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1.1 Generals view-points
1.1.1 PTS 3100 in standard design_

The printer PTS 3100 is a compact serial matrix printer
designed for use in many applications.See figure 1.1:1.

It is able to handle continuous peg-fed paper with up to
four copies as well as friction- fed paper. The printer
can be provided with a platen of three different length
for printing of 69, 80 or 110 characters.

The PTS 3100 can be used as an operators station, an
input/output terminal, or basic printer. Depending on the
application chosen the printer may be supplied with a
keyboard for input/output use, and various interfacing
options. ” :

Figure 1.1:1 The printer PTS 3100
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Figure 1.1:2 The matrix printing principle

PTS 3100 prints at rates up to 50 characters per second.
The print head consists of eight individually controlled sole-
noids, each of which controls its own needle, the whole
mounted on a carriage. The printing is accomplished by
selective activation of the solenoids, pushing the needles
onwards and pressing an inked ribbon against the paper. In
that way the characters are formed by dotted patterns. See
figures 1.1:2 and 1.1:3
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Figure 1.1:3 Printing example
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In the standard design the printer is unbuffered and lacks
a keyboard. It may, however, as an option be furnished
with a plug-in type keyboard.

PTS 3100 is a completely closed unit in which are housed
the mechanical and the electro-mechanical components, con-
trol logic, the character generator and the power supply.

See the block diagram in figure 1.1:4,

The interface and the electronic control circuits are built-
up of integrated circuits designed as modules for the ut-
most exchange flexibility at service and flexibility in inter-
changing different types of systems.
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. 2.

o2

2.

‘paper widths between 148 mm and 297 mm,

_the printer, adapts the line to the printer, and the PTS 3100

Optional Features

Elatens

PTS 3100 can be supplied with platens for 69, 80 or 110
characters per line on peg-fed paper.

The printer can also be provided for friction-fed paper and,
as far as friction feed is concerned, be adjustable for

Character Generator

The printer is provided with an exchangeable ''character
penetrator' which stores 64 different characters. As stan-
dard the character set is in the ASCII-code, see figure
1.2:1, exchangeable to other codes as the ISO or Swedish
character set to meet the various customer requirements,

Interfaces

To adapt the printer to the line, different types of '“inter-
face boards'" are available for the handling of various,
mainly point-to-point communication procedures, different
line speeds and buffer needs.

The interface holds the electronics for an '"Alphanumeric
keyboard".

For the handling of more complicated line procedures, as
multidrop, the internal interface is not always sufficient,
In such cases a separate '"Interface Unit", located close to

is provided with a dummy-card instead of an internal inter-
face card. :

Additional Functions

The following functions are built-in on the standard board
and can easily be added:

e Vertical Form Control (VFC), that enables the printing
be started at the same place on e.g. tickets and forms

e End of Line, that alarms acoustically when the print head
reaches the fifth position before the last position on each
line or whenever a specific BEL-character is received
from the central computer or the keyboard.
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Figure 1.2:1 PTS 3100 ASCII/ISO character
printing set (8 x 9 dot matrix)
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1.3 Principle of Function

1.3.1 Input

For character printing on the PTS 3100 the data inputs
must in standard design be supplied with '""Data'" according
to the ASCII 7-bit code. To perform printing an '""Execute'"
signal is needed for each character.

The printer responds to each character with the signal
""Ready'', as a receipt that the character has been printed.
The Ready signal causes the Execute signal to cease, and
the printer will be ready to immediately accept the next
character. ’

1.3.2 Data Decoding -

The data on’the input lines are decoded so as to perform
the correct command e.g. print character, line feed,
. carriage return, etc.

If the decoded command is'"Print character)] a pattern in
accordance with the ASCII code is selected from the char-
acter generator, and a character is printed column by
column while the print head is moving 7 steps.

When the printing of a character is completed the Ready
signal is emitted.

1.3.3 Commands

The decoded commands control the platen to feed paper,
the print head carriage to move in either direction, and
the print head solenoids to print characters.

During operation the carriage moves along the print line
from left to right until a carriage return command is de-
coded.

If ‘the command is Line feed, the platen moves the form
one or several steps vertically.

The form can be jumped to pre-set points by the command
Form feed, if an optional Form Feed Assembly is included.

PHILIPS

1.3.4 Last Printed Character made Visible

To enable reading of the last printed character the print
head is advanced one character position, on the condition
that new data are not applied to the printer within appr.
one second’s time.
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1.4.2

Printer Characteristics

Printer Data

Number of columns 69 char/line, peg distance 203,2mm
80 chat/line, peg distance 231, 8mm
110 char/line, peg distance 314, 3mm
For ABIS only, peg distance 136, 0mm

Character space 1/10 of an inch (2.54 mm). Tole-
rance max 0.4 %

Character set 64 characters, space included, see
2.1.3

Character font Matrix font, vertically max eight po-

sitions with 0.4 mm spacing, hori-
zontally max 14 positions with 0.18
mm spacing. '

Horizontal positions next to one an-
other may not be activated.
Normally the font is formed by 7 x 9
dots and controlled by the character
generator.

Character size About 2.8 x 1.9 mm (7 x 9 matrix).
See figure 1.4:1,

Print speed 50 char/s + starting-up time

Carriage return rate 100 char/s + max 0.2 s per line

Average print rate Appr. 30 char/s for 80 columns;
- carriage return and line feed in-
cluded.
Line spacing 1/3, 1/4 and 1/6 of an inch, manu-

ally switchable.

Ink Ribbon

The Ink Ribbon, which is easily exchange or turned by the
operator, should have a useful life of 600000 characters
including one turnover.

Type  Single colour, 8 mm ,nylon
Length 6 m wound on twin No. 20 spools

Trade marks I Kores
II Rosendahls
III Zenith
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Figure 1.4:1

Character size
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1.5 Paper Characteristics

1.5. Paper Handling ,

Paper feed ' 45 mm/s, corresponding to 10 lines/s
at the line space 1/6 of an inch

Form control Mechanical assembly optién, see
2.2.8 and 2.4.3

The printer can handle continuously supplied peg-fed as well
as friction-fed paper.

The vertical distance between two pegs is 1/2 of an inch
(12.7 mm).

The diameter of the punched holes should be appr. 5/32 of
an inch (3.97 mm). :

The first and the last characters on each line can be print-
ed at a distance of 14 mm from the centre of resp. peg.

The width of the friction-fed paper can be between 148 mm
and the peg distance, minus.15 mm.

The printer accepts single sheet paper ranging in weight
from 45 gr/sq.m. up to 110 gr/sq.m. The recommended
weight is 65 gr/sq.m.

Peg-fed paper sets with a maximum of original sheet + 3
copies (about 4 x 60 gr) with three carbon papers of 25 gr/

/sq.m., or the equal from a printing point of view, can be
handled.
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Peg distance 231.8 mm (9.09")
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Figure 1.5:1 Paper specification
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2

Environmental Conditions

The i)i'inter PTS 3100 withstands the following environment-
al conditions without being damage or the performance dete-|
riorated:

Climatic conditions

Temperature:

Transport and storage:-4OOC to +70°C

Operating: +10°C to +40°C
Rate of change: 1OC/minute
Humidity:

Relative humidity with-

out condensation

Operating: 20-80 %
Non-operating: 20-90 %

Mechanical conditions

Vibration

Operating: 5-150 Hz, 10 m/sz acceleration

Shock

100 falls at the acceleration 150 rn/s2
in the direction of the normal loca-
tion (or transportation, if not the
same).

Non-operating:
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1.7 Reliability

1.7.4 Useful life
The printer; printhead excluded, has a useful life of
200 M characters printed or seven years, which ever
first occurs. -
The easy exchangeable printhead has a useful life time
of 30 M characters.
During that time MTBEF shall not be decreased.

1.7.2 Mean time between failures (MTBF)
The MTBF is the ratio of the number of operating
hours and the number of equipment failures.
The MTBF is more than 1.000 hours, at a printing cycle
of max 25%. :

1.7.3  Mean time to repair (MTTR)
The MTTR is the average time an adequately trained
and cempetent service man will need to diagnoze and
correct an equipment malfunction.
The MTTR is an half hour.

1.7.4  Preventive maintenance time (PMT)

The PMT is the time required by a suitably trained ser-

vice man to perform the preventive maintenance procedure.

The PMT will not exceed two hours per 1.000 operating
hours.




PHILIPS

: MATRIX PRINTER PTS
% data systems 3100 1 Page  vi-1.8/1 :
Training and Maintenance Manual | lssued 74 02 01
1.8 Typenumber-serie for PTS 3100
1.8.1 Printer unit
PTS 3111-001 Basic printer unit 50 Hz
220 V (reconnectible 100-240 V)
PTS 3112-001 . Basic printer unit 60 Hz
115V
1.8.2  Platen
PTS3121-001 Platen 69 character
Peg feed and friction feed
-002 Platen 80 character
Peg feed and friction feed
003 Platen 110character
Peg feed and friction feed
-011 Platen 69 character for SJ
Peg feed
-012 Platen for ABIS
Peg feed
1.8,3 Interface
PTS 3131-001 ECMA-C like, (Dummycard)
Basic line interface
PTS 3132-001 CCITT V 24,
line interface
PTS3133-001 KSR 33 teletype
_ line interface
PTS 3134-011 SJ, (SNAP)
' line interface
1.8.4 Character generator

. PTS 3141-001

-011
-012

ASCII(= standard ISO-7 and
ECMA-6) 64 characters
Generator for SJ
Generator forABIS
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PTS 3142-001

-002 -

-011

-012

-013

-014

-015

-016

-017

-018 .

-019

1.8.5  Keyboard
PTS 3150-001
-002

003

-004

-011
-012

Basic ISO-7,57 characters
with encoder,

PROM for PTS 3142-001,

7 characters , unprogrammed
PROM for PTS 3142-001

7 characters, Swedish
P1000-version,

PROM for PTS 3142-001

7 characters, Danish
P1000-version

PROM for PTS 3142-001

7 characters, Swedish
standard ‘

PROM for PTS 3142-001

7 characters, German

P460

PROM for PTS 3142-.001

7 characters, French

P460

PROM for PTS 3142-001

7 characters, Swedish/Finnish
P460 '
PROM for PTS 3142-001

7 characters, Danish/Norwegian
P460 _

PROM for PTS 3142-001

7 characters, Italian

P460

PROM for PTS 3142-001

7 characters, Spanish

P460

Keyboard Basic unit
Dummy plug, for
generating standard-
codes, and only CAPITALS
PROM unprogrammed.,
facilitates small changes
of codes

Textpanel for LED,
unprinted

PROM, Swedish layout
Textpanel fér LED
P1000-version
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1.8.6

1.8.7

PTS 3151-001
~002

-011
012

-013

- PTS 3161-011

-012

%

Keytop-layout
ECMA-23 C/V1,
Standard for feletype
Keytop-layout,
ECMA-23 C/V1.
Swedich for teletype
Keytop-layout, -
ECMA-23 C/1,
Standard for P1000
Keytop-layout, -
ECMA-23 C/V1
Swedich for P1000
Keytop-layout,
ECMA-23 C/V],
Danish for P1000

Multidrop

P1000 Control unit
buffer 2x127 characters
Buffer extension for
PTS 3161-011,

2x128 characters

Auxiliary device

e Form feéd
PTS 3191-001
-002

-008-030

Basic mechanical assembler
Complete set of form lengths
(from 1.5 to 12.5 inches )

Exchange part for PTS 3191-001

to get different form length,
One part for each 0.5 inch
from 1.5 to 12.5 inches
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e Supervisors

PTS 3192-001 Bell

-011 Cover open indication,
SJ. :
-012 Buzzer,SJT.

e Printer support
PTS 3193-001 Pedestal stand, with fanfold

paper container and receiver

e Paper handling

PTS 3194-002 Paper-roll holder

PHILIPS

e Labels
PTS 3195-001 Label"PTS 3100" (SJ, PTS and CS)
~002 Label"PER 3100" (OEM)
-003 Label"P 1094" (P1000-system)
-004 Label"PTS 6000" (Apoteksbolaget)
_005 Label"P 842" (P800-system)
-006 Label''X 1452" (Data Entry)
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Physical Description

General

The mechanical and the electrical parts are mounted on a
mother board on the frame.

The printed board assemblies and the mother board hold -
the electronic components.

The printer PTS 3100 cons1sts of the following functional
parts:

e Print mechanism

e Paper feed assembly
e Ribbon feed assembly
e Electronics |

e Power supply

- Print mechanism
The print mechanism houses the following components:

e Print head
e Carriage drive unit
e Platen

See figure 2.1:3

The print head is a very compact unit with eight vertically
oriented print needles, each driven by an electro-magnet.

The matrix print head is placed on a carriage that slides

along guides which are driven by a stepper motor through

a gear belt.

One character can be formed upon stepping, since each of
the print needles will be activated up to seven times. The
characters have each.a maximum of 14 positions, however,
needle positions next to each other in the hor}zontal direct-

ion are not activated.

- Paper feed assembly

The paper feed assembly consists of a stepper motor that
drives the platen through a gear box.

- Ribbon feed assembly

Each reel is separately driven by a motor with gear box.
The change of direction feature is controlled by a micro-
switch that detects the end of ribbon.

- Electronics

The electronics is placed on vertically mounted printed
board assemblies and on a horizontally mounted mother
board, located at the bottom of the printer.
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Space is reserved for two optional interface boards.

- Power supply
The power supply consists of:

Mains filter

Fuses (the mains fuse exchangeable by the opeérator)
Mains transformer :
Regulating- circuits.

Printer dimensions

Height: 166 mm
Width: 500 mm, platen knob excluded

" Depth: 305 mm

Weight: About 20 kgs

"The cover is made of steel.

The top part is supplied with a transparent window which
renders reading of the printed text possible. /

For paper loading, ribbon exchahge and top of form setting,
the top of the printer can be opened. ‘

Mechanical construction

- Dismantling

The printer is supplied as a table model, however, it can
also be provided with a pedestal.

The unit is enclosed by a cover with two movable members,
one front cover and one rear cover. These can easily be
raised by hand, thereby exposing all the parts the operator
must have access to for his carrying out the routine actions
such as paper and ribbon exchange. See figure 2.1:1.

The instructions for the routine measures are given in the
"Interface and Operation' manual.

The cover assembly is attached with two screws on the
lower part of the rear cover. When these screws, and an-
other two screws on the upper part of the rear cover,
which must be removed first, have been unscrewed, the
printer assembly can be drawn out of the case from the
rear.

Figure 2.1:3 shows the printer assembly after dismantling.
The electronic boards are housed in a screened can with
top cover which is removed when pulled upwards.

- Electronic components

The majority of the electronic components is mounted on
the electronics board that is placed upright on the left side
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e e

Figure 2.1:1 PTS 3100 with covers turned-up

member. Physically the board consists of two boards, one
large and one small board, screwed together with distance
tubes to one plug-in type unit. This unit is plugged into a
connector on the mother board. The mother board is placed
flat at the bottom of the printer assembly. When plugged-in
.the component side. of the unit must be turned to the right.
The mother board, covering the entire bottom area, ac-
commodates only passive components and serves, in other
respects, purely as a link between the electronics board
and other units of the printer assembly,

Beside this printer logic board are the connectors for the
interface boards and the special function boards. See figure
2.1:2
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PHILIPS

Figure 2.1:2 Board location
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Those electronic components which control the ribbon are
mounted on a third printed board, the ribbon control board.
This board too is a plug-in type board, plugged into a con-
nector on the front of the mother board and connected in a
flat position.

Figure 2.1:3 shows the positions of the following electro-
mechanical components:

e Print head, that contains eight individually controlled
magnets, each of which controls its own needle. See also
figure 2.1:4 '

e Carriage motor, a stepper motor that drives the carriage
on which the print head is attached, through a gear de-
vice. In standard design the drive system is designed in
such a way that the character spacing becomes 1/10",

e Optical carriage detector, a 2~channel opto switch used,
for detecting the home position of the carriage.

e Ribbon feed assembly, containing all the items required
for feeding the ribbon in accordance with the control sig-
nals received from the ribbon control board.

e Platen motor, a stepper motor which through a gearing
device drives the platen.

e Line space selection switch, used for manual selection of
the desired line spacing. In standard design the line spac-
ing can/be set to 1/2", 1/3" or 1/6'".

e Manual line feed key, used for manual control of the con-
tinuous paper feed.

- Fuses

The mains fuses are placed on fhe rear of the printer, They
are exchangeable without dismantling the printer.

In the PTS 3100 assembly there are 8 fuses of 2A, designated
F1-F8., These fuses are in series with the eight magnet
windings of the print head and they are placed on the mother
board, to the right of the ribbon control board.

The power supply contains another three fuses. See 2.3.1

> CAUTION

WHEN MOWING THE PRINT HEAD BY HAND, ( WHEN
POWER IS OFF ) PUSH ON THE CARRIAGE AND NOT
ON THE TOP OF THE PRINT HEAD, WHICH CAN BE

DAMAGED.,
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Printer logic board  Print head Platen Platen motor

Dummycard

ine spga
selector

Line feed

Ink ribbon board

Optical carriage detector

Ink ribbon assembly

Carriage motor

Form feed assembly

Figure 2.1:3 PTS 3100 Main components
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Figure 2.1:4 The print head

2.1.3  Application adaption_
As was mentioned in 1.1.2 the platen can easily be replaced.
Before replacing takes place the rear cover must be removed
in accordance with the instructions in part 2.1.1 The existing
platen is then released by lifting the catch on the inside of
each side member. See figure 2.1:5.

Figure 2.1:5 The platen exchange mechanism
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When the new platen has been mounted it is locked in posi-
tion by pushing the catches downwards. The stop ring, see
figure 2.4:5 must then be sufficiently moved to the left in
order to prevent the print head from reaching the right-han
locking mechanism of the platen paper holder.

In the case -of special application requirements the printer
PTS 3100 can also be equipped for friction-fed paper.

The character and line spacings stated previously are app-
licable for the standard version of the printer. Other spac-
ings can be arranged for if there are other application de-
mands. The character spacing can be changed, by relative-
ly simple means, from 10 into 11 2/3 char/inch. Similarly,
the line spacing can be changed to suit any special demand.

The printer has a character repertory of 64 characters
withing the code interval 20-5F. The characters of the
standard version are those shown in figure 2.1:6. If other
characters are required for a specific application, integrat-
ed circuits on the electronics board are easily changed.
This arrangement is made possible because the 64 charac-
ters are stored in integrated read only memories.

Usually the character generator is not changed, however,
another two circuits, one for seven new characters and one
for address decoding, are added into prepared locations.

The commands are basic functions and are not included
in the character generator.

07 = Bell BEL

08 = Back space BS

0A = Line feed LF

0C = Form feed FF¥

0D = Carriage return CR
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Figure 2.1:6 ASCII standard character set
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Function

Genefal

- Switches and lamp

The printer is provided with one indicating lamp and one
switch, Power ON/OFF, and in addition one switch for
turning off the operational signal to the line. There is also
a switch for Paper run, and a switch for line spacing con-
trol is located beneath the front cover.

- Input/Output connector

For input and output signals a 25-pin Cannon DB-25-P con-
nector is used. The I/O-signals are distributed to the inter-
face board connectors.,When no interface is mounted, the
over-ride interfacé board, called Dummycard, forwards the
I/O- signals direct to the internmal logic.

For connection of the keyboard a 15-pin Cannon DA-15-P
keyboard connector is permanently mounted on the front of
the printer, and it is connected to the interface connectors.
When a keyboard is not connected a cover protects the con-
nector.

- Inplit lines
The input lines are:

e Seven Data lines. The character code or the command
code is applied to these parallel input lines. All codes
should be in accordance with the character set mentioned
in 2.1. 3. , o ‘
Data must be stable before the Execute signal arrives,
and remain in set state until the operation is carried
out and a Ready signal is given,

e One Command line (Execute signal). This line is used to
initiate all printer operations. The Execute signal must
remain in set state until the Ready signal is delivered

. but then disappear within 100 us,

The terminal printer of PTS 3100 provides the following
response lines:

e Ready signal lines (true and false). The Ready signal is
used to acknowledge the Execute signal. It indicates that
the printer command has been executed and that the prin-
ter is ready for the -next character. The Ready signal
disappears when the Execute signal is removed. The next
character can be executed immediately after the disappear-
ance of the Ready signal. If the Data signal and the Execute
signal for the next character are delivered within 1.25 us
the printer will maintain its operation at the highest pos-
sible speed, otherwise it executes, after about 0.8 s, one
extra spacing. "
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When the next character appears, the printer will carry
out’ back-spacing and then accelerate onwards again.

e End of Line signal. This signal is delivered when read- -
ing a manually adjustable position on each line. The sig-
nal can be used for an acoustic output, if the optional
bell assembly is included.

e Operational signal. When the power is on and End of
Paper is not detected, an operational signal is delivered
in the form of a closed relay contact, This signal dis-
appears when the remaining length of paper is about 150
mm, or if the Ready switch beside the Power ON/OFF
switch is activated.

- General

All commands are in the printer PTS 3100 executed at a
speed which is determined by a controllable clock pulse
generator. When the printer is free, i.e. there are no
commands awaiting execution, the clock pulse' generator
operates at its basic frequency of approximately 30 Hz,
However, as soon as a command is received, the frequency

' is increased by acceleration in accordance with an exponen-

tial function.

- Frequency accelerations

Acceleration is applied in case of commands which mean
that the carriage motor must move the carriage with the
print head. If this occurs in connection with printing or
back-spacing, the frequency is accelerated towards a max-
imum of about 730 Hz. In connection with carriage return
the frequency is allowed to reach approximately 1450 Hz.
See the frequency diagram in Appendix 2.2:1.

The reason for the acceleration procedure is that the car-
riage motor must be given the possibility to gradually build
up the torque required to start the carriage. If the freg-
uency was increased as a jump to the required value, the
motor would be unable to move the carriage.

- Frequency reductions

Frequency changes in the other direction, i.e. from a
high to a low frequency, take place either through retarda-
tion according to an exponential function, or as a jump.
See Appendix 2.2:1.

In principle, the reason for the retardation procedure is
the same as for the acceleration procedure, i.e. the car-
riage motor should have a possibility to successively adapt
itself to the .aew frequency.
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A too rapid change of frequency would cause the motor to
fall out of phase and as a result the motor would be un-
able to drive the carriage when the frequency 730 Hz was
reached.

Consequently the jump frequency changes occur only in the
printer, at returns to the basic frequency 30 Hz.

- Command scanning

Irrespective of the frequency the Clp pulses delivered by
the clock pulse generator have a duration of about 0.5 us.
Each pulse is used, among other things, to check whether
a change of command, necessitating a change of frequency,
has taken place. This check is accomplished by scanning
the commands in gates, and the actual command is applied
to a flip-flop for frequency control. The output signals of
the flip-flop are noted by the clock pulse generator. If
there is no command present, the check results in the
clock pulse generator’s returning to, and maintaining, the
basic 30 Hz frequency. See the gate system to the left of

‘the clock pulse generator in Appendix 2, 2:1.

A return to 30 Hz can also be ordered by a Time out sig-
nal, that inhibits the blocking caused by a carriage stop
ow1ng to a mechanical obstruction.

Other frequency changes are described in conjunction w1th
the relevant command.

- General

The printer performs the following operations in response
to the input signals:

e Print character.
The print head needle drivers are activated to print the
character column by column, as determined by a pattern
stored in a character generator (read only memory).
Simultaneously the head motor is advanced one step for
every two columns.

e Space. _
The print head is moved forward one character position.

e Back space.
The print head is moved backwards one character posi-
tion.

® Carriage return.
The print head is returned to a position to the left of
the margin,
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e Line feed.
The paper is advance one line. The line spacing is 6,
4 or 3 lines per inch, and switchable.

e Form feed. _
The paper is advanced until the next form is detected.
If a mechanical assembly for the form feed (FF) is not
mounted the paper advances 1/12",

o Bell
A Ready signal is immediatly produced. If a mecanical
assembly for Bell (BEL) is included, an acoustic alarm
is given,

Print character command

- General

Character printing is commanded quite simply by feeding
out the relevant character select code from the interface.
As stated previously there are in all 64 such codes, all
resulting in the signal 2X-5X = Print character, after de-
coding in the printer. See Appendix 2.2:1. The decoded sig-
nal, like all the other output signals from the printer de-
coder, is gated with the Execute signal from the interface
logic and is thereafter ready to control the course of
events in the printer, '

- Frequency control

The way in which the clock frequency generatof responds
to the signal 2X-5X depends on the actual operating mode
of the generator. Three cases can be distinguished:

e If the preceding command was neither of 2X-5X, 0D or
08, the generator frequency will remain at 30 Hz. The
signal 2X-5X will initiate an acceleration towards 730 Hz.

e If the preceding command was Carriage return or Back
spacing, i.e. the direction of the carriage has to be re-
versed, at least one Clp must pass before the signal
2X-5X can be registered by the generator and thereby
initiate an acceleration towards 730 Hz. During this de-
lay, caused by the flip-flop D in the command buffer,
the generator returns to the basic frequency of 30 Hz,
thus the frequency from which the acceleration starts.
The reason for the frequency reduction is the same as
that for the previously mentioned acceleration and retar-
dation procedures.

e If the preceding command was also Print character, the
generator operates at a frequency that is already accele-
rating towards 730 Hz, and this limit has already been
reached. ' '
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In such case the signal 2X-5X means that the accelera-
tion shall continue or that the maximum frequency shall
be retained.

- Carriage control

The carriage motor is controlled by a pulse generator that

in principle consists of a reversible Johnson-counter. When

counting is ordered in either direction, the counter is step-
ped at the frequency fC/Z where fc is the actual Clp freq-
uency. In this case thé 2X-5X signal selects the counting
direction, which means that the carriage with the print head
moves to.the right.

The four-phase signals from the pulse generator are taken
care of by drivers which have been specially designed to
allow a somewhat unconventional use of the carriage stepper
motor. With unconventional is meant that the four windings
of the motor are connected in parallel in pairs. See Ap-
pendix 2.2:1. This arrangement enables the motor to reach
a higher speed than would else be possible.

- Print head control

The bits 20—25 of the received character select code are

also applied to the read only memory in which all the char-
acter patterns are stored. In the memory the bits are de-
coded into a signal that selects one of the 64 patterns. Each
pattern consists of 16 x 8 bits arranged as a matrix of six-
teen columns with eight bits in each column. However, as
is explained later, only fourteen columns are actually made
use of. Reading is carried out column by column. Each
column reading provides eight bits in parallel which through
drivers affect the eight print head magnets, each of which
can be activated up to seven times per pattern. See Appen-
dix 2.2:1.

The columns of the selected pattern are scanned by means
of a column counter, the position of which is decoded in
the memory, in order to get the required column selection
signals. The columns counter 6; set to 2 (or 3 depend-
ing on the position of the bit 2% of the pulse genérator for
carriage control) by the carry signal each time a character
is scanned. : '

The Clp will advance the counter if the following conditions
are satisfied:

e Printing must have been commanded by the signal 2X-5X.

e The column counter requires the condition LCD before
it can be stepped forward by the Clp. This means that
the carriage with the print head must be positioned within
the printing range before printing can take place. See Ap-
pendix 2, 2:1.
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This latter condition implies that the carriage must abandon
the home position, where both the upper carriage detector
(UCD) and the lower carriage detector (LCD) are in the
OFF position. The carriage must also leave the L.CD mask
ruler.

Each time the column counter steps forward, the mono-
stable flip-flop F is triggered and generates a printer pulse
of 0.75 ms duration. This pulse opens the output buffer in
the read only memory (ROM) for the signals from the me- -
mory array to the print head in order to activate the need-
les corresponding to the selected pattern.

It should be noticed that the first five columns scanned
(2-6) normally include no information, because they corres-
pond to the space between the preceding character and the
character to be printed. Hence the character pattern is
usually contained in the columns 7-15, with the exception of

‘certain special characters.

When the last column (15) in the pattern is scanned, the
column counter is in position 15,4 and will deliver a carry
signal at the next Clp. This signal resets the flip-flop N
that loads the counter to its start position 210, or 310, if
the counter in the pulse generator for carriage control is in
an odd position, implying that the counter is between two
motor steps. '

When the flip-flop N is reset the signal One character
scanned, will set the flip-flop A with the result, that the
printer delivers a Ready signal to the interface, see figure
2.2:1. The signal Execute ceases, whereby the flip-flop A
will be reset and the signal 2X-5X blocked.

- Output requirements

If the printed character is one of several on a not yet
finished line, the next character select code with accom-
paning Execute signal ought to arrive before the next Clp.
If not doing so, the clock pulse generator will return to
the basic frequency of 30 Hz, i.e. the printer will be un-
able to utilize the speed reached earlier, and the accele-
ration must start again. :

This means, as far as the highest frequency 730 Hz is con-
cerned, that the new command ought to arrive within appr.
1.37 ms after the Ready signal.

- Last character made -<isible

Normally the print head stands in the way for the last

printed character. In order to make this character visible
the print head is advanced one character in case new data
have not reached the printer within approximately 0, 7 ms.
When printing is to continue the printer is first reversed
one character prior to print start. This is put into prac-
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print puise  _AAAAAAAANDONOAN

Flip-flop N %

Ready

Figure 2.2:1 One character print

tice as indicated on figure 2.2:2. The print head is moved
backwards two character positions by two back-spacing (BS)
commands and then moved onwards by one space command
(SP2), all generated in the printer when a print command
2X-5X is applied. ' :

The function Last character visible, starts if the pulses
One character scanned, cease for more thanQ,7 ms, be-
cause then the monostable flip-flop H will return to zero
and via a derivating circuit delivers to the flip-flop K a
trigger pulse of appr. 0,2 ms duration, if there is no new

‘command 2X-5X or 08,

When the flip-flop K is set the following will happen, see
figure 2.2:3:

e The decoder will decode 8{( because the only high level
input is 23, The signal SP1 allows the Clp to advance
the pulse generator for carriage control and the column
counter in such a way that the print head moves one
character and executes a space.

e No print pulse will be obtained. It is inhibited by the
signal Visible.

® When the column counter reaches the position 1510, the
signal One character scanned sets the flip-flop L to pre-
pare for back-spacing.
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Figure 2.2:2 Last character visible function

o The subsequent character to print out delivers the com-
- mand 2X-5X, and the decoder delivers 2{(Q, since now 2
is the only high level input. The signal BS permits the
Clp to count down the pulse generator for carriage con-
trol, so that the print head moves one character to the

left.

® The carry signal from the column counter produces the
pulse One character scanned, that sets the flip-flop M
and resets the flip-flop L.

e The signal decoded will be 14 that starts a new back-
spacing. When the print head has moved, the pulse One
character scanned sets again the flip-flop L, and the de-
coded signal this time will be 310 = SP2.

e The signal SP2 advances the print head ome space to the
right so that the head now is in the correct position to
continue printing.
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e When the receipt pulse of the last space, the pulse One
character scanned, arrives, the flip-flop K will be reset,
and the command 2X-5X (:41 0) is delivered by the de-
coder. . :

Note. If the print command 2X-5X arrives when the first
' space is in progress, the decoder changes from
849 (=SP1) into 049 (=SP1), and the printer com-
p}etes the space. Then the printer executes the
usual two back spaces and the space before it can
print the incoming character.

The function Last character visible can easily be discon-
nected by a service technician if the capacitor in the
derivating circuit is removed.

| |oF'7 fnj !

One character
"scanned | | I

Timer H ;;;;;;; ;;j
A\

Derivating
circuit

Flip-flop K
Space 1 (SP1)

Flip-flop L
Back space 1

Flip-flop M v m_.

Back space 2 w

Space 2 (SP2) m

INEY
N

(2X-5X) command ;;Z ‘ JZ ; ; ; /

Figure 2.2:3 Last character visible timing
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.2.5

- Ribbon control

The ribbon is reversible and changes direction automatical-
ly when reaching an end position. Each of the two ribbon
spools is driven by a separate stepper motor which is con-
trolled by a pulse generator on the ribbon control board.

This pulse generator too consists in principle of a rever-
sible Johnson counter. The counter is stepped by bit 2
from the column counter, i.e. in every other column in
the character pattern. The counting direction is determined
by the position of the ribbon switch, that is controlled by
an end rivet at each end of the ribbon. In the switch posi-
tion shown in Appendix 2.2:1 the Johnson counter is stepped
in such a way that the ribbon is carried to the right.

Hence, the left-hand motor drives the ribbon supply reel
and the right-hand motor drives the ribbon take-up reel.
Each motor is provided with windings which through drivers|

‘are fed with pulse trains being 90° out of phase with one

another. It should be noted that the pulse train to the right-
hand motor has a frequency which is four times higher than
the frequency of the pulse train to the left-hand motor.
The reason is to ensure that the ribbon is always kept

well stretched.

When the ribbon switch is in the other position, i.e. when
the ribbon is to be driven to the left, the phases of the
pulse trains to the windings of the motor are changed. The
frequency relationship is also reversed. The higher freq-
uency will now be fed to the left-hand motor,

The ribbon is also advanced at carriage return. See parts
2.2.5 and 2.2.6.,

Carriage return command

- General

The command Carriage return, 0D, implies that the car-
riage with the print head must be moved to the home posi-
tion at the extreme left. Normally this command follows
immediately after a Print character command, which means
that the direction of the carriage must be reversed.Instead
of moving at high speed to the right the carriage must now
move to the left.

- Frequency control

The fact that the carriage direction has to be reversed
means that the frequency must be returned to 30 Hz before
the acceleration towards 1450 Hz begins. This return of
the frequency to 30 Hz is brought about by the flip-flop E,
that ensures the passing of at least one Clp before the
clock pulse generator is allowed to register the signal O0D.
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The possibility of retarding the frequency from 1450 Hz to
730 Hz, which originally arose for reasons explained pre-
viously, is also exploited for braking of the carriage when
it approaches the home position. The braking takes place

within the retardation range defined by the distance where
LCD and UCD indicate off and on respectively. See figure
" 2.2:4.

Hz
[
L(lDoff
1450
0D, UCDoff
730 * l
30 ? - - - -
M >~
' Print Carriage return
+ —>
' Home
position

Figure 2.2:4 Carriage return frequency control

-~ Carriage control

The pulse generator for carriage control, a Johnson counter
is now stepped in a direction that causes the carriage to be
moved to the left. The phase of the output signals, to the
carriage motor drivers is therefore reversed in comparison
with the relationship at printing. The Ready signal is gene-
rated almost immediately as the command 0D is decoded
and the flip-flop O is set. The Ready signal from the flip-
flop A causes the Execute signal to cease with the result
that the flip-flop A is reset and the signal 0D from the de-
coder is blocked, however, the command 0D is still present
because of the flip-flop O, This flip-flop will remain set until
the carriage has reached the home position where the LCD
and the UCD are in off-position and reset the flip-flop.
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.2.6

2.7

- The command Back-spacing, 08, implies that the carriage

When the carriage return is in progress the printer can
execute line feed and prepare the printing of the next char-
acter.. See figure 2.2:5,

- Ribbon control

The printer ribbon as well is advanced at Carriage return
commands. The aim is to get the wear as even as possiblel
The pulse generator for the ribbon control, a Johnson
counter, is now stepped by a signal obtained by dividing
the Clp frequency by eight. As a result the printer ribbon
is advanced at about the same speed as during printing.

Back-spacing command

- General

with the print head has to be moved to the left a distance .
corresponding to the width of one character. Normally this
command follows direct after a Print character command,

which means that the carriage direction must be reversed.

- Frequency control

As is always the case when the carriage direction has to
be reversed the frequency must be reduced to 30 Hz prior
to start accelerating, in this case towards 730 Hz. The re-
turn to the frequency of 30 Hz is now ensured by the flip-
lop E that prevents the generator from registering the sig-
nal 08 until at least one Clp has passed.

~ Carriage control

The carriage motor is controlled in the same manner as
during the Carriage return commands.

- Ready signal generation

The column counter is used here to decide when the car-
riage has been moved the desired distance. i.e. when the
Ready signal shall be delivered. In a similar way as during
the function Last character visible, triggering of the mono-
stable flip-flop F is prevented, implying that the magnets
of the print head are unaffected. The Ready signal is de-
livered when the column counter leaves the state 15{;. The
normal sequence then commences: the Execute signal ceases,
the flip-flop A is reset and the signal 08 is blocked.

Line feed command

- Command from interface

The command Line feed, OA, means that the paper must
be advanced a distance corresponding to the line spacing
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"The carry signal also sets the flip-flop G, which reloads

chosen. The signal 0A gates pulses with a frequency of

160 Hz from a line feed clock pulse generator into the
pulse generator for line feed control, a Johnson counter,
Each of the four phase signals from this counter is fed,
through a driver, to a separate winding on the platen motor
which is a stepper motor. It is possible, with the Line
space selection switch, to select 1, 1,5 or 2 line spaces
by pre-setting the counter to 8, 4 or 0, each time the Exe-
cute signal.ceases.

If one line space has been selected, the counter is set to 8,
and after eight clock pulses, i.e. after appr. 50 ms, the
motor has advanced the paper a distance that corresponds
to the smallest line spacing selectable, which in the stan-
dard design is 1/6 of an inch. At this instant the counter
generates a carry signal, that.creates the Ready signal.

the counter to the selected space value. If on the other
hand the line spacing was set to 1.5 or 2, the Ready signal
would not be generated before 12 and 16 clock pulses resp.

As on all the other occasions the Ready signal causes the
Execute signal to cease, the flip-flop A to be reset and
the signal OA to be blocked. See figure 2. 2:5.

- Manual command

Forward paper feeding can take place also on a command
from the manual line feed key. This results in the same,
function as during the command 0A, with the exception that
no Ready signal is-generated. It should be noted that the
manual command will be blocked if a command with an
accompanying Execute signal reaches the printer. The line
feed will now go on as long as the flip-flop B is held set
by the line feed key. When the key is released, the flip-
flop B can be reset by the carry signal.

Form feed command

- General

The command Form feed, 0C, advances the paper until the
subsequent form is detected. The form detector is an ex-
changeable mechanical assembly that can easily be adjusted

to the start position of the form, The assembly is described
in 2.4, 3. '

The form feed is an option, and in case the mechanical
assembly is not mounted, the paper will advance t/12" if
the command 0C is delivered. '

- Function

The signal 0C gates the clock pulses to the pulse generator
for line feed, that steps the platen motor. This line feed
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2.2.10

will continue until the assembly in the vertical form con-
trol has reached its home position, where the flip-flop P
can be set by the clock pulse. The output from the flip-
flop P is gated with the bits 20 and 2! from the line feed
Johnson counter, i.e. a Ready signal can be delivered with
the accuracy of 1/12", which is the same value as one
step of the motor.

The Ready signal causes the Execute signal to cease, and
the command 0C will be blocked.

BEL command

The command BEL, 07, triggers a monostable flip-flop
(Q) that delivers a signal with a duration of appr. 0,1 s to
the mechanical bell assembly. This assembly can be acti-
vated also by the End of Line signal, produced when the
print head carriage reaches the adjustable End of Line
marker and causes the UCD to indicate off. If a BEL sig-

nal is wanted, the End of Line signal must pass a strap

on the interface board.

A Ready signal will immediately be produced when the com-
mand 07 is decoded. ‘ ‘

The mechanical bell unit is an option.

Dummy codes

The codes 00-06, 09, 0B, OE, O0F, 1X, 6X and 7X are
so-called dummy codes.

The feeding out of any of these codes results in an imme-
diate Ready signal, without anything happening.
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2.2.11°  Motor Drivers

- General

The printer includes svtepper motors for the driving of:

e the print head carriage (Philips PD 18)

e the platen (Philips ID 05)

e the ink ribbons . (Philips 9904 111 07431)

The drive stages for the carriage motor and the platen
motor are mounted on the logic board A, and the drive
stages for the two ink ribbon control motors are mounted
on a specific board called the Ink ribbon control board.

- Stepper Motor Principles

The position assumed by the 'shaft of a stepper motor de-

"pends upon the relationship. between a number of magnetic

poles on its stator assembly and a number of magnetic
poles on its rotor. Since the latter is a permanent magnet,
the poles are fixed. The stator assembly, however, com-
prises two or more stators, each having a coil through
which current is passed to form a magnet. By reversing
the direction of current flowing in a coil, therefore, the
north and south poles can be transposed. Reversing the cur-
rent-flow through successive stator coils creates a rotating
magnetic field which the permanent-magnet rotor follows.
The speed of rotation is thus governed by the rate at which
the stator coils (and hence the magnetic poles) are switched
and the direction of rotation by the actual switching sequ-
ence.

There are two methods by which the current-flow through
stator coils can be reversed and this has led to two class-
es of stepper motor: those designed for uni-polar drive and
those for bi-polar drive.

For ease of description, illustrations in this section which
give a diagramatic representation of a stepper motor show
only a 2-pole rotor although it could have as many as 24,

~The operating principles, however, are the same,

e Motors for uni-polar drive

Each stator coil of a motor designed for uni-polar drive
is provided with a centre-tap which.is connected to one
side of the supply, say, the positive. The direction of
current flowing through a coil is then determined by the
end to which the negative supply line is connected via a
switching device. Switching coil-halves results in the
magnetic poles of the relevant stator being reversed.




PHILIPS

PHILIPS

data systems Page

MATRIX PRINTER PTS 3100 vi-2. 2/1'7

y

Training and Maintenance Manual | Issved 73 09 01

2-stator motors (4-phase)

Figure 2,2:6 (a) shows a 4-phase stepper motor in which
phases P and R are energized: the rotor assumes the po-
sition indicated. If switch S1 is now operated (phases Q
and R energized), the conditions illustrated in Figure
2,2:6 (b) obtain, i.e. the rotor has moved through 90 de-
grees, From this it can be seen that by operating switch-
es S1 and S2 alternately, the rotor can be made to rotate
in 90° steps. The direction of rotation can be reversed
by altering the switching sequence.

stator PQ

—‘\o— stator PQ

»—-o/?—._- stator RS o]
e i

(@) (®)

Figure 2.2:6 The 4-phase, 2-pole motor for
uni-polar drive

e Motors for bi-polar drive

The stator coils of a motor designed for bi-polar drive
have no centre-tap. Instead of using alternate coil-halves
to produce a reversal of current-flow through the stator
windings (as for uni-polar drive), the current is now re-
versed through the entire coil by switching both supply
lines. Operation of a motor with bi-polar drive is identi-
cal to that of one with uni-polar drive.

2-stator motors (2-phase)

Operation of a 2-phase motor with bi-polar drive is illu-
strated in Figure 2. 2:7.
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Figure 2.2:7 The 2-phase, 2-pole motor for
bi-polar drive

- Carriage Motor Drive

The drive stages for the carriage motor are designed in a
somewhat unusual manner, as far as stepper motor drive is
concerned.

The stepper motor PD 18 is equipped with a 4-phase stator
and a permanent-magnet rotor with 24 poles. The four sta-
tor windings of the motor are connected in two parallel
pairs, with the object of achieving a -higher speed than
otherwise possible. The motor drive is coupled as in a bi-
polar drive system with an electronic switch, known as a
bi-polar constant current drive (BCCD). The BCCD-unit
converts the incoming control pulses into the requisite cur-.
rent reversals through successive stator coils, supplying
them from a 36 V source which employs a chopper circuit.
This ensures that the current through a stator coil reaches
its maximum value in the shortest possible time, maintains
that value irrespective of opposing currents generated by
the rotor and reduces the power consumption of the overall:
system. :

Figure 2.2:8 shows.a basic constant current bi-polar drive
circuit for one stator coil. Transistors TR1-TR4 perform
the bi-polar switching function for a stator coil L. and cor-
rect sequential switching of a number of these circuits, to
provide ''step-wise' rotation of the motor in either direct-
ion, is controlled by the logic circuit. If TR1 and TR4 are
conducting (TR2 and TR3 off), conventional.current-flow
through the stator coil is from 1 to 2 (Figure 2,2:8), if
TR2 and TR3 are conducting (TR1 and TR4 off), it is in
the opposite direction, i.e. from 2 to 1.
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P +36V
TR1 TR2
A W P R
L~ LR
. Gate ate b
R1 : Level
Detector
—— | >

Control pulses

Figure 2.2:8 Basic constant current bi-polar
drive circuit for one stator coil

When TR1 and TR4 are switched on by the control logic,
current starts to flow and quickly increases exponentially
through resistor R1, transistor TR1, stator coil L and .
transistor TR4. On reaching a predetermined maximum
permissible value, the voltage developed across R1 causes
the level detector to operate. The output from the level de-
tector is fed to gate A and this switches off TR4 as soon
as that value is reached. At this moment, the energy stored
in the magnetic field of the stator coil maintains a tempo-
rarily increasing voltage across the coil and an exponential
fall in current results through the circuit R1, TR!1, L and
diode D2, reducing the voltage across R1. When a prede-
termined minimum wvalue is reached, the level detector
causes TR4 to conduct again and this action continues for
as long as the logic circuit demands the conduction of TRI1
and TR4. The resultant current-flow ‘s shown in Figure

2.2:9. '

A similar action occurs when the control logic demands the
conduction of TR2 and TR3 but, in this case, TR3 is be-
ing switched by gate B.
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stator
current

time

Figure 2. 2:9 Current rise-time and flow using BCCD

- Platen Motor Drive.

The stepper motor ID 05 iricludes a 4-phase stator and a
24-pole permanent-magnet rotor.

The motor has a conventional uni-polar drive, containing
darlington transistors. This motor drive is not that com-
plex as the carriage motor drive.

The only. specific feature with the platen motor drive is
that the stator windings, when the motor is in the non-
running state, are fed with a weak excitation current over a
series resistance., In doing so the platen is held absolutely
gtationary during the printing procedure, resulting in
straight text lines.

When the motor has to be advanced for line feed or form
feed, the series resistance is short-circuited by a transis-
tor, and the entlre excitation voltage is applied to the
windings.

'

- Ink Ribbon Drive

For the ribbon drive there are two 110 V reversible syn-
chronous motors, connected to a 36 V source and driven as’
stepper motors by pulse trains which mutually are phase
displaced 90°. As a consequence of the low voltage the
motors are Weaker than normally, but the force is suffici-
ent for moving the ribbon. The ribbon is stretched by feed-
ing the motors with pulse trains of different frequency.

The pulling motor is fed with a higher frequency than the
other, slightly braking, motor:

The direction of rotation of the motors is altered by chang-
ing the phase displacement of the pulse trains 180°

The drive stages are built up of transistors which are
switched from TTUL-circuits.
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. 3.

1

Power Supply

General

The printer PTS 3100 accommodates its own power supply,
and it is provided with a 3-wire power cable. When power
is switched on and when power is regained after a power
failure, the electronics will be reset in such a way that no
erroneous functions or characters are generated.

- Power requirements

Voltage: 100, 110, 200, 220, 240 110%
single phase, switchable from the
inside (by a service technician)

Frequency: - 50 Hz 2 9%
(As option 60 Hz 2 %)

Consumption: 100 VA, average

- DC Power sources

+36 vV Y109, 24 For the stepper motors
+5vizg, 34 For the integrated circuit logics
-12v s %, 0.5 A For the read only memories

The following DC power sources are available for the in-

- terface boards:

+36 v Y10%, 0.2 A
+5viIzg, 1.7A
12v Isg, 04A

- Function

The power supply equipment is placed on the rear wall of
the printer. It contains three fuses, one for each power
source. When a fuse is to be exchanged, the upper rear
cover must first be removed.

The power source for +5 V is regulated in order to get a
sufficient accuracy for the integrated circuits. The output
is provided with a zener diode, used to protect the circuits
against over-voltages. See figure 2,3:1.

The voltages -12 V and +36 V are not regulated because
this is unnecessary, Rl is a bleeder, a load resistance, to
limit the voltage, since the normal current consumption
from -12 V for the read only memory is inconsiderable.

R2 is used as an equipotential connection between protect-
ive earthing and signal earthing, at the same time sepa-
rating them. -
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2.3.

Power faults

A specific circuit has been designed for the generation of
a pulse system reset, Master Clear ( MCL ), resetting

the flip-flops and the{gisters when power is switched on
or disapperas that long that—the function of the printer will

be affected. . .

This MCL-pulse is delivered also to the interface board and
to a relay that indicates that the printer is '' Operable "

in case the power is on, paper loaded and the Ready switch
is set, See figure 2,3:2

+5V

—»
.%_ Operational signal

Paper out
detector

Figure 2, 3:2 Printer operable Relay

- Function

The MCL-~circuit consists of an amplifier, a timer and a
schmitt-trigger. The schmitt-trigger can be activated either
when power is switched on and a 150 ms MCL -pulse is
generated while the capacitor, connected to the input, is
charged, or when the monostable flip-flop R is triggered
by the amplifier.

The amplifier output goes low if the voltage +5 V drops
more than 0.7 V, the forward voltage drop of a diode, for
more than 2-3 jas. This will trigger the flip-flop R which
will then generate a 25 ms MCL-pulse. See figure 2,3:3
and appendix 2,2:1 '
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‘ ‘ >2-3 us
+5 V .
" u >0.7V
f ¢
Power ON v Voltage drop
7 , ‘
Master Clear % .o ;/Z%
MCL — /!
ﬁ'l- 150 ms — I_ 2100ms
Figure.2,3:3 Reset pulse at power fault
2,3.3 Changing over mains voltage

The PTS 3100 is as standard delivered with the Power
Supply internal strapped for connection to 220 V mains
voltage, :

However, it is possible to change over to mains voltage
as shown in figure 2, 3:4

This will be done on the connector P2, located closed to
the Power ON switch, To get.access to P2 the rear cover
has to be removed
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PRINTER REAR
98 970 Q0o o, 0
P21 @° ©QO00000 0 0

Power Ready1

Changing over mains voltage on P2 ;
100 110 200 220 240 . P2

1 1 1 1 1 1| T1 |
-»—4-0 |-4—4o |—¥»—o | »—0 |- b—0 0
| 2 2 2 2l 2| 2'] l
© —0 —0 lj —0 °—
| 3 | o3 | o3 3 | o3 | o2 ] I
ot 4 ot 0% ot ok [ ‘

ol o° o R o5 L o5 ' b
6 6 6 6 6 6
—o0 o o o o o
7 7 7 7 7 YT
o o o o |-»—o0 o

Figure 2.3: 4

Changing over mains voltage,
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T.he printer PTS 3100 can be provide with platens of three
different length and they are supplied with peg-feed as well
as friction-feed assembly.( See 1.4,1)

The friction feed roolers are housed in the tear off bar and
can be attached to the paper by turning a screw on the bar,

Character set

The printer is provided with an exchangeable character
generator (ROM) that stores the 64 different characters.
Furthermore, another and smaller character generator
(ROM) can be supplied. This read only memory stores up
to seven national characters in the positions 2/3, 2/4, 4/0
5/B, 5/C, 5/D, 5/E. In this case the corresponding
positions of the larger character generator must be cleared)
In most of the cases an exchange of this smaller character *
generator is sufficient to satisfy different needs from the
custormers.

- Basic ISO character set

In this character set the seven national characters are
cleared. See figure 2.4:1. This set is intended to be used
together with a character generator for the national char-
acters.

- Special Swedish character set

This character set is shown in figure 2.4:2.

- 7 characters generator

In connection with the Basic ISO-7 character generator a

7 characters generator (PROM ), it is possible to generate
codes for special Swedish and Danish characters and also
to get an unprogrammed memory to generate wanted
characters. See figure 2.4:3.

An exchangeable disc , mounted on a gearwheel driven by
the platenmotor, handles the form feed detection, See figure
2,4:4,
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SWEDISH SPECIAL
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_Figure 2.4:2 The special Swedish
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Layout of 7 character - PROM in connection with PTS 3142-001 ’

Character/position in the 180-7 code table
Typenumber 2/3 2/4 -4/0 S/B 5/C 5/D S/E 12 NC-code
PTS 3142-002 ) 7 . 2ES 9332 365 20112
PTS 3142-011 A ﬂ n [ u \y ] | A ZES 5131 101 05001
PTS 3142-012 ] . A . ﬂ { 1 \n Jy| A ZES 5131 101 01870
Notes . )
1) Keytops for these Tharacters are not existing on~ PTS 3151-012/-013 and PTS 3152-012/-013.

Figure 2,4:3 7 character generators

TN
. R

Figure 2,.4:4 Form feed assembly Lo
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2.4.5

At paper loading the operator shall turn the platen to feed
paper and simultaneusly depress the spring arm on the form
feed assembly. The platen will then be driven until the form
feed can makes a optional switch to signal "top of form' and
switch off a lamp to indicate the home position. With the.
form feed spring still depressed the paper shall be fed until
the tear initiation just have passed the cutting bar. The form
feed feature is now working until a paper exchange is made.

VFC-settings from 3.0 to 12.5" will be available in steps

of 1/2", Change from one VFC-length into another is per-
formed by exchanging mechanical parts. This operation is
accomplished by a service technician,

When a VFC is ordered the parts delivered are adapted to
11.5" forms.

Bell assembly

In order to get an acoustic output from the BEL-signal a

bell can be included. The bell can be used also to get an
acoustic signal from End of Line. :

Mains frequency

The printer is as standard provided with a power supp.ly
equipment for connection to the mains frequency 50 Hz
12 %.

If the printer has to be connected to a mains fréquency of
60 Hz the power supply equipment must be exchanged.

Interface

The prlnter can be provided with different kinds of 1nterfaces
and in chapter 4 " Line Interfaces ' are the interfaces,
designed by PTS for CCITT-V24 and KSR 33 teletype,
described, :

However, if a user of PTS 3100 printer likes to do his own
interface, he has to consider the timing necessity as shown
in figure 2.4:5,
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Figure 2,4:5 Printer logic interface, timing diagram
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Input

General

" Connection

Normally the keyboard is connected to the printer PTS 3100
by screwing the units together to form one .assembly. The
connectors of the two units are thereby connected to each
other. '

The keyboard and the printer can also be placed separated
from one another. The connection is then established with
a cable, the length of which may be 3 meters between'the
keyboard and its interface. The cable is plugged into the
appropriate connectors.

The keyboard delivers for each key depression the actual
key code which is transmitted in serial form to the inter-
face board of the printer. Dependent on the construction of
the interface, the signals can be carried on from the inter-
face to a computer, through the line to which the printer ‘
is connected. See figure 3.1:1,

PTS 3100 PRINTER

..

PRINTER LOGIC

Data |Execute |Ready

Transmitted Data
Trahsmit Gate
Clock

»

LINE

4Outmt T 3

s

) Signal lamp 1
INTERF_‘A CE _ 1" KEYBOARD

—>

_ : Break
t

Figure 3.1:1 Keyboard connections
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Data from the keyboard can also be connected directly to
the printer logic through the interface board.
3.1.,2 Keyboard Layout

In standard design the keyboard is composed in accordance
with the ECMA 23C standard, version 1, without a 10-key
group. The keyboard designation is .then PTS 3150-001,
see figure 3.1:2.

On the keyboard there are also four indicating lamps of
the light emitting diode type. The lamps are activated from
the interface board. The text for the lamps is adapted to
the requirements of the customers. It is easily replaced.

Note. The keytops are exchangeable and they can have
different symbols and because of that they are

optional
® (24 &® ®
eI RRRREE
el T e [ v 1 [ [ e 2 ol
B [ [T T T LT T ]
smrr[z xl-clvlalnl?[fl’_; 3[5»4"-'1 i

1) When Break is activated a closure is made
between two pins in the keyboard connector

Figure 3.1:2 ECMA 23C standard keyboard layout
for teletype control keys
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3.2.1

Keyboard PTS 3150-001

Mechanical Constuction

The keyboard is mounted in a case and the appearence is -
shown in figure 3,2:1 '

mmu-mmu;lu-uamu-wuumhﬂ

Figure 3.2:1 The appearance of keyboard PTS 3150

The width of the keyboard equals that of the printer PTS
3100,

Two large knurled screws accessible through the bottom
plate are used for attaching the keyboard to the printer.
The keyboard case can be removed after the unscrewing of
four large screws underneath. In doing so the entire key-
board panel with keys and electronic board is released.

The keys are depressed through square holes in the panel
whereby they will be hanging in their own collars.,

The keys are soldered direct on a printed board which is
attached to the panel with screws running through distance
tubes. Another printed board, on which the light emitting
diodes are soldered, is attached with screws under the
panel. '

The key tops with Symbols can -easily be pressed on to the
keys, and they are easily removable.

As standard the keyboard is equipped with 61 keys. See
figure 3.1:2, The function and the marking of the keys may,
however, vary from one application to the other. In order
to move the key function within the keyboard an integrated
circuit, a Programable Read Only Memory (PROM) which
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code converts the desired functions, is inserted.

As option the number of keys can be varied. The maximum
number of keys to be connected is 90 pcs,

Each key may, in principle, activate four functions which
are selected by means of the key marked CTRL (control)
and one of the three parallel-connected keys marked Shift,

The keys are connected to the junctions in a 9-row by 10-

column matrix., At the depressing of a key a communication
between a row and a column is brought about. The position

of the keys in the matrix determines their identity code.

The code is obtained from a decoder consisting of a Read
Only Memory (ROM) that is scanned by a scanner, The
scanhner halts on the address that corresponds to the posi-
tion of the key in the matrix. :

The keyboard electronics is built-up on a printed board.
The main part of the electronics consists of one integrated
circuit that produces the keyboard decoding. See Appendix
3,2:1.

The integrated circuit (IC) is a 40-pin Dual-in-line package
containing:

e a 3600-bit Read Only Memory (ROM),

e a scanner consisting of a 9-step and a 10-step ring
counter, which scans the key matrix and states the cor-
responding address in the Read Only Memory,

e a 10-bit comparer,

o2 timing circuit with an external network to eliminate
the effect of contact bounces,

e a 90-bit memory for storing of the position of a decoded
key, for n key roll-over operation, :

e a clock oscillator the frequency of which can be control-
led by an external RC-circuit,

e an output data buffer,

e output drivers,

e a mode decoder,

In addition to this 40-pin integrated circuit the following
are housed on the electronics board:

e a 12-bit data out buffer which converts from parallel into
serial data, out of which 11 bits are used,

e a counter generating a gate pulse for the transmission of
9 Dbits,
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e two flip-flops for the control of the buffer and the
counter.

As options the following circuits can be included. The cir-
cuits are to be inserted in prepared locations.

e clock pulse generator, if clock pulses are missing from
the interface board,

e a key code converter, if key functions are to be changed,

e a parity generator for generating parity bit when key
code converter is used.

Note. The key code converter location is in standard-
supplied with a dummyplug

The ROM—portlon in the keyboard decoder, " see Appendix
3.2:1, is arranged in four groups, each of 90 pcs 10-bit
words.

The groups are selected by the control and shift keys which
are decoded in a mode decoder. From this decoder one of
the following four signals is obtained:

S:C = N = Normal mode
S.C = S = Shift mode

T.C = C = Control mode
S.C = 8C = Shift control

Shift will be obtained if one of the' three parallel keys, v
left-hand, right-hand or shift lock, is activated.

The locations in the memory of the 90 individual words
are addressed by the two ring counters, i.e. the ROM-
address is formed by the combination of shlft and control
input with the two counters

The external outputs from the 9-step counter are connected
to the X-wires in an X-Y matrix where the keys are con-
nected to the junctions, '

In the idle state, with no key depressed, the two ring
counters are advanced by clock pulses from an internal
50 kHz oscillator in the package. The counters state the
ROM-addresses in sequence simultaneously as the X Y
matrix is scanned for key -closure.

Upon depression of a key a communication is established
from an X-wire to an Y-wire. This communication is taken
to a 10-bit comparer. After a number of clock cycles the
position of the counters is such that a signal passes from
the 9-step counter, through the key, to the comparer input
that corresponds with the position of the 10-step counter.
Thereby the signal Coincidence is obtained, the scanner
halts and the timing circuit starts. See figure 3,2:2.
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Switch Switch
Closure Release
Coinci- Coinci-
dence dence

Clock
pulses

Key
Closure

Strobe
Delay

Data Read
strobe

Data
Output

Set Key-
memory

L LT

éwitch bounce 4

"90 clock:cycles_f .
7 ’I
L}

al

4 Clock-
cycles

Resume scan for
n Key Roll over

Figure 3.2:2 Key decoding
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The timing circuit delays setting of the key code in the out-
buffer until the contact bounces ceased and the signal from
the key been lying still that long that the external capacitor
(Cd) in the delay network has been charged. During clock
cycles after setting in to output buffer Data Ready strobe

is obtained. Simultaneously a '"'i'" is set into the 90-bit De-
coded key memory remembering that a key is decoded.
Thereafter the scanning commences again but as long as the
same key is kept depressed the coincidence signal is unable
to affect the timing circuit because an inhibiting signal ar-
rives from the Decoded key memory. This signal makes it
clear that the key is already decoded. :

If coincidence occurs for any other key the procedure will be
repeated and the code of this key will be set in the output
buffer. The code for the last decoded key remains in the
output buffer.

N key roll-over means that the signal from a key, being
depressed and held depressed, can be transferred only once
from the keyboard. If the key is maintained in depressed
position, simultaneously another key is depressed, the sig-
nal from the latter key will be transferred. Consequently,
if several keys are held depressed the signals from these
will be transferred, however only once, in the order in
which they are scanned by the scanner.

The reason for the signals being transferred just once is
the 90-bit Decoded key memory. This memory is in reality
a shift register that remembers the depression of a key
last time the shift register was in that position, therefore
the transfer of the signal from this key will be prevented
to be repeated until the shift register has circulated one
turn and the bit in the position concerned has been reset
owing to the fact that the key was not depressed during this
turn.

Function, data transfer

The Data Ready strobe sets the key code from the output
data buffer through output drivers in the data out buffer.
At the same time the flip-flop A is set.

The code being set in the data out buffer consists of eight.
data bits, the eighth of which is an even parity bit. See
Figure 3,2:3, The data bit 27 is obtainederom thg output
drivers in the shape of two signals called 271 and 2-II.

In the standard layout the signal ZSII is used at which the
code for the upper case letters is achieved, no matter
whether it is the normal or the shift mode.

The signal 251 is an option. See 3.3.3.




PHILIPS

2°¢ 2an3ryg

sopod pieoqhas] ¢

r——— = =~~~ = — T = - —————— a2
I |
| |
] " [ ’ = .
bl L e U3 L s e L 8 B e L2 [R] L@ [ea] o] |
| 02 3 32 33 3% 35 36 37 ) 9 30 20 SE 40 18 s | Y
02 21 22 23 2 - 25 26 27 28 .29 SF 30 7€ 60 18 [1]] S
I 02 0 . 00 00 00 00 00 00 00 00 IFUS 00 IE/RS O00/NW. 18 os | =—C
| 00 00 00 00 00 00 00 0 . 00 00 00 00 00 00 % o¢ | -—Cs
| |ETX| ponw| | Q w E R T Y ] I (] P b + LF | [cR |
I o3 xTYST - %7757 *65Mk5 *72/52 *T4j54 *To[59 ~7s;[55 x68/48 *GF/iF  *70/50 *705D B oA oD | 7]
[0 £ 57 45 B 54 9 5 49 iF %" ™ B 0A 0D | =—§
03 >< 1/0C1  17/ETB OS/ENQ 12/0C2 W/DCL  19/EM  1S5/NAK O09/HT OF/St  1G/DLE 00 00 0A oD | =—C
| oo 00 00 00 00 00 00 00 00  1F/US  OO/NUL 00 00 00 00 | Cs
| [EOT ol af s {ofF]fe||nl|s]]|x|}t]]N | C l bR AR
| ' GGl *73/53 “GJLL  xG6/i6  ~GT/LT B8 ~GAJiA *6BRB x6C/iC *TC/SC *TBGB A 7F o | -——u
: 06 >< UBOH  1JDCI OLJEDT OGACK OWBEL 08/BS OALF BNT OUFF  1CHs  1B/ESC  ob LA ' *—g
4 0 -
| 00 00 0 00 00 00 00 00  1B/Esc 1CFS 00 0 00 __ 00 o | <¢Cs
| SHIFT | | 2 X c| v Bl [N]|M]]Z > |7 SHIFT i
| xTAfSA *78/58 6343 *T5/56 *62/kZ *6EJWE *6OfD 20 7€ 7F L] -— g
| >< SA S8 43 56 42 i€ o 3 E O >< -—
1A/SUB 18CAN O3/ETX 16/SYN 02/STX O0E/SO OO/CR 00 00 . 00 - C
| 5P 1% % % 00 IE/RS 10/6S 00 00 00 : -~—CS
| _ R
| |
| 7 | —y
20 -—3S
' 20 | -— &
L - e 1
. N T — =Unshift mode
Easily realised within the keyboard o connector :

=Control mode

v

S =Shift mode

c

C S=Control shift mode

swajsAs ejep f;%

|[onuUDW 3>ubudjuIDW Pup Buluibl}
00LE SId ¥Y3IINIAd XIILVW -

panss)
abny

10 60 €L

9/2°€~1A

‘

l



PHILIPS

Z?Q data systems. MATRIX PRINTER PTS 3100 Page V1-3.2/7
Training and Maintenance Manual | Issued 74 02 01

At the same time as the key code is set in the data out
buffer it is supplemented by a low level start bit and two
high level stop bits. See Appendix 3.2:1.

The flip-flop A opens the transistor V1 that short-circuits

the capacitor Cd to the chassis, thereby closing the timing
circuit until the key code has been transferred to the inter-
face board in the printer and the flip-flop A is reset.

‘The flip-flop A sets also the flip-flop B. This latter flip-

flop initiates stepping of a 16-step Transmit bit counter,
which starts from the position 6 10. Start-bit and the 8-bit
are decoded in a gate and a Transmit gate pulse is trans-
mitted to the interface board. Simultaneously the flip-flop B
opens up for serial shift of data from the data out buffer,
through the line Transmitted Data , to the interface board.
Thus, data are transferred in serial form along with a gate
pulse to the interface board, without awaiting an answer
from the board.

The bit output takes place in step with clock pulses (Cp)
from the interface board. If such pulses are not available
a clock pulse generator, an option, can be inserted on the
keyboard board. See 3.3.5.

When the Transmit bit counter arrives at the position 1610,
a carry signal is obtained. This signal resets the flip-flops
A and B. Thereby the transistor V1 is cut-off and the
timing circuit locking ceases. The subsequent key code can
then be stored in the output data buffer,

The keyboard has no power supply and fuses of its own.
The power supply is obtained from the printer, that de-
livers the voltages: -

e + 5V 0.4A
e -12V 0.1 A

Master Clear

At turning on the power, or at power failure of a duration
that can jeopardize -the. function of the printer, the signal
Master Clear will be delivered by the printer,.

This signal is a pulse which at power on has a duration of
about 150 ms and at a power failure a duration of about
100ms. It resets the flip-flops A and B,
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3.3 Options
3.3.1 Changing the Character Codes
The character codes can be changed by the insertion of a
specific IC-package for code conversion of the characters.
This package is inserted on a prepared location which
usually is supplied with a dummyplug, ’
At the insertion of this package the data bit 251 is used.
In order to transmit the data bit to the data out buffer a
strapping marked C must be altered.
To get the correct parity a parity generator must be added
on another, prepared location. Furthermore the strapping D
must be altered. '
The data bit 251 can be used also in the absence of these
packages. It is then possible, by means of the shift keys,
to shift between upper case and lower case letters.
3.3.2  Changing Key-Tops_
The key-tops are exchangeable. However, when a key-top
with a certain engraved symbol is replaced by a top with
another symbol the previous code for the key remains, un-
less code conversion is accomplished in accordance with
2.3.3.
Not used keys can be furnished with dummy plugs which
are unable to activate.
3.3.3 - Internal Clock Generator

When external clock pulses are lacking from the interface
an IC-package can be inserted on a prepared location in
order to bring about a clock pulse generator. This genera-
tor then delivers pulses to the keyboard and to the inter-
face, provided that two strappings, E and F, are altered.

Frequencies can be selected within the interval 50 Hz -
100 kHz: The clock pulses are edged-up by schmitt-triggers
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The key-tops are exchangeable. However, when a key-top
with a certain engraved symbol is replaced by a top with
another symbol the previous code for the key remains, un-
less code conversion is accomplished in accordance with
2.3.3.

Not used keys can be furnished with dummy plugs which
are unable to activate.

Internal Clock Generator

When external clock pulses are lacking from the interface
an IC-package can be inserted on a prepared location in
order to bring about a clock pulse generator. This genera-
tor then delivers pulses to the keyboard and to the inter-
face, provided that two strappings, E and F, .are altered.

Frequencies can be selected within the interval 50 Hz -
100 kHz. The clock pulses are edged-up by schmitt-triggers
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Line Interfaces, brief description

The task of an interface is to adapt incoming line signals to
the internal logic signals required to operate the printer,

Standard interface boards are to be available to enable easy
adaptation of the printer into €xisting systems.

Individual interfacing is also possible, using the available
board connectors and specially designed boards and in this
manner the printer may be adapted to suit the requirements
of any specific system.

The interface can be located outside the printer in a closed
placed control unit or in a computer, and in such a case a
dummy card, that connects the input line connector to the
printer logic, must be inserted in the interface connector I.

KSR 33 Interface

The purpose of the KSR 33 interface is to adapt the printer
in such a manner that it is able to directly replace an opera-
tor teletype equipment.

As such the printer may be used without a keyboard as a
receive only device, or with a keyboard as a send/receive
device.

Input and output levels are at standard teletypewriter levels
and the keyboard, when fitted, is handled via the interface
at TTL-logic levels, :

The interface can'be adapted to transfer speeds from 50 to
600 baud, In two or four wire operation.

No response is given from the interface but it has a FI/FO-
-register that can store 16 8-bits character, and if the trans-
fer speed is higher than the printing speed idle characters
must be fed out to the interface.

The interface also contents input/output channels for V24
level adaptation.
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4.1.3

4,1.4

Send / Receive Character Confirmation S/R CC (V24)

The purpose of this interface is to adapt the printer control
and response logic in such a manner that it is able to be han-
dled by a control unit operating to CCITT-V24 unbuffered
interface specification.

The interface logic is also designed to handle the printer
keyboard input when a keyboard is fitted, and thus allows the
printer to be used as a send/receive device or as a receive
only device.

The interface accepts and transmits data at selectable line
transfer speeds between 110 and 9600 baud,

The interface contents no buffer but it accept one 8 bits
character while the printer is executing the one before.

For each character transfered to the interface, a receiptis
given back, but the interface is also able to be used without
response if output of characters do not exceed the printing
speed. Otherwise idle characters must be fed out to the
interface.

DUMMY Interface board

The purpose of this interface is to provide the direct
links between the printer, the keyboard, and the line
via the standard wiring at the respective connectors,

When the DUMMY Interface board is used the controlling
logic, outside the printer, must be able to handle the
serial output from the keyboard, if one is fitted, and
provide the necessary parallel interface signals to operate
the printer directly from the line connections.

The interface board is inserted into interface position I
(J2 ) in the printer, that is directly along side, and to
the left of the printer logic board,

Figure 4.1:1 shows the direct links on the DUMMY inter-
face board and the standard wiring connections to the
printer logic, line, and keyboard connectors,
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.1

‘placed in position LOCAL, the key code is taken direct to

. out after every carriage return (CR) and line feed (LF). In

“eventual LF- or FF characters. (FF = Form Feed.)

KSR 33 Interface

General
The teletype interface KSR 33 is built up on a printed board

that is inserted in a connector beside the standard board in
the printer PTS 3100, ' :

The task of the interface board is to convert serial infor-
mation from a 2-wire or a 4-wire communication into pa-
rallel information for the printer. See figure 4. 2:1.

The interface is of the non-acknowledging type, with a buf-
fer accommodating sixteen 8-bit characters (128 bits) and
with so called FIFO-function, i.e. First IN-First OUT funcH
tion. The buffer is divided into one IN-buffer and one OUT-
buffer, into which input and output of data are carried out
asynchronously, i.e. data are read into the buffer and fed-
out from the output buffer at different speeds. The transfer
of characters between the buffers is effected in the intervals
between the printing of characters.

Data from the keyboard are carried through this board to
the line, or, if the switch marked LINE, OFF, LOCAL, is

the printer for printing.

Transfer 'Principle

The data transmission is asynchronous and the transfer rate
between 50 and 600 baud (50, 110, 150, 300, 600 baud). Each|
character is divided into 11 bits, see figure 4.2:2.

At normal outputs to the printer consideration must be taken
to the .transmission speed. If this speed exceeds the print-
ing speed of the printer, idle characters (NUL) must be fed

addition, the CR character must always be fed out before

e Transmisgsion speed 50-110 baud:

The capacity of the printer is greater than that of all CR
and LF combinations. The character buffer is sufficient
for all characters during CR, LF. At FF idle characters
must, in general, be delivered if the feeding exceeds ca
45 mm. The number of idle characters (NUL) is depend-
ent on the size of the form.

e Transmission speed 150-300 baud:

At normal printings the capacity of the printer is greater
than that of the line. At short lines (many CR, LF), the
capacity of the line is, however, greater. In order to be
sure not to lose information, idle. characters ought to be
inserted in accordance with the following table.
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Figure 4,2:1 KSR Interface Blockdiagram
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Mark

Space - . -

¥ r2 2 2 2 2 2 2 P , 1or2

start stop
bit Code for U, even parity bits

Figure 4.2:2 Current wave form

Mark: Interval with current flowing in the signal line )
Space: Interval without current flowing in the signal line.

To get synchronism between the transmitting- and
the receiving devices, a start bit is always sent as
a '"Space'' at the beginning of the character, One/two
stop bits are sent as a "Mark!" at the end of the
character.

e Transmission speed 600 baud:

The capacity of the line is always greater than that of
the printer. Output of characters shall be carried out
with a frequency =50 per second. Idle characters are re-
quired in accordance with' the table below.

| 150 baud_! 300 baud | 600 baud |

n-0,14 +3 [(n+0,28+ 8 |n+0,50+ 16| NUL’s after each CR

1 2 4 NUL s after each LF
5 9. .15 NUL’s per inch feeding
: after FF

where n = the number of characters on the latest line writ-
ten. n* 0,14, n+0,28 and n+0,50 respectively shall be round-
ed off to the nearest greater integer.

Example: Transmission speed 300 baud.
The number of characters on a line is 66 pcs.

66-0,28 +8 = 18,5+ 8 = 27 NUL’s, i.e. to get
the carriage return completed in due time 27 NUL
characters are required before a proper charac-
ter is allowed to be transmitted on the line.
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2-wire Transfer

The interface board is designed for connection to 2-wire or
4-wire communications. The bridgings needed are done in
the connector that connects the line to the printer PTS 3100,

Voltage for current feed on the line can be taken from ei-
ther the printer, through the interface board, or the unit
situated at the other end of the line.

On the interface board the line is galvanically separated
from the signal earth in those cases when the voltage is ta-
ken from the other end of the line.

The standard value of the line current is 20 mA. It can be
altered to 40 mA or 60 mA by changing resistors (R 24, 25
and 26) .on the interface board.

Figure 4. 2:3 shows connection of a 2-wire line and the way
in which voltage to the tape reader is obtained if the unit
at the other end lacks that voltage.

4-wire Transfer

No alterations are needed on the interface board to connect
the board to a 4-wire communication instead of to a 2-wire

. communication, without bridging in the line-connecting con-

nector. The current feed is the same as that at a 2-wire
communication. Figure 4.2:4 illustrates connection of a 4-
wire line and tape reader feed from the interface board.

The data from the line, see Appendix 4.2:1, arrive in the

.form of current pulses which are rectified so that, irre-

spective of how the line is connected, the current pulses to
the optical switch always proceed in the same direction.

The switch converts the signals into TTL level at the same
time as it separates the interface logic from the line. The
signals are strengthened in a schmitt trigger that is also

capable of receiving signals from the keyboard or from the
V 24 input, in case the interface is connected to such a line.

The start bit of the arriving character sets the flip-flop A
which starts a divide-by-16 counter from the position 8
and which splits up the area for the incoming data bit into
16 parts and delivers a strobe pulse in the middle of each
data bit.

The counter is stepped by pulses from an oscillator, the
frequency of which is 105,6 kHz. The frequency is divided
downwards by the aid of counters and flip-flops in order to
be adapted to the line frequency.

The oscillator is, from factory, adjusted to T 200 Hz (0.2%)
which corresponds to ¥ 1% all over the temperature - and
voltage range. It is trimmed with R 12 and R 13.
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Figure 4.2:3 2-wire connection, with alternative power supply
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Figure 4.2:4 4-wire connection, with alternative power supply,
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By strappings in a coupling field that pulse frequency is
selected that corresponds to the transmission speed of the
line required for generation of the strobe pulses which are.
to set data into the Receiver Buffer IN, RBI.

If the line speed is e.g. 300 baud, a strapping has to be
done from point 5 to point 8, this causing the oscillator
frequency to be divided by 11. This new frequency is halved
in the flip-flop B. Through a strapping between the points
2 and 7 counting pulses are obtained to the divide-by-16
counter, whose output pulses are synchronized with the in-
ternal clock pulse frequency (Cp2) on 500 kHz of the inter-
face. These synchronized pulses arrive in the middle of
each incoming data bit and are used to set the data into
RBI. See step 1 in the pulse diagram of Appendix 4,2:1.

Strobe frequency example:

105,6
TT-2-16 - 200 baud
The first strobe pulse from the pulse synchronizer will set
the flip-flop I that cares that the divide~-by-16 counter con-
tinues the generation of strobe pulses until a complete char-
acter, 8 + 2 bits, is available in the RBI.

In RBI data are shifted-in in serial form by the strobe pulsH
es, and in order not to fall out of time with the line, RBI
is supplemented by another two flip-flops, D and E, where
the parity bit and the stop bit will be available, but not
made use of, When the startbit has been shifted trough RBI,
it will come out in the other end indicating that a complete
character has been stored in RBI,

Transfer of Data to the IN-Buffer

That in the RBI stored character has now to be transferred
into the Character Buffer IN, CBI. This buffer is a 128-
bit shift register. Owing to the fact that each character
consists of 7 bits + parity bit, 16 characters can be stored
in CBI. See step 2 in the pulse diagram of Appendix 4.2:1.

The flip-flops G and H will be set and I reset by the signal
Full character in RBI, if a start bit is available foremost
in the RBI and the NUL detector does not sence the presence
of a NUL character (= all bits are binary one)

The flip-flop G opens up a gate so that clock pulses can
advance a counter eight steps (= the number of bits in a
character). The trailing edge of these clock pulses triggers
the monostable flip-flop J, which delivers a clock pulse,
being delayed one Cp2, to the CBI. This delay has been in-
cluded in order to get data out from the RBI to lie steadily
when being read into the CBI.
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The flip-flop H on-the one hand delivers a signal, Select
input, to the CBI, causing input A to be opened for Data IN,
on the other hand opens up, together with the flip-flop G, a
gate in order to let Cp2 through as a clock pulse to the
RBI. Thereby the character in RBI can be shifted into the
CBI. When eight bits have been shifted in, the bit counter
has reached the position 16 (start at 8, ,), and it delivers
a carry signal that resets 1he fl1p flops with the designa-
tions G and H, and loads the counter to the start position

810.

Transfer of Data to the OUT-Buffer

When the interface has no data to transmit to the printer
the contents in the Character Buffer OUT is continuously:
shifted. If no data have been entered into the buffer, dum-
my codes will be shifted.

Assume that a .character has been entered into the CBI.
This character has now to be transmitted to the CBO.

CBO includes, like the CBI, a bit counter starting at the

" position 8 and which re-starts after eight clock pulses.

During these eight clock pulses are shifted either data from
the CBI, or dummy codes into the CBO.

The counter is controlled by the flip-flop K, that can be set
into 1-position in the absence of the signal Execute only.

When a complete character has been set in the CBI, and
the flip-flops G and H have been reset, the signal Synchro-
nizing of shift CBI-»CBO is let through, with the result
that the two 8-bit counters are synchronously advanced, be-
cause the flip-flops G and K are simultaneously set.

This data shift from CBI to CBO will continue until an in-
terval, a '"Mark'", (= 1 bit of a character), appears on the
output of CBO, indicating that a character has been placed
in the foremost position in the CBO. :

This "Mark" sets the flip-flop N, and when the bit counter
arrives at the position 16, ., it delivers a carry signal as
a receipt that a complete character of eight bits has been |
shifted out from CBO to the Transfer Buffer OUT, TBO.
The carry signal is. also clock pulse for the setting of flip-
flop O.

The flip-flop O inhibits the data transfer from CBI to CBO,
simultaneously the flip-flop L is set. This flip-flop emits
the signal Execute to the printer and prevents the flip-flop
K from being set. Thereby the bit counter is brought into
an idle state, and there will be no more shift in CBO and
TBO. The character that has to be transmitted to the print-
er is steadily positioned on the outputs of the TBO.
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As soon as the synchronization between CBI and CBO ceas-
es, shift will be let through to CBI and the unit will be
filled with characters from the line through RBI.

The carry signal resets also the flip-flop K which, by a
forced action, resets the flip-flop N and, on the subsequent
carry signal, the flip-flop O will be reset. The flip-flops
will then be ready when the next character is available on
the output of CBO,

A signal called Select input is applied to the buffers CBI
and CBO. Dependent on whether this signal is a high-level

"or a low-level signal, input A or input B will be selected.

The signal Select input is. e.g.  a high-level one when the
flip~flop H is set. Characters are then shifted into the CBI
through input A, i.e. data from RBI. When the flip-flop H
is reset, dummy codes are shifted into CBI.

The same procedure is applicable for the flip-flop O and
the buffer CBO.

Transfer of Data to the Printer

Data to the printer are transmitted from the TBO on seven
parallel wires. Simultaneously the signal Execute is sent.

When the printer has printed the character, or performed
the command being transferred on the data lines, it ack-
nowledges with a Ready signal. This signal resets the flip-
flop L, at which the signal Execute ceases, and as a re-
sult, also the Ready signal ceases. See Appendix 2,2:1
The Ready signal also sets the monostable flip-flop P.

The flip-flop P generates, after each Ready signal, a pulse
with a duration of ca 0,4 ms. This pulse inhibits the trans-
fer between RBI and CBI that long that the contents in CBI
(128 b1ts) can be transferred to the CBO, but only if flip~
flop O is reset and that is when CBO is empty of Marks.

"Transfer is possible as soon as the Execute signal ceases.

Then the flip-flop K can be set and synchronization of the
counters obtained.

Transfer of Data to the Line

Through the teletype interface KSR 33 data can be transmit-
ted from the printer PTS 3100 keyboard on to the line,
which is connected to the interface board.

By the aid of a 3-way switch it is possible to select the
routing of the information from the keyboard: either on to
the line, or for printing locally on the printer.

The switch is called PRINT KEYBOARD SELECTOR and it
has three positions: LINE, OFF, LOCAL.
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e LINE, which means that the keyboard is connected to
the OUT-line for both teletype and V 24. With
another switch, ECHO - PRINTING, the infor-
mation is, simultaneously, transferred to the
printer from the keyboard.

e OFF,  which means that the line and the keyboard are
shut-down from the interface.

e LLOCAIL, which means that the keyboard is connected to
;- - - . the printer only.

For data transfer on the OUT-channel for teletype there is
an oscillator available, that delivers clock pulses with a
frequency of f, & 50 kHz to the flip-flop Q. This flip-flop,
with its high-level inputs, strokes in step with the oscilla-~
tor. Every 0-bit in the characters that in serial form ar-
rive from the keyboard, opens the two gates which control
the transistors V2 - and V3,

These transistors generate an alternating voltage in the
transformer T1, the duty of which is to galvanically sepa-
rate the interface from the line,

The voltage from T1 is rectified and inhibits the transistor
V1 Thereby the line current passing through the rectifier
to which the line is connected, will be shut-down. See fig-
ure 4,2:5.

| 3.3 ms |
Clock pulse ,
300 baud  J L—J L I L __.

Data from
keyboard _I 1 ] 0 1 1 -

" 40 ns
Pulses to N
Ve, V3 [T VTSRO --

V1 base _I ] J —l_____..

Mark ¢

Data J ,
ouT .
Space I ———

Figure 4.2:5 Data to the line




PHILIPS

MATRIX PRINTER PTS 3100
PHILPS] 1 ta systems Page Vi-4.2/11
ZN)
Training and Maintenance Manual | Issved 73 09 01
A '"Space' can be obtained also if the key BREAK on the
keyboard is depressed.
BREAK activates the relay K! on the interface board, and
a contact short-circuits V1 base to earth, at which V1 in-
hibits and a ''Space' is generated on the line as long as
BREAK is held depressed.
4.2.10 Keyboard and Printer used locally

When the PRINT KEYBOARD SELECTOR is placed in posi-
tion LOCAL, the information proceeds from the keyboard
direct to the printer.

The information passes the same way as Data IN through
the interface, this being described in parts 4.2.5 - 4. 2.8,

In the position LOCAL (and OFF) the Data IN lines for te-
letype and V 24 are blocked as a consequence of the schmitt
trigger R, that lets data through only in the position LINE.
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PHILIPS

INSTALLATION OF A KSR 33 INTERFACE

1. Line frequency adaptation

Select the desired line frequency by putting
two jumpers as shown in the table below

Frequency Connect
50 baud 5-8 4 -7
110 v 6 -8 3-17
150 5-8 3-7
.300 # 5-8 2 -7
600 5-8 1 -7

2. Select mode
e Insert the board into Interface Connector I
e Select On Line or Local mode with S1

e Select Echo Print if it is desirable (with S2)

3. Data input/output at V24 - level

If the V24 - level Data input/output are used instead
of-the normal TTY current loop, connect the line
as shown below '

" CONTROL ps| PTS 3100 KSR 33
UNIT 3 - Interface
- o- = Received Data (V24)
2

L = Transmitted Data (V24)

! — Signal ground

.|||r » ot +||l' Protective ground




MATRIX PRINTER PTS 3100

t"““ data systems Appendix 4.2:2/2

&

Training and Maintenance Manual | lssued 74 02 01

PHILIPS

4. Signal lines ( See figure 4.2:3 and 4.2:4)
Line PTS 3100
- -
Line Teletype Signal
connector | Interface
1 — Protective ground
' 2 B 42 Data output, V24
3 B 43 Data input, V24
4 —_
5 A 42 R 26 ( 436V )
6 A 41 Line ground
' 7 AB 20-22 | Signal ground
8 A 40 R 25 ( +36V )
9 A 39 Data input, TTY
10 A 38 " " "
' 11 A 32 Line ground
12 A 31 R 24 ( 436V )
13 B 29 Data output, TTY
14 B 41 : " L n
15 B 40 Line ground
' 16 B 39 +5V
17 — :
18 -
19 -
. 20 -
21 -
22 -
23 -
24 -
25 -
L
l CAUTION

WHEN V24-INPUT IS NOT USED, IT
MUST BE CONNECTED TO +5V,
i.e. LINK 3 TO 16

7
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4.3

4.3.1

Send/Receive Character Confirmation , S/R CC (V24)

Gene ral

The S/R CC (V24)1nterface is used malnly for direct con-
nection to a controller. The line interface is built up on a
printed board to be inserted in a connector beside the
standard board in the printer PTS 3100.

The task of the interface is to convert serial bi-polar in-
formation from the line into parallel TTL-adapted infor-
mation for the printer.

The interface is acknowledging, however, it may as well
operate as a non-acknowledging interface. It includes one
10-bit Receiver Buffer and one 7-bit Transfer Buffer. See

" Figure 4.3:1. : .

The line transfer speed ranges from 100 to 9 600 bits/s
(baud). Data are clocked into the Receiver Buffer IN (RBI)
by strobe pulses, the frequency of which must be adapted
to the transfer speed.

Keyboard data are clocked from the interface with the
same frequency as that for the strobe pulses.

On the V24 interface board there is a switch for Direct
printing, at the same time as data are transmitted to the
line. The data received from the line inhibit the Direct
printing, therefore, interference cannot occur.

Transfer Principle

The data transfer is asynchronous and the transfer speed
lies in the range 100 to 9600 baud (100,. 150, 200, 300,
600, 1200, 2400, 4800 and 9600 baud). Each character
consists of 11 bits: 1 start bit, 8 data bits and 2 stop bits.

- See Appendix 4.3:1.
" The signal level is bi-polar, i.e. the start bit and the bi-

nary 0 are positive (more than 4+3 V), and the binary 1 and
the stop bits are negative (more than =3 V),

At normal output to the printer the receipt signal Ready
for Receiving is used. Even though the line transfer speed
is: 9600 baud, the character transfer speed to the V24 in-
terface is determined by the printer.

I1f, on the other hand, the signal Ready for Receiving is

not used as an acknowledgement that the subsequent char-
acter can be transmitted, consideration must be taken to
the line transfer speed. If this speed exceeds the printing
speed of the printer, idle characters (NUL) must be fed-

out between the ordinary characters, as well as after CR
(Carriage Return) and LF (Line Feed).

- In addition, the CR-character must always be fed-out be-

fore any LF- or FF (Form Feed) characters.
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4.3.3

For generation of the strobe pulses, which clock the Re-
ceived data into the RBI, and the clock pulses for data
transfer from the keyboard, the V24 interface contains
basic timing circuits, controlled by a crystal oscillator
with a frequency of 3379.2 kHz. This frequency is divided
into several steps, and in one step also doubled. See Ap-
pendix 4, 3:1.

The first divider, preselectable to 5 or 4,,, divides by
11 or 12, the result being the clock pulse frequency for
the interface. '

When the divider, a divide-by-16-counter, reaches position
16, a carry pulse will be generated for the next counter,
loading again, through a delay circuit, the first counter to
the preselected value. ‘ ‘

The next divider incorporates four flip-flops, each of which
halves the frequency so as to get the line adapted frequen-
cies 2400, 1200, 600 and 300.

To secure the frequencies 200, 150 and 100, a preselected
strapping for setting of 10 or 6, .,  to divide by 6 or 10,
must be carried out. To ge(% a loaé)—signal, another strap-
ping must be done, '

If the value 9600 is wanted, the frequency is generated by
a circuit consisting of two timers, triggered by the leading
edge and the trailing edge respectively of the clock pulse,
and in that way the recuired frequency doubling is obtained.

One of the frequencies is then strapped to the inputs of
two equivalent counters. These counters are set to 12
for frequencies equal to or higher than 300 baud and set to

010 for frequencies equal to or lower than 200 baud.

The carry signals from the counters pass a delay circuit,
and the counters are re-loaded. The carry signals also
count down the last two divide-by-16-counters, and their
output pulses are synchronized and shorted with the Cp.

One of the counters delivers clock pulses to the keyboard,
the other counter, being able to count only when the signal
Strobe enable is present, generates the strobe pulses used
to clock the data bits into the RBI. This counter starts at
8 to get the first strobe pulse in the middle of the start

b11t0 i.e. after 4.8 = 32 clock pulses.

Example. Wanted are strobe pulses for 2400 baud, so:

3379.2 _

112416 ~ 2400
The clock pulse frequency is at least 64 times higher than
the strobe frequency up to 4800 baud but only 32 times
higher for 9600 baud.
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See Appendix 4,3:1 and its pulse diagram,

When the start bit from the line (104) appears, the flip-
flop C (FF-C) will be set. This setting creates the signal
Strobe enable, that starts the counters producing the strobe
pulses. :

The first strobe pulse arrives after 32 clock pulses, i.e.
in the middle of the start bit, the second strobe pulse af-
ter 64 clock pulses, i.e. in the middle of the next data
bit, and so forth.

The strobe pulse passes through flip-flop E (FF-E) and is
delayed one clock pulse before it clocks data from the line
(or the keyboard) into the RBI.

When the 11 bits have been set in the RBI the first and the
next but one positions in the buffer are decoded in order to
find out whether they constitute Right character, i.e. one
start bit and one stop bit, If so, the flip-flops F and G
will be reset, provided the Execute mode is not at hand.
These two flip-flops were set by the first strobe pulse and
flip-flop F, which remains set until the buffer is filled,
has inhibited the clock pulses to FF-C. This flip-flop too
has been set for the same period of time to enable strobe
pulses. Upon arrival of the signal Right character, that
resets flip-flop G, a binary 1 will be set into. a shift re-
gister, owing to the one clock pulse delay in the resetting
of FF-G. The shift register is called the sequence counter.

If the start bit is correct but the stop bit is missing, the
signal Wrong character is generated and the interface will
skip it. By this the flip-flop J will be set with the ob-
ject of delivering a reset signal to RBI and to all flip-flops
The character in RBI disappears, and the interface will be
ready for:the next character.

The sequence counter is always running, shifting binary
zeros. The function, when a binary 1 is applied and shifted
forwards, is the following:

The first two steps are not used. The third step clocks
data from RBI into the Transfer Buffer OUT (TBO), in
parallel form. The fourth step sets the flip-flop H, that
generates the signal Execute to the printer. The fifth step
resets RBI and FF-K. This flip-flop was set by the first
strobe pulse, like the flip-flops F and G.

Flip~ flop K is controlling the line Ready for Receiving
(133) and is set when a start bit has set flip-flop C and
the first strobe pulse arrives, K indicates that the inter-
face is not ready to receive new characters from the

line (104), However, when data are now transferred from
RBI to TBO and RBI is cleared, the FF-K can be reset
and by that the line 133 indicates '"Ready for Receiving'',
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Keyboard data to the V24 interface are clocked by pulses
generated by the interface. The data codes for the keys
are transferred direct to the line (103) Transmitted Data,
if the printer is operable, i.e. the power ON, the paper
is inserted, the READY switch is in position ON and Data
Set Ready also in position ON.

The V24 interface provides also Direct Printing, when a

link is inserted bétween two sockets. Upon arrival of a

start bit from the keyboard and with the Direct link set, the
flip-flop D is set, enabling strobe pulses to feed the keyboard
data into RBI, like Received data from the line((104). For
Direct Printing the keyboard data are inhibited by flip-flop C
or K, but data are transferred like Transmitted Data (103)

to the line. , '

Applicable here are Data from line first and Data from
keyboard first,

- Data from line

The flip-flop C will be set, thereby inhibiting the Echo
printing. : : : _

- Data from keyboard

The flip-flop D is set, and data setting into RBI is in
progress. ' '

Now, when data arrive from the line (104) the flip-flop C
will be set. Along with the flip-flop D a resetting signal
is generated to RBI and to the flip-flops, and also FF-D
will be reset. Data from the line will be stored in RBI
instead of data from the keyboard. '

Refer to the pulse diagram in Appendix 4.3:1.

Before data can be transferred in or out of the V24 inter-
face the printer must be operable, and the signal Data
Terminal Ready be sent to the controller. The controller
has to acknowledge, using the signal Data Set Ready. This
signal is indicated on the indicator at the extreme left on
the keyboard.

When the printer is operable a relay contact is closed.
The forced resetting of flip-flop L ceases, and the flip-
flop can be set into a binary 1 position. In doing so, the

-signal Data Terminal Ready (108/2) goes high, and shortly

thereafter the controller answers by emitting the signal
Data Set Ready (107). When the terminal and the controller
are ready, data from the keyboard can be transferred like
the Transmitted Data (103).
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INSTALLATION OF A S/R CC (V24) INTERFACE

1. Line frequency adaptation

Select the desired line frequ'ency by putting
the five jumpers S1 - S5 as shown below

- - - - — — = = = — - — —

| | 5'1 52 s*3' 5'4 4 S i?
p . |
‘9600 O O . .
1 150 |
1} 4800 O O 390 9400 110 1E0_QAD0  300-0AN0
I 2400 Q=) g (o) g g
Ea0. o / g ‘
| j50=0 O (o) (o) (o
300 O © 110 150-9600 110 110
| 200 — 200 | 200
ol

Selecting of 2400 baud Line speed is shown

2. Selecting Direct Print

Direct Print is selected by jumper S6

"o = NDP (Not Direct Print)

g s

| . D_P- J (Direct Print)‘

3. Board location

Insert the board into Interface Connector I
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4.' Signal lines
Line PTS 3100
. ati— i
. ' VvV 24
* - line S/R CC Signal circuit
connector Interface
1 . — Protective ground 101 -
2 B 42 Transmitted Data 103
: 3 B 43 Received Data 104
L ] 4 —
5 — : _
: 6 A 41 Data Set Ready 107
L 7 AB20-22 |Signal ground 102
. 8 - 7
[ 9 -
10 -
11 -
12 -
13 -
[] 14 -
: 15 -
16 -
17 , — ]
18 A26 [Operational signal)
19 A 27 1 it
‘ 20 A 28 Data Terminal Ready| 108/2
21 -
22 —
23 -
. v . 24 S .
LJ e A : J 25 B 30 Ready for Receiving | 133
1) The Operational signal is generated by the
7 printer logic and is internally connected
2. to the interface board
[ = ]
=l
 ec ]
S
€2
N
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5.1 General '
5.1.1 Buffered Terminal P1094

e T R e S . — — — — — - m—

The buffered terminal P1094 is an input/output device
for alphanumeric datad in the P1000 system, Figure 5.1:1
shows those units included in the terminal

Control Unit

U -y

Printer

Control panel

Keyboérd
Figure 5.1:1 Buffered Terminal P1094

The terminal shall be connected to a P1000 computer
system over data communication lines which are control-
led by a line contrel unit, LCUS5 or LCU?7.

For data input to the computer a PTS 3100 keyboard is
used, for data output a PTS 3100 printer is connected.

The terminal includes, in addition, a control unit, that
adapts the -printer and the keyboard to the line transmis-
sion speed, which ranges from 600 to 9600 baud.

The control unit contains a micro computer, MCS-4, ac-
commodating a program memory with a permanently stor-
ed program and a data memory, which partly is used for
the forming of two .buffers, each for storing of 127 8-bit
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1.

characters, The buffers can manually be connected in
series (buffer chaining), thus forming one buffer of 255
characters, '

The buffers can be extended up to 255 characters each,
giving one 511 character buffer when chained,

In the buffers are stored input from the keyboard to the
P1000 computer or output to the printer.

Simultaneously with data output to the printer from the
one buffer, the other buffer can be filled up from the
transmission lines. '

It is not possible to simultaneously perform input and
output transmission of data.

The control unit contains also a control panel with some
switches and indicators. '

The line procedure and message editing at input are hand-
led by the micro computer of the control unit.

Functional Units

The buffered terminal P1094 shall be connected to out-
plant or inplant modems with V 24-levels. See Figure
5.1:2, page 5.1/3.

The terminal consists of three main parts:
e Printer PTS 3111-001
e Keyboard PTS 3150-00t
e Control Unit PTS 3161-011

The function of the printer and the keybbard is dealt
with in sections 2 and 3 of this description.

The parts of the control unit,- and their functions, are
the following: See Figure 5.1:3 page 5.1/5.
- Micro Computer

e to control the data flow from the line to the printer
and from the keyboard to the line,

e to edit messages from the terminal,
e to control the line procedure from the terminal,

e to check the buffers.

- Data Buffers

e to store messages to/from the terminal.
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- Printer Control

e to adapt the character output to the speed of the
printer

e to check whether the printer is operable,

- Keyboard Control

e to convert the serial data of the keyboard into
parallel data for the control unit

e to control the indicators of the keyboard

- Timer

e to be used for supervision of certain sequences, e.g.
Line procedure and Keyboard time out

- Line Control with CCITT-V24 Interface

e to synchronize the terminal and to receive data

e to transmit data, if the modem is ready

e to convert the signal levels from the TTL-logic of
the terminal into V24-level of the line and vice versa

5.1.3 References

For acting of the P1094 Control Unit toward the line,
reference is made to:

e the appropriate P1000 documentation to which the
procedures for P1094 corresponds with one exception,
the Flash Write procedure

For the use of the micro computer, for hardware and
software, reference is made to:

e Intel: MCS-4 Micro Computer Set, User’s Manual.
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5.1.4 Technical Data

- Printer
Printer speed: max 50 char/s

°

e Line length: available 69, 80 or 110 characters
e Character set: available ASCII or Basic ISO-7.
°

Logic levels: the incoming signals should have negative
representation at TTL level. The same levels will' be
maintained for output signals, i.e.

True (logic 1) = 0.0 to 0.4V
False (logic 0) +2.4 to +5.0 V

e Signal line termination: the incoming lines terminate
at a TTL circuit 7413 or equivalent with a pull up
resistor of 1 kohm to +5 V.

The outgoing lines are driven by TTL logic gates 7404
or equivalent with a 27 ohm resistor in series for
noise suppression. '

For more detailed printer data reference is made to
section 1.4.

- Keyboard ‘

e Key top layout: ECMA-23C/V1 standard key t'ops,

available control keys for different nationality and use

® Code: ASCII with some codes exchangeable for national

character sets v A ‘
e Data: serial, clocked with 45 kHz from the control unit
o Indicators: 4 LED governed from the control unit

e Signal levels: the interface is a TTL-level interface
where logical 1 is represented by high level.

~ Control Unit

e Line procedure: in accordance with LCU 5 line proce-
dure ‘ '

e Line speed: 600 to 9600 baud

e Levels: CCITT-V 24 levels to line and TTI-levels to
printer and keyboard

e Buffer capacity: 2 buffers with 127 characters each,
extendable to 2 x 255 characters, The buffers may be
chained to one buffer of 255 characters or 511 respectivly,

e Character code: ASCII
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e Control panel,
with indicators: Modem ready

Loop
Paper out
" Hold
and switches: Print suppress

Paper out Reset
Hold-Release
e Auxiliary switch: LOOP
and indicator: RTS
on the board LCU
on the board PROM :TEST and Buffer Chaining
® Micro Computer including, '
program memory: 1,25 k octads receive only and
2 k octads send/ receive,
Maximum is 4k octads

data memory: see buffer capacity
instruction cycle

time: 8x l.4ps=1l.2ps
instruction set: 45 instructions.

- Power consumption

e Control Unit: 55 W

220 Vv 110 %.
50 Hz ¥ 2 %

e Printer o 100 VA average

220 VX10 %
50 Hz & 2 %

e Keyboard 10 W, included in printer con-

sumption.,

- Dimensions (H x W x D)

e Control Unit: . 235 x 499 x 437 mm
e Printer: 166 x 500 x 305 mm
e Keyboard: 83 x 500 x 160 mm
- Mass )

e Control Unit: ca 20 kgs

e Printer: ca 20 kgs

e Keyboard: ca 3 kgs

- Environment

e Ambient temperature: +5°C to +40°C
e Relative humidity: 20-80 %
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.5 .2 Operation

5.2.1  Switching on
The voltage must be switched on not only on the printer
but also on the control unit, to which the printer is con-
nected. See Figure 5.2:1.

Power Paper out Control Unit

Operational ON detector

switch

Power ON
on the front

Printer
' Mains
Fuses Printer
Mains cable
Mains fuse
Mains Supply
220 V 50 Hz

Figure 5.2:1 Mains connection

The switched on voltage will be indicated by the lamps
beside the switch concerned.

To be able to use the printer it must be loaded with
paper, this being indicated by the paper out detector
in the OFF position. Besides, the operational switch
READY on the printer must be in position ON.

5.2.2 Control Panel

The Control Unit panel, see Figure 5,2:2, includes the
following control functions:
- POWER ON/OFF

Consists of a switch and an indicator lamp. When switch-
ed on the terminal enters the ATTENTION SELECT status
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and one -CR and one LF are generated.

- MODEM READY

Consists of an indicator lamp which is lit when datavse‘t is
ready (CCITT interchange circuit 107).

- LOOF

Consists of an indicator lamp which, when lit, indicates
that the output line from the computer is internally con-
nected to the input line of the computer in the terminal.
This switching is performed manually with a LOOP

SWITCH placed on the LCU board, in ordér to test that

_the line and the modem are functioning faultlessly.

= PRINT SUPPRESS

Consists of a locking switch which , ‘when activated y
generates a signal to the micro computer, The signal

affects the control unit in such a way that, at input

from the keyboard, nothing will be printed on the printer,
However, the printhead of the printer moves, because
SPACE characters are transmitted to the printer, Input to
the central computer is, however, not suppressed

- PAPER OUT and RESET (paper out)

Consists of a non-locking switch and an indicator lamp.
When the switch is depressed the ter,mina-l—-‘?é'witches from |-
INOPERABLE into BUSY state, if the previous state was
BUSY, otherwise the terminal enters the ATTENTION
SELECT state. W '

The RESET switch is functioning only when the terminal
is in the INOPERABLE state, this owing to the paper out
condition. Paper out is checked only when performing

Form Feed,

- HOLD and HOLD/RELEASE

Consists of a locking switch and‘'an indicator lamp. When
the HOLD/RELEASE switch is set to HOLD, printing will
immediately be stopped and the lamp HOLD lit. The state
of the terminal will be unaffected.

When the HOLD/RELEASE switch is set to RELEASE, the
lamp HOLD will go out. Printing will then be resumed
without any loss of characters.
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READY PRINT ouT
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RELEASE

POWERO
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Figure 5.2:2 The control unit panel

5.2.3 Keyboard, control functions

The field mountable plug-in keyboard is .an option. Given

below is a description of the control keys which are add-
ed to the standard layout of the alphanumeric (ECMA-23C,
version I) keyboard. Two control keys, CR and LF, which
commonly are known will not be described below, as their
functions are well-defined. See Figure 5.2:3.

- INPUT MODE

Consists of a red indicator lamp which, when lit, indi-
cates either that the terminal is in the BUSY state and
that data may be keyed into the terminal buffers, or that
the transmission from the printer is carried out.

The lamp goes out when the transmission has been com-
pleted successfully.

- If no key on the keyboard is depressed for one minute,
the time-out function will release the input mode lamp,
and a CANCEL will automatically be generated, see below,

- BREAK

With this key the operator enter the Input Mode which is
indicated by the lamp on the Keyboard and simultaneously
one CR and one LF will autimatically be generated to the
printer. The terminal switches from OPERABLE into
BUSY state and now the operator can start typing the
message. :

- TRANSMIT (TRA)

When depressed, this key causes the terminal to switch
from BUSY into the ATTENTION POLL state.

An exclamation mark (!) will be printed.
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- ALARM and RELEASE alarm (REL)

Consists of a red indicator lamp and a key (REL). The
ALARM lamp will be lit when the terminal has entered
the INOPERABLE state, owing to the recovery alarm.
Reference to LCU-manuals

Upon depression of the RELEASE key, the terminal goes
from INOPERABLE state into the ATTENTION POLL state]
The RELEASE key is functioning only when the terminal
is in the INOPERABLE state, owing to the recovery alarm,

If, in the ALARM condition, the operator decides not to
attempt re-transmission by depressing the RELEASE key,
the terminal can, instead, be cleared by switching the
power off-on. This switching causes the buffers to be
erased, and the terminal enters the ATTENTION SELECT
state.

- CANCEL

When this key is depressed during message input, the
status of the terminal switches from BUSY into the
ATTENTION SELECT, and the contents of the buffer will
be erased. When depressed, a question mark (?) will be
printed, and one CR and one LF will automatically be
generated to the printer. :

When, at data input, a buffer overflow situation occurs,
an automatic CANCEL will be issued.
- BACK SPACE

When this key is depressed, the last character keyed-in
will be erased. If depressed more than once, a corres-
ponding number of characters will be erased until the
buffer is empty. :

Upon depression an underline () will be printed.
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Figure 5.2:3 Keyboard layout according to ECMA-23C,
version 1. (Keytop layout PTS 3151-011)
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Control Unit PTS 3161-011, physical description

General
The control unit included in the P1094 terminal, is de-
signated FPTS 3161-011. '

It is designed as a table model, and the parts like logic
boards and power supply unit are mounted in a box with
the dimensions (h x w x d): 235 x 499 x 437 mm. The height
measure includes the feet.

The mass of the unit is appr. 20 kgs.

On the front of the control unit is a control panel which
is attached to the box with four screws. When undoing
these screws the panel can be moved forwards. Thereby
the connectors with connections of the logic boards as
well as the back of the power supply unit will be wvisible.
See Figure 5.3:1, page 5.3/2.

The back of the control unit is covered by a plate with
holes for seli-ventilation of the unit. This plate can be
removed after the loosening of four screws. Thereby the
panels with connectors and switches of the power supply
unit and the logic boards will be visible. See Figure
5.3:2, page 5, 3/3.

Board locations

The control unit logic is built-up on four boards which
are made in the form of plug-in units with a panel for
each of the boards. See Figure 5. 3:2.

The boards are named after their principal function. They
are placed from right to left according to the following:.

PROM Contains the program memory and the inter-
face of the micro computer '

CPU Contains the micro computer and its data
memory

LCU Contains reception- and transmission circuits

and CCITT-V 24 interface toward the line

PCU Contains control circuits for the printer and
the keyboard and a timer. '
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Figure 5.3:1

The front side of the control unit
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On the panel of the board PROM there are two switches
marked TEST and BUFFER CHAINING respectively:

e TEST

e BUFFER CHAINING

On the pane! of the board LCU there are a lamp marked
RTS (Request to Send) and a switch marked LOOP:

e RTS

e LOOP

Beneath this switch there is a 15-pin Cannon connector
to which the line from the modem is connected through

a screened cable.

- polling.

If this switch is placed in posi-
tion TEST and the mains voltage
is switched on, the terminal will
take the inoperable state, and the
printer will print all existing char-
acters inclusive Carriage Return,
Line Feed, Bell and Form Feed.
Tested with this function is the
micro computer and its program
for print-out on the printer, and
the control circuits for the print-
er.

If this switch is placed into posi-.
tion, the two buffers, each of 127

or 255 characters, will be coupled
up to one buffer of 255 or: 511
characters

This lamp will glow when the
modem signal CCITT interchange
circuit 105 is applied from the
terminal. Normally the lamp will
flash when the terminal responds
to the status query, selection or

When this switch is set into posi-
tion, line'transmitted data' is
directly connected to line'received
data''and the modem signal RTS

is applied.

Line-transmitted data is CCITT
interchange circuit 103,

line-received data is CCITT inter-
change circuit 104, and RTS is
CCITT interchange circuit 105,

By means of this function the en-
tire transmission system can be
checked out.




MATRIX PRINTER PTS 3100 | poge vi_5.3/5

@ data systems

Training and Maintenance Manual | Issued 74 02 01

LCU
Terminal Modem CCITT Designation
Pin No Pin No circuit

| 20 108/1 CDSL

2 7 102 Common return
3 2 103 TDAT

4 3 104 RDAT

5 4 105 RTS

6 5 106 RE'S

7 15 114 TSET

8 17 115 RSET

9 6 107 DSR

On the panel of the PCU there is only one 25-pin Cannon
connector to which the printer is connected through a

screened cable,

the length of which must not exceed 3 m.

In case a keyboard is incorporated its signals will pro-
ceed through this cable.

PHILIPS

PCU
Terminal Printer | Keyboard Designation
Pin No Pin No | Pin No
2 2 2 Indicator I0
3 3 Data 2
4 4 Data 2
5 5 Data 2
6 6 : Data 2
7 14 Common
8 8 Data 24
9 9 D_a_tj_Z_EE
10 10 Data 2
11 11 Ready
12 12 Execute
13 13 Ready
14 14 10 Indicator Ii
15 15 1 Indicator I2
16 16 9 Indicator I3
18 18 Printer operable
19 19 Printer operable
20 20 6 Keyboard clock
23 23 11 - Data from keyboard
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.3.3

Power Supply
The power supply unit is placed at the extreme left, if.
viewing the control unit from behind.

It is a plug-in unit with two terminals for connection to
the voltage and signal wires of the logic boards.

On that end of the unit that points towards the front of
the control unit the control panel is attached. On that end
pointing towards the back there are two mains connectors.
To the left-hand connector the printer is cornected, to
the right-hand connector the mains voltage, through a 3
m cable., Beside the connectors there is a 2 A mains
fuse.

The unit can be removed backwards after undoing four
knurled screws and after loosening an earthing plait on
the front by means of a spanner. Furthermore, the con-
nectors to the board-rack must be disconnected.

The power supply unit consists of three units which gene-
rate the voltages 45 V, +12 V and -12 V. See Figure
5.3:3.

e 45 V is generated by the unit STABPAC MkII MTC 5-3,
a stabilized power supply unit delivering

+5 V £0.05 %
3 A max
e -12 V is generated by a similar unit, STABPAC MkIl
MTC 12-1.7, delivering
-12 vV £0.05 %
1.7 A max
e +12 V is generated by a unit built-up on a printed cir-
cuit board delivering zener stabilized voltage

+12 V +10 %
30 mA max

The three units are short-circuit proof and neither is
secured but with the main fuse. Between the fuse and the
units there is a mains filter for noise suppression.

Automatic resetting of control unit and printer occurs
when the power is switched on. The terminal is entering
the ATTENTION SELECT state.
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Figure 5.3:3 Power supply unit
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e Molex
Pin No Designation
1 + 5 V (common)
2. + 5V
3 - . -12 V (common)
4 -12V
5 +12 V (common)
6 +12 'V
] Cannoﬁ
Pin No Designation
1 LLIT 3
2 LIT 2
3 LIT 1
4 LIT O
5 SW 3
6 SW 2
7 SW 1
8 SwW 8
N 9 MC

The connectors between the power supply unit and the
panel and the board frame are a 9-pole Molex~ and a
15-pole Cannon connector. : '
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Control Unit PTS 3161-011, functional description

As shown in Appendlx 5.4:1 the loglc of the control un1t
is built up on four boards

e LCU, the Line Control Unit, . -
e PROM, the Programmable ,Read.On.ly Memory, k.
e CPU, the Central Processor Unit, :

e PCU, the Printer Control Unit.

These boards are connected with each other. through an
Input/Output bus (I/O), on which data and control signals
are transferred with a rate of ca 700000 b1ts/s

The micro computer of the control unit is designed with
L.SI (Large Scale Integration) technique. The CPU (Cen-
tral Processor Unit) with its RAM (Random Access Me-
Intel and designated MCS -4 Micro Computer Set,

The program memory consists of the PROMs and -

these are accommodated in 24-pins DIP packages.,

For a more detailed description of the packagés reieren-
ce is made to the Users Manual of Intel. For this de-
scription the units, the designations and the quantities
are:

e CPU 4004 1 pc
e RAM 4002-1 4 pcs, max 8 pcs
4002-2 4 pcs, max 8 pcs
e PROM 1702A 5 pcs without keyboard and
3 pcs with keyboard max 16 pcs
e Interface 4008 1 pc
e Interface 4009 1 pc

Input/Output (I/O) bus

The board connectors of the control unit are connected *
with wires which connect connector terminals with the
same number for all connectors, thereby forming an in-
put/output bus. This implies, that it is possible to insert
the boards on different locations in the board frame and
also that the control unit can be extended with other
boards to be inserted on one of the spare locatlons, which|
as well are connected to the I/O-bus.

The boards CPU and PROM, however, have definite lo-

‘cations because there is a separate data and control bus
~between them

i -
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The signal levels on the I/O-bus are TTL standard levels
and all signals have negative logic data representation,
i.e.

+2.4V to +5.0 V

0 to +0.4 V

logic 0 =
logic 1 =
The wires of the bus have various functions, their desig-
nations and number are given below:

BOU 0.- ROU 7 DATABUS OUT, an 8-wire bus on
which CPU transmits data, either to
printer and keyboard through PCU, or
to the line through LCU

BID 0 - BID 7 DATABUS IN, an 8-wire bus on which
data are transmitted to the CPU, ei-
ther from the line or from the key-
board

BIS 0 - BIS 3 STATUSBUS IN, a 4-wire bus on
which status signals for certain func-
tions are transmitted to the CPU,
e.g. parity check on data from the
line or the keyboard

SEL 0 - SEL. 7 SELECT BUS, an 8-wire bus by means
of which CPU selects the device to
which data are to be transmitted or
from which data are to be fetched.
With signals on these lines also some
functions in the control unit, e.g. the
timer on PCU, are activated

RDY 0 - RDY 7 READY BUS, an 8-wire bus on which
the various devices communicate with
CPU, either with call signals or with
receipt signals ’

TEST TEST is just one wire on which a
. READY signal is sent to CPU from
LCU having direct access to CPU via
an instruction JCN (Jump on Condi-
tion).

To the bus belong also a number of wires on which clock
pulses are transmitted from basic timing circuits on the
CPU board. There are clock pulses partly on TTL level,
called Cp, partly on a level between +5 V and -10 V,
called @, used for timing of CPU and PROM. :

Also generated on the CPU board is a Reset signal, that
resets all logic in the control unit at power on, and when
the 45 V voltage is reduced to under +4 V. This signal

is called MC (Master Clear).
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Additional wires connect the boards and the control panel
with one another:

LIT 0 - LIT 3 LAMP INDICATOR BUS, a 4-wire bus
on which signals to the lamps on the
control panel are transferred

SWO0-S5W3 SWITCH BUS, a 4-wire bus through
which the switches of the control pa-
nel can activate certain functions in
the control unit,

5.4.3 CPU and PROM function
The micro computer and its program memory are housed
on two boards, CPU and PROM, and between these boards
are separate wires which do not belong to the I/O-bus.

Owing to the fact that the micro computer communicates
with its program memory on these wires, the boards
mentioned must be described together.

- Basic timing

For the correct operation of the micro computer fwo non-
overlapping clock phases, Cpl and Cp2, are used on TTL-
level and @1 and @2 on LSI-level (+5 V to -10 V).

These clock pulses are generated on the CPU board by a
crystal-controlled oscillator with a frequency of 5 MHz.

The pulses from the oscillator are divided in a divide-by-
7-counter, down to ca 714.2 kHz. The outputs of the
counter are decoded such that two phase displaced signals
are obtained. See Figure 5.4:1.

Data and control signals on the I/O-bus are timed with
Cp2 while Cpl is used for setting of f11p flops and buffers
within the board concerned
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=ty = t3 & 400 ns

t4 ~ 150 ns

oL, 92 = +5V to =10V
Cpl, Cp2 = 0 to 45 V

Figure 5.4:1 Non-overlapping clock phases

- Master Clear

On the CPU board there is a circuit that generates a Re-
set signal called MC (Master Clear). This signal resets
all logic in the control unit at power on, and when the

- 45 V wvoltage is reduced to under +4 V.

The duration of this pulse is ca 30 ms. It is delivered
by the flip-flop K to CPU and its RAMs, and also out on
to the I/O-bus to the other boards. ‘ '

For CPU the Reset signal must be applied for at least
8 full instruction cycles (64 clock cycles) and for the
RAMs 256 clock cycles are needed.

- Micro computer

The heart of the MCS-4 micro computer set is the 4004
CPU. This device has a powerful and versatile instruc-
tion set which allows the system to perform a wide vari-
ety. of arithmetic, control and decision functions.

The features of the CPU are:

4-bit parallel CPU with 45 instructions
Decimal and binary arithmetic modes
11.2 us instruction cycle .
Addition of two 8-digit numbers in 850 us
16 4-bit general purpose registers
Nesting of subroutines up to three levels
The instruction set includes conditional branching, jump
to subroutine and indirect fetching

o 0000 090
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e 2-phase dynamic operation
@ Synchronous operation with memories
e Direct drives up to: 4k by 8 PROMs (16 1702A"s)

' 1280 by 4 RAMs (16 4002°s)
e Memory capacity expandable through bank switching
e 16-pin DIP package
e P-channel silicon gate MOS

The CPU communicates with its RAMs (data memory) and
PROMs (program memory) over a 4-wire data bus (DO -
D 3). This data bus is used for all information flow bet-
ween the packages, with the exception of the control sig-
nals, which are transmitted to the RAMs and the PROMs
over another five command control lines. Four of these
lines (CM RAM, CMO0 - CM 3) are used for controlling
the RAM packages (each line controls four RAMs) and one
line is used for control of the PROMs (CM ROM).

In addition, from CPU comes an extra line, Sync, on
which a synchronization signal is sent out every eighth
clock period to the RAMs and the PROMs. The synchro-
nization signal indicates the beginning of each instruction
cycle in the micro computer, ’

The instruction repertory of the 4004 consists of:

e 16 machine instructions, five of which are of double"
length

e 14 accumulator group instructions

e 15 input/output and RAM instructions.

The instruction cycle of the micro computer has a dura-
tion of 11,2 pus.

The basic instruction execution requires 8 or 16 cycles
of a ca 700 kHz clock. In a typical sequence the CPU
transmits 12 bits of address (in three 4-bits on the data
bus) to the PROMs. in the first three cycles (A,, A,, A3).
This address selects 1 out of 16 chips and 1 out of 256
8-bit words in that chip. The selected PROM chip sends
8 bits of instruction (OPR, OPA) back to the CPU in the
next two cycles (M,, M,). This instruction is sent over
the 4-wire data bus in two 4-bits. The instruction is then
interpreted and executed in the final three cycles (Xi., -XZ
Xj;). See Figure 5.4:2.

When an I/O instruction is received from the PROM, datal

are transferred to the CPU accumulator on the four
PROM input lines during X, time.

A set of four RAMs is controlled by one of four com-
mand control lines from the CPU. The address of @ RAM
chip, register and character is stored in two index
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registers in the CPU and is transferred to the RAM du-
time when a RAM instruction is executed.

r

When t

ing X

%e RAM output instruction is received by the CPU,

the contents of the CPU accumulator is transferred to the
four RAM output lines.

The CPU, RAMs and PROMs can be controlled by an ex-
ternal Reset line which is connected to the Master Clear
the contents of the
registers and the flip-flops are cleared. After RESET

the CPU will start from address 0 and CM-RAMO is
selected

function .,

|e——— Address Sent to ROM From CPU ———»

" fnstructio

INSTRUCTION CYCLE

While RESET is activated,

a Sent to

CPU From RCM ’

ot ....’l“ us -yl

g —-———— £ xecutivn of Instrection ——-——s-
Data is Opeiated an in the CPY, Or
Dita or Address is Sent to/from the CPU

T\

./

\J/

/

T\

.S

./

" \ \ \/ \
SYNC nam an _I
Memary X A A A Y M X X X
Subcycles 3 1 2 3 1 2 1 2 3
1 IOR' The
: The Sciected 4001 1s Enahled The CPU s e The CPU
The CPU 15 Enabled g . | Sclected 4601
Device Is Enabled Gr 4002 Are Is Enabled
Controlling Enabled, Cther-
Data Bus wise The CPU
Output Is Enahled
Data Lower 4bit | Middie abit | Higher dbit  {=— Instrustion 1o CPU~———+  OPA Qur | %@ O AU e g
Bus Address to Address to Address to ROM's'l; 1010 RAM's 1
Contents ROM's ROM's ROM's {Chip . GPA e CPU lead? oy SRCD
Select Code) OFR to CPU and ROM's (Not Used} 0r Sisgt2
and RART's Data to CPY
1104 i JgRY
. {1) 10 instructions contro! the flow of informatior between accumutator in CPU, /O fines in ROM's and RAM s and RAM storage. [OR stands for IO Read. !n this

case the CPU will recewve data from RAM storage locations or 1/Q input fines of 4001's.

(2} The SRC instruction designates the chip number and address for a fallowing [Q instruction,

Note,

4001 (ROM) replaced by 1702A (PROM)

Figure 5.4:2 MCS-4 basic instruction cycle
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- Data memory

As data memory are used the packages 4002-1 and 4002-2
deviating only in the use of the chip selection pin No 11
(Py)-

When a 4002 package is used as RAM, 320 bits arranged
in four registers containing four status characters and 16
main memory characters, are stored. See Figure 5.4:3,

Status Main memory characters
characters
4 x 4 bits 16 x 4 bits
1 chip " o
4002 3 y

t | 1"

Figure 5.4:3 4002 package used as RAM

That part of the package where the main memory char-
acters are stored constitutes the buffer in which the 8-bit
data characters, to be sent from or having been received
by the terminal, are stored. Each chip, therefore, is
able to store 32 8-bit characters. From this is made
clear that four chips of the 4002 type are needed to form
buffer 1, accommodating 128 8-bit characters, and the
same number of chips is required for buffer 2.

Note. From a hardware point of view the buffers conse-
quently accommodate 128 characters, however, one
character position is used program-wise for storing
of an end character. Therefore, each buffer is able
to receive 127 characters from the line or from
the keyboard. If the buffers are chained together
to one buffer, one end character only is needed,
and 255 characters can be received. However,
keyboard buffer is always 127

- Output system

Each 4002-RAM contains also a 4-bit latch, in which data
(BOU 0-7) and the destination of the data (SEL 0-7) to be
let out, over drivers, on the I/O bus, are set,

By putting in 8 more 4002°( RAM )~ Chips the buffer will
be extended to 2 buffers having room for 255 characters

each, or 51lcharacters at, buffer chaining, Still keyboard
buffer is 127 characters.
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- Program memory

As program memory is used package 1702A-PROM, being
a Programmable Read Only Memory, storing 256 8-bit
program instructions or data tables.

If the keyboard is not connected to the control unlt, only
five packages 1702 A PROM are needed. On the ohter
hand , if a keyboard is included in the terminal P1094,
another three PROMs are required,

The max number of PROMs is 16, selectable with signal
on 1 out of 16 chip select lines (CS0O - CSF). These lines
are coming from a binary/decimal converter which re-
ceives chip select information in binary form from the
lines CO0 - C3, which also select 1t out of 8 inputs on a
multiplexer, for fetching of data from the I/O-bus.

The correct address within each chip 1702A is selected
with 8 address lines, AO - A7, and as a response on an
address selection an 8-bit instruction is received on the
lines DO0’- D7/ The instruction is transferred in two steps
with 4 bits at a time.

- PROM interface

On the PROM board there are two types of interface, one
for adaption between CPU and PROMs, and one for adap-
tion between the I/O-bus and CPU.

As interface between 4004 CPU and 1702A PROM the pack-
ages 4008 and 4009 are used.

The 4008 is the address latch chip which interfaces the
4004 to standard PROMs and RAMs used for program me-
mory. The 4008 latches the 8-bit program address sent
out by the CPU during Al and A2 time. See Figure 5.4:2,
During A3 time it latches the PROM chip number from
the 4004. The 8-bit program address is then presented at
pins AO0-A7 and the 4-bit chip number (also referred to as
page number) is presented at pins C0-C3. These four bits
must be decoded externally and one page of program me-
mory is selected.

The 4009 then transfers the 8-bit instruction from pro-
gram memory to the 4004 four bits at a time at M1 and
M2. The command signal sent by the CPU activates the
4009 and initiates this transfer.

When the CPU executes an SRC (Send Register Control)
instruction, the 4008 responds by storing the I/O address
in its 8-bit SRC register. The content of this SRC regis-
ter is always transferred to the address lines (A0-A7) and
the chip select lines (C0-C3) at X1 time.
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The appropriate I/O part is .then selected by decoding the
chip select lines. The IN line (Enable input) of the 4009
indicates when an input operation will occur.

The 4009 is primarily used as an instruction and input
transfer device., When the CPU executes an RDR (Read
PROM Port) instruction, the 4009 will send an input.
strobe (pin 9) to enable the selected input port. It also
enables I/O input buffers to transfer the input data from
the I/O bus to the data bus.

The interface between the I/O bus and CPU. includes the
4009 and a multiplexer.

The multiplexer consists of four packages, each with
eight inputs, selected by the same lines as those select-
ing chip in the program memory. From the multiplexer
is received, on four parallel lines, information about the
state of four inputs at a time. When Enable Input is gene-
rated by the 4009, the information will be transferred to
CPU over the 4009 and the data bus D0-D3. The four
parallel lines mentioned above are designated I0-13.

The following lines are connected to the 32 inputs of the
multiplexer and divided into eight 4-bit groups, which
are transferred to the CPU, one at a time.

Out- Multiplexer Input Groups

put ' T

bus 0 1 2 3 4 5 6 7
10 BID 0|BID 4|BIS 0|RDYORDY 4B O0fB 4{B 8
11 1 5 1 1 5 1 5 9
12 2 6 2 2 6 2 6 10
13 3 7 3 3 7 3 7 11

The BID, BIS and RDY signals come from the I/O bus,
this being the way data and ready signals from the line,
keyboard, printer a.o. are fetched in to the CPU.

The signals BO - B1l1l, on the other hand, are fetched at the
moment when power is switched ON. The information to B0-B11
is received partly from a 10-bits terminal field, where the
address number of the terminal is selected by jumpers and
partly from the switches Buffer chaining (B10) and Test (B11).

N.B. No notice will be taken of adjustments of the switches
after power is switched on,
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- Terminal address

Since the terminals P1094 are connected in parallel over
modem units to a multidrop connection system, they must
be distinguished by addressing.

This addressing is brought about either by '""One address
system'', if the number of connectéd terminals is less
than 32 or by "Two address system'', if the num-
ber of connected terminals exceeds 32 (max number of
terminals = 256).

By strapping of the lines B 0-B 9 either to earth or to
+5 V the address of the terminal will be formed. This
address is at call from the line fetched in to the CPU
and compared with the address sent out on the line by
the central computer. '
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The terminal has three different addresses, dependent on
the function of the data transmission:

e SELECT ADDRESS Used when data are sent

to 'the terminal or at status
quiry

Used as invitation to the
terminal to transmit

e POLL ADDRESS

-

o IDENTIFICATION ADDRESS Terminal identification
as answer on status
enquiry or polling

The addresses consist of one or two 8-bit address char-
acters having a fixed part stored in the program and a
variable part which can be altered with '"jumpers' in the
strapping field of the PROM. The codes of the various
address characters are shown in the table below.

B8 is used for the distinguishing between 1- and 2-ad-
dress systems, ‘

B9 is used for informing about the size of the buffer, either
2 x 127 (B9 = 0) characters or 2 x 255 (B9 = 1) characters
corresponding to 8 or 16 RAM:s 4002 respectively.

- 1-address system, B8 = 0

Max number of terminals = 32

Address Character codes

function - | P 4 2° 1 221 2% 23y 2% 2! 2°
SELECT X 1 1

POLL X 1 0 B4» B3 » B2 Bl BO
IDENT. X 0 1

—_—— ]
: Variable by jumpers
Ex. POLL ADDRESS for Terminal No 6

(6);, = (01000110),

- 2-address system, B8 =1
Max number of terminals 256 (FF)

Character codes
Address % 5 4 3 2 1 0
function P 2 2 27 27y 274 27 2
SELECT X 1 1 i
POLL 1] X 1 0 1 B3 B2 B BO
IDENT. X 0 1 1
SELECT X 1 1 0 .
POLL 2] X 1 0 0 B7 B6 B5 B4
IDENT, X 0 1 0 ) |

Variable by jumpers
Ex. See next page
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Ex. SELECT ADDRESS for Terminal No 49 (decimal)
(49)10 = (31)16 = character 1 (0111 0011)2
character 2 (01100001)2

LCU

- General

The Line Control Unit, LCU, is placed on a board with
designation., :

The LCU operates in half duplex, meaning that there is
an input channel and an output channel but simultaneous
transmission of messages in both directions is not possi-
bhle. with the transmission rate up to 9600 baud.

The LCU is connected to 4-wire multidrop lines over a
modem, that can be outplant ( for transmission on leased
lines) or inplant ( for transmission on own lines. ),

The signals towards the modem are in accordance with
the stndard for the CCITT-V24 interface, i.e. the signals
levels should be either> +3 V or <«=-3 V.

The significance of the different signals between the LCU
and the modem is shown below.

Circuit 108.1 CDSL Connect Data Set to Line.
If ON, this signal switches the
modem on the line, if OFF, the
modem is switched off the line

Circuit 107 DSR Data Set Ready.
If ON, this signal indicates that
the modem is ready to operate,.
Receipt on circuit 108.1

Circuit 105 RTS Request to Send.
' This signal asks the modem to
switch on its transmitter

Circuit 106 RFES Ready for Sending.
If ON, this signal indicates that
the modem has switched on its
transmitter upon RTS. Delay
between RTS and RFS is called
1106

Circuit 103 TMD Transmitted Data.
The data to be modulated and
transmitted by the modem

Circuit 104 RCD Received Data.
The data received and demodula-
ted in the modem
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Circuit 114 TSET . Transmitter Signal Element
Timing.

Synchronous clock signal for the
transmitting circuits in the LCU

Circuit 115 RSET Receiver Signal Element Timing.
Synchronous clock pulse for the
receiving circuits in the LCU

Circuit 102 : Common return

The LCU performs the following functions:

Modem control
CCITT-V24 level adaption
Input data buffer

Output data buffer

Idle character buffer
Serializer

Deserializer .
Timing and control

Modem control

When mains voltage is applied the control unit, a +12 V
voltage will be applied the circuit 108.1 (CDSL) over a
resistor. If the modem is ready to operate it responds
with a voltage level on 107 (DSR), at which the transistor
V1 will open and short-circuit LIT 3 on the.I/O bus to
earth. In doing so, the lamp Modem Ready will be lit on
the control -panel. :

When the CPU transmits the command SEIL 4, along with

BOU 7, on the I/O bus, these signals proceed to the LCU
board and set the flip-flop J. Thereby a signal level will
be applied on circuit 105 (RTS) and, simultaneously, the

lamp RTS will be lit. :

As soon as the modem has switched on its transmitter
on RTS it responds, on circuit 106 (RFS), with a signal
level that transmission is ready from the terminal.

The CPU disconnects RTS with the command SEL4+*BOU6
at which the flip-flop J will be reset and the lamp RTS
goes out.

This means b, the lamp will flash when the terminal
answers status quiries.,
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- CCITT-VZ24 level adaption

Most of the signals (not 102, 107 and 108.1) to and from
the modem pass amplifiers which adapt the TTL-levels
on the LCU to plus and minus voltages of the line. From
the LCU the lines are driven with 412 V and -12 V, and
the levels of the signals to the LCU must be > +3 V or
< -3V,

- Input channel

The main part of the input channel consists of a MOS
circuit (MC 2259) in a 28-pin package called Terminal
receiver. There is also a detector for the detection of
the character SYN, coming from the line with the object
of establishing synchronism between the modem and the
LCU.

Included in the input channel are also some flip-flops and
gates. (Some gates are used as amplifiers, and they are
not indicated in Appendix 5.4:1.)

When the LCU operates in input mode (IM), i.e. the flip-
flop C reset, data arrive in serial form on circuit 104
and are timed by 115 in the Terminal receiver where
they are shifted into a data buffer, the outputs of which
are detected by the SYN detector.

The data characters are shifted into the data buffer (8-bit)
in a continuous flow but nothing happens in the LCU until
the code for a SYN character is detected. At that instant
the flip-flop A is set and generates the signal SYN De-
tected. This signal shuts the outputs of the data buffer
and starts a count-to-8 counter, stepped by RSET at the
same time as the next 8-bit character is set into the
data buffer.

When a complete character has been stored in the data
buffer the counter has reached 8 and sets the flip-flop B
that indicates Buffer filled.

Since the flip-flop C is in the input mode, a signal pro-
ceeds on to the TEST line and a call is made to the CPU
that a data character is to be fetched on the LCU.

The CPU applies the command SEL 7 on the I/O bus.

This command enters the LCU to the Terminal receiver
which generates a strobe pulse that opens the outputs of
the data buffer. The code for the character proceeds over
DO0-D7 to gates which are opened by SEL7. Two other
gates are also opened in order to let out information
whether there is an overflow or a parity error on the
data character.

The outputs of these gates are connected to the I/O bus,
BID 0-7 for data and BIS 0-1 for status.
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BIS 1 lacks significance for the CPU, which neglets it,
Parity error will be reset after being read on SEL 7.

The CPU fetches the character from the I/O bus, In case
this character too is a SYN character, the terminal remains
synchronized, else the program sends SEL 4¢BOU 5 to
reset synchronism, Those bits, which continuously arrive
on the in-channel are stored in the Terminal Receiver buf-
fer and when the buffer is filled the flip-flop B will again
be set. Another TEST signal informs the CPU that char-
acters can be fetched on the LCU. SEIL 7 strobes out the
character on the I/O bus and resets the flip-flop B.

When the terminal wants to transmit the CPU sends SEL 5
that sets the flip-flop C into Output mode (OM). Then
SEL4-BOU7 is sent for setting the modem to transmis-
sion.

- Output channel

The output channel contains a complex MOS circuit (MC
2257) in a 24-pin package called Terminal transmitter.

The Terminal transmitter can be fed with data either
from the IDLE character buffer (IDLE = e.g. SYN, BSC,
AOC) or from the Character buffer, where data to be
sent from the terminal are placed. :

For character control from either buffer there is a num-
ber of flip-flops, some of which are set by the CPU with
the SELECT signal,

Also two multiplexers are included in the output channel.
- IDLE character buffer

Transm1ss1on of idle characters occurs when the LCU is
in the input mode.

In the output mode idle characters are transmitted when
no data character has been sent to the normal output buf-
fer, the Character buffer.

Output of data to the idle buffer is carried out with 8 bits
and parity is not generated during transmission., This
enables the sending of any character.

The characters being set in the IDLE buffer arrive from
the CPU over the I/O bus wires BOU 0~ BOU? and are .
set by the command SELS5.

SEL5 sets by force also the flip-flop H indicating New
Idle Stored. The flip-flop remains set until the Idle char-
acter has been taken to the line.

This is effected in that way that the Terminal transmitter
being loaded with parallel data from the Idle buffer over

a multiplexer, is shifting out data on the line 103 (TMD)

in ser1a1 form.
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Each time a complete 8-bit character has been sent out
"Empty'" will be signalled.

By that the flip-flops E and ¥ will be reset. The "l.oad'-
signal opens up for the next character, "Empty" ceases
and the flip-flops E and F will again be set.

The flip-flop D has not changed its state, the reset state,
indicating Idle selected to the multiplexer, which selects
the data inputs from the Idle buffer.

When the flip-flop E activated the flip-flop F and brought
it into set state, the signal also proceeded through some
gates. A clock pulse is let through for resetting of flip-
flop H, at which a TEST signal leaves for CPU which
transmits new characters, Idles or wvalid characters,

. Note. If the terminal remains in the Output mode but the

CPU does not feed out new characters to the Idle
buffer, the last character is still in the buffer and
since the Terminal transmitter runs continuously
the last character will be transmitted repeatedly.

- Character buffer

When the CPU decides to transmit a valid character, it
feeds out the character on the I/O bus wires BOU 0-BOU6
along with the command SEL 6.

Thereby the character will be set into the Character buf-
fer, The flip-flop G is set and the signal Character
Stored is received. This signal sets the flip-flop D that
selects the other eight multiplexer inputs letting through
the character stored in the Character buffer to the Ter-
minal transmitter. This character contains only seven
bits and the parity bit is generated in a specific circuit
for getting odd parity.

As soon as the complete character has been sent out on
the line, the Terminal transmitter signals '"Empty', by
that the flip-flops E and F will be reset.

These flip-flops ‘are again set when "Empty' ceases. By
that the flip-flop D will be reset but before that a clock
pulse will reset flip-flop G. This flip-flop sends a TEST
signal to the CPU, informing that the LCU is ready for
the next character.
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- - Loop function

On the LCU board there is a switch called LOOP by
means of which a switching can be made so that incoming
data to the terminal, on circuit 104 (RCD), are sent back
on circuit 103 (TMD).

This switching is used at trouble-shooting to test the line
and the modem..

With the LOOP switch inputs on a multiplexer are select-
ed. The multiplexer consists actually of three multiplex-
ers with two inputs each. The inputs are selected simul-
taneously. The first one selects between output data from
the Terminal transmitter and input data from circuit 104
(RCD), to be sent out as TMD. The second one lights
the lamp RTS, either from flip-flop J (output) or from a
fixed voltage level. This means that the lamp will glow
with a steady light in the position LOOP.

The third multlplexer sends out RTS either from the flip-
flop J (output) or from a fixed level (LOOP). When the
LOOP switch is set into position LOOP the signal LIT 2
will also be applied to the I/O bus. Thereby the lamp
LOOP on the control panel will glow.

- Selection possibilities on the LCU board

There is a possibility of switching the clock signals to
the Terminal transmitter. These signals arrive normally
as TSET or as RSET. The switching is effected by re-
soldering a strap between two soldering lugs.

The other switching possibility is that one can select
whether the parity bit on the incoming data shall be sent
to the CPU, or not.

Normally the parity bit BID 7 is not required to the CPU
since the parity check is already carried out in the Ter-
minal Receiver, and the result sent on BISO0. In this way
programs are saved because no parity test by CPU is
needed. This switching too is effected by soldering.
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.5

PCU

On the PCU board there are circuits for data adaption,
data transferred between the control unit and printer and
keyboard,

The following circuits are incorporated:

e Printer control unit
Printer operable circuit
Timer _

Keyboard display buffer
Keyboard control unit

- Printer Control Unit (PCU)

Printing is performed character by character. The con-
trol unit includes a buffer for two characters. A ready
signal is generated as soon as there is room for next
character in the printer control unit buffer.

The printer will accept codes according to Figure 2.1:6.
Other codes will generate a ready signal only.

Ready signal and command according to Figure 2.4:5,

When the CPU applies data on the I/O bus wires BOU 0-
BOU 6, concurrently with the command SEL 0, the char-
acter is set into the Printer Character IN buffer.

The flip-flop L is, simultaneously, set by force by SELO
thereby indicating Character Stored. This signal passes
an AND-gate, if the flip-flops N and O are reset, i.e.
no printing is in progress.

From this AND-gate the signal proceeds partly to the
OUT buffer, being loaded with the character from the IN-
buffer, partly to the flip-flop M, being set,

The condition that flip-flop M is '"1" and {flip-flop N is
"0'" is sent back and lets through a clock pulse Cp2 for
resetting of the flip-flop L. Thereby a receipt that data
have been stored in the OUT buffer is sent to CPU over
RDY O on the I/O bus.

When flip-flop M has been set, it sets, one Cpl later,
the flip-flop N, and Execute will be sent to the printer
for printing of the character available on the data lines
from the OUT buffer., As long as the flip-flop N is in
the set state, the OUT buffer can not be loaded with new
characters.

As soon as the printer completed the character it re-
sponds with Ready, this setting the flip-flop O, that re-
sets the flip~-flops M and N. The Execute ceases and
thereby also Ready, causing resetting of the flip-flop O.




PHILIPS

PHILIPS

MATRIX PRINTER PTS 3100

data systems Page V1-5.4/19

&

Training and Maintenance Manual | lssued 73 10 16

- The OUT buffer will now be able to receive the next

character which during Execute has been loaded into the
IN buffer, i.e. PCU is able to store two characters.

If the switch HOLD is placed in position Hold (irstead of
the normal position Release), the printer will be halted,
because RDY 0 will be inhibited and the CPU will stop
sending more characters to the PCU,

- Printer operable circuit

Before the control unit can start the transmission of data
to the printer the CPU must test, on the line RDY 1, that
the printer is operable,

This test is done ' after every
Form Feed command to the printer in order to check that
"Paper out'" condition is not at hand in the printer,

RDY1 comes from the flip-flop P which,' if reset, sends
out RDY 1 concurrently with LIT1, which lights the lamp
Paper out on the control panel.

Flip-flop P is set by the signal Printer operable, along
with either the RESET switch (SW1) on the control panel,
or at power on by a pulse the duration of which is ca
300 ms. This pulse is generated by MC (Master Clear).
See the timing diagram in Figure 5.4:4.

Power ON

MC (30 ms) | |
Delay 300 ms ' l

Printer |

operable . - -
~ 150 ms v J:T Operable
Flip-flop P | Ready

Figure 5.4:4 Operable timing

The RESET switch has the same function as MC but is
used after loading the printer with new paper, this in
order to get rid of the RDY 1 signal and to extinguish the
Paper out lamp on the control panel,
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- Timer

The terminal is equipped with a timer for time super-
vision of certain sequences. The timer is connected to
the ready line RDY 2 and ready is the initial state after
power on. When the command Activate timer is given,
the ready signal is reset and occurs again after 300 ms.
If another command Activate timer is given before the
previous one has disappeared, time measurement will be
re-started and the ready signal appears 300 ms after the
last activation,

The Activate timer command is BOU 4 together with SEL4,
- Keyboard Display Buffer

The keyboard accommodates four indicating lamps which
can be lit and extinguished under program control. A lit
lamp corresponds to a '"1' bit. The least significant bit
concerns the lamp to the extreme right,

The information to the lamps is stored in the Keyboard
display bqf’ffer, consisting of four latches being set by
data from the I/O bus wires BOUO0-BOU 3, along with the
command SEL 2. BOU 0 = Input Mode, BOU 1 = Alarm,

- Keyboard Control Unit (KCU)

Upon depression of a key on the keyboard a ready signal
RDY 3 will be generated. This is to be sensed by the CPU
and the character read. The keyboard character consists
of eight bits out of which the most significant one, the
parity bit, is always zero on the I/O bus. If another key
is depressed before reading the first one, the code for
the last depressed key will be stored in the KCU buffer.
Note. Storing of the code for the first depressed key is
enabled by a reconnection.

The codes from the keyboard are in accordance with
those shown in Figure 3. 2:3.

The KCU incorporates a clock pulse generator consisting
of a divide-by-16 counter, stepped by Cpl and generating
three pulse trains:

e 45 kHz Clock pulses for the keyboard
° 9/0’ kHz used for setting flip-flops in the KCU
e Set (carry) Pulses for stepping a bit-counter and for

shifting in data into a converter

See Figure 5.4:5.
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Cpl LLLE L L

Keyboard _J_——__Q__’L__[—

clock 45 kHz Js 15 o7 ls-15 l_

Data * pit 11 A pie |2
| |

90 kHz n ( n n ( r]—
i |

Set 12 4 12 4
15 15

Figure 5.4:5 KCU clock pulse timing

In Figure 5.4:5 is shown how the various positions of the
divide-by-16 counter are used.

e Data are shifted by the pulses 8-15
o The start bit is controlled during 12 and 4
e The data bits are set into the converter during 15

When the start bit of a character from the keyboard
reaches KCU f{lip-flop Q is set when pulse 12 clocks it.
Then the flip-flop R can be set, when clocked by pulse 4.

If these two flip-flops, Q and R, have been set, the sig-
nal Enable will be generated and a bit-counter can be
advanced by the Set pulses which also set the bits into a
series to parallel converter.

Note. The start bit is checked by reading it twice. First
during pulse 12, when the flip-flop Q is set, then
during pulse 4, when the flip-flop Q can be reset
if the start bit is not steady. In that case. the flip-
flop R will never be set with the result that the bit-
counter does not start,

If the start bit is free from error, the bit-counter starts
the advancing at the same rate as the bits are set into
the converter. When the counter reaches position 8 the
character will be parallel set into the Keyboard buffer,
simultaneously the flip-flop S is set and RDY 3 leaves for
CPU, informing that data are available for fetching from
the Keyboard buffer. (The bit-counter is reset also by 8.)

The CPU responds with SEL 1 that resets the flip-flop S
at the same time as the information on BID 0-BID 6 (BID?7
always 0) and BIS O, originating from a parity check cir-
cuit, is fetched in.

- Selection possibility on PCU
Normally the last depressed key is stored but if a strap-

ping is resoldered to flip-flop S instead of to SEL1, the
first depressed key will be stored.
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This last mentioned case therefore occurs as long as the

"flip-flop S remains set (and so it is until SEL 1 fetches

the character) preventing bit 8 from the bit-counter from
reloading the Keyboard buffer.

PRINT SUPPRESS is an other selection possibility which
can be done with a switch on the control panel

If the switch is activated all entered characters are re-
placed by spaces before printing,

When activated the switch puts out the signal RDY 4 on the
I/0O - bus and when someone is typing on the keyboard, the
CPU will send Space to the printer instead of the codes of
the keys.,.

This means ;, with the switch in position Print Suppress
the print head will be moving one character space for.
every character that should have been printed,
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5.5 Controi Unit Routines
5.5.1 General

The following definitions have been made below:

e Owutput: transfer modem » terminal
e Input: transfer terminal » modem

— The code of the terminal

The ‘terminal P1094 uses codes which are equivalent to
the ASCII/ISO-7 code table in Figure 2.1:6, and codes
for the below mentioned characters which, however, lack
significance for the printer. (If e.g. STX is inserted in
a message, the printer does not take any consideration
to it.) Such characters are:

e SOH (01) Start of heading

e STX (02) Start of text

e ETX (03) End of text

e EOT (04) End of transmission

e ENQ (05) Enquiry

e ACK (06) Message accepted

e NAK (15) Message not accepted

e SYN (16) Synchronization character

For input the same codes as above are used, however,
with the following exceptions:

e BEL (07) Bell
e BS 08) Backspace

o~

e FF (0C) Form feed

- Text format for output mode

The texts transmitted to the terminal have these formats:

a)

S E B
T|----Text----{T C
X X C

b)
S S E B
O} ----Heading---- T ----Text----|T C
H X X C

BCC = Block Check Character




%u{ data systems MATRIX PRINTER PTS 3100 Page V1i-5.5/2
Training and Maintenance Manual | Issued 73 10 16

PHILIPS

It is the duty of the central computer to insert CR LF in
the proper positions in order not to go beyond the line
capacity of the printer.

- Text format for input mode

The max length of the text transmitted from the terminal
is 127 characters, with the following format:

s| A (&) |E B
T| D (D) ----Text----|T C
X| R (R) X C

$_sec,ond poll address (not generated in a
1-address system)

L first poll address

Only the text part is generated by the keyboard. Each
text may consist of one or more lines, separated by
CR LF.

The keyboard operator need not care about all extra
characters required for the transmission of a message
but start by just depressing the key BREAK whereupon
the terminal switches to the input mode as soon as the
two buffers are free.

Input mode is indicated by the rightmost lamp on the
keyboard.

- Terminal status

See the flow charts for the terminal, Figures 5.5:1 and
5.5:2.

The terminal can take a number of status, with and
without keyboard: : :

e ATTENTION SELECT A state of transition after Power
ON, Paper OUT and Busy con=~
ditions, When the terminal re-
ceives the enquiry/select sequence
from LCU 5, the terminal shifts
from this state into the OPERAB -
LE state

e OPERABLE The normal state of the terminal,
When the two buffers of the ter-
minal are occupied, or when the
Break key is depressed, it shifts
into the BUSY state
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e BUSY The terminal state when no buf-
fer is available or when the Break
key is activated for transmission
of a message from the terminal.
Normaly the terminal shifts from
BUSY into ATTENTION SELECT
state when the buffers have been
printed. If, however, paper out
occurs before, the terminal will
shift into the inoperable state

e INOPERABLE Terminal state if
- paper is out and Form Feed or
lLine Feed isprinted, The terminal
switches into ATTENTION SE
LECT when paper has been inser-
ted and Paper Out Reset key is
pressed

- input transfer was after three a
attempts not succesful and the
alarm lamp lights (recovery alarm).
The terminal switches into ATTEN-
TION POLL when the Release key
is depressed.

e ATTENTION POLL This state will be taken by the
terminal if the transmit key is
depressed. Then transfer will
start from the terminal., If the
message is not approved it will
be repeated up to three times if
necessary, However, if the trans-
fer is not succesful the alarm
lamp will glow on the keyboard
and the terminal becomes IN-
OPERABLE,
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3)

Power
on
switch

 INOPERABLE

Paper
out

Reset
switch

| aArTENTION ¥
SELECT

Selection
\procedure

* The terminal shifts into operable status after sending
attention select status identification character once.

1) When 1st buffer is printed out and 2nd ‘buffer is empty
2) Two buffers occupied
3) If previous state was BUSY
4) The terminal goes to OPERABLE
after it is addressed ,

Figure 5.5:1 Status flow chart for terminal without
keyboard
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Test > INOPERAB LE >
switch
Power Paper Paper Release
on . out out
switch Reset lamp
switch
ATTENTION ©
SELECT
3) 2
OPERABLE v
Selection
4)v procedure
1)
Cancel Break Datatransfer
function key : from
Datatransfer lerminal
to
2) erminal
BUSY ~
|
Transmit ATTENTION ,
key POLL

The terminal shifts into operable status after sending
- attention select status identification character once.

When ist buffer is printed out and 2nd buffer is empty
Two buffers occupied

One buffer printed out and BREAK not depressed

If previous state was busy '

To OPERABLE after the terminal is addressed

B\
e N S S’

5)
Figure 5.5:2 Status flow chart for terminal with keyboard
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5.5.2 Line procedure
3 Basic datacommunication procedures are used.

e Enquiry during which the LCU 5 asks for status of
one or more terminals.

o Write during which the LLCU 5 transfers a message
to one or more terminals,

e Read during which one terminal transfers a mes-
‘sage to LCU 5.

Beside the transmission control characters (SOH, STX:-.)
mentioned in 5. 5.1 are other characters

ADR "Address characters'" (1 or 2), used to select ter-
minal with.

The address characters are different depending
of what kind of procedure is determined.

SELECT Enquiry/write procedure
POLL Read procedure
IDT "Identification characters' (1 or 2) used as an

answer from a terminal when selected from LCUS5
during Enquiry/write procedure.

SIC (1-5) '"Status information character' used as an answer
from a terminal when I.CU 5 asks for '"'status en-
quiry''.

e SIC1! - NAK: Inoperable

SIC2 - NAK: Busy

SIC 3 - NAK: Attention POLL
SIC 4 - ACK: Attention SELECT
SIC 5 - ACK: Operable

BCC Block check character
- Enquiry procedure

During the Enquiry procedure the status of one
or more terminals is investigated.

The Enquiry procedure is stopped only when an
I/0 interrupt occurs because

e 1.CUb5 will transfer a message to a terminal
'@ A Terminal replies Attiention POLL/SELECT.
See figure 5.5:3
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To send a reply the terminal has to generate the signal RTS
(Request to Send) which make the modem to start the car-
rier and then answer RFS (Reading for Sending).

The RTS will cease when the LCU5 terminates the commu-
nication with EQOT.

- Write procedure

During a Write procedure a message is sent from the
central computer to one or more terminals. The terminal
must be selected by address select characters, and the
terminal has to send answer upon the message.

If the terminal has received the message correctly, it ans-
wers with ACK, upon which the LCU5 terminates the com-
munication with EOT. This make the RTS to cease.

If the message was wrong the terminal answers NAK.

If the message is sent 3 times with NAK as reply the com-
munication is ended with EOT,

See figure 5.5:4

Is the reply not a correct ACK or NAK the LCU 5 make a
resynchronization to invite the terminal to repeat its ACK
or NAK.

This is made twice and if it is not successful the commun-
ication terminates with EOT,.

- Read procedure

During a Read procedure a message is sent from the ter-
minal to the control computer.

When the terminal has a message to send it will during the
Enquiry procedure answer ''Attention POLL".

Then the LCU5 sends EOT-POLL address - ENQ to 1nv1te
the terminal to send the message.

If it is correctly received the LCU5 answer ACK. Then the
terminal sends EOT upon shich the LCU 5 terminates the
communication with EOT.

If the message is not correctly received the LCU5 answers
NAK.

Upon NAK the terminal tries again, and after 3 NAK it
sends EOT to LCUb5. Then LLCUS5 terminates the communic-
ation with EOT, ‘
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If the terminal doesnt get a correct answer (ACK or NAK)
it starts a resynchronization procedure and sends an ENQ
to invite LCU 5 to repeat its ACK or NAK,

This is made twice and if it is not successful the terminal
sends EOT AND THE LCUS5 answer EOT.

See figure 5. 5:5.
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LCU 5

=n

P1094
AOC
AOC
SYN
SYN
EOT
ADR 1_]_.
(ADR 27 ) [~
ENQ 27
SYN — RTS
BSC
BSC
SYN
SYN
IDT 1
(tpT 2) ) ~©
SIC 1-5
ACK/NAK
SYN //SYN '
EOT
\ ———
(?DR s }=n+1 — RTS SYN
L DR
ENQ -2
SYN RTS
T —*Bsc
BSC
SYN
SYN
IDT 1

Character abbreviations

ACK = acknowledged

ADR 1

ADR 25=

AoC =°

IDT 1
IDT 2

(1!

select address 1
1" . 2

all one character (FT)
BSC = bit synchronization character (AA)
identification 1

1" 2

EOT = end of transmission
ENQ = enquiry
SYN = synchronizing

SIC 1-56 =

status identification 1«5

Figure 5,5:3 The basic structure of Enquiry procedure
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L.CU 5 P1094
SYN
SYN
EOT
ADR 1
(ADR 2:)
ENQ 5 |
SYN » RTS —— BSC
BSC
SYN
SYN
IDT 1
(IDT 2 )
SIC 5
ACK
SYN — " syN
STX 4| ‘
T
E
X
ETX
BCC
SYN \\b SYN
| ACK

SYN ‘// SYN

EOT |

SYN \l\b SYN.
RTS

Figure 5.,5:4 The basic structure of Write procedure
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LCU 5 P1094
SYN
SYN
EOT
ADR 1

(ADR 2D
ENQ p\J\‘
SYN RTS

SYN
ACK I

Figure 5.5:5 The basic structure of Read procedure
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5.5.3 CPU-PROM routines

The CPU package 4004 of the terminal contains the fol-
lowing functional blocks:

e Address register (program counter and stack organized
as 4 words of 12 bits each) and address incrementer

e (Index) register (64 bits organized as 16 words of 4
bits each)

e 4-bit adder (accumulator)
e Instruction register (8 bits wide), decoder and control
e Peripheral circuitry.

The functional blocks communicate internally through a
4-line bus. They are shown in-Appendix 5. 4:1.

The 16 4-bit registers and the instruction register are the
most important sections in the present context. The index
registers can be used either singly for temporary storage
during computations, or in pairs to address memory and
to store data fetched from the read-only memory.

The 8-bit instruction register can hold at any one time a
4-bit operation code and a 4-bit operand. Some instruc-
tions in the 4004 are of double length (16 bits instead of
8), have multiple operands, and are stored in successive
read-only memory locations. They take two system cycles
for execution instead of one.

The 4004 has a total of 45 instructions in its repertory,
plus a no-operation dummy instruction that uses up one
instruction cycle but doesn’t do anything. The 4-bit oper-
and code in an instruction can specify, among other
things, one of the 16 individual registers, or, with 3 bits
one of the eight register pairs. The upper end (most sig-
nificant bits) of the register pair is the same as one of
the even-numbered individual registers.

- Address modes

The 4004 CPU uses the following address modes.

e Pointer This permits a machine with a short

word length to address a'large memo-
ry array. And because such large ar-
rays may require more bits in an ad-
dress representation than can be con-
tained in an instruction word, the ad-
dress is kept in a special register or
pair of registers preloaded by an in-

struction in the program. Subsequent

instructions then refer to locations in
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the memory, which are addressed by
the contents of the pointer register.
However, the preloading instruction
adds to the overhead in machine ope-
ration, reducing the over-all perform-
ance.

e Immediate The instruction word consists of an
operation code (Op code) and an oper-
and code (to be operated upon).

When the operand code is an imme-
diate address, the processor executes
the instruction on the operand code it-
self.

e Indirect When the operand code is an indirect
address, the processor executes the
instruction on data found at the ad-
dress specified by the operand.

Indirect addressing and pointer addressing are similar,
except that the address points to a PROM word

instead of . a main-memory location. The particular
mode of address is identified by the op code itself or by
a flag bit associated with the op code. -

Indirect addressing is a powerful tool in all software
systems. It’s particularly powerful in minicomputers,
where the limited word length prevents direct access to
more than a small part of the memory, and for the same
reason, it can be equally powerful in microprocessors.

" - Interrupt

The 4004 CPU doesn’t operate with interrupt, however,
it can be reset by a reset (MC) signal.

TEST signal is used to inform CPU, through an instruc-
tion JCN (Jump conditionally) that LCU is ready, i.e. a
character is available for fetching or that a character
has been sent.

- Instruction time

CPU operates with two types of instructions:

e l-word instruction with an 8-bit code and an execution
time of 11,2 us

e 2-word instruction with a 16-bit code and an execution
time of 22,4 us
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Due to the time-multiplexed operation of the system, the
8-bit instruction is fetched with 4 bits at a time on two
successive clock periods. ‘The first 4-bit code is called
OPR, the second 4-bit code is called OPA.

For a single word machine instruction the operation code
(OPR) contains the code of the operation that is to be
performed (add, subtract, load, etc.). The modifier (OPA
contains one of four items:

(1) a register address

(2) a register pair address
(3) four data bits

(4) an instruction modifier

“For a 2-word machine instruction the first word is simi-

lar to a l-word instruction, however, the modifier (OPA)
contains one of four items:

(1) a register address

(2) a register pair address

(3) the upper portion of another PROM address
(4) a2 jump condition

More detailed information is given in MCS-4 User’s
Manual. '

- RETOPS program in MCS -4
e Use of registers

A0 - A5 General purpose registers used by
both foeground and background
programs, Contents are modified
by foreground,

A6 - Al13 Registers used by foreground pro-
gram, Contents may not be changed
background,

Al4 - A15 ' Registers reserved for background .
Contents may not be changed by fore-
ground,

e Subroutine levels

Level 0 is origin

Background subroutines may be called by progra;ns on
levels 0 - 2 -

Foreground is one subroutine and may be called from
levels 0 and 1, Foreground may only go down one sub-
routine level,
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e Data Memory

01230123456789AB CD-E-F

00

01

4

02
03
04
05
06
07
08
09
0A
0B
0C
0D
OE
OF
10
11
12
13
14
15
16
17
18
19
1A
1B
1C

<@——— BUFFER 0 —P»

>l

| /7 \

l«§—————— BUFFER 1 ————P»

1D
iE
\IF\

v

Status : Main Memory

BUFFER 0: 000 - OFF
BUFFER 1 : 100 - IFF

When the buffer is extended

BUFFER 0 : 000 - IFF
BUFFER 1: 200 - 3FF

chip 0

1chip 1

7\

* chip 2

J \

> chip 3

chip 4

chip 5

chip 6

chip 7 -

\__V_f\_v__/h_v__l\
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e Use of Data Memory

buffer. When a message is stored in the buffer the End
is indicated by a character ( 80 )1 after the las_; charac-
ter., This is the only character wﬁich has bit 2" =1
(parity bit). In all other characters is the parity bit = 0,
This means that only 7 - bit characters can be stored.
in the Data Memory.

Status Characters :

~ STO0O - Not used

STO1 Not used
STO02 ST020 Only used in routine PRBUF
= 0 Break key not depressed
=1 Break key depressed:
branch to keyboard module
after printing
STO021 Not used
sST022 No buffer chaining indicator
= 0 DBuffer chaining
= 1 Double buffers
STO03 Used in routine PRBUF
Contains print buffer pointer
STO031 Most significant 4 bits
ST032 " Middle significant 4 bits
STO033 Least significant 4 bits
ST030 Contains next terminal status
" when paper is out
= 0 Inoperable
= 3 Attention select
= 6 Operable
=9 DBusy
‘ = C Attention poll
STO04 Not used ' :
STO5 " '
STO06 "
STO7 "
STO8 "
STO09 _ Select address
g%gg? } Address in one address system
or first addréss two address
system
- STO090 contains zone part
ST091 contains data part
ST092 = 0 for wne address system
= 6 for two address system
ST093 Data part for second address

in two address system
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STOA Not used
STOB "
STOC STOCO Terminal program status
= 0 Inoperable
= 3 Attention select
= 6 Operable
= 9 Busy
: = C Attention poll
STOC1 = 0 S'tatus change allowed
= 1 Status change locked
STOC?2 = 0 Lower buffer
= 1 TUpper buffer

STOC3 Base for upper buffer and
end of lower buffer,
1 2x 127 character
2 2 x 255character or
1 x 255 (= 2 x 127 chained )

4 1x511(=2x 255 chained )
STOD . Used during resynchronization

' at reception to store address for

next function,
STODO Chip select

H

g%ggé Address within the chip
STODI1 is most significant
STOD3 Not used
STOE Not used

STOF "

No further status characters are used,
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- Input/Output channel programming (see Figure 5.5:6)

Input sequence:

1. Select device
2. Read the character from BID lines
3. Remove device select

Output sequence:

1. Apply the character on the BOU lines
2. Select device '
3. Remove device select

SELECT

BID, BIS ﬂ

N T

Example of Read Read Read
sequence zone data status
Output

SELECT I |

BOU 75 V77
A

Example of ‘ Output Output
sequence : zone data

Figure 5.5:6 Timing diagram
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- Sequence for input of one character to CPU (4004)

TEST , . Progra.:m running

Check
Ready
lines

¢Re ady 3

Select Data Memory

Select RAM-chip (02 or 03)
for output of select device

Load select code to
accumulator

Set select device in Present on one
output latches :> select line
|
Select multiplexer input
group 1 (zone part)
4 bits from BID 4-7

Read zone part and store
in indexregister

Select multiplexer input
group 0 (data part)
4 bits from BID 0-3

‘Read data part and store
in indexregister
\

Select multiplexer input
group 2 (status)
4 bits from BIS 0-3

B
Read status and store
in indexregister

Select selected RAM-
chip

Load 0 in slected Select removed
RAM-=chip —_——> and CPU returns
to idle state
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- Sequence for output of one character from CPU (4004 )"

TEST

Program running

l
Check Ready lines

Ready | Ready
0 2

Select Data Memory
Bank O

Séelect R:A,:M‘.:-chip (01)
for output of zone part

'

Load zone part to
accumulator

|

Set zone part in
output latches

Select RAM~ chip (00)
for output of data part

Load data part to
accumulator

Set data part in
output latches

" Present on BOU-

lines 4-7

Present on BOU-
lines 0-3

Select RAM-chip (02 or 03)
for output.of select device

Load select code to -
accumulator

Set select device in
output latches

Return to idle state

:_> Present on one

select line
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- Commands and Ready signals used by CPU in the

Control Unit
° Commahd

Select line

SEL3
SEL 2
SEL1
SELO

Function

LCU input

LCU output to output buffer
LL.CU output to idle buffer

LCU command controlled by output
data

BOU 7=1 Request to sent

BOU 6=1 Remove requést to send
BOU5=1 Reset sync

BOU 4=1 Activate timer

BOU 3=1 Reserve

BOU 2=1 Reserve
BOU1=1 Reserve
BOU 0=1 Reserve
Reserve '

Display output (data in BOU 3-BOU 0)

- Keyboard input

Printer output

Note. In idle state all select lines are inactive

e Ready

Description
Reserve
Reserve
Reserve

Print suppress
Keyboard input -
Timer ready
Paper out

Printer ready

I.CU ready
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5.5.4 Receivé routin

Power O
——-& mode

LCU awaits SYN
from LCUS5 (via
modem) in the
character flow

'

SYN detected _:>F11p—flop Als set

Terminal receiver starts

After 8 bits Ter- .

minal receiver .

signals "buffer — gg%T (RDY) is sent to
filled"

CPU catches TEST,
an input mode mean- r~ CPU applies SEL 7
ing characters can and fetches char.

be fetched
EeISJES CPU resets
I.CU with the
char,

command SEL 4-
BOUS5 into neu-
tral position

CPU decides to be in
synchronism and awaits
next TEST signal. Recep-
tion continues until trans-
mission started or CPU"-
out of synchronism
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Cont, from page 5, 5/

Next char, —=> TEST to CPU

v

Ae S50,

!

End of message

CPU transmits

dummy select for .

shift to reception —=> SEL 7
- .

No
Yes

Transmission : ‘
finished ——> SEL 4-BOU 6 from
' CPU to LCU yields
reset of RTS
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.5.

6 . Printer routine

Start print
character

Wait

v

Printer signals

Ready —"—> Character moved in-
to OUT buffer. RDY O
to CPU provided that
HOLD is in position
Release

CPU applies
characters on

BOU and SEL 0 —="> Character stored in

buffer

l print character IN

Character moved

into OUT buffer —=> Character available
on data lines to print-
er.

Execute sent to

RDY 0 to CPU

the printer ——"> Character printing

l . starts

CPU applies next
character on BOU

and SEL O —_—_—:> Character stored in
l the IN buffer
a.s.0.
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5.5.7

Keyboard routine

Break
key

When the terminal
buffers are printed
the terminal shifts
to output mode

'

Key deéepression

Rightmost lamp on
keyboard is lit

—> Character transfer-
red to the control
unit, and, if start bit
OK, the bit counter

. starts

v
When counter
reaches 8 the
character is
set into keyboard

buffer —_>RDY3 to CPU

CPU fetches from
BID and BIS using
SEL1 ——= > Resets RDY 3

'

Next key depressed

i

d. S. 0.

Character transfer-
red to the control unit
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5.5.8 Signal labels

Mnemonic | Designation

Remarks

102 Signal ground

103 Transmitted data

104 Received data

105 Request to send v

106 Ready for sending

107 Modem ready
108/1 Connect data set to line
114 Transmitter signal

element timing

115 Receiver signal
element timing

BOU (8) Bus output, data

BID (8) Bus input, data
BIS (4) Bus input, status
SEL (8) Select signals

RDY (8) Ready signals

Test Ready signal from LCU.
to CPU
LIT (4) Lamp signals
Cp Clock pulse Cpl, Cp2
) Non-overlapping clock
‘ phaseleSi, ¢2
MCL Master clear
D (4) Data bus
Sync Synchronizétion signal

"CM PROM | Control mode for PROM
- - CM RAM Control mode for RAM

To modem
To modem
From modem
To modem
From modem
From modem

To modem
From modem

From modem

Internal bus from
CPU .

Internal bus to PROM
Internal bus to PROM

" Internal bus from

LCU, CPU
Internal bus to PROM,

Internal bus to CPU
Internal bus to panel

From CPU

From CPU
System reset signal
from CPU

Bus between CPU,
PROM and buffer 1, 2

From CPU ,
From CPU
From CPU
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5.6 P 1094 typenumber list
5.6.1 Printer
P 1094 |PTS Part Data
XXX 3111-001 | Basic printer unit 220 V 50 Hz
3131-001 | Basic line interface ‘
(Dummy card) ECMA-C like
3191-001 | Form Feed assembly |
13191-008-| Different form length
-030 | for 3191-001 1,5" - 12,5" .
3192-001 | Bell
3195-003 | Label P 1094 .
020 3121-001 | Platen peg feed and
friction feed 69 ch
019 =002 == 80 ch.
021 -003 = 110 ch
210  |3141-001 | Ch gen. standard ASCII, 64 chs
(standard) : _ '
204 3142-001 | Ch. gen basic ISO -7, 57chs
(Swedish)
3142-011 Swedish P 1000 PROM
‘ (for 3142-001) 7 chs
201 3142-001 | Ch. gen. basic ISO -7, 57 chs
(Danish)
3142-012 Danish P 1000 PROM 7 chs
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5.6.2 Keyboard
P1094 |PTS Part Data
XXX 3150-001 Basic Unit with
(standard) code gen. ECMA-23 C/V1
3150-002 | Dummy plug for
3150-001/005
3150-012 | Lamp text panel P 1000-vers.
3151-011 | Std keytops P 1000-ctr/keys
XXX 3150-001 | Basic unit with code
(Swedish) | gen. ECMA-23 C/Vi
3150-011 PROM, scand, lay-
out
3150-012 | Lamp text panel P 1000-vers.
3151-012 | Swedish keytops P1000-ctr/keys
XXX 3150-001 | Basic unit with
(Danish) code gen. ECMA-23C/V1
3150-011 PROM, scand, lay-
out
3150-012 | Lamp text panel P 1000-vers.
3151-013 | Danish keytops P 1000-ctr/keys
5.6.3 Control Unit
P 1094 | PTS Part Data
XXX 3161-011 Control unit, basic 2 x 12'} chs
XXX 3161-011 | Control unit, basic 2 x 127 chs
3161-012 | Buffer extension (for
3161-011) 2 x 127 chs
XXX 3161-011 Control unit, basic x 127 chs
3161-013 | Keyboard adaptation
XXX | 3161-011 | Control unit, basic x 127 chs
3161-012 | Buffer extension 2 x 127 chs
3161-013 | Keyboard adaptation
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In all P 1094 numbers for Contr'oI unit are following parts

included.
Part Used for 12 NC
Power connector Printer
Power connector Control unit
Cover Printer
Interface cable Printer —o
Control unit
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PHILIPS

TERMINAL ADJUSTMENTS IN P 1094 CONTROL UNIT

On the cards you will find bridges to adjust the terminal
and on some cards you must check that they have the
right number of RAM:s(if extended buffer is wanted)
and PROM:s ( for keyboard)

The adjustments are made by jumpers or soidering straps

between nubered bridge pins, in accordance with the
configuration and adjusting information given below.

-~ Card PROM

] Adjustment. of terminal address

Tabie for 1-address system, B8 = 0, B9 =0.

Terminal - number
Decimal » Binary
B4 B3 B2 Bl BO
0 0 0 0 0 0
1 0 0 0 0 1
2 0 0 0 1 0
3 0 0 0 1 1
4 0 0 1 0 0
5 0 0 1 0 1
6 0 -0 1 1 0
7 0 0 1 1 -1
8 0 1 0 0 0
30 1 1 1 1 0
31 1 1 1 1 1
Address selection field
B8 B5 _ - BO 1

Ex., 1 - address, number 21

=15

10 16
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Table for 2-address system, B8 =1, B9 = 0,

Terminal number
Decimal ‘Hexa- , Binary
decimal] B7 B6 B5 B4 3 B2 Bl | BO
0 00 0 0 0 0 0 0 0
1 01 0 0 0 0 0 0 1
2 02 0 0 0 0 0 1 -0
3 03 0 0 0 0 0 1 1
31 1F 1 1 1 1 0 0 1
32 20 0 0 0 0 0 1 0
149 95 0 1 0 1 0 .0 1
255 FFr |1 1 . 1 ] 1
least significant most significant
Address selection field
B8 B5 . BO 1

) () SN (NN B
B B0 56 6 5 Ba:

Ex., 2 - addrgss,*number 2110 = 1516

Note, If the buffer is extended to 2 x 255 characters,
set B9 = 1.
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PHILIPS

e Check the quantity of PROM:s (1702A)

Chip in location

Receive only | 1c| 2c|3c l4c}ip}| - | - | -
Send/Receive| 1C] 2C | 3C [4C | 1D |2D{ 3D | 4D
-~ Card CPU
e Check the quantity of RAM:s (4002)
Chip in location
Buffer size 4002-2 4002-1
2 x 127 chs 1B} 2B | 1C |2C 3B | 4B | 3C| 4C
2 x 255 chs ‘
add chips in } 1D| 2D| 1E | 2E 3D | 4D} 3E | 4E

- Card LCU

e Parity bit ( = BID 7))

6A9 (D7) soldered strap to ground (standard)

6A9 (D7) " " to 5A12

® SYN-character

ASCII-code 2D12 soldered to 5A2
2D13 "

EBCDIC-code} 2D12 soldered to 5A3
2D13 " to 5B4

e Clockpulses to terminal transmitter

TSET

RSET | 2EI11l "

to 4G10 (option)

~ Card PCU - T T
e Store first or last depressed key

Last key

First key 2E1l1 "

(option)

‘o 5B 7} (standard)

2E11 soldered to 4G11 (standard)

2E1l1 soldered to 2E12 (standard)
to 1¥ 3 (option)
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6.1

6.1.

General

1 Service methods

Preventive service

TheApreventive service takes place two times a year
or after 250 hours of printing operation, if the printers
are used.in several shifts.

The preventive service is split up in at least two
different service occasions regularly spread over
the year. Steps to be taken are to be mentioned in
part 6.2.

Corrective service

The correct1ve service is made in four d1fferent levels
according to the following:

e lLevel 1is limited to field service at the cus-

tomer and comprises the following service in-
terventions:

a) trouble-shooting by means of test unit

b) repair by changing broken modules _
c) check of function by executing on-line/off-line
tests

The interventions are estimated to take about
half an hour.

The spare parts list in chapter 8 defines the
modules that are allowed to be exchanged in
level 1. These modules must therefore be in-
cluded in the supplies that the service man
brings with him.

Level 2 comprises service of complete modules
at the area service office. The steps taken are
limited to simpler works and exchange of parts,
estimated to take about two hours. A complete
module, e, g. a keyboard is taken to the area
service office for exchange of a component that
could not be exchanged at the customer due to
the time required. The level 2 spare parts are
also deflned in the spare parts list in chapter 8.
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o Level 3 corresponds to service carried out at
the work shops of the national organizations, or
at the PTS supply centre service organ1zat1ons.
The service measures are:

a) repair of boards by using a tester

b) exchange of mechanical and electrical compo-
nents

c) adjustment, calibration and functional check

o Level 4 means repair of broken parts or comp-
.lete modules at the PTS supply centre service
organization. Modules that must be repaired on
level 4 are:

matrix print heads

Prices for repair of boards are firm. As to
repair of complete modules this will be charged
according to the time needed for the repair.

The total repair time at the PTS supply centre
organization is about two weeks from the time
the unit has arrived in the factory till it has
left the factory. Costs for customs and freight
to be charged to the customer.

- Demands and offers from the PTS supply centre

A monthly fault report has to be sent to the PTS supply -
centre service organization in order to enable a statistics

study of the error rate. Further details are given in
chapter 7. '

The PTS supply centre also offers technical assistance
in case of intricate service problems. °

Relations to the customer

- Planning preventive service visits,

When planning preventive service, the service man has
to agree the time suitable for his visit with the office in
question., That agreement will be done at least three days
before the visit. In busy working times, the service man
will try to avoid to implement such service measures
that may cause to deject the registration of the entire
office.
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6.1.

- Access to customer’s telephone
Service personnel is provided free of charge with a

possiblity to use telephone and a suitable place for
writing necessary for their service work.

- Basic set for corrective service, level 1 and 2

To carry through corrective service at level { and 2,
the following basic set of service requisites is neces::
sary.

e One service case with the contents specified in the
appendix 6. 1:1

e One Exerciser
- Additional set for preventive service

To be able to carry out preventive service, the service
man must also access to the following tools and instruments

@ Spring balance 0 - 200 p

e Voltmeter, 5V accurancy of t 0.5%
0 - 36V range of measurement

L] Vacurﬁ cleaner

e Consumption material

e Linnen cloth for cleaning
e Cleaning liquid

e Oil, grease , solvent
See appendix 6, 2:1
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Recommended tools

Item Article Qty Type

1 Knife 1

2 Box wrench 5,0 mm

3 Box wrench 5,5 mm

4 Extension board, Printer 1 PTS 5131 191 11200
5 Instrumentpocket lamp 1

6 Needle files 1 set

7 Pliers - 1 Cutting type

8 Pliers i Flat type

9 Pliers 1 Flat type pointed
10 Pliers 1 Polygrip 150 mm
11 Stripping plier 1 For wire AWG18-ANG30
12 Pair of scissors 1 125 mm

13 Screwdriver 1 2,3 x50

14 Screwdriver i 3,2 x 125

15 Screwdriver 1 5,3 x 125

16 - Screwdriver 1 6 x 150

17 Screwdriver 1 8'x 150

18 Screwdriver 1 4,5 x 80 pozidrive
19 Screwdriver 1 6,2 x 100 pozidrive
20 Screwdriver 1 4 x 100 mm Angled
21 Screwdriver 1 6 x 100 mm Angled
22 Sliding calliper 1 140 mm
23 Soldering iron 1 20 - 25'W
24. Adjustable spanner 1 100 mm
25 P-U spanner 1 5 mm
26 P-U spanner 1 - 5,5 mm
27 P-U spanner 1 7 mm
28 Tin sucker 1
29 Tweezer 1 150 mm
30 Tweezer 1 150 mm Angled
31 Universalmeasuring-

instrument 1 VA - meter

32 Feeler gauge 1 0,5 - 1 mm
33 Wireunwrapper 1 For 0,25 mm wire
34 Wire wrapper 1 For 0,25 mm wire
35 1 PTS 5131 191 23400

Extension board P 1094

Appendix 6. 1:1 The contents of the Service Case
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6.

.2

2.1

.2.3

[

Preventive service

General

® The object of the preventive service is to keep the
equipment in good condition functionally by regular
maintenance actions.

e The service is carried out twice a year

e Contact is taken up with the contact represerntative
of the customer at least three days before the planned
service action at which time it shall be agreed upon the

day and time for the service.

e Upon arrival to the customer the service engineer shall
inform the contact representative as to the extent of
the service. '

e Disconnect the line and start preventive service.
Keyboard

e Remove the rear top cover of the printer and put in
the Exerciser.

e Check the function of the keyboard.
e Clean the shield using a linen cloth and cleaning fluid.

e General visual inspection.

CAUTION
WHEN MOVING THE PRINT HEAD BY HAND,  APPLY
PRESSURE ON THE CARRIAGE. DO NOT PUSH ON THE
PRINT HEAD ITSELF.DOING SO MAY CAUSE MIS-

ALIGNMENT.

® Remove the cover and the protection plate.
® Remove Ink Ribbon

e Clean the printer at all accessible places, using
vacum cleaner.

e Clean the moveable parts of the ink ribbon mechanism
with a fine hair brush and cleaning fluid.

® Clean the matrix print head guide bars, the platens and .
nose bearing with a fine hair brush and cleaning fluid.
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Clean the guide bars for the carriage using a linen cloth
and cleaning fluid.

Clean the gear belt and the driving wheel with a brush.
As a last action when the printer is reassembled after
lubrication and checks, clean the shield using a linen

cloth and cleaning fluid.

Liubrication

Lubrication is performed according to the lubrication chart
on appendix 6.2:1. Clean the lubrication site properly prior
to lubrication.

Checks

Belt tension

The tension in the carriage driving belt should be such
that 100 + 50p are required to depress the lower part
against the six side bar placed under it. When measuring,
there must be a flat side turned upwards. Use the relay
spring balance for measuring. If adjustment is necessary,

both the screws holding the bar are to be unfastened and

the bar twisted. Tighten the screws again.

100 + 50.p

adjustment
bar

M

a @,
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e The matrix print head is driven by hand towards the
platen and the distance is measured with a feeler gauge
according to the sketch below. If it is not correct change
the head.

- ]

Matrix Print head 0.65 % 0,05m Platen

Steelbar —Pp»

= Printing checks

Insert the logic board and the Exerciser.
Mount the protection plate
Supply the printer with a new Ink Ribbon.
Connect the printer to the mains and make Power ON.
e Check the voltage tolerances
+ 5V + 2%
- 12V + 5%
+ 36V + 10%
e Ink Ribbon feed.
Check that the ink ribbon feed is smooth.

Check that the feeding direction reverses when the ink
ribbon link is moved from the one position to the other.

Check that the rivet in the ink ribbon is able to operate
the link, :

® Check the manual line feed and proper printing on the
lines. If it is not correct remove the platen and put it
back with the gear wheel in an other position, and try
printing again.
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Check the Paper out switch and the Operational switch
when printing from the Exerciser.

Home position

Check the width of the left margin, i.e the distance
between the hole centre (not the paper’s edge) and the
first character (N). See the sketch below. The dlstance
is adjusted by moving the home position bar.

N 14 mm minimum

y

O

The printing quality and the character set

Check, with the help of a printing sample from the
Exerciser, that the printing quality is good. If it is
not, replace the matrix print head,

If Error is found in the character set, replace the

electronics logic board

6.2.4 Ending the preventive service

Reassembled the printer and check that the screws are
tightend.

Connect the line cable.
Perform a test transaction from the line.

Inform the contact representative that the service is
completed, and fill in the service report.
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PHILIPS

PRINTER LUBRICATION INSTRUCTION
General

Lubrication intervals
Lubrication according to the following instruction is, nor-
mally, to be carried out once a year. However, excepted are:

® carriage guide bars (lubrication point 5)

e print head spindles (lubrication point 2)

These parts must be lubricated every half year, i.e at each
preventive service occasion. At occasions when only the ex-
cepted parts are to be lubricated, it is, however, recommend
to inspect the remaining parts as far as possible without re-
moving any protection plates.

Lubricants and solvent to use

Besides lubricants also a solvent is necessary when lubricat-
ing. The types to be used are:

Lubricant/solvent Type
no.
1 Shell Tellus Oil 15
2 Shell Tellus Oil 41
3 Aero Shell Grease 8
4 Solvent of the white spirit type

In the figures showing the lubrication points, the lubricant/
solvent to be used is indicated by the number in accordance
with the table above. Example:

1-3

I L——Lubricant to be used: Aero Shell Grease 8

Lubrication point no. 1

It is of great importance that no lubricant is running, dripping
or splashing from a lubrication point. If so, contacts, switch-
es, ink ribbons etc. may be spoiled.

CAUTION
DO NOT USE ALCOHOL OR FREON TO CLEAN THE
PRINT HEAD. THESE SOLVENTS LEAVE NO OIL
FILM AND THE PRINT NEEDLES RUN DRY.
DO NOT OIL THE NEEDLES. USE ONLY SOLVENT
OF THE WHITE SPIRITE TYPE.( = Lacknafta in
Sweden, and Terpentina Shell in Holland)
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PRINTER ,” PTS

3111-001

5-1
Reference Part designation Remarks
1-4 Print head Top of the nose section
2-3 Spindle Sliding surface (2 pcs)
3-2 Arm Bearing
4-1 Roller Bearing
551 Guide bar Sliding surface (2 pcs)
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PRINTER, PTS 3111-001

11-3

10-2

Reference Part Designation

Remarks
6-2 Shaft with a track Hide behind the Form-
Feed gear-wheel
7-3 Gear wheel Gears
8-2 Gear wheel Bearing
9-2 Gear wheel Bearing
10 -2 Gear wheel Bearing
11 -3 Gear box Gears
12-3 Carriage belt Inside
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6.3.1

Corrective service

For check and uncomplicated trouble—shootihg of the print-
er and the keyboard with their indicating lamps a so called
Exerciser is used.

The Exerciser consists of a board with a number of TTL-
circuits, a Programmable Read Only Memory (FROM) and
some switches.

With the aid of this board, to be inserted in the interface I
location of the printer, it is possible to check all charac-
ters and functions of the printer and all codes from the
keyboard as well as the status of the indicating lamps.

The Exerciser is divided into three functional parts, see
Figure 6.3:1;

e Printer exerciser,

LED exerciser,

Keyboard exerciser

- Printer exerciser

The printer exerciser part accommodates a Test Character
Generator, consisting of a PROM, which is exchangable
and programmable in various ways to suit different pur-
poses. '

This PROM is read with an address counter that states
those consecutive addresses in the memory which apply
data on to the seven data lines to the printer,

Between the address counter and the test character gene-
rator there is a program selector, controlled by a 3-way
switch by which it is possible to select either the printing
of all characters stored in the memory or the printing of
the first or the second half of the memory.

Test character print-outs from the printer commence if
the switch READY (beside POWER) is activated. The
switch resets the address counter which reads the first
character in the memory the code of which is applied the
data lines. B

The READY-switch triggers, through a delay circuit A, also
the flip-flop B, that emits an Execute-signal to the print-
er. The printer answers with a Ready-signal as soon. as
the character is printed. This signal resets flip-flop B and
the Execute-signal ceases. However, the Ready-signal also
proceeds, through another delay circuit C and advances

the address counter one increment, at which a new char-
acter is applied on to the data lines, '
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The delayed Ready-pulse triggers, through the delay cir-
cuit A, again the flip-flop B, and a new Execute-signal is
obtained.

This print-out sequence will continue through the entire
memory repeatedly until the switch READY is placed in
position OFF.

If the switch is again activated the address counter starts
from zero, unless the reset signal is broken by a switch

on the board. Would that be the case, the address counter
continues from the position where it stopped.

The printer exerciser can be started also by an internal
switch on the board. In this case character print-out con-
tinues until the switch is released.

- LED exerciser

The keyboard includes four indicators consisting of Light
Emitting Diodes (LED) which are tested by a LED exer-
ciser.

This exerciser is formed by .an oscillator that starts when
the board is inserted, and a counter to which the light
emitting diodes are connected.

The LED’s will be put on in binary form, keeping time
with the counter steps, as soon as the exerciser is used.
They can be put off when operating the BREAK-key on the
keyboard. When activated this key resets the- counter and
all lamps are turned on., This procedure is used for test
of the BREAK-key, which has separate wires to the print-
er.

- Keyboard exerciser

All keys but BREAK can be tested by the keyboard exer-
ciser. '

Upon depression of a key its sedecimal code is written on
the printer which then performs carriage return and line
feed. This is carried out in the following way.

When a key is depressed the keyboard transmits in serial
form the code of the key. The code is sent as. Transmitted
data, along with a Transmit gate pulse to the keyboard
exerciser. The keyboard receives its clock pulses from an
adjustable clock oscillator on the exerciser. The oscillator
is adjustable (50 Hz - 200 kHz) in order to allow a test of
different transfer rates from the keyboard. For the freq-
uency change a capacitor is attached between two soldering
lugs.

The Transmit gate pulse opens for letting through the data
of the key into a character buffer, simultaneously it re-
sets a parity check circuit and starts a control circuit,
containing a 4-step sequence counter.
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The first two stages open a code converter, that reads the
code in the character buffer, four bits at each reading,
and converts these bits into two sedecimal characters,
which are being transmitted, one after the other, to the
data lines of the printer.

Next sequential stage transmits carriage return, and the
last stage transmits line feed to the data lines.

At each sequential stage an Execute signal has been sent
to the printer. The answer from the printer is a Ready
signal that advances the sequence counter. After the fourth
stage the counter is reset. '

If a parity error is obtained at a key depression, a flip-
flop in the parity check circuit will be set. The parity
check circuit transmits a stop signal to the LED exerciser,
The counter in the exerciser, as a result, stops and the
indicators stop flashing, instead they glow with a fixed
light corresponding to the position of the counter.

- Application

At trouble-shooting or test the following aids are needed:
e Ixerciser,

e Voltmeter,

e Open-ended spanner, 7 mm,

® 25-pole Cannon connector,

e Screwdriver

To be able to measure the voltages in the printer and to
install the exerciser, the top part of the printer cap must

‘be removed.

{ Switch off the mains voltage
2 Draw out the line connector (J5)

3 Raise the front part of the cap and unscrew the rear
part. Remove the top of the screening can to make the |
logic boards visible

4 Remove the interface board

5 Insert J5, the 25-pole connector available, that should
have a wire connected to terminal 7 (earth reference)

6 Switch on the mains voltage and measure the voltages

e +36 V (on fuse in the power supply unit)
e -12 V (on fuse in the power supply unit)
e + 5V (on the power supply unit)

7 Insert, if the voltages are correct, the exerciser on
the location of the interface board .
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10

11

12

13

14

15
16

Check, if the keyboard is connected, that the indicators
flash and go out when the key BREAK is depressed

Test the printer by operating the READY-switch of the

printer, or by holding the START of the exerciser de-

pressed, at which the printing starts. Select, with the

remaining two switches of the exerciser, printing of the
first or second half, or printing of the whole test pro-
gram. Also to be selected is whether the program has

to be reset at each start

Check the sedecimal code of each key (see Figure
3.2:2) by activating the keys, one at a time. The two
digits of the code are written on the printer, thereafter
a carriage return and a line feed are carried out

Depress several keys concurrently and notice that all
of them are printed. In this way the N-key-roll-over
function of the keyboard is tested

Check the line feed with various line feed selector set-
tings

If a form feed assembly is included, check its function
and check also that it corresponds with the paper form-
at it, automatically, has to feed .

Check that the ink ribbon moves each time the print
head is transported. Move the arm for changing the
ribbon direction to the position not used for the moment
and notice that the moving direction is reversed

Exchange any faulty unit and check again

Switch off the mains voltage and restore the printer in-
to the original state. Connect the line and switch on the
voltage.
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6.3.2

TROUBLESHOOTING P 1094

For troubleshooting on the terminal P 1094 there are in the

~ Control Unit two testswitches, the LOOP-switch to test the
line and TEST -switch to test the printer, by means of which
it is possible to trace a faulty board in the Control Unit,

Symptom

Probable cause

Action

Power lamps on the
Control Unit or the
Printer do not lit

Power cables are not
connected properly

Check the cables

Mains fuse in the
Control Unit

Check the fuse(2A S.B.)
located on the rear

Mains fuse in the
Printer

Check the fuses(l.6A
S.B.)located above the
mains cable inlet on the
rear

Faulty lamp

If manual Line Feed
works on the printer,
a lamp is faulty.
Replace it

P 1094 does not
answer when called

Line connection to
P1000 is broken

Check if the Loop Test
is OK. If it is not,check
the line connection and
the modems

- LCU-board defective

If the line seems to be
OK replace the LCU-
board

Power supply faulty

Try the printer test by
switching the power Off
and set TEST -switch On.
Switch power On.

If the printer does not
print check the DC-
voltages on an extension
board inserted instead of
the LCU-board,
Meassure on the pins
soldered on strip no,

1 = signalground
2 = +5V

4= -12V

6 =+12V

Replace the faulty Power
Supply
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Symptom Probable cause Action

( continued )

PROM-board is de-
fective or wrong -
address is coded

If the Loop Test is OK
and the voltages OK but
printer test does not
work, replace the PROM-
board and make a new
printer test

CPU-board faulty

If it still does not work
replace the CPU-board

LCU- modem cable
defective

Check every part in the
cable,Replace or repair
it if necessary -

I/O-bus defective

Replace the whole
Control Unit

Printer does not
work

PCU-printer cable
defective-

Make manual line feed
and if it is OK, check or
replace the cable

PCU-board defective

If P1094 answer when
called but does not
print, replace the PCU-
board :

Printer faulty

Disconnect the printer

cable. Make a link in the
printer connector between
pin No.

7 = ground
12 = Eécecute

3 =2
10. = 26

and a string of A:s will
be written

If the printer does not
print, go on to the
TROUB LESHOOTING
PRINTER

Input from the Key-
board does not work,
The Input Mode lamp
does not lit when the
BREAK-key is
depressed

PCU-printer cable
defective

Check/replace the cable

Bad connection bet-
ween Printer and
Keyboard

Check if the Keyboard
is properly fitted to the
printer
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Symptom

Probable cause

Action

( continued )

Keyboard faulty

Disconnect the Printer-
PCU cable and insert the
Exerciser in the printer
and test the codes from
the keys, particulary
the BREAK-code.
Replace the Keyboard if
necessary

PCU-board faulty

Replace the board

PROM-board de-
fective

Make the Printer test
and if it is OK check
that the PROM-board
is provided with 8
PROM-chips. Replace
the board if necessary

CPU- board de -
fective

Make the Printer test
and even if that works
allright some RAM-
chip may be faulty,
Replace the CPU-board

Input Mode lamp
is continuously
lighting

The P1000-system
does not collect the
buffer contents

The TRANSMIT -key is
is activated to transfer
data toP1000, but this
does not happen so
P1094 is blocked. Switch
power Off and On and
try BREAK-key again.
If it works , check the
line, modems and LL.CU-
board
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6. 3.3 TROUBLESHOOTING PRINTER PTS 3100
This troubleshooting chart is supposed to be a reminder and
an aid at corrective service,
Start all troubleshooting, on the printer, by making a manual
line feed (LF -test) and if it is working the power supply is OK.
As next step always check the operable switch (Ready) and the
paper out detector switch.
Symptom Probable cause Action

Power lamp
does not lit

Power cable is not
connected

Check/replace the
mains cable

Mains fuses are
blown

Check the fuses (1.6A
S.B) located above the
mains inlet on the rear

Power lamp is faulty

If LF-test is OK the
lamp is faulty. Replace
it.

+ 5V - fuse (44) is
blown

Remove the top-back-
-cover. Then the fuses
in the power supply are
accessible.
Check/replace the faulty
fuse and measure the
voltages, + 5V, -12V,
+36V on the fuses (see
item 8.1.1 - 27, 28, 29)}

The printer does
not print. The
power lamp is
lighting

The fuse for +36V is
blown

Make L.F-test, remove
the top-back-cover and
check/replace the faulty
fuse.

Measure the three vol-
tages on the fuses,

The print head is for
some reason to the
left of the home pos-
ition.

If LF-test is OK the
head can be to the left
of home position and if
the printing starts with
a Carriage Return, the
head never can reach the
home -position and be-
cause of that no Ready
signal is given.
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Symptom Probable cause Action
(continued) "The printer logic If the voltages are

board is defective

correct remove the
interface board and in-
sert the Exerciser.
Make a printer test and
if nothing happens re-
place the logic board.
An error on the board
may cause that some
fuse blows but it is not
necessary so.

The Interface board
is faulty '

If the print test from the
Exerciser works Ok the
error may be in the In-
terface board. Replace
it.

Printer line cable

Check/replace the cable

Paper out-detector
switch or Ready
switch are not On.

If this switches are not
switched on Relay ki it
cannot generate the oper
able signal to the inter-
face.

The operable signal can
be measured as a short
circuit (when active)
between pin 18 and 19 in
the line connector.
Replace the faulty switch.

Manual line feed
error

The line feed switch
on the logic board is
defective

Replace the switch

The spring that affect
the switch may be
wrongly bended.

Check the spring and
adjust it if necessary.
The spring is located in
the top front cover under
the manual line feed
button.

The logic board is
defective

Replace the board.
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Symptom

Probable cause

Action

Line feed error

The logic board is
defective

Remove the line connec-
tor and the top covers
and insert the Exerciser
instead of the Interface
board. If the line feed
is not working replace
the logic board.

Some gear wheel may
be loosened.

Check the wheels while
moving the platen knob
by hand. Check also that
the motor shaft is mov-
ing then. If it is not,
screw up the loosened
wheel.

The platen motor is
defective

Remove the cover plate
over the mother board

and measure with oscillo-
scope the pulses to R3 -
R6, and if they are Ok

Replace the motor.

The carriage speed
is going down to
- 30 Hz during CR.

The printer must be
cleaned and lubricated

Follow the Lubrication

Instruction in Appendix
6.2:1. .

The logic board is
defective

Replace the board

The carriage tries
to go further on in
the Home -position

<

The optical carriage
detector is defective
or the cables are
faulty.

Measure directly on the
pins of the detector with
an oscilloscope or volt-
meter. See if the level
switch from low to high
when you put a paper in
the detector.

The logic board is
defective

Replace the board.

PHILIPS

The carriage passes
the whole plate with-
out printing.

The optical carriage
detector is defective.

Check/replace the detec-
tor.

The logic board is
defective.

Replace the board.
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Symptom

Probable cause

Action

Characters are
missing

The logic board is
defective.

Disconnect the line and
put in the Exerciser and
make printer test. Re-
place the logic board if
it is not Ok.

The Interface board
is defective or has
wrong line speed
selected.

If printer test from the -
exerciser was Ok, check
the speed selector jum-
pers or replace the
board.

The printer cable is
defective.

Check/replace the cable.

Program error. -

The interface is fed with.
characters too fast. Put
in idle-characters in the
program.

Character error,
parts of the charac-
ters are lost.

The printhead is

Check if all needles are

defective. printing Ok. If it’s not,
clean the head. If this
does not help, replace
the head.

Carriage

Ribbon cable broken

Check/replace the cable.

Character-generator
is defective.

Replace the generator
and the PROM if there is
one.

The logic board is
defective

Replace the board.

The interface board

If the printer makes the
characters Ok when using
the Exerciser, replacé
the Interface board.

" The ink ribbon is
not moving or bad-
ly moved.

The ink ribbon board
is defective.

Take away the spools and
check if the motorshafts
are moving. If not,
change the board.

The cables to one of
of the motors are
defective.

Check/replace the ink
ribbon feed assembly.
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Symptom Probable cause Action
The logic board is Check if the clock pulses
defective. are delivered to the ink

ribbon board. Replace the
logic board if necessary.

The ribbon switch is Check/replace the Ink
defective. . ribbon assembly.




PHILIPS

\

Appendix 6,3:1/1

PHILIPS : MATRIX PRINTER PTS 3100
J data systems

Training and Maintenance Manual | Issued 73 10 24

Explanation of the Exerciser testprogram

The testprogram is stored in a PROM ( 1702 ) which
when delivered from PTS contains the following testprogram
for 80 characters Platen (see figure 1). However the PROM
can be programmed in an other way to suit other platens

"length and special wishes.

"The te stprogram is split up in two halfs.

@ The first half starts with one line of text.

Next line contents 80 characters starting and ending with
8 stars and in between all the 64 characters in the charac-
ter generator set,

If the printer logic is provided with Basic ISC character
set (57 character) without the extra PROM for the 7 spe-
cial characters, there will be 7 empty places in the prin-
ted line.

The first half ends with two line feed, to separate it from
‘the second programbhalf.

e The second half starts with one line of text, telling a line
feed and backspace (3 backspace) will be done, and then
repeated once (check that the three dots are located under
each other indicating that the Back Space command is
all right).

After the last three dots, there is the text Carriage Re-
turn (CR) to tell that a carriage return without line feed
will be done.

And in the beginning of the same line as for CR com-
mands Bell, CR and Form Feed (FF) is printed and also
executed. ‘

And the program ends with three "Underline'' and two line
feed.

If a form feed assembly is included the Top of form can
be checked by the location of this underline, which when
no FF assembly is included will be 1/12 inch under the
last printed line.
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6.4 Exchanging spare parts in Printer PTS 3100

6.4.1 General
Applicable as a general rule is that the power supply on
the printer must be switched off, and the line connector
disconnected. If a keyboard is directly mounted to the
printer, they have to be separated before the printer cover
can be removed.

6.4.2 PTS 3100 Printer, type PTS 3111-001

In part 8.1. the spare parts of the printer, are listed and
shown. When dismantling the printer the rear cover is
unfastened by remobing two screws along the rear edge of
the paper inlet groove. Furthermore there are two more
screws, one on each front inside, that can be loosened
just a few turns with an openended sparmer of 7 mm. If
then the platen knob is removed the rear cover can be
lifted off from the remaining part of the case. In order to

- also remove the latter, two catches along the lower part
and two on each sid of the back of the printer must be

loosened and lifted up. By that the printer can be drawn
out of the case from the rear. Inside the printer there are
also two protection plates that must be removed at certain
exchange actions, see below.

- Notes and tips
Printed board assemblies

e When exchanging the electronic’s board; turn up the
front cover and remove the rear cover, as described
above. Then the board protection cover can be lifted up
by force. '

e Exchange of the ribbon control board demands the whole
case and the protection plate under the carriage to be
removed.

Matrix print head

e Turn up the front case, unhook the two print head draw
springs and disconnect the ribbon cable

e Unfasten the print head by remov1ng the two screws on

- its right-hand side

e Before mounting a new print head, check that it is pro-
vided with a nose roller.

e When mounting, check that the head is attached perpen-
diculor to the platen
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-® After mounting, check that the head is moving forwards
and backwards easlily and freely

e Check that the draw springs are able to pull the head
back and that the ribbon cable runs freely without ob-
structing the movement of the head

e Check that the head reaches the print level along the
entire printing range without touching the fore part of
its spindle guides.

Carriage roller

e Turn up the front case, unhook the two print head draw
springs and disconnect the ribbon cable

e Unfasten the print head by removing the two screws on
its right-hand side

® Remove the head and unscrew the arm holding the roller

e Before mounting a new roller, clean the bearing and
lubricate it with Shell Tellus Oil 15

® When fastening the print head, check that the head is
attached perpendicular to the platen

e After fastening, check that the head is moving forwards
and backwards easily and freely

e Check that the draw springs are, able to pull the head
‘back and that the ribbon cable runs freely without ob-
structing = the movement of ‘the carriage. .

Carriage bushes

® Remove the case and separate the bracket combining
the carriage with its opto switch

e Replace the bushes and reassemble so that the play bet-
ween the bushes and the guide bar is minimized

e Check that the carriage runs without being obstructed
by the ribbon cable; the tabulate markers or the mask
ruler :

Carriage opto switch

e Remove the case and unfasten the carriage opto switch
® After mounting a new switch, check that the switch runs
freely from the tabulate markers and the mask ruler.

Carriage ribbon cable

e Remove the case and the protection plate under the
carriage

e Unfasten the ribbon cable begmmng at the print head/
opto switch end

® Check that the new ribbon cable runs freely without
obstructing the movement of the head.
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Carriage motor

Ribbon feed assembly

"Ribbon motor

Ribbon switch

Platen motor

Remove the case and the protection plate under the
carriage

Disconnect the motor from the mother board, unscrew
and lift out the motor

When mounting a new motor, make sure that the motor
shaft fits into the braking disc

Correctly mounted the gear shall be practically free
from play.

Remove the case, the protection plate under the carriage
and the electronic’s board protection cover

Disconnect the ribbon feed assembly from the mother
board and unfasten the assembly by removing two screws
at each side member

After mounting a new assembly, check that the carriage
opto switch runs freely from the tabulate markers and
the mask ruler.

Remove the caseé] the protection plate under the carriage
and the electronic’s board protection cover

Unfasten the ribbon feed assembly by removing two
screws at each side member and tilt the assembly for-
wards in order to get at the ribbon motor to be replaced
When mounting a new motor, make sure that it fits-
properly into the gear without jamming and without too
much play. '

Remove the case, the protection cover over the elec-
tronic’s board and the itself
Unfasten the ribbon feed assembly by removing two
screws at each side member and tilt the assembly for-
wards in order to get at the ribbon switch
Adjust the new switch into a position where the ribbon
link can easily be moved between its end positions

Remove the case, disconnect the platen motor from the
mother board and unscrew the motor

The new motor shall be mounted in such a way that the
gear play is minimized '
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6.4.3

Power supply

Other details

Keyboard, type PTS 3151-001

The mains fuses are exchanged from the rear without any
dismantling

The power supply can be unfastened by unscrewing 5
screws from the bottom and 4 screws on the rear of
the printer

Access to the power transistor is pos51ble if the rear
protection plate is unfastened by loosing 4 screws

When exchanging platen; turn up the front cover and
remove the rear cover. Loosen the platen catches and
lift the platen upwards-backwards

Paper catches are exchanged in the following way. Turn
up the front cover, remove the rear cover and unhook
the draw spring of the catch to he replaced. Then the
catch is unfastened by removing its locking washer
Exchange of fuses for the print head demands the case '
and the protection plate under the carriage to be remov-
ed ¢

Exchange of fuses in the power supply, the rear cover
must be removed

From feed assembly is easy detached when the case is
removed

Note: It is not necessary to detached the form feed
assembly for exchange of form feed, which can be done
without dismantling the printer

The Bell assembly can be exchanged if the power supply
is removed

Exchange of platen knob can be done if the knob is push-
ed off from the platen shaft by force and the new one
can be pulled on

In part 8.2 the spare parts of the keyboard, are listed and
shown. Before exchange of parts the keyboard have to be
separated from the printer by loosing two cordoned big
screws on the printer underside. The keyboard is dis-
mantled by removing four screws from the underside.

Notes and tips

When exchanging a keyboard switch, the key set has to
be separated from the front panel by removing four
screws accessible from the inside. Then the switch can
be soldered away from the printed board.
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e A LED-indicator can be exchanged if the panel is re-
moved. Then the printed board for the LED’s can be
unfastened by loosing two screws, and the diod can be
exchanged by soldering.

e Dummy plug, type 3151-002 can be exchanged to a

: PROM type 3151-003 if the panel and the PC- board
for LED are removed. The exchange will be done
through a hole in the key set plate

e Exchange of the Keyboard Encoder is done in the same
way as described for the dummy plug.
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PTS supply centre service organization

-

The PTS supply centre service organization, SCS, con-
sists of management and five main sections according
to fig. 7.1:1. The five sections are

Documentation section, producing documents re-
quired for training and maintenance

Training section, offering training courses for
service engineers

Technical support section, offering technical
assistance in cases of intricate installation

or service problems

Technical order (TO) section, issues technical

" orders on the basis of a statistics study of

faults reported by the MMG- service department.

- The section also handles spare parts which

are directly affected by technical orders. See
part 7.1.2,

Spare part section, offers spare parts for sale
and acts as an intermediary section when re- «
ceiving spare parts for repair. The section is
also responsible for returning the repaired
spare parts to the MMG-service department.
See part 7.1. 3.

Scs management

Documen 4 Training Technical Technical Spare

tation

support orders parts

Fig. 7.1:1 Main structure of the PTS supplyé centre

service organization, SCS.

Training and Maintenance Manual | Issued 73 09 01
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7.1.3

The technical order section

- General

The technical order section can be divided into three
activities according to fig. 7.1:2. One activity con-
sists of a statictics study of the faults reported by

the MMG-service department. Fault statistics obtained
is presented to the'development department, which
decides if reasons exist to issue any change orders.
An issued change order causes a technical order to

be edited by representatives from the development
departmerit, SCS and the production department. The
resulting technical order is then distributed (the second
activity) by the TO section of the SCS. The third acti-
vity means handling of spare parts related to the tech-
nical orders.

- Input from MMG-service department

In fig. 7.1:2 there are three inputs indicated. The far
left one of these corresponds to a fault reporting by
routine, which is the base for a successful statistics
study and hence also the base for issuing of technical
orders. Therefore, it is of great importance that MMG-
service department really report all faults that are
discovered. The fault reporting by routine is excepted
to take place monthly, when all faults discovered since
the preceding report occasion are summarized.

The second input indicates a way for immediate repor-
ting of obvious design faults that may be discovered.

The third input corresponds to the receiving of spare
parts that, as a consequence of technical orders, are
to be modified by PTS.

- Output to MMG-service department

Fig. 7.1:2 shows two outputs to MMG-service department.
One of these indicates the distribution of technical or-
ders, the other one indicates the returning of modi-

fied spare parts.

The connections between the spare part section of SCS
and the MMG-service department are shown in fig. 7.1:3.
The figure shows that the connections consist of two
branches, one salesbranch and one service branch.

In the salesbranch the following communications take place
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Customer _— — — e —

Fig. 7.1:2 Activities in the technical order section

—_— — | Customer |

National organization

MMG
OEM/Service
Department

MMG
CS/Service
Department

MMG
OMD/Service
Department

Faults reporting Report of
by routine design faults

'

Spare parts

The technical order (TO) section of SCS

faults reported

Statistics study of

Distribution and follow
up of technical orders

Handling of spare
parts related to
technical orders

Fault statistics

y |

TO

TO Spare parts

Y

Development
department (D)

D/SCS/P -T

Production

department (P)

Decision as to the
editing of change
order

Change order

Decision as to
the editing of
technical
order

e

Modification of production
in progress and. spare
parts stored/received

from NO
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Field Field Field Field
Level 1 service service service service
Level 2 Area — ————_._ | Area
office "} office
MMG
Level 3 service department
Sales- Service '
branch ~ branch
Level 4 The spare part

section of SCS

Fig. 7.1:3 Connections between the ‘'SCS spare part.
section and MMG-service department

° the spare part section of SCS recommends each
MMG-service department a spare part stock
adapted to existing orders under their control

] once a year the MMG-service department are
presented a standard spare parts list with actual prices

‘. required spare parts are ordered by MMG-service
department using the spare parts list as a reference

The service branch is used for communications regar-
ding questions of corrective service measures which
are to be taken on level 4, i.e. at PTS.

The communication routine is as follows

® corrective service is ordered by MMG-service depart-
ment when the module in question is sent to the spare
" part section of SCS.
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° the section returns the module after a repair time
estimated to exclusive transport times

In cases a MMG-service department is temporarily short of
certain modules, the spare part section also offers a

quick delivery of separate modules from the supply

centre stock.
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Fault reports by routine

General

All service measures taken are to be reported by means

of service report forms provided by SCS. Each service
report written results in three sheets, one for the cus-
tomer, one punching sheet to be sent to SCS (in monthly
batches) and one copy to be kept by actual service organiza-
tion. A set of service report forms is shown in the appen-
dices 7.2:% - 7.2:3.

The SCS is only interested in the information noted for
punching of cards, see the specification in part 7.2. 3.
Would of any reason, the MMG-service department con-
sider the service report forms as unsuitable for their
administrative routines, the information specified must
nevertheless be noted on the punching sheet and sent

to SCS.

Each service report form has space for punching notes
about six different modules, provided that these modu-
les can be headed in the same way, i.e. if the informa-
tion up to and including column 40 is common for all
the modules. Remaining columns of a punched card are
utilized in such a way, that individual notes about two
modules are placed in the columns 44 - 58 and 61 - 75
respectively. A service report concerning six modules
therefore gives rise to three punched cards, all of
which have the same information in the columns 1 - 40.
See the service report set in the appendices 7.2:1 - 7.2:3,

In the monthly fault report, fed back from the MMG- ser-
vice department, the following information must be in-
cluded in each service report.

e Column 4 - 9, service report no. (when using the
SCS forms the number is already printed in the
upper right-hand corner of the forms)

™ Column 16 - 18, code for national organization, NO.
See part 7.5.1. '

® Column 24 - 29, date when the service measures
were finished (year, month, day)

e Column 40, reason for the service measures
taken (the alternatives are given in the form)
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Column 44 - 47 (61 - 64), report code for the
exchanged/repaired module. See part 7. 5. 3.

Column 48 - 52 (65 - 69), series number of the
exchanged/repaired module

Column 53 - 55 (50 - 72), absolute modification
status, i.e. the last number marked on the sticker
card

Column 56 (73), relative modification status. Note
i if all issued technical orders concerning this
module are taken care of, otherwise note 0 (see
also part 7.4. 3) '

Column 57 - 58 (74 - 75), error type in accordance
with the table in part 7.5.2. Service measures
taken on level 1 will in most cases result in code
99, as the service philosophy on that level means
exchanging of complete modules. When the ex-
changed module then is repaired on a higher ser-
vice level a new service note has to be done (if
possible on the same form as used on level 1).
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S S Chacied
'
...................................................................................................................................................... Waranty
Yes No
ey type |NO Service Tinished
1-3 16-18 24 - 29 40 40 40 40
Preventive i e . .
:o Lo N service 2 sCeonu;Eggtlve 3 Modification 4 Instaliation
Code Series No. Status All TO's executed *) Error type eplace y series NoO. Remark
44 - 47 48 - 52 53 -55 56 57 - 58 f
61 - 64 65 - 69 70-72 74 -75
44 - 47 48 - 52 53 - 55 56 57 - 58
61 - 64 65 - 69 70 - 72 73 74 -75
44 - 47 48 - 52 63 - 55 57 - 58
61 - 64 65 - 69 ' 70-72 74 -75

Job description

PTS 3100 T&MM
Appendix 7,2:1

Yes = 1, No = 0



(73.05)

PTS 60024

PHILIPS

Svenska AB Philips

Terminal Systems
Fack, $—162 10 Véllingby

SERVICE REPORT

Punching sheet

PHILIPS

Sweden
Delivery address Customer Service No.
g P Z . 0 4 3
..................................................................................................................................................... Torviee Tenaen:
Date Time
Reference to Service finished
Date Time
PTS 6000 PTS 3100 Other
Error cause
...................................................................................................................................................... e ———————
...................................................................................................................................................... Customer (Sign)
...................................................................................................................................................... Shecked
...................................................................................................................................................... Warranty
Yes No
Key type [NO Sarvice finished
1-3 16-18 24 - 29 40 40 40 40
Preventive i e
: T R service 2 sceor\l;lirggtwe 3 Modification 4 Installation
Code Series No. Status All TO’s executed )| Error type eplaced by ®ries No. | Remark
44 - 47 48 - 52 53 - 65 56 57 - 58
61 - 64 65 - 69 70-72 74-75
44 - 47 48 - 52 53 - 65 56 57 - 58
61 - 64 65 - 69 70 - 72 73 74-75
44 - 47 48 - 52 53 - 65 56 57 - 58
61 - 64 65 - 69 70-72

Job description

PLEASE, send this copy to Svenska AB Philips, Terminal System, Fack, 162 10 Vallingby, Sweden

(*

Yes = 1, No =

0

PTS 3100 T&MM
Appendix 7, 2:2



(73.05)

PTS 60024

Svenska AB Philip
Terminal Systems :
Fack, S—162 10 Villingby
Sweden

PHILIPS|

SERVICE REPORT

Service copy

PHILIPS

[Del ivery address

Customer

Service No.

Z 0043

Service request

Date Time
Reference to Service finished
] Date Time
PTS 6000 ! PTS 3100 Other
Error cause  :
...................................................................................................................................................... Sorvios oxacuted By
...................................................................................................................................................... Costomer (Siar)
...................................................................................................................................................... Chocked
....................................................................................................................................................... Warranty
Yes ’ No
Rey type JNO service Tinished -
1-3 16 - 18 24 - 29 40 40 40 40 ) s
Preventive ivi I .
: s : I 1 service Seon';li'gg“ ¢ 3 Modification 4 Installation
Code Series No. Status All TO’s executed x.}{ Error type eplaced by series No. | Remark - -
44 - 47 48 - 52 53 - 55 56 |87 - 68 o
61 - 64 65 - 69 70-72 73 74 -75
44 - 47 48 - 52 53 - 55 56 657 - 53
61 - 64 65 - 69 70 - 72 73 74 -75
44 - 47 48 - 52 53-55 57 - 568
61 - 64 65 - 69 70-72 73 74 - 75

Job description

Transport method Travel costs Livin§=out' allowances = -
amount costs
Car km
(* Yes=1, No=0 PTS 3100 T&MM

Appendix 7, 2:3
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Technical orders

General

Technical orders (TO) are issued in all cases where
important technical information about equipment in
use is to be distributed. The most important kind of
technical orders are those concerning hardware modi-
fications. Technical orders of that kind are in prin-
ciple edited in accordance with the standard rules given
by NV Philips-Electrologica, Apeldoorn. However,
technical orders from the PTS supply centre service
organization have a simplified numbering system, de-
scribed in part 7. 3. 2.

The forms used for technical orders have the appearance
shown in the appendices 7.3.1 - 7.3.2, In the upper right-
hand corner the TO number is placed. The number con-
sist of the letters ZET followed by two groups of nume-
rals, as shown by: ZET -XXXX-XXX. The letters ZE in-
dicate the origin of the document, i.e. Svenska AB
Philips - Terminalsystem, Stockholm - Villingby,
Sweden. The letter T stands for information sheet.

In the first group of four numerals the report code of
the module concerned will be found. As regards the
report codes, see part 7.5.3.

‘The second group of three numerals form the run- |
ning number of technical orders concerning this par-
ticular module.

Contents of a-modification TO

In the field '""Concerning'' below the head of the first
TO form (appendix 7. 3. 1) a modification TO is an-
nounced in the following way:

PTS 3100, modification of (unit des1gnat1on) type
(relevant type de 51gnat10n)

The field "Description' starts with a title and gives then
the required information under the following headlines

1. Information
e Short description
e To be accomplished by :
) Caused by
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Start of execution
Status change

Kit number
Classified

Spare parts affected
Other TO’s affected
Documents affected .

Serial number affected :

Estimated time

Reasons and purpose
Modification procedure

Test procedure

.

Document change actions
Supply data

Kit of installation tools

Manhours required per unit

O 0 N o kW N
. N « .

Status change

It should be noted, that part 1 of the. description, Infor-
mation, is a summary given on the first TO form,
shown in appendix 7. 3.1. Remaining parts, the more
detailed descriptions, are then written on forms shown
in appendix 7. 3.2.




PHILIPS

data systems

&

ZET -

TECHNICAL ORDER

Issued

Concerning

Description

SUBJECT:

1. Information

Short description

To be accomplished by :
Caused by

Start of execution
Status change

Kit number

Classified

Spare parts affected
Other TO’s affected
Documents affected
Serial number affected :

Estimated time

SVENSKA AB FHILIPS - Terminalsystem
Stockholm - Vaillingby, Sweden

Page'1/
PTS 3100 T&MM

Appendix 7,3:1




PHILIPS A ZET -
%J data systems TECHNICAL ORDER

' Issued
SVENSKA AB FHILIPS - Terminalsystem
Stockholm - Villingby, Sweden ' Page

PTS 3100 T&MM |
Appendix 7, 3:2
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Device status cards

General
To each module provided with a sticker card, see part
7.5.3, belongs a device status card that will follow
the niodule through its lifetime. The device status
card is used to follow up all modifications carried

" out as a consequence of issued technical orders.

The device status cards belonging to a certain equip-
ment are to be kept in connection to the installation
site, easily accessible to the service engineers.

Would any status card be lost or damaged, the SCS will,
if asked, issue a new one.

The layout of the device status cards is shown in
appendix 7.4.1. In the right-hand corner of the head
the status card number will be found. The number
consists of the letters ZET followed by four nume-
rals, equal to the report code of the module. Com-
pare with the numbering of technical orders.

Below the head there is a field where the following in-
formation is provided.

e Product, e.g. PTS 3100

e Unit/serial number, designation and serial
number of the module corresponding to the -
report code included in the status card number

e Type, defines the particular version of the
module ’ ‘

e Article number (12 NC), the 12 NC of the module

e Located in, defines the nearest superior unit of
" the equipment '

The next two fields of the status card are intended for the
sign - of a district manager and for any special remarks.
With district manager is meant that person‘who is respon-
sible for execution of the modifications.

The rest of the status card embraces the area to be used
for the real status notes. In the top of the very left column
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PHILIPS
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the two first parts of the technical order number
(ZET-XXXX-) will be found. The last part of the
number, the running number of technical orders
concerning this particular module, is to be noted in
the column according acs the orders are received. The
numbers formed by these three numerals are equal
to the numbers that are to be marked on the sticker
card when executing the modifications.
In the next column the classification given in the tech-
nical orders will noted. Three classifications are used.
® mandatory, note M
e retrofit on failure, note F
e optional, note O
The third column is intended for a short description
given on the first page of each TO.
In the last columns are specified when the modifications
were executed, by whom and the organization to which
the executant belongs. The latter information is noted by
an X in the relevant column, PTS or NO,

7.4.3 Handling the device status cards

Each technical order received must immediately be
noted on the corresponding status cards, irrespec-
tive of whether the modification is executed or not,
The reason for that is to make it possible for the
service engineers to include the relative modification
status in their service reports, cf. part 7.2. 3.

Do not forget to enclose the status card when a module
is taken to an area service office, to a national service
department or is sent to PTS for repair/modification.




ZET-
| ==

TO number

Ci

Short desc fiption

r_
tuj data systems TECHNICAL ORDER ZET-
%%% STATUS CARD lssued
Pf‘ 4
Product:
Unit/serial number:
Type:
Article number (12 NC ) :
Located in:
Sign of the district manager, responsible Remarks:
for execution of the modifications quoted
herein:
-
Executed

Date Sign{PTS§ NO

SVENSKA AB PHILIPS - Terminalsystem
Stockholm - Villingby, Sweden

Page
PTS 3100 T&MM

Appendix 7,4:1
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Reference tables

Country Code
Europe 010
USA 130
Belgium 170
Denmark ' 300
Germany 320
Finland 370
France 380
Great Britain 420
Ireland 460
Italy 520
Japan 540
Netherlands 670
Norway 710
Ausvtria 720 -
Portugal 790
Spain 850
Iceland 950
Sweden 970
Switzerland 980
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7.

5.2

Nature of error Code Remarks
Mechanical 10
Broken 11
Worn 12
Bent 13
Loose 14
Dirty 15
Adjustment 16
Missing part 17
Production failure 18
Electrical 30
Short circuit 31
Burnt 32
Interruption 33
Component failure 34
Value changed 35
Cable failure 36
Bad soldering 37
Spark-over 38
Fuse 39
Other 50
Unknown 51
- External cause 52
‘Program failure 53
Operator’s mistake 54
Transport damage 55
To be found out 99 The module concerned has

only been replaced by a
new one and then taken to
a higher service level for
repair
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7.5.3 Table of report codes

® Basic Printer unit, type PTS 3111-001

Module/component

Repor
code

4

Article no, Remarks

(12NC)

(S= sticker card)

Basic Printer Unit
Basic Printer Unit

Electronics board

Ink ribbon feed board
Matrix Print Head

Ink ribbon feed assy
Ink ribbon motor
Carriage motor

Platen motor

Opto switch carriage
Ink ribbon switch

Line space’selection switch
Paper out detection switch
Carriage ribbon cable
Carriage bush
Carriage roller

Print head draw spring
Paper catch

Platen knob

Peg mech. cpl,

Peg mech, cpl.

Paper tearing off

Line feed switch

3000
3001

3100
3101
3102
3103
3104
3105
3106
3107
3108
3109
3110
3111
3112
3113

3114

3115
3116
3117
3118
3119
3120

5131

2422
2412

5131

2412

5131

190 59900 | S/ 50 Hz 220V

70900 | S/ 60 Hz 115V

191 14900
05300
190 19800
38000
59200
58900
63600
100 08920
12000353
127 00001

191 04300
100 12150
09410
13120
18250
18780
190 48500
48600
58700
128 02088

right
left
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Module/ component Report Article no, Remarks
code ' (S= sticker card)
Power Supply, PE 1446 3140 |[5131 100 64000 | S/ 50 Hz 220V
Mains switch 3141 1602 0101 Marq,
Lamp power ON 3142
Operation mode switch 3143 1601 0101 Marq.
Relay 3144 .PRME 1500 S AH
Fuse 1 A fast 3145
Fuse 2 A fast 3146
Fuse 0,63 A fast 3147
Fuse 4 A fast 3148
Fuse 1.5 A slow 3149
Fuse 2 A slow 3150
Power Supply 3151 S/ 60 Hz 115V
Character Generator 3160 |5131 100 01771 | 64 Chs,
Character Generator 3161 | 01761 | SJ
Character Generator 3162 01781 57 Chs.
PROM for code 3162 3170 9332 365 20112 | 7 Chs, unprogr,.|
PROM for code 3162 3171 {5131 101 05001 | 7 Chs,S3wsP1000
Platen peg feed 3175 ({5131 191 71000 | 69 Chs,
Platen peg feed 3176 64800 | 80 Chs,
Platen peg feed 3177 64900 | 110 Chs,
Platen peg feed 3178 64700 | 69 Chs, for SJ
Basic mech, assy for
auto form feed ' " 3180 |5131 190 62900
Form length 3,0-in,; for 3180| 3181 62300
" 3.5 in, " 3182 69200
" 4.0 in, " 3183 62400
" 4,5 in, " 3184 69300
" 5.0 in, " 3185 69400
" 5.5 in, " 3186 69500
" 6.0 in, " 3187 69600
" 6.5 in, " 3188 69700
- 7.0 in, - 3189 69800
" 7.5 in, " 3190 69900
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Module /component Report Article no, Remarks
code (S=sticker card)

Form length 8,0 in, for 3180 | 3191 [5131 190 70000

" 8.5 in, " 3192 70100

" 9.0 in, " 3193 70200

" 9,5 in, " 3194 70300

" 10,0 in, " 3195 70400

" 10.5 in, " 3196 70500

" 11.0 in, " 3197 70600

" 11,5 in, " *3198 70700

N 12,0 in, " 3199 70800

" 12,5 in, " 3200 62600
Bell 3210 5131 191 18200 |
Cover open indication 3211 190 66300 | SJ
Buzzer 3212 19115600 | SJ
Basic line interface 3230 [5131 191 15400| S/Dummy card
Line interface 3231 18300 | S/CCITT V-24
Line interface 3232 15100 ] S/ KSR 33
Line interface 3233 15000 S/ SJ
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e Keyboard, basic unit, type PTS 3150-001

Module/ component

Report
Code

Article no,

Remarks
(S=sticker card)

Keyboard, basic unit
Solid state lamp
Keyboard switch

" Keyboard switch, (lock type)

Dummy plug for PTS 3150-001
PROM unprogr, for "

3250
3251
3252
3253

3260
3261

5131 190 60400

2422 128 01446

5131 191 19800
101 02190

S/ECMA 23C
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e Control Unit, type PTS 3161-011

PHILIPS

5131

Module / component Report| Article no. Remarks
- Code (S=sticker card)

Control Unit for P1000 3300 |[5131 190 61700 | S/Buffer
Power Supply assy 2x127 chs
With control panel 3301 S

Power supply Oltronix 3302 MKkII MCA +5V -3
N . N b _'ll_ 3303 N & N _12V

-1,7

- ='- PTS 3304 ({5131 191 6400 '

Switch (Panel) 3305 5122 010 20941

-". -"- 3306 (5122 010 29961

- Power on 3307

Lamp -"- 3308

Light emitting diode 3309 {9332 247 20112

Board PROM 3310 {5131 190 68500 | S
~Board CPU 3311 5131 190 68600 | S

Board LCU . 3312 {5131 190 68400 | S

Board PCU 3313 5131 190 68700 | S

Connector retainer 3314

P L 3315 .

Power cable 3316 5131 191 17800 | Printer

-1 AR 3317 Control Unit
Cable PCU-Printer 3318 |5131 191 16500

Cable LCU-Modem ° 3319 191 17500
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SPARE PARTS

Prefatory note

The spare parts listed below are those required for service
on level 1 and 2 (the levels defined in chapter maintenance
administration). The spare parts stock are estimated for
ca 25 printer installations and one area service office.

Contents
8.1 PRINTER, type PTS 3111-001
8.1.1 Basic Unit
8.1.2 Options
8.2 KEYBOARD, type PTS 3151-001
8.2.1 Basic Unit
8.2.2 Options
8.3 TOOLS
- 8.3.1 Exerciser
8.3.2 Extension board

CONTROL. UNIT

8.4

8.4.1 Basic Unit
8.4.2 Board CPU
8.4.3 Board PROM
8.4.4 Board LCU
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1 Printer, type PTS 3111-001
1.1 Basic unit

Item 8.1,1-
Platen( option )

1

¢
/

I
|
]
f
|
[ .
!
|

d

PHILIPS

B 5'~‘- ‘ /

Item |Type no. Designation Article no, Pieces on
: . level
8.1.1- 1 2

1 . |[3111-001 Basic Printer Unit : |
(50Hz 220V) 5131 190 59900+ - 1 1
2 3112-001 Basic Printer Unit '
(60Hz 115V) 70900 1 1
3 :
4
5
6
7
8
9
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'PHILIPS

Item 80 lo 1"

Cable

20, 19 18 17 16 15 14
Item |Type.no. Designation Article no, Pieces on
level
8.1,1- 1 2
10 Relay (on the mother-
board) .
PRME 1500 5 AB -} 2
11 Electronics Board 5131 191 14900 1 2
12 Matrix Print head 190 19800 213
13 Ink Ribbon feed assy 38000 1]2
14 Ink Ribbon motor 59200 - |1
15 Carriage motor 58900 - 11
16 Fuses 1 A fast 2422 086 00033 10 |20
17 Opto switch, carriage 100 08920 1|2
18 Board, Ink ribbon 191 05300 1] 2
19 Ink Ribbon Switch 2422120 00353 215
20 Carriage Ribbon 5131 191 04300 1412
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Item 8,1, 1=~

Item |} Type no. Designation Article no. Pieces on
level
8.1,1- 11 2
21 Platen Motor [5131 190 63600 -1
22 Power Supply ' 66800 11 2
23 Power Supply
(60 Hz 115V) 11 2
24 3192-001 Bell 191 18200 11 2
25 13192-012 Buzzer (for SJ) 15600 1] 2
26 Paper out detec-
' tion Switch -1 5
27 Fuse 0,63 A fast
(-12V, 5 x 20 mm) 2422 086 00026 | 10 | 20
28 Fuse 2 A slow '
(#36V, 5 x 20 Tmm) 01031} 10 |20
29 Fuse 4 A fast _
(+5V, 5 x 20 mm) 00047} 10 |20
30 Fuses 1,6 A slow
: (Mains, 5 x 20 mm) 01026 | 10 |20
31 - Mains Switch
‘ 8602 0101 Marquart) -1 2
32 peration mode SwitcH N
(1601 0101 Marquart) - 2
33 Lamp, Power ON
(T 4.6 24V 0,02 A) 2| 3
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Item 8,1, 1~

Item |Type no. Designation Article no, Pieces on
level
8.1.1- 1 2
34 Print head draw
spring 5131 191 13120 2 3
35 Carriage roller 100 09410 1 2
36 Carriage bush 12150 - 3
37 ' :
38
39
40
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Item 8,1.1-

Item |Type no. Designation Article no, Pieces on
: level
8.1.1- 1 2

41 3141-001 Character Generator

(ASCII, 64 Chs) 5131 101 01771 1] 2
42 3141-011 Character Generator

(s7) 01761 1 2
43 3142-001 Character Generator

(Basic ISO-7 +encoder) 01781 1 2
44 '
45
46 3142-002 PROM for Item 43

(7 Chs unprogr.) 9332 365 20112 |11 2
47 3142-011 PROM for Item 43

(7 Chs Sw. P 1000) 5131 101 05001 1 2
48 3142-012 PROM for Item 43 A

(7 Chs Da., P 1000) 01870 1 2
49
50
51
52 Line feed Switch 2412 128 02088 | - | 5
53 Line space selection

Switch

2412 127 00001 - 5
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Item 8.1,2-~

10

11 13

Dummy Platen

14
\"‘:Icgl\
/ J

Item |Type no, Designation Article no. Pieces on
level
8.1,2- ! T ]2
1 3121-001 Platen Pegfeed '
(69 Chs) 5131 190 71000 1 2
2 3121-002 Platen Pegfeed ' ‘
(80 Chs) 64800 1 2
3 3121-003 Platen Pegfeed
(110 Chs) 64900 1 2
4 3121-011 Platen Pegfeed
| (69 Chs for SJ
without frictionfeed) 64700 1 2
5 :
o
7
8
9
10 Peg mech, cpl(left) 48600 - 2
11 Paper catch 18250 2 3
12 Papertearing off - 58700 1 2
13 Peg mech, cpl(right) 48500 - 2
14 Platen knob 18780 | 1 2
15 .
16
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Item 8,1,2~

18 - 21

Itemm |Type no. Designation Article no, Pieces on
level
8.1.2- . 1 2
18 3131-001 Basic line interface
: (ECMA -C like) 5131 191 15400 1 2
19 -|3132-001 Line interface ' '
(CCITT V-24) 18300 1 2
20 3133-001 Line interface
: (Teletype KSR 33) 15100 1 2
21 3134-011 Line interface
: (For SI(SNAP)) 15000 1 2
22 '
23
24
25
26
27
28

29
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Item 8,1,2-~

PHILIPS

Item |Type no, Designation Article no, Pieces on
: level

8,1,2- 1 2

30 3191-001 Basic mech, assy for

' auto form feed 5131 190 62900 1 2
31 3191-011 Form length 3,0 in,
' (for item 30) 62300
T .

in. 69200
in, 62400
in, 69300
in, | 69400
in, 69500
in, 69600

32 3191-012
33 3191-013 "
34 3191-014 "
35 3191-015 "
36 3191-016 "
37 3191-017 "

°© [ ] ] ° L]

OWVWO0OJJOOU1 0l h W
1)
oULouUIoVLoULMMOoOUOoOULIO W
[

o}

°

=t b e bt et bt et bt femd et b et el fd
NNV D,

38 3191-018 " 69700
39 3191-019 " .0 in, 69800
40 3191-020 " ¢ 5 in, 69900
41 3191-021 " 0 in, 70000
42 3191-022 " .5 in, 70100
43 3191-023 M .0 in, 70200
44 3191-024 " " 945 in, 70300
45 3191-025 " 10,0 in, 70400
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Item

8.1,2-

Type no.

Designation

Article no,

Pieces on

level

1

46

47
48
49
50
51
52
53
54
55
56
57
58
59

3191-026

3191-027
3191-028

3191-029°

3191-030

Form length 10,5 in,
(for item 30)

" 11,0 in,

-u 11.5 in,

" 12,0 in,

" 12,5 in,

5131 190 70500

70600
70700
70800
62600

ok fd ot o fed

DNV DIV
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8.2  Keyboard, type PTS 3150-001

8.2, 1 }_33_._'sig gng

Item 8. 2‘ 1"

,A_..,.._.__.__<

PHILIPS

4 Keytops (option)
Item |Type no, Designation Article no, Pieces on
level
8.2.1- ‘ ‘ 1 2
1 3150-001 Keyboard Basic unit 5131 190 60400 1 1
2 Solid state lamps
(LED) Hewlet Packard {9332 247 20112 | - [ 5
3 Keyboard Switch 2422 128 01446 - 5
4 Keyboard Switch
(lock type) - 5
5 ;
6
7
8
9
10
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8.2.2.  Options

Item 8,2,2-

Keyboard
1 -2 Encoder

Item [Type no. ‘ Designation " | Article no, Pieces on
~ |level
8. 20 2“ ' i . - 1 2
1 3150-002 Dummy .plug 5131 191 19800 1 2
2 3150-003 PROM unprogrammed | 5131 101-02190 - 1
3 :
4
5
6
7
8
9
10
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8.3 Tools

8.3.1 Exerciser

— e m— —— m— —

PHILIPS

Item |Type no. Designation - | Article no, Pieces on
level
8.3.1- 1 2
1 3192-013 Demo Exerciser 5131 191 21100 - -
2 Service Exerciser 21200 1 1
3
4
5 1)
6 PROM for Demo 2) 5131 101 08120 - -
7 PROM for Service 08120 - -
8 Reset switch 2412 127 00001 1 1
9 Program selector 00001 1 1
10 Start switch 128 02088 1 1

1) Demo-program 5131 110 00092, Component Mark 1031
2) Service- program 5131 110 00102, Component Mark 1032
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8.3.2  Extension board -
Item Type no, Deéignati‘on ' Article no, Pieces on
o level
8.3,2- 1 2
1 Extension board, :
for Printer. 5131 191 11200 1 1
2 Extension board,
o for P1094 23400 1 1
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8.4 Control Unit, type PTS 3161-011
8.4.1  Basic Unit
Item 8.4,1-
1
Item |Type no. Designation Article no Pieces on
level

8.,4.1- 1 2

1 3161-011 Control Unit 5131 190 61700 1 1

2 .

3

4

5
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Item 8,4,1-

Itemm |Type no, Designation Article no, Pieces on
level
8.4,1- 1 2
6 Power Supply assy
with control panel 5131 190 67700 1 2
7 ' Power Supply +12V '
PTS 5131 191 16400 - 1
8 Power Supply, +5V
Oltronix MkII MCA 2731 150 00015 - 1
9 Power Supply, ~12V
Oltronix MKII MCA 00014 - 1
10
11
12
13
14
15
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Item 8,4,1-

16

Item |Type no, Designation Article no, Pieces on
: level
8.4.1- 1 2
16 Light emitting diode 9332 247 20112 - 4
17 Switch g 5122 010 20941 2
18 Switch (non-locking) 20961 2
19 Switch (Power On) 2422 125 01265 - 2
20 Lamp -"a 5131 190 22200 2
21 -
22
23
24
25
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Item 8.4.1-

i
R

Iterm |Type no. Designation Article no, Pieces on
level
8.4,1~ 1 2
26 Board PCU 5131 190 68700 1 2
27 Power cable(Printer) 191 17800 1 1
28 " Cable PCU-Printer 16500 1 1
29 - Cable LCU -Modem 17500 1 1
30 Connector retainer
for 25-pin, con, 190 27300 1 2
31 Power cable (Control '
Unit) 1 |1
32 :
33
34

35
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8.4,2 Board CPU

Item 8,4,2-

CPrU RAM

Item |Type no. Designation

8.4,2-

Pieces on
level

Article no.

1 2

1 Board CPU

5131 190 68600
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8,4.3 Board PROM

Item 8,4.3-

PHILIPS

Item |Type no, Designation Article no, Pieces on
level
8.4,3~ 1 2
Board PROM 5131 190 68500 1 2

VWO NOWL W~
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8.4.4 Board LCU
Item 8,.4,4-
Receiver
Transmitter
Item Typé no. Designation Article -no. Pieces on
level
8.4,4- 1 2
Board LCU 5131 190 68400 2
Retainer 32800 2

VOOV WN -




