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PREFACE

This mamual is intended for laboratory technicians repairing a MDU1231
HANTAREX monochrome video display unit, connected to an Olivetti Personal
Computer.

SUMMARY

This manual is composed of three chapters and two appendixes: the first
chapter contains the theory of operation of the video display unit, the
second chapter describes requlations and adjustments and the last chapter
presents the checks. The first appendix contains schematics and the
second appendix contains the parts list.

REFERENCES :

To install video display unit, refer to the dgﬁ&ﬁent&tid ;
Personal Computer. iy

SECTOR RANGE PRODUCT: S5 M380 M290 P500.
S4 M240 T T
53 M250°

DISTRIBUTION: Limited"{L

FIRST EDITION: March 1989
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THEORY OF OPERATION

INTRODUCTION

The Hantarex MDU 1231 is a self-powered display using a 12" monochrome
cathode ray tube with paper white type phosphor. On the front of the unit
are the brightness and contrast control knobs (figure 1-1).

CONTRAST
CONTROL

BRIGHTNESS
CONTROL

Fig. 1-1 Video Front View
At the rear of the unit, there are two cables:

- The video signals connector cable
- The video.power cable.
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Fig.

The display unit is switched;
Personal Computer. .
85-132 Vac (115 Vac n

1-2 Video Rear View

ith the ON/OFF switch on the
ith two different voltage ranges,
-264 Vac (220 Vac nominal). The video

unit receives mains power and video signals through the
Personal Compute e. The signals are given in the following
figures. ;

CONNECTOR

228 V phase
2 Ground

3 229 V neutral

Fig.

1-2

1-3 Power Supply Signals

HANTAREX - MDU 1231 Monocromatic Video Display
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THEORY OF OPERATICN

PIN SIGNAL DESCRIPTION CONNECTOR
1 N.C.
2 | VIDEO INPUT
3 | N.C.
4 | N.C.
5 SELF-TEST "\\\\\
6 | N.C. . =
7 | VIDEO GROUND .
8-9 | N.C. . i:]
o|12 |

10 | DIGITAL GROUND & - =
11 N.C.
12 | DIGITAL GROUND
13 | H-SYNC
14 | V-SYNC
15 | N.C.

Fig. 1-4 Video Signals
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The main components of the video are illustrated in figure 1-5.

MAIN BOARD

irst, or main board, mounts the power circuitry, horizontal and
al deflection, and vertical mode circuit.

- The second, or video final amplifier board, is mounted directly on
the cathode ray tube and has the video amplification and tube grids
bias circuits.

Note: For casing disassembly instructions, see the section entitled
"Disassembly Instructions'.

1-4 HANTAREX - MDU 1231 Monocromatic Video Display
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THEORY OF OPERATION

SAFETY INSTRUCTIONS

WARNING: Before undertaking any form of intervention, read the following
instructions carefully:

-  When the video 1is operating, 1its elements are subject to high
voltages (up to 13 kV) so-all maintenance work must be performed with

extreme caution.

- Always discharge the anode of the CRT on . the outer frame before
removing the anode cover to ensure the serviceman is protected from
residual electric discharges. The discharge procedure is described in
the section '""Disassembly Instructions'.

-  When changing a fuse, always use a fuse of the same brand as before
(the brand is specified in the spare parts list).

- Check all solder points, loose cables and sheathes for damage. Remove
all foreign matter. Do

- 1f replacing a high power resistor, always leaves a gap of at least
19 mm between the resistor and the board.

- Respect the established cables routes, avoiding contact with parts at
high temperature or dangerous voltage levels.

- The video unit mains power Supply»rénge is: 90-136 Vac at 6@Hz (110
V) and 198-264 Vac at 50 Hz (220 V).

-  The PHILIPS manufactured cathode ray tube used on this unit has the
anti-implosion feature (protection against inward explosion caused by
the vacuum); care must still be taken, however, to avoid scratching,
damaging or breaking the tube when working in the vicinity.

o 15085
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X-RAYS (FIRE AND DISCHARGE HAZARDS)

1. Sources of high voltage may emit dangerous X-rays so it is 1important
to ensure the high voltage in the video does not exceed the limits.
The high voltage in this video has a nominal value of 13 kV. Each
time maintenance is performed on the video, the voltage level must be
checked using the High Voltage check method described below.

2. The only source of X-rays in the video is the cathode ray tube (CRT).
For guaranteed protection against radiation, when replacing a CRT, be
sure to use only a PHILIPS tube, as specified in the spare parts
list.

3. A number of components of this video have special X-ray protection
characteristics. For continued protection, always consult the Product
Safety Warnings, given below, before replacing any pa

4, During maintenance, always check that the
terminals are in perfect condition.

5. 1t must always be remembered to set a in their

original positions.

HIGH VOLTAGE CHECKING

It is important that thes pparatus is precisely calibrated,

accurate and reliables

531tme£ér; connect the negative terminal to the
and the positive to the anode of the CRT (see

‘¥, however, the meter shows a voltage of over 13 kV (the voltage
must never go above 17 kV), the unit must be serviced immediately to
avoid premature component breakdown.

1-6 HANTAREX - MDU 1231 Monocromatic Video Display
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THEORY OF OPERATION

ELECTRIC SAFETY 'COLD' CHECKING
- MEASUREMENT OF INSULATION RESISTANCE

Measure the resistance between the mains power conductors and easy-
to-access, metallic parts of the unit as follows: apply a d.c.
voltage of 500 V between the two shorted leads of the power cord
(phase - neutral) and unit metal parts for one minute.

The resistance reading, with the switch "ON", must be over 2 Mohm.

ELECTRIC SAFETY 'HOT' CHECKING

These tests must be performed on a stabilized monitor (20 minutes after
being turned on) in operating environment with a temperature of 18-35 °C
and a relative humidity of 10-90%. : o

- DIELECTRIC STRENGTH TEST

With this test, check that there are no electrlc d1scharges between
parts under voltage and metal parts as described: apply an a.c.
voltage of 1250 V at 50-6@8 Hz between the two shorted leads (phase -
neutral) of the power cord and open, metal parts for one minute.

-  MEASUREMENT OF GROUND CIRCUIT RESISTANCE

Measure the resistance between thérground lead of the power cord and
open, metal parts using a voltage generator to send out a current of
12.5 A. The resistance-read must be under ©.1 ohm.

- MEASUREMENT- OF LEAKAGE CURRENT

Read the leakage 'current in extreme conditions (Vac nom. +10%)
between the two power cord terminals and the ground conductor. The
reading should not be greater than 0.5 mA.

Product Safety Warnings

Some of the video electrical and mechanical parts have special safety
characteristics, which may not always be obvious to the observer.

When replacing one of these components, consult first the spare parts
list. Use of components which do not have the same safety
characteristics as specified in the list may result in emission of X-

rays.
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DISPLAY UNIT CHARACTERISTICS

ELECTRICAL CHARACTERISTICS

- Input voltage: 90-136 Vac
198-264 Vac
- lnput frequency: 50-60 Hz
- A.C. ripple: less than 100 mV
~ Power absorption: 28 W max.
- D.C. power voltages: +5 V, +12 V, +50 V

- Terminal input:

Video input signal: Width V (analog and

"positive type)

8 ns max.

Vertical signai: 5 Vp-p #0.25 V
3.175 ms - 1.587 ms min.

60-79 Hz

Width 5 Vp-p *0.25 V

Blanking time 6.3 us min.
Frequency 31.5 kHz
- : Bandwidth 28 MHz min.
Rise/fall
i times 23 ns max.
1-8 HANTAREX - MDU 1231 Monocromatic Video Display
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THEORY OF OPERATION

ENVIRONMENT CHARACTERISTICS

- Temperature:

Operating A 19-35
Non-operating -12-60
In shipping ~-30-65

- Relative humidity:

- Altitude:

PHYSICAL CHARACTERISTICS

- Dimensions:

- Cathode Ray Tube:

- Tilt angle:

- Active video area:

3,000 m

Height
Width
Depth
Weight

Model
Size
Gun

19-98 % (no condensation)

Deflection angle
Phosphor e

Screen

10 HEE E

=205 mm. x 154 mm

°C
°C

316 mm
341.5 mm
296 mm
6.9 Kg

W31-340WR-E
12 inch
In-line.

90 °C

- P4M (paper white)
Anti-glare

PROPRIETARY .
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INTERFACE SIGNALS

This unit has an analog type video interface and can operate with several
vertical modes with the same horizontal resolution.

There are two separate sync lines so as to provide the drive for the
deflection circuits and for the four combinations of polarity of these
signals.

Another input enables the monitor to display an internally-generated test
pattern when the signals cable is disconnected.

The two output lines are used to identify the type of video connected to
the controller.

Ts:

a. Video signals
1. VIDEO INPUT (video input)

b. Sync signals
2. HSYNC (horizontal sync)
3. VSYNC (vertical sync)

SELF-TEST signals

d. Video identi
5. LOGIC.:E
6. 10EN

1-19 HANTAREX - MDU 1231 Monocromatic Video Display
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THEORY OF OPERATION

ELECTRICAL REQUIREMENTS

The video controller guarantees the display unit the following features:

a. Video signals (termination on 75 ohm *1%)

- Level

- Polarity

- Switching time

- Gamma correction

b. Sync signals
- Level

- Polarity
- Switching time

c. Self-Test signals

Analog (020.7 V

Positive

< 8 ns

Not applicable

TTL

V)

V (ol) <0.4 V, 5 mA max.

V (oh) >2.4 V,

-2 mA min.

Negative or positive
< 20 ns

Connected to ground (the self-test function is enabled when the

video signals cable is disconnected).

The video signals have a ground insulation of 75 ohm. Low level on TTL
signals range from 0.0 to 0.7 V and h1gh level from 2.1 to 5.25 V.

s rergant
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COLOUR FUNCTION

The display can produce 64 different shades of grey by associating an
analog input (VIDEQ INPUT) with the video final amplifier circuit,

The following figure is a linear view of the different shades of grey
that can be produced on the display.

"1

00 b — - -

—p LEVEL

R T

level = 11.1 mv

Fig. 1-6 Shades of Grey

1-12 HANTAREX - MDU 1231 Monocromatic Video Display
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THEORY OF OPERATION

TIMINGS

The display can work with 3 different vertical resolutions (358, 400 a
480 lines) while maintaining a scan frequency between 50-70 Hz.

nd

The vertical mode is selected by decoding polarity of the HSYNC and VSYNC
signals as illustrated in the figure below.

DATA AREA ACTIVE AREA HSYNC VSYNC
(Scan lines) (Scan lines) (Polarity) (Polarity)

350 362 Positive Negative

400 414 Negative Positive

480 496 Negative Negative

Not defined Not defined Positive Positive

Fig.

Note:

1-7 Vertical Mode Decoding

The data area lies in the centre of the video display area.

The default timings for each of the operating modes are described in
detail on the following pages.

TIMINGS (with vertical resolution of 358 lines/70 Hz)

Scan frequency:

Total video periodifi:"

Video aé{;véwéeriqd;
Videc blank beriod:
Rising edge:

Falling edge:

Sync:

Pixel period:
Pixel frequency (fc):

Scan mode:

"~ Horizontal (Fh)

Vertical (Fv)

Horizontal
Vertical

Horizontal
Vertical

Horizontal
Vertical

Horizontal
Vertical

Horizontal
Vertical

Horizontal
Vertical

31.469
70.08 Hz

31.778 us
14.268 ms

26.058 us
11.504 ms

.720 ps
.764 ms

NN

5]

.318 us
0.985 ms

1.589 ps
1.716 ms

w

.B13 ps
0.2664 ms

39.722 ns

KHz

25.175 Mhz

cea e em T

Non—}nterlaaihg;};j v
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HORIZONTAL SYNC

SYNC
3.813 us —p}—l¢- 31.778 us N
31.460 ps -
5.402 us
0.318 us—)an_____.1
fc: 25.175 MHz CTTTI T T
Fh: 31.469 KHz
fv: 70.08 Hz VIDED
>
26.058 us

11.504 ms

1-14 HANTAREX - MDU 1231 Monocromatic Video Display
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THEORY OF OPERATION

TIMINGS (with vertical resolution of 400 lines/78 Hz)

Scan frequency:

Total video period:

Video active period:

Video blank period:

Rising edge:

Falling edge:

Sync:

Pixel period:
Pixel frequency (fc):

Scan mode:

PANEMETIR

amnte o oar!

LECRMAT CM ot

e s

Horizontal (Fh)
Vertical (Fv)

Horizontal
Vertical

Horizontal
Vertical

Horizontal
Vertical

Horizontal
Vertical

Horizontal
Vertical

Horizontal
Vertical

srmar an maraat oniencid

e ma cas sned ey Ay

31.469 KHz

70.08 Hz

31.778 us
14.268 ms

26.058 us
13.156 ms

5.720 ps
1.112 ms

0.318 ps

0.159 ms

1.589 ys
‘@.890 ms

3,813 s
©10.064 ms

39.722 ns
25.175 MH

Non-inter

z

lacing

.;*

INE

~hsticd Ay
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HORIZONTAL SYNC

SYNC
3.813 us —¥

31.778 ps J
31.460 us

0.—318 us —)T—l‘-——)]

fc: 25.175 MHz
fh: 31.469 KHz
fv: 70.08 Hz YIDEO

26.058 ps

VERTICAL SYN(

SYNC
0.064 ms —Prf

>
13.156 ms
Fig. 1-9 Timing Diagrams
1-16 HANTAREX - MDU 1231 Monocromatic Video Display
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THEORY OF OPERATION

TIMINGS (with vertical resolution of 480 lines/68 Hz)

Scan frequency: Horizontal (Fh) 31.469 KHz
Vertical (Fv) 59.94 Hz
Total video period: Horizontal 31.778 ps
Vertical 16.683 ms
Video active period: Horizontal 26.058 us
Vertical 15.762 ms
Video blank period: Horizontal 5.720 us
Vertical 0.921 ms
Rising edge: Horizontal 0.318 us
Vertical 0.064 ms
Falling edge: Horizontal 1.589 ps
Vertical 8.793 ms
Sync: Horizontal 3.813 ps
Vertical 0.064 ms
Pixel period: o S -~ 39.722 ns
Pixel frequency (Fc): P 25.175 MHz
Scan mode: Non-interlacing

PROPRIETAR"

I /5085
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HORIZONTAL SYNC

fc: 25.175 MHz
fh: 31.469 KHz

fv: 59.94 Hz VIDEO

31.778 s

31.460 us

SYNC

ry

26.058 ps

0.064 ms —br——-k—

1-18
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THEORY OF OPERATION

VIDEO CHARACTERISTICS

VIDEO ACTIVE VIDEO ACTIVE
DATA AREA HORLZONTAL DATA AREA VERTICAL
(Columns) (Columns) (Lines) (Lines)
640 656 350 362
640 656 400 414
640 656 480 496

Fig. 1-11 Video Resolution

Note: Adjustments of video dimensions, linearity, centering and
distortion must be made with the 640 x 488 video resolution.

Video dimension and centering adjustments on the vertical plane, however,
may also be made with the following combinations: .

- 640 x 350/70 Hz
- 640 x 400/70 Hz

- 640 x 3508/50 Hz

Where not otherwise specified, Fhe'"unit standard settings under test
conditions are as follows: %

480 lines/60 Hz

Vertical resolution;

467 mV

Input voltage leyel  “

Brightness: | Default value

Luminescence: 136 Nit (in centre of pattern)

- Test pattern: As required

PROPRIETARY

: 1
e A NEORMATION

.o, entan cory T T ot Cnven



Video Dimensions

Dimensions of the data ares on the screen horizontal and vertical axes
must be as follows:

Horizontal 207+2 mm (when measured at 136 Nit)
Vertical 180+4 mm (when measured at 136 Nit)

Picture Centering

With reference to the following figure, ensure that these conditions are
met :

=R = A1

L =R A2 = A3
U=0 =81

B2 = B3

It
1}

Maximum variation of picture position he following .
conditions:
[ L-R | < 4mm
[A1T - A2] <
[A3 - A4]
[A1 - A3] <
[A2 - A3
83
A2
R .
PLEN JLLN
“BZ 0] B4 |
Fig. 1-12 Picture Centering
1-20 HANTAREX - MDU 1231 Monocromatic Video Display
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THEORY OF OPERATION

Geometric Distortion

Some geometric distortion, such as pincushion, trapezoid, rhombus, etc.,
is tolerated, provided within the limits shown in figure 1-13, where A =

2 mm and B = 2 mm.

lz-
f

Fig. 1-13 Geometric Distortion Limits

Linearity

With reference to the following figure, linearity of the picture
display must correspond-to the following criteria:

[A - Bl < 2 mm |E - F| < 2 mm
1B -Cl <2 mm [F - 6| < 2 mm
1€ - D] <2 mm |IE - G| < 2 mm

|ID - B] < 2 mm

|IC - Al < 2 mm

|A - D} < 2 mm

on

'“17335335:?—W I

PROPRIETARY

I» /5085

1-21

>
‘e

e

i'\'r]g""\"\v



— o —b|t— n—pt— m—

|[— & —>|+—

Fig.

1-22

1-14 References for Linea

HANTAREX - MDU 1231 Monocromatic Video Display
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THEORY OF OPERATION

VIDEO GENERAL DESCRIPTION

Figure 1-15 provides a block diagram of the video.
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1-15 Video Block Diagram
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The main component parts of the block diagram are:

- Cathode ray tube

- Power supply

Horizontal deflection circuit and EHT transformer
- Vertical deflection circuit

-  Mode circuit

- Video final amplifier circuit.

A detailed description of these blocks is given on the follewing pages.

1-24 HANTAREX - MDU 1231 Monocromatic Video Display
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THEORY OF OPERATION

CATHODE RAY TUBE

The main component of the display is the 12" monochrome cathode ray tube,
with a deflection angle of 90 xC. The electrical configuration of this

component is illustrated in the figure below

SCREEN GRID G! FOCUSSING ANODE G4

v
|
|
|
}

FILANENT

— o ——— — -] ‘.._..

l— —— — — —

CATHODE ACCELERATOR
ANODE &2

Fig. 1-16 Cathode Ray Tube

The surface of the cathode is heated indirectly by the filament and emits
a cloud of electrons, which is controlled, focussed and accelerated by
the electrodes of the tube, to all of which a like potential is applied.
On the accelerator electrode surrounding the tube neck, there is a
voltage of approximately 12 kV.

The voltage is supplied to this anode by the high voltage section of the
circuit (transformer TH2) and produces a strong acceleration of the
electrons. The concentrated and accelerated beam of electrons (Spot)
strikes the phosphor surface which emits energy in the form of light.

By regulating the potential of the control grid 61, the amount of
electrons going to strike the phosphor can be varied, and, hence, the
light intensity of the dot. Control grid 61 is negatively polarized with
respect to the cathode so that the more negative the voltage, the fewer
are the electrons that reach the screen and vice versa. On the basis of
this principle, by varying the voltage of the grid, the electron beam is
modulated from white to black, thus reproducing all the shades of grey
forming the pictures on the screen.

The first accelerator anode (G2), together with focussing anode 63,

_constitutes an electronic lens designed to concentrate the electrons into

a spot of reduced dimensions.

[
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POWER SUPPLY

The monitor has an switching type power supply (see figure 1-17) and
converts the mains a.c. voltage into the stabilized d.c. voltages needed
for the various sections of circuitry. The input voltage range with which
the power supply can operate is (85-264 Vdc), at 50-60 Hz.

NTCL SFE2 SFE1

+S0 ¥

l _J J sP12
= 11 = R8

———3 SP13

.”q

Fig. 1-17 Switching Power Supply
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THEORY OF OPERATIOM

The main circuits comprising the power supply are:
- Mains rectifier and filter circuit

- Switching and overload protection circuit

- Control and sync circuit.

The various circuits are described below.

Mains Rectifier and Filter

To avoid the transients generated by operation of the power supply from
being propagated throughout the power network, a filter has been inserted
in the power supply circuit (figure 1-17). v

This filter consists of coils SFE1 and SFE2, with capacitors C1, C2 and

€3, where SFE1 acts in the high range and SFE2 in the low range of the

switching-generated noise. .

Fuse F1 provides mains protection, whereas NTC1, with 1its rectifier
diodes, is designed to limit inrush current peaks when the unit is
switched on. Power is provided for the autostart control circuit by way
of R2, D5 and C6 on switching on. :

When this initial period is over, zener ZD4 acts as a voltage limiter
while C4 and C5 smooth the voltage provided for the switching phase.

Switching and Overload Protection Ciurcuit

As seen above, this power supply is of the flyback or switching type and
has a relatively simple principle of operation.

Transistor TR1 (figure 1-17) acts as an electronic switch with wvariable
duty cycle, controlled by integrated circuit 1C1. During conduction, the
secondary windings of TH1 draw no energy and, thus, the current flowing
in the primary causes TH1 to be degaussed.

When TR1 is open, the energy stored by TH1 in the form of magnetic energy
generates a phase voltage suitable for transfer of energy to the TH1
secondaries, degaussing the core of TH1.

The +12 V adjustment network supplies the integrated control circuit
(1C1) with the information it requires to establish the TR1 open and

close times.

) 1-27
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The amount of energy transferred will be sufficient to keep the +12 V
constant, in spite of load and mains variations.

Regulation of this circuit is of the 1indirect type, 1in that it 1is
performed on the primary (so as to obtain mains insulation); however,
mutual coupling of the transformer windings is of a sufficiently high
level as to quarantee properly regulated secondary voltages.

The components associated with the TR1 collector are designed to protect
this device from the overvoltages liable to be created on the collector
at the time of opening (clamping network). 1C1 current on switching-on is
approx. 1 mV, the size of the current being determined by components R2
and DS. The trigger value on pin 3 is approx. 6 V, above which value the
integrated circuit starts to demand more current.

tntil another

Voltage on pin-3 (and on capacitance C6) starts dropping,
) elo 4.9 V, the

current flows through Dé. 1If the voltage is alrea
integrated circuit returns to starting conditions

VvOC (PIN 1)

vDC (STOP)

Fig. 1-18 Behaviour of Voltage on IC1 Pin 3

R11 allows 1C1 to perform TR1 switching only when the core is
demagnetized. R1 1is the control resistor, limiting current by way of
TR1, whereas ZD1, connected to the negative pole of the rectifier bridge,
supplies the TR1 emitter the negative polarity of 2-3 V guaranteeing it
stays shut down.

D7, R19, C8, RV1 and R3 form a network to rectify, control and filter the
1C1 reference voltage. The output voltages are regulated by way of RV1.

»
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THEORY OF OPERATION

Control and Sync Circuit

The control circuit consists of integrated circuit 1C1 (figure 1-19),
which, as has already been seen, builds the signals for TR1 opening and
closing in function of the requlation circuit (pin 6), power limiter (pin

5) and external sync (pin 7).

1n addition, 1C1 also provides the base TR1 current (pin 1), ensuring it
stays in a zone of safety by way of its inbuilt, heat protection.

Y0: OUPUT —~— 1 14 }—— v¥OC: NEGATIVE POVER
13 }——SUBST: SUBSTRATE
12— 1C: SARPLE CURRENT {NEGATIVE)

~

Yaux: AUXILIARY OUTPUT —

vDC: POSITIVE POWER —f 3
YCE: SATURATION VOLTAGE — & 11]— GNO: GROUKD -

1S: DEGAUSS CURREXT —{5 10} C+: OSCILLATOR CAPACITANCE

£+: ANPL. ERR. OX NON-IXVERTING IMPUT — 16 9| R*: OSCILLATOR REFERENCE CURRENT
SYNC: EXTERMAL SYNC —] 7 8

| PLL: PLL. INPUT

Wl

o v Is Yeg ¢ ok VBC ¥ (aux) Yo
e s e e D
' ’ Ts T‘ ¥3 2 1
0.1V s
: SAT. vCE voC
THRESHOLD
. DETECTOR CONPARATOR CORPARATOR

Lo l J POSITIVE
' v ouTPYT
STAGE

2.6 ¥
REFERENCE
VOLTAGE SAFETY 1C DUPLICATE f
. SWITCH » s o Ie-kig r—l——
#5 FLIP
v FLOP _ T
8 it NEGATIVE
< > ouTPUT
| STAGE
} | l I
OSCILLATOR QUTY CYCLE CURRENT
PLL AND PULSING » LINITER COMPARATOR

GENERATOR

v } -~

La 9 10 11 12 13 14
- {
Ry Cy l Ic SUBSTRATE voc

Fig. 1-19 Block Diagram of Integrated Circuit TEA2019 (1C1)
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To avoid noise, caused mainly by electromagnetic induction,  from
affecting the picture on the screen, TR1 switching is performed during
the horizontal flyback time.

For this purpose, the blanking pulse is picked up by way of a turn
coupled to the row transformer, and brought, by way of R15 and C13, to
the sync circuit (pin 7) of IC1, which has phase control provided by an
internal loop.

In the absence of sync (pins 16 and 11), oscillation frequency is set by

C9, while the PLL circuit is completed by a network brought to pins 8 and
9.

DEFLECTION CIRCUITRY OR RASTERING

The operations described up to now lead to production of a dot af light
in the centre of the screen. =

Similarly, the beam may b

display lines of light a reen.

performed with a certain rapidity, the entire

| known as "rastering", whereas the dimly lit screen, with

?Qn?or data present, is known as the "raster".

ection yoke is a series of electromagnetic coils wound 1in a
horizontal and vertical fashion around the neck of the tube 2nd

1s the main means of deflecting the electron beam.
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HORIZONTAL DEFLECTION AND EHT TRANSFORMER CIRCULT
This circuit comprises the following elements:

-  Horizontal phase adjustment

- Drive circuit

- Power circuit

- EHT transformer.

Low Power Circuits

The first two functions described above are performed by 1integrated
circuit 1C4 (TDA2593) which handles all the functions 1inherent in

horizontal sync signal processing, transforming it into a signal fit :to
drive the power stage for horizontal deflection. N

J2 ¥ HOR1ZONTAL

10 YERTICAL Q SyYnC

DEFLECTION

o<

R38
D16 R36 i
e . i Cu?
— FER R S ] . 10 PONER
"2 . sl — =015t
c3s = i 1 1
s g 10 4 3 11 8 7 7
gae] :
R37 [] R 1c4
1 14 15 13 16 12 5 6 REFERENCE
SIGNAL FROM
1 AVE  C4g RS2 POWER STAGE
s
R43
—-[:::}i]_ css HORTZONTAL
* PHASE

1

Fig. 1-20 Horizontal Deflection Drive Signal

The sync signal is brought to pin 9 by way of components R38 and C40,
which form a filter network eliminating any high frequency components.
Resistor R39 is responsable for polarizing the sync amplifier input.
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The +12 V power is brought to pin 1 of 1C4 by TR2 which, together with
its associated components (R36, D16 and C38), acts as an electric filter
(anti-ripple) and powers that part of the processing which needs a
filtered, noise-free voltage. ‘

The output signal is to be found on pin 2, from where it 1is brought by
way of (47 to the base of TR4, which constitutes the horizontal

deflection circuit power stage.

The reference signal, coming from the power stage, is taken to pin 6 and
is input to a phase comparator together with the signal coming from the
oscillator. The whole system forms part of an integrated circuit internal
loop, bringing the reference signal phase back to a constant value with
respect to the sync, and thus compensating for thermal drift and

component tolerances.

phase

RV8 and C48 form a variable phase shifter, by means of
, using

difference between the deflection and the sync.can Be’
RV8, so that the picture can be centered horizow y.

frequency when
n pins 5, 13, 14 and 15 are
d earlier.

Potentiometer RV7 is used to set the
there 1is no sync. The components co
part of the phase comparator and logp
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THEORY 0OF NPERATION

Power and EHT Transformer Circuit

These two sections perform the following functions:

- Generation of the sawtooth current needed to produce the horizontal

deflection.

- Generation of the EHT of approx. 13 kV (extra high tension) needed to

power the second anode of the CRT.

- Generation of the other voltages needed for tube polarization and
video amplification.
FROM FRONM
70 YIDEO VYIDED YIDEOD
ARPL. ARPL . ANPL. 61 63
SP8 i SPS SP2 © SPi1 i SPS sP7
vemr m9D o cso 1 " Réo
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r~7
+50 ¥ O—— T U THe ~ :ﬁ’>{——D}1 — EHT
;csx . .-
1 ) 020 rnsﬁ‘
10, Lo L__Jl
T0 HORIZONTAL . s 557/1 RS7
PHASE O-¢ _I_ 7
85 RY10
Cs0 C.")Z—L !
FRON - ,l_J
HORIZONTAL .. 8
DEFLECTIOR g .
b w2 ARS8 ce
" o
I~ a1 —
] RY11
! HORIZONTAL 3 EXTERMAL
! LINEARITY R BRIGHTNESS
! 3 [%1:]
! R
I
fe — = J 553 83
T
B4 HORIZONTAL
"“I l B4 yIDTH
f——
C54 /-)'7
Fig. 1-21 Power and EHT Generator Circuit
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A. Sawtooth current generation

The sawtooth current is generated by transistor TR4, which acts as a
switch on the inductive load (deflection yoke and EHT transformer
primary), aided by diode D23.

When transistor TR4 is driven into conduction by the inductance of the
yoke and row transformer TH2, there 1is an almost linear increase in
current, forming a part of the sawtooth (from the centre of the tube to
one side), and, at the same time, a corresponding amount of magnetic
energy is stored by the yoke and the transformer.

When TR4 opens, the energy connected to the circuit is transferred to C60
and C52 (parallel with yoke and TH2) in a time of about 2 us, so that a
voltage of about 500 V is set up on the term1nals, while the current in
the yoke and transformer is cancelled out 1in a similar time, thus
bringing deflection back to the centre of the tube. =

The voltage on C6@, C52 and, thus, on the transformer #TH2" primary, is
manipulated to produce, w1th the right tugr the voltages needed
for power supply of the tube, the EHT inf , nergy stored up by
C6@0 and C52 1is, at this point,_sent back Into the magnetic circuit,

inverting the current sign.

ge on the terminals of Cé@ and
.current reaches its negative peak
o ‘the other side).

In a time again of approx.
C52 drops to zero and:
(deflection from cent

, "rom one side of the tube to the other in a
his period coincides with the sawtooth return time
sible as the electron beam 1is off during this

e deflection yoke are coils B3, B4 and capacitor C(C54.
: used for linearity and deflection width correction,
: spectlvely, while the capacitor performs the S-correction on the
' needed to produce the right speed/deflection angle ratio at the

edgesmof the screen.
B. EHT generation

Transformer TH2 has a secondary with a high turns ratio and an inbuilt,
high voltage rectifier diode.

The impulse voltage of approx. 500 V on the primary during the sawtooth
current return is picked up and rectified by this winding and brought up
to the value of approx. 13 kV needed by the tube anode. This voltage 1is
levelled as required by the tube's own capacitance.
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THEORY OF OPERATION

C. Auxiliary voltage generation

The other secondaries of TH1, together with associated components, see to
generation of the voltages needed for tube and video bias as follows:

By way of D20, R54, C57, a voltage of approx. 500 V is obtained for
the first anode of the tube (grid G2).

With variable divider R57, RV1@, the voltage is obtained to polarize
the focus grid (G3) of the tube from zero to 450 V approx.

R55, D21, C55 rectify and smooth a veoltage of 65 V approx. to supply
the video amplifier and B5 decouples the above circuit from the power
network of the control grid (G1) comprising RV9, ZD2, R58, RV11 and
R59.

RV9 allows the grid to be given the base that corresponds to raster
switching-off (RV11 set to maximum) whereas RV1 (external to circuit)
requlates brightness of the video picture. T i

D22 and C57 are used to obtain a negative vaitaéexto'iaiiow RV1® to
work in the correct adjustment field. i

702 is designed to protect the CRT phcsphbr'”when the monitor is
switched off, by interrupting the'grid power supply circuit when the
voltage on its terminals drops below 33: V, thus leaving the grid
hanging on to the (56 negative potential.

TR3, together with associated components, is designed to form a pulse
at the end of each vertical deflection cycle and then, through R60,
to sum a pulse of about 30 V to the grid controlling the vertical
retrace switch-off. ...

The base of TR3 is connected to the vertical deflection amplifier
output by way of a signal delay and divider network made up of D17,
C46, R44, R45 and R46.

R47 and R48 divide the TR3 power supply voltage while C50 and R60
couple the signal to the grid circuit.

From the collector of TR4, the impulse signal corresponding to the
video amplifier retrace is picked up. This signal has a dual purpose:
to switch off the video during the retace period and to re-establish
the correct amplifier direct current level on each horizontal scan

line.

RETH
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VERTICAL DEFLECTION CIRCUIT

The function of this circuit is to generate a sawtooth current 1in the
vertical deflection coil, in sync with the horizontal deflection current.

The sync comes from the vertical mode circuit, which sees that integrated
circuit 1IC3 has the right sync and adjusts deflection width in function
of frequency. The circuit is question is illustrated in the fiqure below.

D15
‘ 1
T ;I: I Y
FRON *
SIGNALS MD c2s s 5
neuT
CIRCUIT 3 s }
o—>p .
RY4 9 11
VERT. sz:i; TO HORIZONTAL
FREQ. R23 (= DEFLECTION
6 4 AND EHT
— an®]
FROM
SIGHALS R24
18PUT 7 10
CIRCUIT RYS " . R34
o VERTICAL
wIDTH
480 LINES —_——
{_-VERTICAL I
JOKE
| |
| ]
] i
> i
| |
|
Fig. 1-22 Vertical Deflection Circuit
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THEORY OF OPERATION

The oscillator takes its sync from the signal coming from integrated
circuit 1C2. while the network consisting of C26, R23, RV4 is used to
establish 3 free-running oscillation frequency in the absence of sync.
RV4 will be set so that this frequency coincides roughly with a fregency

of 46 Hz.

Stage amplification is the work of components RV5, R24 and R25, which
establish the amount of current lifted from pin 7 and, thus, vertical
width. In the 480 line standard, linearity correction is provided by RV6,
whereas, 1in the 350 and 400 line modes, the correction values are summed
to RV5 by the vertical mode circuit described below.

R26, C27, C28 form the network establishing the S-correction factor.
Deflection current 1is provided by 1C3 itself, within which the power
stage is to be found. Associated to the power stage are the components
connected to pins 4, 1@, 11 and 5, and which perform the following

functions:

- (35, R34, (31 and (32 grant the amplifieg;fétability “at high

frequencies

_ R33, R32, C33 and R31 see that there is_d.c. stabilization of the
work dot o i

- (36 couples the deflection co
feedback network ¥

- D15, C25 and R22 are used to produée a shorter flyback time.

1C3 power is decoupled by R35, €38 and C29.
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VERTICAL MODE CIRCUIT

As already stated, the monitor can operate at three different wvertical
deflection frequencies (350, 400, 480 lines). Information on the three
different operating standards in handled by the computer and is contained
in the polarity of the sync signals.

Two separate horizontal and vertical sync lines of different bias mean

that there are four different combinations, decoded by way of the circuit
shown in the figure below.

) - & o
B VO T I 013 RYV2 R20

TO HORIZONTAL
DEFLECTION

»O

T0 RYS
VERTICAL
DEFLECTION

——»0

VERTICAL
WIDTH
400 LINES

TO RY4
VERTICAL
5 DEFLECTION

6
5 { - »0
* 1

Fig. 1-23 Vertical Mode Circuit

By way of RV2, R20, RV3 and R21, the circuit also provides vertical
deflection width correction, in the function of the sync sent out.
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THEORY OF OPERATION

The fiqure below shows how the operating standards are encoded.

LINES HORIZONTAL SYNC VERTICAL SYNC
350 Positive Negative
409 Negative Positive
480 Negative Negative
Not defined Positive Positive

Fig. 1-24 Operating Standards Encoding

Integrated circuit 1C2 is an exclusive OR gate so that sections 1 and 2
switch with both negative and positive sync signals (irrespective of the
output status of sections 3 and 4), 1in this way synchronizing the
relative amplifiers by way of €22 and CZ23. o

Section 4, by way of D13 and R18, takes RV2 and R2@ (in parallel with RVS
in vertical deflection circuit) to ground when.the horizontal sync is
positive (350 lines), and vice versa. Lt aw ‘

Section 3 performs a similar role by way of_Djz.‘Rvé “and R21 when the
vertical sync is positive (400 lines)... . iy

When both the sync signals are negative (480 1lines), no correction is
performed in parallel with the vertical width control circuit (outputs of
sections 3 and 4 high, with D13 and D14 off).

VIDEO FINAL AMPLIFIER CIRCULT

The video final stage (figure 1-25) is mounted on a circuit connected
directly to the CRT socket, thereby not only reducing stray capacitance,
which could narrow the video band, but also making it easier to implement
more -éffective circuits offering protection against discharges occurring
between the CRT internal electrodes (flashover phenomenon).

Such high potential discharges, even if brief, are lethal for the
components of connected circuits if they are not quenched and absorbed by
air or gas surge arresters, aided by resistors to clip any flyback
currents. This protection function 1is entrusted to components 5C101,
SC102, SC103, R128, R129, R130 and a number of air dischargers.

Signals coming from the video interface are amplified by the circuit to a
level of approx. 30 Vp-p, the value needed to obtain black and white
levels. For this purpose, a cascode type circuit is used because of 1its
wide passband feature.

As the same amount of current flows through transistors TR187 and TR108,
the stage gain is roughly equivalent to the R126/R122 ratio.
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From the time the TR108 emitter is referred to ground, when the input
signal 1is bronght to zero volts, there will be no current flow in TR197
or TR108 and, as a result, no drop in the potential of R126. In this way,
the cathode 1is polarized at +65 V, this being the CRT off condition

(black level).

1f, on the other hand, a positive signal is brought to the TR128 input, a
proportional current will flow in the transistor, causing a drop on R126,
and the cathode voltage will drop in value (white level). This 1is the
opposite condition to the previous one, to which corresponds the electron
beam maximum intensification.

Normally, the input signal is easily held within these limits by the
interface circuit preceding this stage and which is designed to handle

the video signal.

A brief description of components associated with thfk' * together

with their functions, is given below:

- R121 avoids oscillations at high frequencies 7 hile R125 and 109

form a video

ute the TR107 load impedance; in addition, B101 is
sfisate for loss in amplification at high frequencies;

_}es the power supply;

¢ a diode protecting TR197 and TR108 against CRT internal
scharges (flashover). 1t prevents the voltage on TR107 from
'xceeding the power supply voltages limit level (65 V).

The video interface consists of the whole series of circuits preceding
the video amplifier just described; it performs the following functions:

- TR186 is an impedance adapter stage coupling the signal to the video
amplifier;

- TR10S is a d.c. restorer stage, whose input is connected by R49 to
the horizontal deflection circuit; it re-establishes the video
amplifier d.c. bias level during the row return period, thus
maintaining the black level at a constant value;

- TR104, 1C101 and TRI1O1 and associated components constitute a
differential video pre-amplifier stage, with d.c. gain regulation
possibility. Gain is, in fact, regulated by varying the differential
stage bias currents; this can be performed by the contrast d.c.
network made up of RV101, RV10Z, R108, C102, R107 and C191;
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THEORY OF QPERATICN

D102 is used to switch off horizontal flyback by way of D18
(horizontal deflection amplifier). What happens during flyback, 1is
that D18 has a back bias and D162, through R188, polarizes TR187 1nto
the off state.

TR102 and TR103 are used to sum a self-test signal on the video input
when the video signals connection cable is disconnected (otherwise,
pin 5 is connected to ground and the circuit is thus inhibited). The
self-test signal is obtained from the formation of a series of pulses
in sync with the horizontal deflection and designed to keep the
raster on when the connection with the computer is interrupted.
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Fig. 1-25 Video Final Amplifier Circuit
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THEORY OF OPERATION

LOCATION OF COMPONENTS

For disassembly instructions, see the section '"Disassembly Instructions’.

VIDEO COMPONENTS

_ DEGAUSS COIL F  VIDED FINAL BOARD

"8 CRT G INPUT SIGNALS COKNECTOR
CONVERGENCE YOKE H RAIN BOARD

DEFLECTION YOKE I TERMINAL STRIP (CE)
FLYBACK TRANSFORMER K FUSE

Fig. 1-26 Video Components

The following figures illustrate layout of the video final amplifier
board and of the main board.
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THEORY OF OPERATION
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DISASSEMBLY INSTRUCTIONS

WARNING: Before proceeding to remove boards, check that the power supply
is switched off and that the anode discharge procedure described below

has been carried out.

ANODE DISCHARGE

Use a cable with crocodile clips at both ends and a long, thin
screwdriver with insulated handle.

1. Remove the casing as described 1in the relative section and then
connect the cable with crocodile clips as follows:

- One end to the screwdriver 4

4 y . e #ﬁ‘
- The other end to the video metal frame (groun &ilsggg¥1—27).

Fig. 1-29 Connection of Cable with Crocodile Clips

Note: Do not touch any metal parts with the screwdriver. You are
advised to perform the procedure using one hand only and not to touch

the video with your free hand.

»
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THEORY OF OPERATION

2. With the tip of the screwdriver under the suction cap, push upwards
slightly to remove cap from cathode ray tube. Touch the tube anode
with the tip of the screwdriver. A spark will be seen indicating the
tube is discharged.

SUCTION
CAP
Fig. =1 39 -'Discharging the Cathode Ray Tube




REMOVING THE CASING

1. Switch off power. Remove the power cable and the video signals cable
from the system module and unscrew the 4 screws V on the rear of the
casing.

e

bobbiibatt
(43

ceimsasen
s

VIDEO
SIGNALS
CABLE

Fig. 1-31 Disconnecting Power and Video Signals Cables and Removing
Screws V
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THEORY OF OPERATION

Remove the casing.

LLLLLL

Trereeeer

"
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Fig.

1-32 Removing the Casing“ -

REMOVING - THE V1DEO. FINAL AHPLIFIER BOARD

WARNING: Before remov1ng the suction cap over the anode, be sure to
d1scharge the anode as described earlier.

1.

Remove the c351ng as described in the previous section and then
remove the video final amplifier board from the CRT socket in the
direction of the arrow (figure 1-33 a).

Disconnect fastons SP101-SP1@9 and FS101 to release the board (figure
1-33 b).
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HANTAREX - MDU 1231 Monocromatic Video Display

1-33 Removal of Video Final Amplifier Board
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THEORY OF OPERATION

The colours of the wires making connections to the main board are
illustrated below.

WIRE COLOUR NAME ON BOARD
Yellow SP101
Red SP1@2
Black SP1e3
Orange SP104
White SP1@5
Green SP106
Blue SP107
Violet SP1es8
Brown SP109
Black (wider FSie
cross-section)

Fig. 1-34 Correspondance of Colours

video chassis

3. Loosen screw A attaching the ground Cabifﬁ
(figure 1-33 a).

4. Finally, remove the board.




REMOVING THE CRT

WARNING: Before removing the suction cap over the anode, be sure to
discharge the anode as described earlier.

1.

Remove the casing and then bend back the plastic part of the anode
suction cap. Using the screwdriver, unhook the anode fastening
spring.
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THEQRY CF OPESRATION

2. Remove the video final amplifier board from the CRT socket as

described in the section entitled ''Removing the Video Final Amplifier
Board".

-G

el N ﬂ"“ V ..
3. Remgvesthe'cable retalning cords B and C and the ground cable D from
the: chassis ‘{see figure above).

U
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4. Disconnect all the wires of the main board complicating the task of AQ
removing the CRT. s

S. Set the video with the screen facing down and loosen the 4 screws

(V1) that secure the CRT to the frame. Remove the CRT gently.
§
V1

L
{
&
¢
|
(
|
|

Al
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THEORY OF OPERATION

REMOVING THE MAIN BOARD

WARNING: BSefore removing the suction cap over the anode, be sure to
discharge the anode as described earlier.

1.

Proceed with the operations described in the sections 'Removing the
CRT" (steps 1 and 2).

The procedure now differs, depending on what exactly 1is to be
removed:

-  Main board together with video final stage board. Carry out the
procedures described in steps 2 and 3 of the section "Removing

the CRT".

Main board. Carry out the instructions described in ”Réhoving the
Video Final Stage Board'" and then the instructions. iven-below.

Remove the following connectors: vertical yoké._ rightness _
adjustment (CE), video signals input (CB), vgttical>qué;(CD); remove

fastons SP1@ and SP11 and unscrew the powenicabfés from connector CA
(see figure 1-38). ] 2y
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THEORY OF
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4, Remove the board.

The figure below 1llustrates
of the power supply wires and the contacts on
strip (CA).

POWER CABLE CONTACT ON TERMINAL

COLOUR STR1P

Yellow/green (Ground)

Blue (Neutral)

Brown (Phase)

Fig. 1-39 C

REMOVING THE EXTERNAL CONTRAST-BRIGHTNESS REGULAT{QQEBLOQK??

orrespondance of Colours

the correspondance between the colours
the main board terminal

Disassemble the casing as described earlieri, then: remove connectors

1.
CE (brightness adjustment) on the main-board.(see figure 1-38) and CG
(contrast adjustment) on the video final amplifier board (figure 1-
49) . , e

Fig. 1-40 Removal of Contrast Connector
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Unscrew and remove the two scraws ({(VY3) attacning <the contrast-
brightness regulation block to the frame (figure 1-41).

2. With a screwdriver through the slots in the side of the frame, prise
of f the potentiometers from the brightness and contrast knobs M. Then
remove requlators block R.

RimdSal‘g? Screws V3 and External Regulation Block
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REMOVING AND CHANGING THE FUSE

1. Disassemble the casing as described earlier. The fuse (250 Vac, 1.25
A delay fuse 4.3 x 2 mm) is mounted on the main board as shown in the

following figqure.

1 %HHHHDDIHH'IIID

I HIH%MI%
i

it i
REASSEMBLY INSTRUCTIONS

To reassemble components, follow the disassembly instructions in reverse
order.

When remounting the video final amplifier on the rear of the CRT,
remember to apply a coat of silicone glue to secure the board to the CRT.
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REGULATIONS AND ADJUSTMENTS

INTRODUCTION

This chapter examines the adjustments and checks, both mechanical and
electrical, to be made to ensure the proper operation of the HANTAREX MOU

1231 video.

ALTGNMENT PROCEDURE

The monitor has been set in the factory to give the best possible
picture. These settings may, however, need to be repeated following

repair work on the unit.

1f this is the case, follow the video realignment procedure, given below,
in its two main categories:

1. Electrical regulation (regulation of potentiometers, ipduc{ors,,gtc.)

Tk
5

2. Mechanical regulation (regulation of deflection
components). .

1f a complete realignment is required, youmareﬁqdviééd to firstly perform
a rough electrical adjustment, a mechanical ‘adjustment, then a more exact
electrical adjustment, the definitive.mechanicaliiadjustment and then a
final check of the electrical adjustments. .

This is necessary because a number of;mechanical settings impinge upon
the electrical settings (the vertical and horizontal widths, for example,
are influenced by the potentiometers and by position of the geometric
correction magnets, rgspectively).
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PROFR

[+ /5085

2-1

oo £ g v e s h ARAETIR S A TIOVRY

-
T
=)
)



ELECTRICAL ADJUSTMENTS

INTERNAL ADJUSTMENTS

Internal adjustments that may be performed on the boards of the unit are
listed 1n the fiqure below:

COMPONENT NAME DESCRIPTION
RV1 +12 V ADJ. +12 V adjustment
RV2 V. AMP. 359 line vertical width adjustment
RV3 V. AMP. 409 line vertical width adjustment
RV4 V. FREQ. Vertical frequency adjustment
RVS V. AMP. 480 line vertical width adjustment
RV6 V. LIN. Vertical linearity adjustmentd ub
RV7 H. FREQ. Horizontal frequency ad1ystme
RV8 H. PHASE Horizontal phase_ad¥
RV9 BRIGHT PRESET | Brightness pre
RV1Q FoCuUs Focus adjustmen Y
RV11 EXT. BRIGHT Externalhbrtdhtnesgmad]ustment
RV121 EXT. CONTRAST ntFast adjustment
RV102 CONTR. PRESET “gdfustment
B3 H. LIN. 2@ inearity adjustment
B4 H. AMP. q&gP'wldth adjustment

Fig. 2-1 1Internal Ad}ustments

2-2 HANTAREX - MDU 1231 Monocromatic Video Display
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REGULATIONS AND ADJUSTMENTS

The figu

board, indicating the test points on which the electri

to be made.

ras below illustrate the main board and the video final amplifier

cal adjustments are

Fig. 2-2 Main Board Test Points R ‘"*':} tTITT A ﬁ..‘f
: PROFmic< i AT

i* /5085
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Fig. 2-3 Video Final Amplifi¢;*

The video electrical set;;nqahpr- are listed on the following
pages. A disk of _gplfﬁ¢dta“nost1c programs must be available when

OﬁFﬁ'Tg$§ Points

tside using a degauss coil. You are also advised to
ewdrlvers for these procedures to avoid the risk of

1. Set all controls in an intermediate position.

2. Switch on monitor after connecting to the computer. Insert the
diagnostic test disk and select the first test grid.

3. Adjust RV1 to give a voltage of 5@ V on diode D9 (mounted on power
supply circuit).

4. Shorting pin 9 of integrated circuit TDA2593 to ground, adjust RV7
(horizontal frequency) to give as stable a picture as possible.

5. Adjust RV4 (vertical frequency) to give a stable picture.

6. Adjust RV3 (horizontal phase) so that the picture is in the centre of
the raster.

2-4 ZRoPETARY NECRMATOM N TAREXCL NN 179 MERSLtAREc Video Display
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10.

11.

12.

13.

14.

15.

16.

REGULATIONS AND ADJUSTHENTS

Carry out 2 rough adjustment of <he deflection yoke magnets to give
the best picture geometry before carrying out the width pre-settings
described in the mechanical adjustments.

Adjust RV6 and B3 respectively for optimum vertical and horizontal
linearity.

Adjust B4 to set a horizontal width of 207 mm and adjust RV10 to give
best picture focus.

Select the second test grid from the diagnostic test disk (480 line
grid) and adjust RVS (480 line vertical width) for a vertical width
of 155 mm.

Select the third test grid from the diagnostic test disk (350 line
grid) and adjust RV2 (350 line vertical width) for a vertical width
of 155 mm. E

Still using the third test grid, adjust RV3 (400 line Qegficafgﬁidth)
to give a width of 155 mm. L

Set the picture level to zero and the external brightness control to
the point where it 1is about to click,. then adjust RV9 (brightness
preset) so as to switch the raster off. Then -check that, with the
brightness control at maximum, the raster‘has a luminosity of between
5 and 15 nits. e el '

Select, from the diagnostic test disk, the level 7 picture. Set the
external brightness.- control™te its click point and the external
contrast to maximum; adjust RV102 (contrast preset) to give a picture
of luminosity of over 158 nits, then checking that, when contrast is
turned down to.minimum, the picture luminosity goes to below 30 nits.

Check also that, ‘when the two external controls for brightness
(RV1@1) ‘and contrast (RV102) are turned, the picture disappears
completely. .~

Check_that (with video signals cable out, external brightness control
about~"to click, and external contrast at maximum) the raster
brightness is 40 nits (self-test).
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External Controls

Tﬁe externally performed regqulations are shown in the following figure.
Figure 2-5 then 1illustrates the positions of the external control
ootentiometers.

POTENTIOMETER NAME DESCRIPTION
RV1@1 EXT. BRIGHT Brightness adjustment
RV11 EXT. CONTRAST Contrast adjustment

Fig. 2-4 Externally Performed Regulations
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REGULATIONS AND ADJUSTMENTE

MECHANTICAL ADJUSTMENTS

Perform the operations described and illustrated below in order, with the
monitor connected to the personal computer and with the first test page
from the diagnostic test diskette.

PICTURE TILT ADJUSTMENT

Loosen the screw on the deflection yoke and turn the yoke to give a
properly aligned character area (figure 2-6).

GEOMETRIC
DEFLECTION

_DEFLECTION
:YOKE

DEFLECTION
YOKE SCREW

" CENTERING
“MAGNET

CHARACTER
AREA
_ i — .
Fig. 2-6 Picture Tilt Adjustment { > e T e B G u g l
- = = !
! i /] 2085 :
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CENTERING MAGNETS ADJUSTMENT

Turn the centering magnets in. opposite directions until the

Taster
properly centerad as shown in the following figure.

RASTER AREA

CENTERING
NAGNET TABS
(DEFLECTION YOKE)

]

Fig. 2-7 Centering Magnets Adjustment

HANTAREX - MDU 1231 Monocromatic Video Display
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GEOMETRIC DISTORTION MAGNETS ADJUSTMENT

Adjust each distortion correction magnet until the picture 1is as
rectangular as possible, with reference to the following figure.

INCORRECT CHARACTER AREA

o

DEFLECTION CORRECTION
MAGNETS

NOTE: THIS ADJUSTMENT RUST ONLY BE MADE IN A LABORATORY
EQUIPPED WITH SPECIFIC INSTRUMENTS.

Fig. 2-8 Geometric Distortion Magnets Adjustment
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POSITION OF BOARD CONNECTORS

The following figures illustrate the position of the connectors on the
two boards in the unit.

VIDEQ SIGNALS BRIGHTNESS VERTICAL YOKE
CONKECTOR ADJUSTHMENT CONHECTOR
\7 CONNECTOR
\

HORIZONTAL YOKE
CONNECTOR

2-19 , HANTAREX - MDU 1231 Monocromatic Video Display
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REGULATIONS AND ADJUSTMENTS

EXTERNAL
CONTRAST
CONNECTOR

I

O
i

3E‘i’l
[Jgos

VIDEO
SIGNA
CONNE

LS
CTOR
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CHECKS

TEST POINTS

With reference to the wiring diagrams of "SCHEMATICS'", the waveforms of
each test point are provided.

‘inimimld

Fig. 3-1 Test Point No. 1

Fig. 3-2 Test Point No. 2
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Fig. 3-3 Test Point No. 3

sV

il

Fig. 3-4 Test Pal
h -

Fig. 3-5 Test Point No. 5

3-2 HANTAREX - MDU 1231 Monocromatic Video Display

PROPRIETARY INFORMATION: the nformation harein 13 intendsed for use Dy authonzad
amgolovees Only and s NOt to D@ GISCiasad 10 othars exceol By wnitgn carmssion ot Qlivety

S I )

L

i)

win Am i g A AN s A M e

“h

i

g,



A 0w v w

b

w w W W W W W w W W

CHELYS

2 v

¥

Fig. . 3-6 Test Point No. 6

Fig.
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500 mV

Y

Fig. 3-8 Test Point No. 8
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Fig.

3-9 Test Point No. 9
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CHECKS

TROUBLESHOOQTING

This section 1s a guideline for trying to locate the causes

which may occur during normal video operation.

NO PONWER

IS THERE
300 ¥ ON C5?

LY

YES

POWER SUPPLY IS
NOT WORKING

Y

v

CHECK FUSE F1

BLOWN

of problems

REPLACE
FUSE FE

BLOWN AGAIN

PRCRRIETARY INFDOMATICN :ne «~fcrmaton ~erenis intands

IS THE STGAAL ARE IC1 AND
.- PRESENT o pins [ 1O ASSocIATED
d _ v CONPORENTS
{/xo of IC17 YORKIXG?
YES YES
Y Y
ARE TR1 AND CHECX FOR
ASSOCIATED YES N SHORT CIRCUITS
CONPOXENTS I OR OVERLOADS ON
WORXINGE? THE QUTPUT

For Service Manuais

contact
MAURITRON SERVICES
8 Cherry Tree Road, Chinnor
Oxfordshire, OX9 4QY.
Tel (01844) 351694
Fax (01844) 352554
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hd
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oX YIDEOQ

1S THERE A SIGN
oR CF PIN.J7

EHECK 1C] AND
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CORPORENTS

hd

YIDEQ ¥ORKING BUT
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v

i
CHECK SYNCS ON

—

ARE [C& AND
ASSOCIATED

> CONPONENTS
WORK [NG?

YES

ARE TR& AND
ASSOCIATED
CORPONERTS
WORKING?

F

YES

CRT IS
FAULTY

HANTAREX - MOU 1231 Monocromatic Video Display
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A

¥

IS THERE THE
YIDEQ SIGNAL

L1)

OK TR1067

YES

Y

1S THE YIDED
SIGNAL PRESENT LIY)

CHECX TR104,
{ciot-1R101
ARD ASSOCIATED
CORPORERTS

ON THE CRT
CATHOOE?

For Service Manuals

contact
MAURITRON SERVICES
8 Cherry Tree Road, Chinnor
Oxfordshire, OX9 4QY.
Tel (01844) 351694
Fax (01844) 352554
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0.R.S. Telex: 210030 - Fax: 39 (0) 125 521122 T

NOTA
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CODE | DESCRIPTION | QTY |  NOTES
140020 D ! CAPACITOR 1 uF S0V ELECTR. o1
140829 H | 1.C. ZTK33 |1
141164 T | CAPACITOR 1000 uF 16V ELECTR. | 2|
141165 1} | CAPACITOR 470 uf 63V ELECTR. |1
142734 X | O10DE B8YS84 |1
142735 Y | O1ODE RGP30G |1
142739 C | DIODE ZENER ZPDS.1 1/2W 5.1V I
142769 J | CAPACITOR 1Q ufF 160V ELECTR. |1
143108 € | TRANSISTOR BC5478 | 3]
143421 P | COIL CHOKER 8MH ON FERR.UTF16 | 3| 8
143423 R | COIL LIN. SAREA 250012 UTF21 | 1] 8
143676 E | LAMP. NEON EKULIT BN1S616H 34
143686 Z | DIODE ZENER BZX8SC 1.3W 2.7V =7 |
143702 H | NTC PHILIPS 232261012159 1]
143704 8 | COIL COGEMA 6.8 mH | 11| B
143820 T | CAPACITOR 1 nF 1000V POLIES. | 1]
143823 J | CAPACITOR 10 uf 100V ELECTR. , & 1
143830 V | TRANSISTOR BC3588 > |1
144228 € | COIL AMPL. UTFé8 e | 1] 8
144234 U | TRANSISTOR PH2369 4 |1
144469 G | 1.C. TDA2593 ; | 1]
144646 H | 1.C. TEA2019.7 _ =8, 52 |1
144672 8 | CAPACITOR 47 uf;TOOVTELECTR. | 1]
144974 S | TRANSISTOR FIPEZ760A R
145057 X | nLou&-asz&uf .- |1
145060 € | DIODE ZENER, ZPY18 1.3u |1
145222,,7:91:*6. CA3046 o1
1454042 | TRANSISTOR 8F859 |1
1454053S\i“}RANSISTOR BU82S 1|
145406 TP’ TRANSFORMER EHT 10720524-12120013 | 1] 8
145407 U | TRANSFORMER SWITCH SEMAR 17015053 | 1] 8
145408 D | CRT 12" PW PHIL.M31-340WR/ED CP t 1] B
145409 £ | POTENTIOMETER 100 kOhm UTH2760 | 1] 8
145410 S | OLODE ZENER ZPY6Z 1.3 |1
145411 P | POTENTIOMETER 470 Ohm UTH2761 | 1] B
145412 Q ' DEFLECTION YOKE ELDOR 3011.2080 | 11 8
145413 R | DIODE ZENER ZPD11 1/2W | 1|
145414 J | CAPACITOR 2.2 uF 1000V POLIES. 1
4800152 S | DIODE 1M4148 |5 |
4800240 N | DIODE 1N400Q7 | 5 |
4800788 8 | DIODE BA159 11|
4804662 8 | DIODE BYV95/C-600 |1
4849515 N | TRANSISTOR 8C337 |1

Electronic cumponents list 02209100 N
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COCE : OESCRIOTION | QTY |  NOTES
4849532 T | TRANSISTOR 8C3488 3|
4854820 G | 1.C. TDA1170N 1
4866285 U | 1.C. SN74LS86N 1]
4911073 X | RESISTOR 10 Ohm 1/2W 5% CARBON 1|
4911193 S | RESISTOR 470 Ohm 1/2W 5% CARBON 1
4912043 G | RESISTOR 10 Ohm 1/4W 3% CARBON 3 |
4922858 Q | RESISTOR 48 Ohm 1/4W S% CARBON 1
4923310 N | RESISTOR 180 Qhm 1/4W 5% CARBON 2 |
4923431 T | RESISTOR 270 Ohm 1/4W 5% CARBON 2 |
4923710 W | RESISTOR 470 Ohm 1/4W 5% CARBON 1
4923790 € | RESISTOR 560 Ohm 1/4W 5% CARBON 1
4923870 P | RESISTOR 480 Ohm 1/4W 5% CARBON 3}
4524070 L | RESISTOR 1 kOhm 1/4W 5% CARBON B8
4924150 8 | RESISTOR 1.2 kChm 1/4W 5% CARBON "1
4924220 8 | RESISTOR 1.5 kOhm 1/4W 5% CARBON b2
4924312 Q | RESISTOR 1.8 kOhm 1/4W 5% CARBON o1
4924392 Y | RESISTOR 2.2 kOhm 1/4W 5% CARBON: |1
4924778 Q | RESISTOR 5.6 kOhm 1/4W 5% CARBON b2 ]
4924849 C | RESISTOR 6.8 kOhm 1/4W 5% GARBON Io2
4925058 M | RESISTOR 35%-CARBO | 2|
4925290 M | RESISTOR |1
4925370 0 | RESISTOR | 5|
4925690 V | RESISTOR |2 |
4926058 Z | RESISTOR: % CARBON |1
4926131 ] | RESISTOR % CARBON |1
4926210 R | RESISTOR: CARBON |1
4926390 TyzRESISTOR, 220 kOhm 1/4W 5% CARBON . A
4926630: T | RESISTOR 390 kOhm 1/4W 5% CARBON .
4931040 M., | RESISTOR 1 Ohm 1/4W 5% CARBON ‘ 1|
5000781 R FCCAPACITOR 470 nF 63V POLIES. Z |1
5037955 V | CAPACITOR 100 uF 25V ELECTR. ' -
5053303 P | CAPACITOR 22 uF 16V ELECTR. | 4|
5053384 G | CAPACITOR 2200 uF 16V ELECTR. |1
5053597 Z | CAPACITOR 4.7 uF 25V ELECTR. |2 |
5053613 J | CAPACITOR 47 uF 16V ELECTR. I3
5053615 B8 | CAPACITOR 10 uF 25V ELECTR. 1]
5056316 £ | CAPACITOR 10 uf 50V ELECTR. | 2|
5056365 X | CAPACITOR 470 uF 16V ELECTR. | 3|
5057903 M | CAPACITOR 220 uF 63V ELECTR. 1
| l l
l | |
I o - -
'S - T i o W Y W 4
| PO PR ETARY
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