- variabie-packing density

- serial double frequenéy recording with non rgtupn to zero
- readiﬁg check: read after write using CRC

- copy from one cassette to the other, with or without printing
12,2, STRUCTURE

The unit consists of 4 functional blocks (figure 12,2):

control logic

- 288 character buffer

- cassette group to spool drive the tape

- console
BASIC
UNIT
LINE LINE
AND AND
KEYBOARD  PRINTER

r——--—- - -"-""4@~"—~"$®%" "~ "~ - -~ -/ T =TT T T 1
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[ CONTROL I
| consoLe  |mmmmly | oGic ‘ :
i

1 f
{ t
i 1
| |
!

i |
t R |
i 288 CHAR i
! BUFFER }
] .

1 DDC 4883 [
LOPTION e 1

Figure 12,2 - Block diagram of the cassette unit’

12.2,1, Control logic

The control logic uses a specific microprogram to handle the exchange of information be-

tween the various components of the cassette unit and the terminal, The logic is realized
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with MDS-LSI technology ahd iises a PP84 kit composed of a microuprocessor (CPU), a 6K byte
ROM, a 384 position RAM and an SDC to serialize data in write phase and deserialize data

]
in read phase,
12.2.2, The Buffer

-Ihe memory buffer consists of 288 bytes which are a part of the specific RAM memory. The
remaining part of the memory is reserved for the microprogram. The 288 bytes enable the
accunmulation of 2 complete information bloeks.

The buffer and the micfoprogranm logic, with some constraints, enable the overlapping of the

following operations:
- entry via keyboard with recording on cassette, or
- reception from line with recording on cassette, or

- reading from cassette with transmission on iine
12.2.3. Cassette Group
The cassette group congists of the spool driving mechanics and an electronic actuation

board., It drives the two cassettes independently. The tape is driven by one of the four

hubs (the driving hub is defined by the cassette selected and the direction of the tape),

CASSETTE A ‘ CASSETTE B

.

"\, 7Y T

)

© =0 ©C—=O

e S e 9

REV/REW WD REV/REW FWD

Figure 12.3 - Diagram of the driving spools

The recording frequency is constant (bit time = 300 psec) but as the tape speed varies as
the tape is transferred from the supply to the take up spool, (minimum speed 7.5 ips and
maximum speed 18.75 ips) the packing density varies accordingly.

The read/write operation is effected by a "Single-track, Read after Write head which is

always in contact with the tape, i.e. the single-track write head is immediately followed
by another head which reads the data and checks i{s validity.

Unlike the standard ECMA cassette, this unit has no 'cassette inserted’ or 'side A or B!

signals and no EOT/BOT hole indicator,
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The' beginning and end of tape are indicated by means. of a light/photoelectric cell which
detects the transparent part of the tape. A write inhibit device, gimilar to that on the
standard ECMA cassettes, is also provided

12.2.4. The Console

The cassette unit console has'§ selection keys and 6 indicator lights (fig. $12.4).

Figure 12.4, - Cassette unit console for the TC 485 version

The functions of the keys and indicator lights are described briefly below., A more de-

tatled description will be given in paragraph 12 . 4.
The functions of the keys are:

- SINGLE/CONT/SKIP FILL

This is a 3.position key and starts the read phase on the cassette:
in STNGLE it enables the reﬁding of one block
in CQNT {continue) it enables continuous reading

in SKIP FILL it has the same function as when it is in CGNT, but does not cause the
gseitding of filling characters tec be printed or om line

i

-~ READ/STOP

This is a 2 position key:

in READ it carries out reading in accordance with the position of the SINGLE/CONT/

SKIP FILL key
. in STOP it stops any operation on the cassette

- BLOCK/UNBLOCK

This is a 2 .position key and is used in the write phase to determine whether the block

must be written in blocked or unblocked mode (gee 12.3.2).
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-  WRITE

This is a two position key, but only one position is used.
in WRITE it prepares the unit for the write phase

- COPY/COPY AND PRINT

This is a 2 position key:

in COPY it copies, without printing, the contents of the selected cassette onto the

other cassette

in COPY AND PRINT it copies and prints if the terminal iz in local, and transmits on

line if the terminal is in line

- ADV REC/BACK REC

This is a 2 position key:
in ADV REC it advances one block on the cassette
in BACK REC it back spaces one block

- FAST FWD/REW

This is a 2 position key
in FAST FWD it advances the. cassette at high speed
in REW it rewinds the cassette at high speed

- SELECT cassette A or B

This is a 2 position key
in the upper position, cassette A is selected
in the lower position, cassette B is selected
All the operations listed below are carried out on the selected cassette,
The functions of the indicator lights are:
- READ: indicates that tﬁe unit is in read status

- WRITE: indicates that the unit is in write status

SEARCH: indicates that the unit is in search for message, fast forward or rewind states
- EOT: 4dndicates the Leader or Trailer (beginning and end of the tape)

The indicator lights also signal the following error conditions:

- cassette not inserted: EOT light comes on

- end of cassette during read or ADV REC: EOT light comes on

- Dblank tape (a gap of at least 1 s): EOT light comes on

- persistent read error: the READ light flashes

- persistent write error: the WRITE light flashes

-~ end of cassette during write phase: EOT light comes on and the WRITE light flashes
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i2.3. ORGANIZATION OF DATA
12,.3.1. Cassette

The unit can read or write Philips digital recording maghetic cassettes, Philips casset-
tes have neither the side A or B indication nor the BOT/EOT holes which are always pro-
vided for the standard ECMA cassettes. The unit can also accept standard ECMA cassettes.
However, as the writing procedure does not conform to ECMA standards, the cassettes cannot
be read on machines using ECMA standard procedure.

Cassettes with ldng'leéders (e.g. KTRONIC) should not be used.

The 0livetti code for Philips cassettes is: 82200 N and for ECMA cassettes: 82150 P

i2,3.2. Recording Format

The cassette is written serially, bit by bit, character by character, Each character is
composed of 8 bits,

Writing is in blocks of 144 characters, Both the number of characters per block and the
wreiting time are fixed. -Packingkis not constant, but varies as the tape is transferred

from the supply spool to the.take up spool. The tape speed also varies accordingly.

The cassette is recorded on one side only and can contain approx. 560 blocks.

The capacity of a cassette is about 80K bytes (144x560). As there are always 2 drivers,
the total capacity of the unit is 160K bytes.

Ihe tape layout is illustrated in figure 12.5 .

TRAILER USABLE AREA =560 BLOCKS OF 144 AREA LEADER

L[A

e

@ — & DIRECTION OF TAPE

J |

Figure 12.5. - Layout of the tape
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The organization of blocks is illustrated in figure 12,6,

DIRECTION OF TAPE

DATA
I Ie G I I [
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LENGTH =144
CRC
2 1 :
FNAL - g g T | AL
GAP } DATA BLOCK 144 CHAR Yl Sozenass | GAP
E E 10ONE
g
Figure 12.6 - Organization of the block
- Initial gap - +this is a pause lasting approx. 96 msec during which the previous tape

contents are erased,
This pause is required to start read/write operations with the motor

at normal running speed.

~ Preamble - consists of 39 zeroes and 1 one, Thig is the time taken for the read

logic to reach normal operating state,
- Length - - congists of 1 byte in which the block length, i.e. 144, is indicated,

- Data - there are 144 B8-bit bytes recorded, starting from the least significant
bit. Each byte may represent a character is I530 code or a character

in object code (transparency option).

- Cyclic Redundancy.check - consists of 2 bytes which represent the remainder of the
division of the block (length + data — taken as a single binary number)
by the polynomial x16 4 x15 + X2 + 1,
These bytes are calculated in the block write phase and are written at

the end of the block,

- Final gap ~ this is a pause of about 24 msec during which the previous tape con-

tents are erased, This gap is required to stop the motor completely,

The initial gap, required in order o move beyond the leader, is created by erasing from
the beginning of the oxidised area for 300 msec approx.

The preamble, length and CRC are inserted autoratically 'in the write phase,

Note that the GAP, like the data, does not occupy a fixed length on the tape,

The data block can be written in blocked or unblocked mode:

- 1n blocked mode each block on the cassette corresponds to a print line. The block ceon-
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tains up to 132 characters, the LF, VE or FF character; plus the filling characters

(NUL) making a total of 144. The £illing characters are inserted automatically.

DIRECTION (OF TAPE

LF

’ ‘or

CRC NULE VT - DATA
- or |-

FF

i QN

PREAMBLE

144 CHARACTERS

.Eigure 12.7. - Blocked mgdé

-~ in unblocked mode there is no relationship between the blocks on the cassette and the
print line., Recording begins.when the 144th character is received, irrespective of -
whether LF/VI or FF has been received.

A comparison'bétweén the two modes - gives the following'pesults:

- in blocked mode the fillihg characters take up recbrding time and cassette space éven
though they are not inserted by the operator. They vary. from 10 (1ine of 132 characters

4+ CR + LF) to a maximum of 143 for a block containing only LF, i.e.from 8% to 90%.

- unblocked mode gives optimum data ﬁacking because there are no filling characters and
consequently the speed at which data is transmitted on line 'is maximized.

Therefore:

~ blocked mode should not be used when high paéking rates or high transmission speeds

are required but it should be used when blocks are to be corrected frequently

- blocked mode must also be used to write-a cassette which must then be transmitted to
a.station with no buffer, After sending CR LF, the station must have time to carry out
the carriage return before resuming the transmission of significant characters, This
is why filling characters must be sent during the carriage return,

The blocks on the cassettes can be organized in files. As there is no tape mafk_tb defiﬁe

the end of a file, a DC3 or EOT must be written im the last block of the file,
12.4. OPERATION

The capabilities offered by the TC 480 cassette unit are:
-a) writing of data blocks on the cassette {WRITE) with:

- entry via keyboard with printing, in local status
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- réception from the line (1200 baud) with simultaneous printing (300 baud max,) in line

Writing is always in blocks of 144 characters in blocked or unblocked mode. A single
g
block or several blocks can be written. Writing can also take place in Transparent

mode .
b) Reading of data from the cassette with:
- printing in local status
- transmission on line in line status {(without printing)

A single block (SINGLE) or several blocks {(CONT or SKIP FILL} can be read, Reading
can also be effected in Transparent mode.

The tape driving mechanics make simultancous read/write operations impossible. There-
fore, operations on the cassette are always in Half Duplex., If the terminal is set

to operate in Full Duplex, there are two operating modes:

-+ reading from cassette and transmission of data on transmission channel; reception

and printing on the other channel

-~ entry via keybeard and transmission of data on transmission channel; reception, print-
ing and recording on the cassette on the other channel.

When the terminal is in line status, no data can be entered on the cassette via keyboard,

¢} Copying of the contents of the selected cassette onto the other cassette. Copying can

be carried out:
- with printing (COPY AND PRINT)

- without. printing (COPY)

Copying without printing can completely overlap other terminal functions which do not
" concern the cassette ﬁnit.

A blocked cassette can be converted to an unblocked cassette and vice-versa using the

copy Teature,
d) Tape movement functions
- advance one block without reading (ADV REC)
- back recor& one block without reading (BACK REC)
- ad%ance the tape at high speed {FAST FWD)
- rewind the tape at high speed (REWIND)
e} Search for a block on the cassette using a search key of 1 - 15 characters:
-~ in blocked mode, the key must coincide with the beginning of the block

- in unblocked mode the key must coincide either with the beginning of the bleck or
with the characters which follow one of the end of line characters: LF/VT/FF.
Once the block has been found, it can be transmitted on line or printed, depending

on the operating status.
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The cassette unit can receive the commands of the specific console keys described previous-

1y, either via keyboard {local)} or from the line (line) by means of the following se-

guences:
»

DpC1 (keys CONTROL and XON) - this starts the read phase and has the same function
as the READ key

BC2 (keys CONTROL AND TAPE) - prepares the unit for the write phase and has the
same function as the WRITE key

DC3 (keys CONTROL AND XOFF) - stops the read phase

BC4 (keys CONTROL and TAPE) - exit from the WRITE status

"EOT this has the same functions as DC4 in the write phasé and DC3 in the read
phase

ESC @ this has the same functions as the BACK REC key

ESC < this selects cassette A

ESC > this selects cassette B

ESC DLE this has the same functions as the REW key

ESC = this is the beginning of the key character sequence used to search far é

message on the cassette

The following characters, sent from the keyboard (local) or from the line (lineg), enable

Vothér operations on the cassette input buffer:
3UB cancels the last character entered on the keyboard or from the line
- CAN cancels the print line which is being loaded

Note that the tape movement functions ADV REC and FAST FWD cannot be initiated from the

line.
12.4.1. Switching on and diagnostic programs

As the passétte unit is inserted in the TC 485 ﬁdusing they are both switched on at the
same time,

’ The unit is provided with diagnostic programs which are used to test all the functions
of the logic part of the unit,

The sequence of events is the following:

- when the £erminal is switched on all the conscle indicator lights come on
- the diagnostic programs are éarried ocut for approx, ! second

~ all the console indicator lights go off

T£ one of the lights stays on, the operator is informed that the magnetic cassette unit is

not operating correctly., The unit also has a diagnostic status which is used for main-
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tenance purposes. This status is entered by pressing the WRITE and READ‘keys simultan-

eously as soon as the terminal is switched om,
i2.4.2. BSelecting the cassette

Before any operation is carried out on the cassette the left (A} or right hand {B) cassette

must have been selected:

- by pressing the button on side A tc select the left hand cassette and the button on side

B for the right hand cassette

— by receiving thé ESC< bicharacter sequence from the line or keyboard to select cassette

A and the ESC> sequence to select cassette B

To pass from cassette A to cassette B or vice-versa, the relevant cassette must be selected.
when cassette A or B has been selected light A or B comes on and stays on until another
selection is made. Therefore, from the first selection onwards one of the two lights is
always on and one of the two cassettes is always selected.

When the terminal is switched'on neither of the two cassettes has been selected and there-
fore both lights are off.

Tf an operation is started and no cassette has been selected, the operation is deferred
until the selection has been made., TIn the meantime, lights A and B start flashing., In

this case the cassette is selected only via the console.
12.4.3. Writing on the cassette

Characters are entered on the cassette via keyboard, if the terminal is in local, or via
line, if the terminal is in line, Each character entered is stored in the cassette buffer
until the block is completed.

A block is completed in two ways:
- when an LF/VT/FF character is received in blocked mode

- when the 144th character is received in unblocked mode, 1In this case, the characters
LF/VI/FF in the block indicate the énd of the print line and not the end of the block,

When the.block is completed it is written on the tape in the following way:
- the tape is started

- the initial gap is created

— the preamble and length {always 144) are written

- the data is written

- the CRC is written

- +the final gap is created

- the tape is stopped

The read head checks the validity of the data as it is being written (Read after Write).
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The unit is set in Write status either via console, via line or -via keyboard:
- Y¥ia console by pressing the WRITE key
-~ via line or keybdgfd with the DC2Z character (CONTROL and TAPE keys)

After one of the above events, the unit switches on the WRITE unit and waits for characters
from the keyboard or line,

When the block has been entered it is written on the tape and validated by the read after
write head. The time taken to write the block is approx. 0.5 seconds! If an error is
detected the unit makes another attempt.at writing.

If this second attempt is erroneous, the unit exits from the Write status, making the WRITE
light flash, and passes to Stand_By.status to wait for intervention from the aperator or
the other station., In the meantime, the cassette buffer continues to accumulate characters
received from the line, When the cassette and line buffers are full, (160 characters in
addition to the 144 of the erroneous block)}, the terminal sends a Break to the other sta-
tion to indicate that the Transmission has not been carried out correctly.

The way in which the unit operates in the write phase and the features offered in the vari-

ous operating states are described below:

a) exit from Write status {end of recording). In Write status, all the blocks sent via
keyboard or line to the unit buffer are written on the cassette,

The unit remains in Write until:
- +the operator presses STOP, or

- the unit receives DC4 {CONTROL and TAPE kevs) or EOT from the keyboard or line

The block which remains in the buffer when the unit exits from Write is still written,
If it is shorter than 144 characters it is completed with filling characters (NUL).

As DC3 is the stop character in the read phase it should be inserted in the last re-
corded block so that, in a subsequent phase, reading is stopped automatically.

Note that characters DC2, DC4 and EOT are pot written on the tape,

The unit also exits from Write status when the following 2 anomalies occur:

- persistent write error, i.e. error during second attempt at writing (WRITE light

flashes)

- end of cassette during write phase-(WRITE light flashes and EOT light comes on)
In these two cases the cassette unit keeps the block which has not been written in the
buffer. If the operator performs one of the following operations however, the block is

sent to be written:
- replace the cassette
- rewind the cassette

- select the other cassette

Any other function causes the deletion of the buffer contents,

b) checking for errors in the write phase

This check is carried out by comparing the CRC read with that calculated in the read
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c)

e)

after write phase. If they differ, an error has occurred and another attempt at writing

is made automatically. This involves:
- back recording one block
- deleting the erroneous block

- rewriting the block

In this way the area which caused the error is erased,

The time taken to write a block twice varies from 2.658 to 4.25s depending on the rate
at which tape is transferred from the supply to the take up spool, 7
While the block is being rewritten characters can be sent from the line or the keyboard,
These characters are stored in one half of the cassette buffer (144 characters) and in
the line buffer (16 characters). This can cause serious problems when data is received’
at 1200 bps , as 160 characters are received in approx, 1.5s. Therefore the line buf-
fer is always full before the second recording is completed. When this happens, a
Break is sent to the station and the terminal is disconnected. The other station must
then resume transmission bearing in mind that tﬁe cassette unit is in Write status (if
the second writing was successful} and that the 160 characters have not been lost (they
will be written during the next event which initiates recording). However, some char-
acters were lost during the Break., Note that, when operating at 1200 bps and if the
other station is a terminal in Unattended, the transmission is blocked at the first
attempt at writing,.

If the attempt was not successful, a 5 second time out is started during which the cas-
sette unit does not accept any command from console or line, The purpose of the time
out‘is to give the other station time, when operating at speeds of less than 1200 bps

te £ill the line buffer and to send a Break.

The same time out procedure is started if the cassette ends during the Write.phase

overlapping of reception from the line and writing om the cassette

The magnetic cassette unit buffer enables the overlapping of writing on the cassette
with the reception of characters from the keyboard or the line. Overlapping becomes
critical in blocked mode as blocks may be formed of one single character, e.g. with 10
consecutive LF characters followed by other normal characters, the unit writes 10
144-character blocks each of which are formed of 1 LF and 143 NUL characters. The
writing time is approx. 5s during which the buffer will be filled with other incoming
characters, A Break will then be sent. Therefore, the overlap feature should not be

used in blocked mode,

deletion ofrthe last character entered

The last character entered in the buffer can be deleted by sending the SUB character
from the line or via keyboard. Each SUB deletes. one character. Deletion is stopped if
an LF, VI or FF is encountered when back recording. In this case, when a SUB is re-

ceived again, it is not acknowledged,

deletion of the print line being entered

An entire print line can be deleted in the buffer by sending CAN from the line or key-
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bhoard. CAN deletes all the characters up to the preceding LF/VT/FF character. Several

CAN codes sent one after the other have the same effect as a single CAN.

f) correction of a block on the cassette
As the cassette unit does not have the Insert feature, the replacement or conversion

of a block on the cassette is doné only with the Copy feature, (see § 12.4.5.)

g) transparency in Write phase
If the terminal is in Transparent, writing on the cassette is always done in unblocked
mode and therefore the codes CAN, SUE, DC4 and EOT are not recognized. All the codes
in the IS0 set can be written, To exit from Write when in the Tnansparent status, the
operator must press STOP, When 3TOP is pressed, besides writing a block containing the
characters in the buffer at that moment (made up to 144 using NUL characters), a 1s
deletion gap is created. This gap replaces the DC3 characfér, i.e, it indicates the
end of the blocks during the read phase.
Note.that in Transparent status, the last block dees not contain only keyed characters

but usually ends with filling characters (NUL).

h} erase
The erase function is used only in Transparent gtatus and requires a special operating

sequence which erases a piece of tape for about 1 second. The sequence is the Tollowing:
- set the unit in Transparent status
- press WRITE

. - press STOP
12.4.4. Reading

The read head reads the contents of the selected cassette block by block, A whole block
ig first transferred to the buffer character by character and, if the read phase has been

completed correctly:
- it is sent to be printed, if the terminal is in local

- it is sent on lime, if the terminal is in line

The biock has been read when:

- the 144th character is reached, or

- the DC3 character is encountered

No incoming characters are accepted (not even command characters) when the cassette is be-
ing read and the keyboard is deactivated.

The only way the other station can communicate is bf sending.a Break, When this is received
the cassette unit terminates reading of the block and étbps on the interblock gap inter-
rupting data transmission {some characters are lost).

The read phase can be started in two ways:
~ by pressing the READ key, ©Or

- by sending DC1 from the line or keyboard (keys CONTROL and XON)
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In both cases the READ light comes on and the unit enters the Read status. If the SINGLE/ -

CONT/SKIP FILL key is in the SINGLE position, only one block is read, If it is in one of

'the other two positions, the cassette is read continuously,

buring the read phase, the block is checked for errors, If the block is erroneocus, another

attempt at reading is made. If the attempt is not successful, the unit exits from Read

making the READ light flash, and waits for intervention from the operatér or the other

station.

The way in which the unit operates in the read phase and the facilities offered by the

various operating states are deseribed below:

a)

b

reading with key in the SINGLE position
A block is read on the cassette.and transferred to the printer and/or on line, The
READ light then goes off, Note that any filling characters {NUL) in the block are

also sent to the printer and/or on line.

reading with key in the CONT or SKIP FILL posgition
In both cases, blocks are read on the cassette and transferred to the printer or sent
on line until the unit exits from the Read status. The exit occurs in the following

eircumstances:

- when STOP is pressed

- when a Break is received from the line

- when DC3 or EOT are recognized in a block

- when a gap lasting minimum 1s is encountered . In this case the EOT light comes on,

When the unit exits from Read, the READ light goes off and the terminal waits for inter-
vention from the operator or the line,

.In the first two circumsbanées given above, reading is stopped by an action made by the
operator or the other station; the reading of a block is stppped on the next interblock
gap whereaé the transmission of characters to the printer or on line is suspended im-
mediately and the remaining characters are stored in the buffer,

If exit from Read was caused by pressing STOP and the unit re-enters this status without
having performed any operation, the transmission of data to the printer or on line re-
sumes from the characfer following that sent before the interruption. If an operation
is carried out before re-entry, the buffer contents are deleted and on re-entry the next
block on the cassette is read and sent to the primnter or on line,

The information given for the STOP key also applies to the Break command, the only dif.
ference being that in the latter case some characters are lost.

In the third circumstance, reading of a cassette and transmission Qf its contentgrare
terminated after a DC3 or EOT character is detected and Eransmitted. The cassette trans-
port continues operation until an interblock gap is read where the tape is stopped,

‘The fourth circumstance is typical of the Transparent status in which special codes have
no significance and therefore the end of the file is determined by a long gap.

The difference between the Continue and Skip Filling status is that in Skip Filling, the

filling characters are not sent on line or to the printer.
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If a lot of filling characters are used in the read phase when operating in SkipFilling
the transmission speed is greatly reduced.

The maximum transmission speed, during the read phase, is obtained by using cassettes
written in unblocked mode, i.e. without filling charactérs.

As the way in which the cassette is written {in blocked or unblocked mode)} is not known
in Skip Filling status, all the NUL in the block are taken to be filling characters,
Therefore, NUL characters should not be used ﬁo represent normal‘characters as the rest
of the block will not be transmitted.

The sequences CONT/STOP/SKIP FILLING and SKIP FTLLING/STOP/CONT are not allowed.

Reading ends anomalously when:
- the cassette ends

- +the data ends

- there is a persistent read error

When the cassette ends, the READ light goes off and the EOT tight comes on,

When the data ends, the READ light goes off and the EOT light comes on,

when a persistent read error occurs, the READ light flashes and the unit waits for in-

tervention from the operator or from the line (e.g., BACK REC or ADV REC) .

¢) checks carried out in the read phase

The following checks are carried out during the read phase:

- blank tape: if no data is read for 1 second from the beginning of the read phase,
the unit exits from Read' and no error is flagged. Blank tape is detected when a

cassette written in another format or an empty piece of tape is read,

- positioning on data: if when the read is started the head is positioned on data in-
stead of on the interblock gap, an ADV REC is initiated automatically, The next

block is then read,

- CRC: during reading of a block, the CRC is recalculated and compared with that read.
If the two differ, another attempt is made to read. If the error still persists, the
unit exits from READ (end of reading due to persistent error) as described above.

The second attempt at reading involves back recording the erroneous block and then

re-reading it.

- absence of data: if during the read phase no data is read for more than 4 msec, read-
ing is considered to be erroneous and a second attempt at reading is made {see

above)

d) Transparency in read phase
Tf the terminal is in Transparent stabus, the reading of the cassette is not affected
by any code. Therefore, blocks are transmitted whole, The end of the cassette is

determined by a gap of at least 1 second.
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12.4.5. Copy Cassette Function

.0n the cassette unit, the contents of one cassette can b2 copied onto anothef, The format
of the destination cassette is defined by the BLOCK/UNBLOCK key, irrespective of the format
of the source cassette.

Therefore a blocked cassette can be converted to an unblocked cassette and vice-versa using
the copy function, In this way, both meodes are used to advantage, i.,e, edifing is facil-
‘itated in blocked mode as every block corresponds to a print line, while transmissioﬁ
speeds are improved by converting the cassette to unblocked mede.

The copy function is activated by selecting the cassette from which the data is to be cop-

ied and then pressing the COPY or COPY and PRINT key.
~ in the COPY position, only the copy function is carried out

~ in the COPY and PRINT position, if the terminal is in local, printing is also carried
out, If the terminal is in line, only the copy functien is carried out

During the copy phase, other functions which do not concern the cassette unit can be over-

lapped (e.g. entry of data with printing and transmission on line or reception with print-

ing). In this phase the two cassette selection lights flash aiternatively to indicate

that the cassettes are being copied.

Cassettes can be copied block by block (SINGLE key) or continuously (CONT or SKIP FILL}.

The copy phase ends in any of the folleowing circumstances:

- if a DC3 or EOT request/character is recognized in the block to be copied
~ if there is no more written data (for at least 1s)

~ 1if Break is received from the line

At the end of the copy phase, the source cassette is selected.

The copy phase also ends when:
- one of the two cassettes ends
- there is a persistent read/write error

The above information also applies in transparent status, the only difference being that
the unit does not stop when a DC3 or EOT character is recognized.

Note that when an unblocked cassette is converted to a blocked cassette there is an in-
crease in the number of blocks due to the addition of filling characters.

The copy phase canﬁot be terminated by pressing STOP or receiving Break, and then re-enter
the phase without losing some characters,

As the cassette unit does not have the Insert feature, the following procedure must be fol-

lowed to replace or correct a block on a cassette:

- copy {even continuously) the source cassette onto the destination cassette until the

relevant block is found

- copy and print in Single mode up to the beginning of the block concerned (COPY and PRINT)
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advance the source cassette one block without printing (ADV REC)
write, via keyboard, the new block on the other cassette

the copy phase is then resumed

12.4.6. Tape Movement Functions

These functions are those which move the tape without causing the transmission of charac-

ters to the printer or on line,

“a)

b)

c)

back recording one block

This is done in two ways:
- by pressing BACK REC on the console

- by sending the ESCﬁ bicharacter sequenceto the cassette unit from the keyboard or
line

Te ensure correct positioniné of the head on the interblock gap, the taﬁe is baek

recorded 2 blocks and advanced 1; however, this makes the operation somewhat lengthy.

when a Back Record is being executed, no data or commands from the keyboard or console

are accepted,

If BACK RBCliS pressed when the cassette is completely rewound, the function is not

carried out. -

If the tape is positioned on or at the end of the first block, it is back recorded to

the leader,

If the head is not correctly set on an interblock gap, it is positioned on the preceding

gap. '

Advance one block

This is done by pressing the ADV REC key. It cannot be initiated from the line.

If the cassette ends during the advance, the function is terminated and the EOT light

comes on,

If ADV REC is pressed when the tape is set after the last block, the function ends:
- when a gap from a previous recording is encountered, or
- when no data is encountered for lsecond, The EOT light comes on,

No data or commands received from the keyboard, line or console are.accepted during
this function. If the read/write head is not correctly positioned on a gap, the tape

is advanced to the next gap.

Fast Forward
This key advances the selected cassette at high speed. The Search light comes on when
this key is pressed, The function cannot be initiated from the line,

It is terminated when:

- the STOP key is pressed
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d)

- a Break is received
— the casseftte ends

In the first two cases, the tape is stopped on the next interblock gap so that the cas_
sette is ready for subsequent read operations,
If the cassette 1s_1n1t1a11y positioned on the trailer, the fast forward function ends’

after a 3 second time out, e

Rewind

The selected cassette is rewound in one of the following ways:
~ by pressing the REW key

- . by sending the ESC DLE bicharacter sequence to the cassette unit From the keyboard
or line

The tape stops when:

- the STOP key is pressed

- é ﬁreak is received

~ the cassette is completely rewound

In the first two cases, the tape stops on the next gap so that the cassette is corw
rectly positioned for subsequent read operationsg,
If the cassette is already rewound, the REW key is pressed again and the function ends

after a 3 second time out,

12.4.7. Search Function

A

may then be printed or transmitted depending on the operatlng state.

The search key must coincide ‘with the beginning of a print line, Therefore:

To start the search, the bicharacter sequence ESC = must be sent to the cassetie unit from

the keyboard or line followed by a search key and by an LF/VT or FF,

.cassette can be searched for a message using a I to 15 character search key, The message

in blocked mode: it must coincide with the beginning of the block

in- unblocked mode: it must coincide with the beginning of the block or with the charac-—
ters following LF/VT or FF. The key can be set in any position within the block and

interblock g£aps can occur within the key,

LFor
ESC = 1-15 CHARACTERS KEY : VTor
FF |

Figure 12,8 - A search key
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Once the cassetbte unit receives the LF/VT or FF character it starts the search and the
SEARCH light éomes oh. .

If the search is successful, the cassette is positioned ready to read the block following
that which contained the key. The block which now contains the key is in the céssette
unit buffer. Therefore, if the search for the message is immédiately folléwed by a read
phase, readiﬁg begins from thg first character in the key.

The read command can be initiated while the search is being carried out. In this case, the
read operation is deférred until the'éearch has been carried out. The function is ter-

minated when:

- the block is found, or

- the STOP key is pressed, or

. a Break is received from the line

Other éircumstances in which the search phase ends are:
- when the cassebte ends

_  when there is no more written data (1 second gap)

_ when DC3 or EOT are encountered

Tn these cases, the search is negative, i.e, there is no print line starting with the key
after the initial position on the cassette. The SEARCH light therefore starts flashing.
The SEARCH light also flashes if a key longer than 15 characters is entered, (Note that
the spaces in the blpck being searched for can be omitted from the search key),

The search key can be completely erased (using CAN) or only the last character may be
erased (using SUBj while it is being entered.

The unit can exit from Search while the key is being entered by pressing the STOP key,
The unit then returns to Stand-By status.

In order to set the tape on another file in -a multifile cassette, the search for message
is programmed not to stop when DC3 or EOT is encountered and the following procedure

must be followed:

- set the unit in Transp

- press READ and then STOP {to carry out a trial read)
- get the unit in No Transp

- proceed as normal
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1
3. MINIDISK {MDU 4885 OPTION} AND BK RAM (MDM 4887 OPTION)

13.1. GENERAL FEATURES

ZZZEZDU 1585 minidisk unit is used to store data and for the sophisticated editing of m
. congists of K j -
e an 8K RAM and a mechanical driver which enables the reading and writ-
The BK RAM is also available without the‘mechanical driver and in this i
the MDM 4887 option. e T e s e
ihe:: two input/output options can transform the TC 485 KSR into the TC 485 ASR in fiel

s e TC 480 has only one 1/0 inidi o
I/0 uni#s which can be conneitezh::n:;; z::m:z:idlsk o e s fnstead of cther
The minidisk and the 8K RAM are housed in the sa;e casing on the ri

right of the basic machine

console and both have their own console
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Figure 13.1. - The diskette .
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Vice-versa, the contents of the diskette {8K) are transferred to the memory covefing the
data which was there previously, by pressing the DISK TO MEM key.

The minidisk is used in place of the traditional tape punch/reader giving line spee&s of
up to 1.00 bps as opposed to 300 bps. Obviously the capacity of the minidisk is more

limised than that of the tape punch (8K as opposed to more than 100K) .

13.2, OPERATING MODES

The minidisk unit has 4 modes, STAND BY, READ, WRITE, and MODIFY, three of which are operat-
ing modes (READ, WRITE, MODIFY). Each of the modes has an indicator light on the congole,

- STAND BY
when the terminal is switched on, a diagnostic sequence is sent and all the lights on
the console come on. They go off after approximately 0.5 seconds if no anomaly condi-

tions are detected. Moreover, the buffer is cleared and the pointers are initialized.

- READ (transmit message)
This operating mode, which is conditioned by a message in the memory, is the same as
the tape read mode. The charécters transmitted are taken sequentially from the memory
according to the read pointer and transmission then continues up to the end pointer

(these pointers can also be handled by the operator by entering 1 or 2 search masks).

- WRITE (receive message)
This operating mode is the same as the tape punch mode, the only difference being that
data received is not transferred immediately to the external medium, but is stored in
the buffer, The transfer: to the diskette occurs when the operator sends an explicity
command or when the maximum memory capacity is exceeded (8192 characters).
Any other characters received during the physical transfer of data {(transfer rate is
50 usec/bit- total transfer time of 8K and automatic read check is approximately 8.8 sec-
onds), are enguened in a 352 character buffer from which they are taken, on completion

of the transfer, and stored in the memory.

- MODBIFY (modify message)

When operating in modify mede, it is possible to correct a message on the punched tape
following the same procedure as that used when the tape punch /reader is connected., The
message must have been loaded into the memory before the unit passes to modify status,
At this point, the minidisk unit is ready to receive commands which, depending on the
position of the Character/Word/Line selectors, enable skipping or cancelling {(Cancel
selector enabled) of a character, word or line respectively., I the modification i1s
longer or shorter than the length of the line concerned, the operator will adjust to

to the new valne. The new text of the message is aligned automatically.
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14. MISCELILANEOQUS

14.1, DIAGNOSTIC PROGRAMS

The TC 480 is provided with a series of diagnostic programs which are activated for 0.5s
then the terminal is switched on. The devices which indicate any malfunctioning are the
acoustic alarm and the Connect light, If there is no fault, the pfint group performs a
stow carriage return, _ '

At the end of the diagnostic programs if the terminal is operating correctly, the CONN
light should be off, the alarm must not have sounded and the print group, after the car—
riage returﬁ and the advance for text visibility, should be in positionh 6,

If any of the above conditions is not satisfied, there is a fault on the terminal,

The terminal also has a special hardware diagnostic program which is used for maintenance
purpeses. In fact it rapidly locates faults on the terminal. This program has a strap
which enables printing at 1200 baud and another strap which enables the printing of the
graphic set,

Refer to § 12.4.1 for a description of the diagnostic program for the cassette unit, and

to § 13.2 for the diagnostic program of the minidisk,
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A. "LIST OF THE STRAP SELECTABLE FUNCTIONS

. : ) Reference
- On the basic machine for connections to telephone or telegraph lines
. VRC parity check . ) .6.2
odd or even parity 6.2
insertion of the Bth bit to establish corréct parity {odd or even) 6.i
one or two stop bits [
selection of 4 or the 7 transmission gpeeds available’ 6.2
. 2 or 4 wire connection . 7.1,1
. alert mode when terminal is in loecal 7.5
disconnection of the line when EOT is received or transmitted 7.5
.- receive/transmit in full or half duplex 7.1.1
. length of break during transmission . 7.4
. automatic connection to the line when the unit exits from local 6.2
= On the telephone line board
selection of.the transmission channel on the bichannel moden 7.5.4
. selection of high or low frequency 7.1.4
inhibit carrier check on second channel 7.3
selection of 108/1 or 108/2 D.
calling indicator 6.1
L122 Reguest character from paper tape reader or cassette 6.1
- On the basic machine for print operations
. national character set 5.2.2
. text visibility time delay 5.4.3
printing of > > > and < < < . 5.4.3
automatic New Line (LF + CR) 3.3 and 5.4.3
. printing at 1200 baud for maintenance purposes 5.4.3
. Receive Only vergion 10
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" B. CODE TABLES
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Figure B,l1 - ISO-CCITT N° 5 Code Table, USASCIT Version
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Figure B.2 - IS0 CCITT N© 5 Code Table, Naktional Versions
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Figure B.3 - Code Table for the Latin-Katakana Version
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KEYBOARDS

C.

OEE®

Ol0/010}

Slole
09@
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o i}
vl wl
m e
F.
F
__m—_ = __——————

(=)

Figure C.1 - Italy national keyboard (TAS 504)
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e
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(&)
e
@iy =
O
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e
<
ST

1nL-

HEREB

LF FF ESC

SHIFT

(=)(

LOCK

SHIFT

CONTROL

Figure C.2 - France national keyboard {TAS 435)

EOO®
©E@O®
OO
.@D

B.L
E

FF ES

F

Figure C.3 - ASCII keyboard version {TAS 732)

.1
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OEE®
OEO®
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@@@

Dol
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D
=(

KB
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Figure (.4 -~ Spain national keyboard (TAS 187)
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n

l
)
=5
Sis
(=
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l
Mg
£

n
=
B
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Ol0I00,
OO
@@@

-.L
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a

FF ES

F

SHIFY

ﬂﬂ@j

II@
@@@
.l.
m@l
ﬂlﬂ
.ﬂ.
lﬂﬂ
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AY
(@
:

S

Figure .5 - Portugél national keyboard (TAS 166)

EEE®
EOO®
olole
l@@

2]
x

REL

(%)
ET8

EM

REPEAT (

Figure C,6 - Switzerland national keyboard (TAS 687)
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COO®
Ol0/0l0
OO
.B@

g _--

(] wd

R B_t
K“H

(TAS 684)

Figure €.7 - Sweden/Finland national keyboard

.m
aa.t

OEE®
OOOE
OO
H/0/e
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0o
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@
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l
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n e

FF

SHIFT

Figure C.8 - German national keyboard (TAS 177)

HEREIS

OEE®
OlOIOlO,
OO
I@@

o=
Lt

Figure C.9 ~ U.K national keyboard (TAS 729)

c.
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O0I00
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ﬂ
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SHIFT

B5a2
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Figure C.10 - Denmark/Norway national keyboard (TAS 411)
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D. QCCITT V24/ETA RS 232C INTERFACE - SUBSET HANDLED BY TC 480

Direction Sig, ﬁ” CCITT interface meaning ETA interface meaning
101 earth wire
102 ground
_—— 103 tranamitted data
— 104 received data
—_————— 105 request to send )
e 106 ready for sending clear to send
— io7 data set ready -
T — 108/1 connect data set to line %
E — 108/2 data terminal ready
R M
M4~ 0 .109 received line signal detector carrier detector
I ~—— % 113 transmitter signal element
N E timing
A V—a M 120 transmit backward channel
L . line signal (connect the car-

rier on the second channel)
«— 122 backward channel received
line detector (carrier recived
on second channel)
— 125 calling indicator
—_— 126 select transmit frequency

(only for bhichannel modems)

* the selection of 108/1 or 108/2 is done using straps
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E. EXAMPLE_OF THE CONNECTTON BETWEEN 2 TC 485 TERMINALS USING DTL /T, INTERFACE

TC_ 485 A * C 485 B
L 103 b L 104
L 104 ‘F_‘ L 103
L 105 — BECQUEST  TO _SEND A L 109
L 108 4_ READY FOR SENDING
L 108 CONNECT TO EINE
L 107 ‘ DATA SET READY
L 109 §-—CARRIER DETECTOR _ L 105
b L 106
L 108
4, L 107
GND 4 , B GND
PONE/5:
contact 1| voltage always absent .
contact 2 voitage present automatic connection
‘contact 3 volfage present parity required
contact ¢ voltage present even parity
contact 3 voltage absent . 1 stop bit
contact 6 voltage present half duplex
PONE/7:
contact 1 voltage present set L122 ON
contact 4 voltage present set L125 OFF
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