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PREFACE

This mamual 1is intended for laboratory technicians repairing a CDU1431
HANTAREX colour video display unit, connected to an Olivetti Personal
Computer.

SUMMARY

This manual is composed of four chapters: the first chapter contains the
theory of operation of the video display unit, the second chapter
describes regulations and adjustments, the third chapter contains
schematics and the fourth chapter contains the parts list.

REFERENCES:

To install video display unit, refer to the documentation regarding the
Personal Computer.

SECTOR RANGE PRODUCT: S5 M380 M290 P500
S4 M240
S3 M250

DISTRIBUTION: Limited (L)

FIRST EDITION: February 1989
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THEORY OF OPERATION

INTRODUCTION

The CDU 1431 is a self-powered monitor with analog video inputs (with
linear voltage steps).

The picture tube used is a 14” colour tube, with deflection angle of 90
degrees and a self-converging deflection mechanism, set and fitted by the
manufacturer.

The coding CDU 1431 stands for Color Display Unit, 14" with horizontal

scan frequency of 31 KHz.

A specific circuit enables the monitor acknowledge three different levels
of wvertical resolution, encoded through the polarity of the vertical and
horizontal sync signals. The three vertical resolotions are:

350 lines
400 lines
480 lines,

Vertical deflection frequency varies from 50 Hz to 70 Hz, while
horizontal frequency is stable at around 31 KHz.

The monitor electronics is on two printed circuit boards:

Switching power supply and deflection circuitry board on bottom of
monitor module

Video interface and amplifier board connected directly on to the
cathode ray tube” socket, thus reducing stray capacitance to a minimum
and optimizing the video band.

The switching power supply offers all the characteristics typical of this
type of equipment, such as an excellent yield power/weight-bulk ratio and
the ability to adapt to mains voltage fluctuations. To avoid video noise,
the power supply is synchronized with the row oscillator.

The monitor can furthermore produce a white pattern signal to illuminate
the screen when the signals connector is disconnected (self-test mode).

r R Y Sl
- 3L
4 PR sl

1-1



SAFETY CHECKS

Warning: BEFORE DOING ANY MAINTENANCE WORK ON THIS CHASSIS READ THE
"PRECAUTIONS AGAINST X-RAYS", "“"SAFETY PRECAUTIONS"™ AND "PRODUCT SAFETY
WARNINGS™ ON THE FOLLOWING PAGES.

PRECAUTIONS AGAINST X-RAYS

1-2

Excessively high EHT voltages can produce potentially dangerous X-
rays. To avoid this hazard, the high voltage must never exceed the
limits specified. The extra high voltage of this video has a nominal
value of 25 KV wunder conditions of minimum Jluminosity with an a.c.
power supply of 100 - 240 V. Under no circumstances must the high
voltage exceed 26.5 KV. When performing service on the video,, always
check the high voltage wusing the "HIGH VOLTAGE CHECK"™ procedure
described later. You are advised to use a reliable, precision high
voltage voltmeter and to record the high voltage value read in the
service register.

The monitor has a protection circuit which iInterrupts generation of
the EHV in case it accidentally exceeds the design values set. Should
this protection be triggered, the monitor must be switched off and
switched on again 30 s later to allow this circuit to reset.

The only possible cause of X-rays isthe. ‘cathode ray tube in the
event of a excessive EHV level. To ensure continued protection from
X-RAYS, only use the same type of tube as specified in the spare
parts list when replacing the original tube.

A number of components of this video have special safety and X-RAY
protection characteristics. To ensure durability of these
characteristics before replacing any parts, always consult the
"PRODUCT SAFETY WARNINGS™ given below.

Hantarex Colour Display Unit CDU 1431

PROPRIZTARY INFORMAT O e ~'ormation herein s intanged '2r use Ty authoczed
ampioyRIS Snly 3nd s Nt Tm ma < - DA AIRArS Acmact Ny sretan marmige s AL Dyatr

0

My s

N e

¢

Mm A am A A A M A M e

"



THEORY OF OPERATION

SAFETY PRECAUTIONS

In the course of normal video operation, electric potentials of around
25.5 KV are present. It is important to observe the following points to
avoid accidents:

1.

The service technician must be aware of regulations concerning
service work on high voltage equipment; unwary users are strongly
advised not to open up the monitor and attempt gny service or
regulations inside.

Before removing the anode protection, fully discharge the anode of
the cathode ray tube on the unit chassis to avoid the risk of
discharges to ground occurring through the service technician.

There are extremely high voltages in the deflection and power
circuits of the tube, from a hundred to a thousand volts, so that
caution is strongly recommended at all times:

If a fuse in the video blows, replace it with the type of fuse
specified in the unit spare parts list..

When replacing components or boards, wind the wires of all conductors
round the terminal posts before applying solder.

When replacing a high power resistor (metal oxide film resistors) on
a board, set the resistance’at a minimum distance of 10 mm from the
board.

Keep all wires far from high voltage or high temperature components.

Never connect this video to a d.c. power supply, or power supply
other than 200 V- 240 V 50 Hz for the CDU 1431/220 V, 100 V - 125 V
60 Hz for the CDU 1431/110 V.

It is essential that no modifications be made to the original design
“without the written consent of the manufacturer; the manufacturer
will not be held responsible for any damage deriving from failure to
observe the above regulations.




ANTI-IMPLOSION PROTECTION

The tube is equipped with anti-implosion protection; however, the monitor
should be handled with great care to avoid scratching the surface or
causing excessive shocks.

PRODUCT SAFETY WARNINGS

Many electrical and mechanical components of this apparatus have special
safety characteristics, not always visible to the observer, and the
protection from X-rays provided by these components is not necessarily
provided by spares with higher voltage, power, etc., ratings. Spares with
these special safety characteristics are identified in this manual and
subsequent updatings by way of the “!” symbol on the electric diagrams
and in the spare parts list.

Before proceeding to replace any such components, consult carefully the
spare parts list of this manual. Use of spares which do not have the same
safety characteristics may cause X-RAYS.

HIGH VOLTAGE CHECK

Warning: This equipment has no HIGH VOLTAGE regulation. Regulate the 83
V power supply correctly to ensure acorrect high voltage level.

1. Connect a precision high voltage voltmeter to the second anode of the
cathode ray tube.

2. Turn the video on (black pattern signal). Set the BRIGHTNESS and
CONTRAST adjustment knobs to minimum.

3. The highvoltage must not be above 26.5 kv.
4. Turn the BRIGHTNESS adjustment knobs to the two end positions to

ensure that under no conditions does the high voltage exceed the
limit.

1-4 Hantarex Colour Display Unit CDU 1431
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THEORY OF OPERATION

TECHNICAL SPECIFICATIONS

Cathode Ray Tube:

Type :
Screen dimensions:
Gun:
Deflection angle:

Active video area

Horizontal dimension:
Vertical dimension:

Power supply

M37-108XN1140
14"

In-Line

90 degrees

240 mm 4 mm
180 mm =4 mm

264 V a.c.

Input voltage: 220 V: 170 —
Mains frequency: 50 Hz . 47 63 Hz
Degauss On powering up
Input signals
Video : R, G, B (red, green, blue)

) driving.
Input signal: In linear voltage steps

(63 steps of 11 mv)

Level: 0 - 700"mv
Polarity: Positive
Horizontal sync:
Freqguency::".: 31.469 kHz +300 Hz
Polarity: Negative or positive
Level: TTL
Vertical sync:
Frequ&_ency: 50 - 70 Hz
Polarity: Negative or positive
Level: TTL
Sync coding:
640 x 350 mode: Horizontal positive - Vertical negative
640 x 400 mode: Horizontal negative - Vertical positive
640 x 480 mode: Horizontal negative - Vertical negative
Controls
Internal controls:
Monitor printed circuit: See page 1.7
Video printed circuit: See page 1.7

External controls:

-

!

HB’# Jrax
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INPUT SIGNALS CONNECTOR

Connection of the colour analog monitor CDU 1431 to the video control
board OVC (Olivetti VGA compatible Controller) is by way of a shielded
cable, 1.5 metres long with a 15-way, D-shell female end connector, A MP
211359-1 type or similar.

Configuration of the D-shell connector is illustrated in the table below,
whereas the Figure illustrates position of the pins 1in the connector.

15-way female, D-shell video connector

B— RED Video input
- GREEN vVideo input
- BLUE Video input
- Not connected

- Self-test 1input (see note)

RED Video ground

- GREEN Video ground

- BLUE Video ground

- Not connected

10 - Logic ground

11 - IDENT output - connected to pin 10
12 - IDENT output - not connected ‘
13 - Horizontal sync
14 - Vertical sync
15 - Not connected.

OO0 N Ol B wi
1

or is not connected, the monitor goes into
which the vertical oscillator produces a
6 Hz) and the screen is illuminated with

Note: When the signals
the self-test conditi
free-running frequen
the white colour.

FRONTAL VIEW

Fig. I-I Pin Layout of 15-way Female D-shell Connector

1-6 Hantarex Colour Display Unit CDU 1431
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THEORY OF OPERATION

REGULATIONS ON MONITOR PRINTED CIRCUIT

The list below is of all the major regulations available on the monitor
main board, the figure illustrating position of the regulation points on
the board.

RVI = Switching power supply output voltage regulation
RV2 Horizontal position regulation

RV3 = Vertical width regulation in 350 line mode
RV4 = Vertical width regulation in 400 line mode
RV5 = Vertical width regulation in 480 line mode
RV6 = Vertical linearity regulation

RV7 = Horizontal frequency regulation

RV8 = Vertical centering regulation

RV9 = Pincushion distortion regulation

RV10= Horizontal width regulation
Bl = Horizontal linearity regulation

REGULATIONS ON VIDEO PRINTED CIRCUIT

The list below is of all the regulations that can be made on the video
amplifier board, the figure illustrating position of the regulation
points on the board:

RV102 = RED level regulation.

RV103 = RED cut-off level regulation
RV104 = GREEN levd regulation
RV105 = GREEN cut-off level regulation
RV106 = BLUE level regulation

RV107 = BLUE cut-off- level regulation

BRCESIETIAY N SSBLT T e e
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Fig. 1-2 Position of Regulation Points on Main Board
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THEORY OF OPERATION

2Q 04

RV106

Points on Video Preamplifier Board
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CDU 1431 BLOCK DIAGRAM

The figure on the following page 1is a simplified block diagram of the
monitor.

The monitor control logic is contained on two boards: the bottom half of
the block diagram refers to the power supply and deflections board while
the top half is of the video preamplifier and amplifier, and of the
cathode ray tube.

Inside each of the blocks representing the different circuit functions,
the names of the main components responsible for the function are listed.

The description of operation provided in this manual will refer the
following main monitor parts:

- Cathode ray tube

- Power supply circuit
- Vertical standard acknowledge
- Horizontal deflection and EHV
- X-ray protection circuit

-  East-West correction cipeUit®

- Vertical deflection

- Video ampli

description of the CDU 1431 monitor control logic is
divided Fpto" twoimain parts:

of main board

Description of video amplifier and preamplifier board.

1-10 Hantarex Colour Display Unit CDU 1431
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THEORY OF OPERATION

CONTRAST
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CIRCUIT DESCRIPTION: MAIN BOARD

The main board comprises the following circuits, identified by
referencing the block diagram of figure I-4:

Switching power supply

Resolution standard decoder circuit
Horizontal deflection generator circuit
Vertical deflection generator circuit
EHV transformer

East-West correction circuit

X-ray protection circuit.

SWITCHING POWER SUPPLY

The switching power supply used in the CDU 1431 monitor is of the self-
oscillating, flyback type. It is synchronized with the row oscillator by
way of a winding of TH3 (row transformer)i=whose outputs are identified
with SP3 and SP4 (see figures |-9), and diode D8 (figure I-5).

The main input and output characteristics of this popwer ‘supply are

listed in the tablelbelow:
|- NOMINAL VALUE RANGE ADMITTED
INPUT. VOLTAGE .« 220 V 170 - 264 V
FREQUENCY .+ 50 Hz 47 - 63 Hz .
TH1 OUTPUT OUTPUT VOLTAGE
8 + 12V
9 + 24V
11 + 83V
12 + 105 v
1-12 Hantarex Colour Display Unit CDU 1431 )
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THEORY OF OPERATION
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Fig. 1-5 Switching Power Supply

The CDU 1431 self-powered monitor mains input voltage passes through a
NTC1 (Negative Temperature Coefficient) resistor to limit the inrush
current and 1s then rectified by a conventional rectifier bridge
consisting of four diodes D1, D2, D3 and D4. The resultant waveform is
filtered by the network consisting of R1, R2, C7 and C8.

The electronic switch is constituted by transistor TR4, which oscillates

(between off and saturation) at a frequency determined by the row
oscillator, but with a duty cycle varying depending on the load.
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Resistor RB supplies TR4 the current needed on starting up.

Switching time (Ton) control 1is made by way of the currents summed
algebraically on -the TR4 base. These currents are supplied by:

TR2 which supplies the d.c. polarization level and the feedback
impulse current

TR3 which removes current from the base of TR4 when the voltage drop
on the terminals of R16 is sufficient to cause TR3 to conduct, thus
providing the overload protection.

The feedback impulse current arrives on TR2 from output 6 of TH1
(feedback winding 4/5/6).

The d.c. polarization arrives on the base of TR2 coming fron

collector to which the output voltage regulation
connected.

The network consisting of R3, D5,
voltage on the TR1 emitter. R12
~function of the feedback voltage
4/5). This modifies the base
altering the switching parameters.
feedback by way of which the TH1 out

e low reference
1= the TR1 base in
back winding (TH1
and hence of TR4, thus
“#  produces the negative
is regulated.

The network comprising 06, R 5

overvoltages on the coll

protects TR4 from the initial

are rectified and filtered by the

diode/capacitor groups D9 “'D10/C18, D11/C19/C35 and D12/C23.

made® available are listed in the table on the
i+ +12 V voltage is further stabilized by the 7812

The outpu
previous, ;
component:

The +5 vV volfé@e used by the contrast regulation potentiometer RV191 and

by +the video signal preamplifiers (IC102) is taken from this +12 Vv
voltage by way of component 7805.

1-14 Hantarex Colour Display Unit CDU 1431
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THEORY OF OPERAT|ON

RESOLUTION DECODER CIRCUIT

The CDU 1431 monitor can work'with three different vertical resolutions
(350, 400 and 480 lines), each with its own vertical deflection frequency
and vertical deflection width. The vertical deflection width must be
altered so that the screen area illuminated in the three different
operating modes is constant.

The video control board supplies the monitor the resolution information
through the polarity of the sync signals on pins 13 and 14 of the
interface connector (see figure I-1). The table below shows the four
identification possibilities offered by the two sync signals (only three
are used):

LINES PER HORIZONTAL VERTICAL 7
FRAME SYNC SYNC l

350 Positive Negative

400 Negative Positive

480 Negative Negative
Positive Positive

ates the decode circuit based on

The figure on the f0110w1ng pag
s EX-OR quad gate,

the integrated circuit

41 and 1/2/3, the sync signals are sent to
which handle the horizontal and vertical
tive of the status of the outputs of sections 9/10/8
tical sync signal is brought through €41, TR10 and D17
integrated circuit 1C4 (TDA167@A, vertical oscilator),
he hOrlzontal sync signal is brought through C32 to pin 9 of
ircuit 1C5 (TDA2593, horizontal oscillator).

the two 1ntegrated el
deflection, 1irr
and 4/5/

/10/8 is input the horizontal deflection signal- and, when the
y is positive (350 lines mode), the output brings potentiometer
RV3 to ground through D14. In this way, input 7 of 1C4 (TDA 1670A), which
controls vertical deflection width, has the parallel network consisting
of RV3, R72 and RV5. Capacitor C36 ensures that the voltage on the
terminal of RV3 is independent of the sync pulses, though it retains the
polarity value (high time constant of RC group).

L-b’."‘v\ .'\';.‘ o
U e Ha 3 B l
|
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+5 v ’ +#12 v
N _E“ TR9 RS2
RS1 150
27K HORTZONTAL
22K 12y BC557 SYNCHRONISM
T3 )17\ 32 >
he ) 1c3 470n M "
H.S. RSS
RV3 220K
0 3 220K L1014 R34 K5 enLarcED
VERTICAL! N 1Na148 1K VERTLCAL
i AMPLITUDE 253 1S YNCHRONT SM

350 LINES X8
€31 p1s 1N4148
I o

2u2/50 l

R49 1K

»
»

VERTICAL
AMPLITUDE
CORRECTION

Ca2
47u/16 ‘

Similagzly” wt 3 the vertical sync signal is of
positive polasi output 6 brings RV4 to ground, through 16, so it is in
paralleltwithsR72 and RV5. Capacitor C42 performs the same function for

as C36 above.

RV3 thus regulates vertical width for the 350 line mode and RV4 for the
460 line mode. 1f both sync signals are negative, the output of both
sections is high, D14 and D16 as a result are off, and vertical width can
only be adjusted through potentiometer RVS.

The sync signal is brought to 1C4 through the network consisting of TR9,
TR18, TR11 and associated components which is designed to increase the
duration of the vertical switch-off pulse (1C4 pin 13) and to allow the
oscillator adopt a free-running oscillation in the absence of the video
and sync signal (self-test condition).

1-16 Hantarex Colour Display Unit CDU 1431
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THEORY OF OPERATION

VERTICAL DEFLECTION GENERATOR CIRCULIT

The vertical deflection signal generator circuit is based on integrated
circuit 1C4 TDA1670A (see figure below). The following circuits may be
located inside this integrated circuit:

- Voltage regulator

- Oscillator

- Ramp generator

Power stage with heat protection and vertical yoke drive

- Flyback voltage generator.

g+24 v B
I 3
L Dl R64
E:‘ | ' [: ‘ 100K VERTICAL
v ‘ | 4148 A FLAYBACK
470u/35 - ' T0 VIDED
RS58
10K
- 1C4  TDA1670A
i 4 >
VERTICAL: 37 7 VERTICAL
SYNCHRONISM [c70220n R7S SLOPE
PULSE
TO E-W CIRCUIT
47K cas 10K
(& L
c40 100n
>__4 R61 RVS
rsg 2307 [1rvs Hezox a6 ®
1oc Troo
VERT1CAL 220K " R76
AMPLITUDE 330
CORRECTION VERTICAL
> AMPLITUOE
480 LINES
2
120K

Py
(ad

Fig. 1-7 Vertical Deflection Generjtor Circu
o / 7 Gy o
I { Ve ~ e .
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The power supply voltage is brought to TDA1670A pin 2 (24 V through D18)
where it 1is TFTiltered and stabilized by the internal voltage regulator,
ready for use by the other circuits, the oscillator circuit 1in
particular. On the output pin 15, a voltage pulse, produced by the
internal flyback voltage generator circuit, increases the battery voltage
so as to reduce the ramp return time.

The oscillator receives the sync pulse generated by the video control
board on pin4, by way of D17. There 1is no circuit regulating the free
oscillation frequency which the monitor adopts when the signals cable is

disconnected. The sync pulse input compensation circuit is connected on
pins 3 and 6.

Pin 7 is connected to the operating mode decoder network and
vertical deflection width.

Pins 9 and 10 are the deflection final drive stage
components connected control symmetry of the current.r
deflection vyoke. RV6 1is the potentiometer '
linearity so that the distance between
constant.

The power stage output 1is present on pin
deflection yoke. The network copnect
negative Tfeedback network, definifgg pos
current, and RV8 is the ‘ '
vertical centering.

in turn to the
is a power stage
in direct

The pin 13 output is the"

tical flyback signal, used by the screen grid
G1 drive circuit forith t

. return blanking,

1-18 Hantarex Colour Display Unit cou 1431
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THEORY OF OPERATION

HORLZONTAL RASTER GENERATOR CIRCUIT

The horizontal raster generation circuit is built around integrated
circuit 1C5 (TDA2593). 1t controls the horizontal deflection stage
comprising TR16 and TH3 by way of the impedance adapter stage TR12-TH2.

{—— <
R22 203 co?[j*_ﬂr 10K _[526 SIGNALS FOR X-RAY
5K6 RS R23 iI§2°“/25 PROTECTION FROM
BC547 10K v
g:g D25 520 _“
ez > T

I1op/25 1K

f=mces
“[oop/16

229 a
220n

R33
] RV2
68K aK?
5 1
2 TO HOR1ZONTAL
i DRIVER
H. SYNCRONISM | 1c5 TDAZ593 3 >
- PULSE .
. H.PHASE
13 15 416 6 <
. FROM ERWV
LEL = TRANSFORMER
6n8 47K
R37 [ R39Ra0 _[C50
49 T
K2 Rsxa B2k T, -
c48 10n
47 l
/1€—L- .
RV7 100K
Fig. 1-8 Horizontal Deflection Generation Circuit
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Integrated circuit 1C5 consists of the following circuitry:
Oscillator
Phase control and variation
Horizontal deflection pulse generation.

The sync signal 1is brought to pin 9 through a passive network consisting
of C32, R53 and C33 so that any noise signhals are quenched. The signal in
guestion is taken from the video control board by integrated circuit 1C3
for operating mode decoding (see page 1-14).

The output controlling the horizontal deflection stage 1is on pin 3, from
where the line pulse is sent to the impedance adapter block comprising
TR12 and TH2 and then to the base of TR16, the power stage. eleﬁ;ronic
switch. T

e network connected
+to adjust horizontal

Regulation of oscillation frequency 1is performed b
to pin 15 of TDA2593. Potentiometer RV7 '
oscillation frequency.

Automatic phase control is provided
connected to pin 13 compares
maintains the ratio constant by wayiof, R y:"lle the second one receives

in: t g transformer and compares it
stab115h1ng the correct deflection pulse
ft cal sed by heat or component var‘iations.

the

one

internally with the oscillator
phase and correcting any:

The network connected
previous comparato?
raster point
this regulatien.

-5 allows an offset to be added to the

rcuit sSo as to be able to move the horizontal
n the screen. RV2 is the potentiometer ysed for

Pin 3 is used :t ‘block the horizontal oscillator; this input is used by
the X—ré ection circuit described in page [1-25.

-

Power for integrated circuit TDA2593 is supplied on pin 2 connected to
the +12 V of the power supply.

HORIZONTAL DEFLECTION AND EHV  GENERATION CIRCUIT

The circuit illustrated in the figure below performs two main functions:

Generation of, the current ramp needed for the horizontal deflection
yoke

[-20 Hantarex Colour Display Unit cbu 1431
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THEORY OF QPERATION

Generation of the following voltages:

Cathode ray tube post-acceleration voltage (pin

Cathode ray tube power supply voltage (pin 2 of TH3)

8 of TH3).

H. PULSE

FROM

1S Rrs3

R78
4R7
7u

59

9
:IP70n

8 —-T——b EHV
) == (69
3in3
j = 30 kv

T

FoCus

G2 ADJUST

L, TO X-RAY

R89 2K2

—C—

r{jgij RIS 82

BOXS1A E-u
64

€63 TR14 10/160

10u/25 BC557

—

HURdAOl

1p2

PROTECTION
R9S
68K

EXTERNAL

GHTN
68 BRIGHTNESS

3 p23

BYV260"

FLYBACK

CRT HEATER
’ 1R2
| R87
| 10
3
TO X-RAY
020 8A159 PROTECTION

Fig.

1-9 Horizontal Deflection and
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* The East-West correction described 1n

These functions are carried out by electronic switch TR16 and by
transformer TH3 and associated circuitry.

As regards the first of the above two functions, the following takes
place: transistor TR16 receives the pulse generated by integrated circuit
TDA2593, coupled and impedance adapted by TR12 and THZ, and fluctuates
between the off (Toff) and saturation (Ton) states. The TR16 collector is
charged with the inductance load produced by the horizontal deflection
and linearity coils and by the primary of transformer TH3.

When TR16 is saturated (Ton), half of the deflection current is created,
from the centre of the screen to the left side. When TR16 goes off
(Toff), there is inversion and fast return to the other side of the
screen (flyback), followed by generation of the ramp which brlngs the
electron beam from the edge to the centre of the screen.

A second phase produced while TR16 is off is produced,

maqnetic enerqgy stored in the deflection yoke and.in
during the Ton time. Capacitors (€65 and C66, togeth
D22, respectively establish width and speed of
allow the inversion of the current in the yok:

is also brought,
and D22.
The power stage power volta

1s approximately 1000 V

The current flowmg i eflection yoke first goes through capacitor

C60 and then coil "B

The for
the amou
screen

: _,the S-correction of the deflection current so that
of deflection is the same in the centre as at the edges of the
so that linearity is maintained all over.

Coil B1, on the other hand, handles horizontal linearity regulation by
acting on the ramp geometry.

[-22 Hantarex Colour Display Unit CDU 1431
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THEORY OF OPERATION

The voltages referred to in the second of the functions listed at the
start of this section are on the secondary of TH3. The high voltage
windings serve to bring the flyback voltage up to the 25 KV approx.
needed by the cathode vray tube post-accelerator anode. A series of
resistor dividers take from this voltage the voltages for grid G2
(accelerator grid) and grid G3 (focus grid).

On the TH3 output pin 7 is the voltage for grid G1 (screen grid) which
can be regulated externally by the user with potentiometer RV11
(brightness regulation).

Another voltage taken from pin 7, inversely proportional to the anode
current (voltage drops if the anode current is too high), is used by the
X-ray protection circuit described in page 1-25.

The tube power voltage (filament voltage) used to heatwsthe
cathode and as a reference for the X-ray protection circui
pin 2 of TH3.

alectron gun
isitaken from

Winding SP3/SP4 provides the switching powes signal.

Pin 4 supplies the horizontal itﬁ “the phase comparison

flyback pulse, and the grid G1 coptrolveircoit with the switch-off pulse

On pin 1 of TH3, there
polarization.

of -95 V wused for grid 61

— o —1‘ ::) “(
: ¥ i PR (I 1a R
|
h
- ry £
< / b ) L Zr
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EAST-WEST CORRECTION CIRCUIT

The yoke/picture tube group has an amount of pincushion distortion of the
type shown in the Tfigure below.

Fig. 1-10 Pincushion Distortion

This distortion has a value of around 8% énd is corrected by the circuit
based on integrated circuit 1C6 (TDA8145): and on the associated
transistors TR13, TR14 and TR15. ' Lo

The ICé6 drive signals are found on pins 1 and 2, and come from the
vertical deflection generator circuit IC4. On output pin 7,° integrated
circuit TDA8145 produces a parabolic voltage which drives the three
transistors TR13, TR14 and TR15. The TR13 drive voltage is controlled by
RV9 which, iIn this way, performs the pincushion distortion correction
function.

The voltage on the TR13 collector is coupled with the final stage through
C63. A direct current is summed on the base of TR14 to provide
horizontal width regulation, the amount of this current being determined
by RV10.

Hantarex Colour Display Unit CDU 1431
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X-RAY PROTECTION CIRCUIT

The only element capable of generating X-rays is the cathode ray tube,
should the EHV exceed the design levels.

To eliminate this'hazard, the main board of the monitor is equipped with
a circuit which interrupts horizontal oscillation, thus bringing monitor
operation to a halt.

The figure below is of the X-ray protection circuit which 1is based on
transistors TR5, TR7 and TRS8.

1N4148

10u/25 1K
I s

R27
10

TO HORIZONTAL
DR1VER
H. SYNCRONISM 15 TOA2593 3 >
PULSE
9 H.PHASE
13 15 14 16 6 <
R38 FROM EHV
o TRANSFORMER
o 47K €50
ka7 c49[j:iz i
K2 pemang 82K an7 For Service Manuals
C48 10n MAURITRON SERVICES
8 Cherry Tree Road, Chinnor
47 I Oxfordshire, OX9 4QY.
/16 . Tel (01844) 351694
rl_1 Fax (01844) 352554
email:- mauritron@dial.pipex.com
el
RV7 100K
Fig. 1-12 X-ray Protection Circuit
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THEORY OF OPERATION

During normal operation, transistor TR7 is off because TRS is polarized
off and integrated circuit IC5 is enabled as pin 4 is short circuited to
ground. If the voltage coming from winding 2/3 of TH3 rises and becomes
greater than the zener ZD3 voltage, TR5 starts to conduct, takes current
from the base of TR7, saturates TR8 (polarized by R29) and thus a
positive feedback is created which sends TR5 into saturation until such
time as the monitor is switched off.

When the above sequence of events occurs, pin 4 of IC5 is removed from
ground and the oscilator is blocked.

If the protection is triggered again after the monitor is switched off
and on, the cause of the malfunction must be discovered.

ay it the 025

The X-ray protection circuit is also triggered in the same
cathode voltage drops below the value of 10 V.

The D25 cathode voltage comes from winding 7 of and is

inversely proportional to the anode current

e E
3 P e V4
3 .

3 s’ *xﬁ TR e
R E hw 5ol T
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CIRCUIT DIAGRAMS: VIDEO AMPLIFIER BOARD

The board mounting the video final stages and relative preamplifiers is
connected directly to the cathode ray tube, in this way reducing stray
capacitance to a minimum and granting an improved video band.

This close connection between video amplifier board and tube also
increases the efficiency of the circuits providing protection from the
high potential discharges between the tube internal electrodes (flashover
phenomenon).

Such discharges would cause the electronic components irremediable damage
were they not quenched and absorbed by the dischargers of the tube
socket. Any return current present is limited by resistors R106, R128,
R148, R102.

In the block diagram of figure 1-, this board is shown at the top beside
the tube.

For a description of the video preamplifier and amplifier circuitry, see
the figure on the following page, which illustrates the BLUE circuits.
The circuitry for GREEN and RED is identical, except for the compensation
value on the emitters of TR103, TR110 and TR117.

The video preamplifier. stage comprises TR118, 1C123 and TR119.

The video signal coming from the video controller board inside the
Personal Computer is. input to integrated circuit 1C103 (video
preamplifier CA3046) on pin 3 by way of transistor TR118.  The
preamplified video signal is available on pin 5 of 1C103 and is then
amplified to a level of approx. 30 Vpp by the video final through the
action of a cascade-type circuit consisting of transistors TR115, TR116
and TR117. The video signal output by 1€C103isa.c. coupled by way of
c131.

The preamplifier stage gain may be adjusted in one of two ways:

By potentiometer RV191, accessible externally (contrast regulation)
and common to all three preamplifier stages

By the three potentiometers RV102, RV104 and RV106 for colour level
regulation,

[-28 Hantarex Colour Display Unit CDU 1431
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THEORY OF OPERATION

Transistor TR122, common to all three channels, generates the self-test
signal by fetching the flyback pulse when the signals cable is
disconnected. If the signals cable is connected, pin CM/1 1is connected
to ground and the circuit is inhibited. In the self-test condition, the
signal in question is coupled to the preamplifiers TR121, TR114 and TR107
and the screen is lit white,

EXTERNAL CONTRAST
RV101 470

SP108 +105 v

TO GREEN AND
REQ CHANNELS

TO CRT

B101 BuH CATHODE

+3P103 T
12 v TR11S
8F859
8102 8uH
SP101 .
C}:s v g I [1-6-8-9-11 TR117
R189 2K7 I 1C103 CA3044: B8SX20
€139
[

R162 1K8

R163 A .R)éb €137
470 'IOOISOP

R168 TO GREEN AND
22K RED CHANNELS
C139

100p/16

R167 2K2

BAWG2
| gl o
e
= sP10s
: -95v
1N4148 N 2irn e
10p/160
¢ R179 R178 4K7 1N4148 18K Lo c142
1" T0 61 CIRCUIT
i, R " 2z0n
TR125
5P104 0107 e 8C327 R182
10K
IN4148

|
Fig. 1-13 Video Preamplifier and Amplifier Circﬁit 2
'l .
The video amplifier circuit is described below: j

e L y N \)
B105 1is to compensate for stray capacitance at the high f"FEa‘q('J'e:m:teﬁ-ami_.'i'___?",.;:~
to maintain amplification at a constant value. ° i

h] AN vy . o oy )
The transistor TR115 load is constituted by R147 and B1@S. {?HEiBV&IQ of<" A g
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The amount of amplifier stage gain 1is determined by the relationship
between R147 and R166.

A d.c. component is summed to the base.of TR116 by way of TR120, R162 and
RV107. This d.c. component regulates the cut-off value and RV107 is the
potentiometer used for the regulation.

TR120 also restores the black level at each row return (d.c. restorer) DYy
way of a flyback pulse coming from row transformer pin 4, and which is
brought to its base by TR123 and C139.

Transistor TR124 is common to all three video amplifier stages. It is
designed to switch off the final transistors TR115, TR108 and TR101
should there be a horizontal deflection stage malfunction.

Transistor TR125 is driven by the horizontal and vertical
and generates a series of switch-off pulses which are
grid 61 by c142.
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REGULATION PRECEDURES

GENERAL

The need to vregulate the monitor arises generally after replacement or
repairs o-f electrical parts: To do so, you are advised to Tollow the
procedures described below, bearing in mind a number of general rules:

- Any setting work can only be performed at least 5 minutes after the
monitor has been switched on so that there is a stable heat
coefficient.

- When a short circuit occurs, you should check the insulation of all
conductors and components and replace any parts TfTound to have
suffered excessive heating.

- When servicing the monitor, always remember that theﬁe

high
voltages in the power and deflection circuitry; bel extremelyicautious
in handling the unit and using measurement apparatus

- Never work on the circuits when the unit ; to the mains.

take out the
bleeder of the

- Before touching any circuits,
mains cable and wait a few
EHV transformer to discharge

hose to do with safety, must be
pares (see the notices in the early

- Any damaged components,
replaced only with the
part of this manualy

The functions’af all the regulations on the two boards are given in page
1-7, hile position of the regulation points on the boards is shown in
1-2"a 1-3:

PROPRIETARY INFORMATION the intormation herein s intendad {or use by authorizaed
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REGULATIONS AND SETTINGS

MONITOR SETTING

The setting procedures granting correct monitor operation are described
in this section. These procedures are given in a certain order which You
are advised to maintain for optimum results.

Transformer TH3 Power Supply Voltage Regulation

1. Set all controls to an intermediate position.

2. Turn the monitor on after connecting it to the computer:
provided should be the first test grid.

i,
3. Set potentiometer RV1 to give a value of 83 V on:diode D1

i

i,

Vertical Hold Regulation
1. Display the Ffirst test grid.
2. Short circuit pin 9 of inte i : DA2593 to ground.

: i
3. Regulate potentiometer.f ) tal frequency) to obtain as stable
a picture as possible

3. Correcthorizontal linearity using coil B1.

4. Set horizontal width using potentiometer RV10 for a value of 240 mm.

2-2 Hantarex Colour Display Unit CDU 1431.
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REGULATION PRECEDURES

Pi ncushion Distortion Regul ation

1. Display the Tfirst test grid..

2. Correct the pincushion distortion with potentiometer RV9 (East-West
correction).

Horizontal Shift Regulation
1. Display the first test grid.

2. With potentiometer RV2, adjust horizontal phase so as to centre the
picture horizontally with respect to the raster.

Vertical Linearity Regulation
1. Display the Tfirst test grid.

2. Correct vertical linearity with p
Ui

4 L _

1. Set your Personal (Compufer to grid (480 line
grid) and adJ ; ! i i RV5. Set a vaue

of 180 mm.

grid (350 line
vertical Width usingpotentiometer RV3. Set a value

_ ersonal Computer to display the third test grid (400 line:
and adjust vertical width using potentiometer RV2. Set a value

A80 mm.

Vertical Centering Regul ation
1. Display a test grid on the screen.

2. Adjust potentiometer RV8 to centre picture vertically.

Focus Regul ation

1. Display a highlight character pattern on tPe_sccegrL

N -'f'_' Y
2. Adjust the potentiometer on the row transﬁormer ‘TH3™ FOCUS‘to glveaef’ ’
best possible focus. { |

PROPRIETARY INFORMATION. the information hereinisintanded for use by authonzed
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VIDEO SETTING
1. Set your Personal Computer to display a video level 0 page.

2. Adjust RV103, RV195 and RV107 (cut-off) so as to produce a voltage of
80 Vdc on the respective -cathodes.

3. Adjust the potentiometer on the row transformer TH3 (SCREEN = 62
voltage regulation) and set at minimum by turning anti-clockwise to
produce a dark screen.

4. Switch off the vertical deflection circuit by short circuiting R61
(820 K).

5. Turn the potentiometer mentioned iIn step 3 until a horlzontal_ i
any one of three colours 1is produced; now turn -
potentiometers (RV 103 RED, RV125 GREEN and RV107 BLUE)
colours not on display untll a white line is produced.

6. Remove the short circuit on R61.

brightness by
turning anti-clockwise.

8. Turn the potentiometer mentlon g tap. 37 (62 regulation) to give a
raster brightness of betweenﬁ ; nifs.

9. Set your

10. Set the

potentiometer to the centre position
(click

contrast control for maximum brightness (turn

i of the three colours (RV102.REN RV104 GREEN and RV106
givea brightness of 92 nits with the correct white
chromatic coordinates in the centre of the screen: X = 0.315 *0.020
Y = 0.325 1260.020.

2-4 Hantarex Colour Display Unit CDU 1431
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REGULATION PRECEDURES

TIMING DIAGRAMS

A1 3,60/ V i
T
~F y s,
T ~ .8 Vpp
T VIDEQG: AMPLIFLER INPUT
T ' IFTER QUTPUT

»—2—‘ 4
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Fig. 2-1 Pin 5 of CA3046
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l REGULATION PRECEDURES
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REGULATION PRECEDURES
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REGULATION PRECEDURES

bt
T+

%1 ~1,8 V

1+

bbdd

FIE
Tt

i
Tt

- ~4 Vpp

+
4

+
+
+
+

+
LER BRI

PR
it

4

LB e

10ug H

.S
<
by

Fig.

RRRE

i
1

44
Tt

il

i
11t

I

T

it

~ 800 mVpp

At
1+t
a

bt
+1++

500mv Sas H

ot
T+

Fig. 2-1@ Pin 10 of 1C3

P,
DAY N oy ~
¢ : R e

2-9

PROPRIETARY INFORMATION: the intormation herain is intended lor use by authorized
amplioyees only and s not 1o be disctosed to othars except by written parmission of Olivett



Y

. f
T .
T o«
1 g
as - e — :_' pupy A = -
F ; g
I ~2 Vpp ¥ 4
T
1 f Sas H,

$
Fig. 2-11 Pin 4 of TDA1670A q
€
€
R
e
h
|
~4 Vpp ‘
: Y |
t I
v éé 104s H
: ) €
Fig. 2-12 Pin 3 of 1C3

¢
€
. Log
. 4

{
2-10 Hantarex Colour Display Unit CDU 1431 )

PROPRIETARY INFORMATION: the information herein is intended for use by authorizad
smployees only and is nol to be disclosed to others except by written parmission of Ofivetti.



—~

REGULATION PRECEDURES

TROUBLE SHOOTING GUIDE

The trouble shooting charts that follow together with the waveforms on
the previous pages (section TIMING DIAGRAMS) are designed to facilitate
the task of the service technician in locating and identifying the most
frequent problem areas.

Horizontal Deflection Circuit Problems

PROBLEM ON HORIZONTAL
DEFLECTION CIRCUIT

Y

POWERSUPPLY 1S BROKEN

YES}] 1S VOLTAGE ON TERMINALS

GF C18 APPROX. 83 vDC ? REPLACE R18 OR D10

NO
y YES
ARE R18 OR 010 DOES THE FUSE
FAULTY ? REPLACE Fu BLOW AGAIN ?
NO
v NO
ih,
1S FUSE F207 NO ON "HRQBLEMS
0.K. ? ER4SUPPLY"

YES R TRANSFORMER TH3
1S FAULTY
1S SIGNAL ON BASE YES TR12 OR TH2
OF TR12 (FIGURE 5) > ARE FAULTY
NORMAL ?
NO

y

IS SIGNAL ON PIN 3 YES
OF 1C5 (FIGURE &)
NORMAL ?

CHECK RB2,R84,C5

A4

NO

y

1S VOLTAGE ON PIN 2

NO CHECK THE POWER LIN
OF 1CS5 APPROXIMATELY > £ £ LINE

R19,011,1C1,TR6,1C2

|
!
12v? ! N / o~
i h-.L / ‘7 ! ]
— O /786 4
4
1S VOLTAGE ON PIN 4 CHECK THE X RAY . :
YES IAREN B B S - - 2 by e - P
OF 1C5 APPROXIMATELY > PROTECTION CIRcutt |l [Eiff ©1es 1s eaulny” TR T 1.
5.5 vOC ? TR6,TRS, TR8 Tttt 2} j
(o
2-13

PROPRIETARY INFORMATION: the information harein is intended lor use by authorized
employees only and s not to be disclosed 10 others except by written parmission of Olivetti



Characters and Picture Missing

CHARACTERS AND PTCTURE
DO NOT APPEAR

Y

TURN BRIGHTNESS AND
CONTRAST CONTROLS TO
MAX1MUM

RGB PRESENT ?
€111,€121,C131 (FIGURE 1)

DOES THE SCREEN NO
LIGHT UP ? "
YES
v
ARE VIDEO INPUT SIGNALS NO

SEE SECTION
"RASTER DOES NOT
APPEAR"

YES

A

CHECK TR102,TR103,TR101,
TR109,TR10,TR8,TR116,
TR117,TR11S

Raster Missing

DOES THE TUBE
FILAMENT APPEAR
INCANDESCENT ?

NO

CHECK VIDEQ SIGNALS
INPUT CONNECTORS
CH,CI,CL (FIGURE

YES

A4

1S VOLTAGE ON
TERMINALS OF C18
APPROXIMATELY 83 Vdc ?

NO

1S FILAMENT VOLTAGE
NORMAL 7 (6 V
APPROXIMATELY)

crELK, STONALS
. CABLE AND/OR
COMPUTER

NO

v

YES

A

SEE SECTION ''PROBLEMS
ON HORIZONTAL
DEFLECTION CIRCULITS"

A4

SEE SECTION '"PROBLEMS
WITH POWER SUPPLY"

Hantarex Colour Display Unit CDU 1431

R94 FAULTY SEE SECTION
'PROBLEMS ON HORIZONTAL
DEFLECTION CIRCULTS"

PROPRIETARY INFORMATION: the information herein is intended for use by authorized
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REGULATION PRECEDURES

Horizontal Sync Problems

HORIZONTAL SYNCHRONISM
DOES NOT HOLD

y

IS SYNCHRONISM SIGNAL | o IS SYNC SIGNAL NO CHECK SIGNALS
PRESENT ON PIN 9 » PRESENT ON PIN 10 OF » CABLE AND/OR
OF 1C5 ? (FIGURE 9) 1C3 ? (FIGURE 10) COMPUTER
YES YES

y

THE HORIZONTAL
FREQUENCE CONTROL WAS
OUT OF TUNE

RETURE RV7 YES
HORTZONTAL FREQUENCY

y

NO

Y

REPLACE 1C5

Vertical Sync Problems

AL SYNC DOES
NOGT HOLD

y

IS SYNC SIGNAL PRESENT YES
ON PIN 4 OF 1C4 ? > REPLACE 1C4
(FIGURE 11)

NO
y

IS SYNC SIGNAL PRESENT

ON PIN 3 OF IC3 ? e CHECK TR10 AND D17
(FIGURE 12)
NO
y
1S 1T PRESENT NO CHECK SIGNALS CABLE

ON PIN 4 OF 1C3 ? >
(FIGURE 13)

AND/OR COMPUTER

2-15
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Vertical

Power Supply Problems

2-16

Deflection not Working

VERTICAL DOEFLECTION
DOES NOT WORK

Y

1S THERE A VOLTAGE
OF APPROXIMATELY +24 V
ON PIN 14 OF 1C4 ?

NO

YES

REPLACE 1C4

ARE R19 AND D1
NORMAL ?
1IF NOT, REPLACE

YES

CHECK 1Cé6
1IF 1C6 1S 0.K.

YES
Y

DLSCONNECT
CONNECTOR CP

AGE BETWEEN
PINS 2 AND S5 OF TH1
APPROXTMATELY 300 V ?

NO

YES

CHECK THE COLLECTOR
OF TR4 (FIGURE 8)

NO

IS FUSE F201
0.K ?
1F NOT, REPLACE

YES

F2071 BLOWS AGAIN

YES
A 4

CHECK TH1,R17,D9,C17,
R18,010,C%8,R19,011,C19
€35,1C1,R20,012,C23,2ID01

CHECK 01,02,03,04
SFE201,AND SFE 202

CHECK TR4,R8,RS,
R4,R6,R9

Hantarex Colour Display Unit CDU 1431

CHECK NTQY

PROPRIETARY INFORMATION: the information harsin is intendaed lor use by authorized
employees only and is not to be disclosed to athers axcept by writtan parmission of Ofivatti
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REGULATION PRECEDURES

East-\West Correction

EAST/WEST CORRECTION
DOES NOT FUNCTION

NO

A 4

REPLACE 1C&

CHECK VOLTAGE ON
PIN 6 OF 1C6 (FIGURE 15)

l YFS

CHECK TR13,TR14,TR1S,
B2,022,C66

b

2-17
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MECHANICAL DISASSEMBLY

For disassembly of mechanical parts, see the figure on the following
page.

To access the electronic boards, carry out the following procedure:

Remove the plastic cover (5) by removing the screws Visible on the
rear of the display and lifting the cover up

Remove the metal cover after removing the screws 19

Video Board

Disconnect all connections and lift the video board
CRT socket

Main Board

- All the circuits, power supply 0O n

the bottom of the display unit

- Remove the 4 screws (31) and lift

2-18 Hantarex Colour Display Unit CDU 1431

PROPRIETARY INFORMATION: the nlormation harein is intanded lor use by authorlzed
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REGULATION PRECEDURES

Fig.

2-16 Mechanical Disassembly Diagram | T e

PROPRIETARY INFORMATION: the information herein is intended for use by authorized
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2-19



REF. DESCRIPTION CODE QUANTITY

1 Base 50424150 B

2 Support pin 50424170 1

3 Support plate 50424280 1

4 Outer frame 50424260 1

5 Cover 50424250 1

6 Self-thread screw 4.8 x 16 49048017 4

7 Toothed washer 6.5 x 22 X 2.4 42000700 4

8 CRT ground cable 61006310 1

9 Philips 14" CRT 20830550 1

10 Knob 50424180 2

11 Video printed circuit 62009410 1

12 Video circ. stop 53879070 1

13 Mounting frame 50116111

14 Self-thread screw 2.2 x65 40022065

15 Serial ns label 53879780

16 VDE label :

17 GS label

18 Mask 1

19 Self-thread screw 3.5 x 9.5 9

20 Chassis cover 1

21 Chassis 1

22 Potentiometers support 1

23 Video circ. shield 1

24 Basic circuit 62009400 1

25 Mains group 34020680 1

26 Screw M4 x 7 40114016 4

27 Signals ca 61006240 1

28 Screw 40114029 4

29 Mains grou 61006270 1 .

30 Front bracket™ 50116662 a

31 Self-th i screw 3.5 x 9.5 40935095 4

32 Toothed 42000660 4
2-20 Hantarex Colour Display Unit CDU 1431
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1MPORTANTE
QUESTALISTA COMPONENT1 E~ REDATTA DA D.R.S.
(DIREZTONE RICAMBL E SCORTE)

PER EVENTUAL1 INFORMAZIONIRIVOLGERSI A: O.R.S.
Telex: 210030 ~ Fax: 39 (0) 125 521122

1MPORTANT

TH1S COMPONENTS LIST 1S EDITED BY D.R.S.
(DIREZIONE RICAMBI E SCORTE)

FOR ANY ADDITIONAL INFORMATION REQUIRED LEA
D.R.S. Telex: 210030 - Fax : 39 (0)125:52112

NOTA

B = COMPONENT1 CUSTOM

“

NOTE

B = CUSTOM COMPONENTS

T -,
80T
-

i e ¥ ThOOEE e
! i ".j?ji : e

——
-————

LISTA COMPONEI\FI:_i ELETTRONICI
ELECTRONIC COMPONENTS LIST

02209600K
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CDU 1431 HANTAREX
CODE | - DESCRIPTION | QTY |  NOTES
140836 Y | TRANSISTOR BF 459 1
142699 D | TRANSISTOR BSX 20 | 12 |
142739 C | DIODE ZENER ZPD 5.1 1/2W 3
143106 U | TRANSISTOR BC 557 B \ 3
143108 E | TRANSISTOR BC 547 8 | 15 ‘
143109 F | TRANSISTOR BD 135 1
143421 P | CHOKER COIL 8 MH UTF16 ‘ 2| B
143704 B | COGEMA COIL 6.8 MH | 31
143820 T | CAPACITOR 1 nF 1000V 10% POLIES. I 11
144469 G 1.C. TDA 2593 N B
144822 J | 1.C. TDA 1670A " 17
144825 M | DIODE ZENER ZPD 6.8V 1/2W 2% 2 |
144831 K | TRANSISTOR MJH 16018 1
144835 P | NTC PHILIPS 2322.644.9000s 1] B
145057 x | DIODE BYV 26 D 5 |
145059 H | DIODE ZENER ZPY 68 1 .3W 1]
145222 7 1.C. CS 3046 3 |
145404 7 | TRANSISTOR g 859 3 |
145621 Z 11
145641 D o1
145707 G 11 B
145708 R 1|
145765 H 11 B
145766 A 11 B
145767 B 11 B
145768 L 1]
145769 M 1] B
145770 J | TRANSFORMER DRIVER AT4043/83 11 B
145771 F | TRANSISTOR F464 1]
145772 G | DIODE MUR4100 2 |
145773 H | DIODE MUR440 1
145774 A | DIODE ZENER ZPY 47V 1.3W 1|
145775 8 | DIODE ZENER ZY130 1
145776 C | PTC PHILIPS 2322.662.96011 1] B
145778 N | LINEARITY COIL UTF87 1] B
145779 P | PICT.TUBE+DEFLEC.YOKE H.R.PHILIPS M37-108X-N/1140 1] B
4800150 M | DIODE BAW 62 4 |
4800152 S | DIODE 1N4148 13 1
4800240 N | DIODE 1N4007 5 |
4800788 8 | DIODE BA159 5
4846802 E | TRANSISTOR BDX 54 A . 1
4848527 T | TRANSISTOR BC 327 1
4848543 U | TRANSISTOR BD 138 1]
A2.2 Electronic components list 02209600 K

PARCPRIETARY INFORMATION: the information harein is intended for use by authorzed
amplovess orly and s not 1o be disclosad to others except by written permission of Qlivetti
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CDU 1431 HANTAREX

CODE | DESCRIPTION | QTY | NOTES
4849515 N | TRANSISTOR BC 337 11
4855804 L | 1.C. MA 7805 [
4855811 C | 1.C. MA 7812 | 1
4866285 U | 1.C. SN 74LS86N [ 1
4905472 E| RESISTOR 2.2 MOhm 1/4W 5% CARBON |1
4906354 X | RESISTOR 82 kOhm 1/4W 5% CARBON 1
4911151 E | RESISTOR 120 Ohm 1/4W 5% CARBON 1
4912043 G | RESISTOR 10 Ohm 1/4W 5% CARBON |3
4922690 G | RESISTOR 47 Ohm 1/4W 5% CARBON : 7
4922858 Q | RESISTOR 68 Ohm 1/4W 5% CARBON 1
4923073 G | RESISTOR 100 Ohm 1/4W 5% CARBON

4923231 P | RESISTOR 150 Ohm 1/4W 5% CARBON 4
4923390 W | RESISTOR 220 Ohm 1/4W 5% CARBON 1
4923538 T | RESISTOR 330 Ohm 1/4 5% CARBON .7
4923710 W | RESISTOR 470 Ohm 1/4W 5% CA | 4
4923790 E | RESISTOR 560 Ohm 1/4W 5% |l 6
4924070 L | RESISTOR 1 kOhm 1/4 ' |1

4924150 B * RESISTOR '~

4924392 Y | RESISTOR,
4924439 J | RESISTOR

4W 5% CARBON
Ohm 1/4W 5% CARBON
kOhm 1/4W 5% CARBON
.6 kOhm 1/4W 5% CARBON
10 kOhm 1/4W 5% CARBON
22 k0Ohm 1/4W 5% CARBON
27 kOhm 1/4W 5% CARBON
RESISTOR 33 kOhm 1/4W 5% CARBON

——

N—tn-;‘j—A—A—sLn-A—tNJsJ:--lN—*N =D 0w N

|
l
|
il |
4925690 V | RESISTOR 47 kOhm 1/4W 5% CARBON ‘
4925770 M | RESISTOR 56 kOhm 1/4W 5% CARBON
4925858 D | RESISTOR 68 kOhm 1/4W 5% CARBON
4926058 Z | RESISTOR 100 kOhm 1/4W 5% CARBON
4926131 J | RESISTOR 120 kOhm 1/4W 5% CARBON
4926690 H | RESISTOR 470 kOhm 1/4W 5% CARBON
4926930 J | RESISTOR 820 kOhm 1/4W 5% CARBON | }
4931040 M-J RESISTOR 1 Ohm 1/4W 5% CARBON ! = &0 My RIE"{ A7)

4943295 Y | RESISTOR 820 Ohm 1/4W 5% CARBON ' |
5074947 U | CAPACITOR 4.7 nF 500V -20+80% CERAMIC, |

02209600 K Electronic components list A2.3
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