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INTRODUCTTION

The machine "CHANCE" ', Solid State System
has been designed employing the new technique of MICRO-
PROCESSORS., Such a system has numberless advantages as:
high reliability, absence of interferences and spectacu
lar reduction of necessary components. All that reduces
infinitely the failure probability.

For more versatility, easy failure and common
stock pieces location in the distinct models of machines
the electronic circuits unit has been divided into diffe-
rent modules:

1.~ RELAYS MODULE
Its function consists in driving current to the
distinct electromagnets necessary for the play
and cutting the current to these electromagnets
in case of Tilt or Game Over,

2.=- TARGET RELAY
Tts function consists in raising the targets, and
up~down movement of the POST,

3+= THYRISTOR MODULE
Tts function consists in controlling the different
lights that are to be lighted during the play.

4.,- BELLS MODULE
Its function is transforming and amplifying some
voltage impulses to the different frequencies that
are characteristic for each note.

5e= DISPLAYS MODULE
Has as function to visualize in digital form the
score of the playerse.

6 .- DECODER MODULE
Tts work consists in helping the MPU module to control
balls, cone, displays and relays module,

7= CREDIT AND MATCH FEATURE MODULE
Has as function to visualize, in digital form, the
credit and match feature.

8.= MPU MODULE
Its work consists in receiving information from the
different contacts of the machine, processing this in-
formation and using it to govern the distinct modules.,




GENERAL INSTRUCTIONS

When you receive the machine, or, after a long
time (two months), without using it and you connect the machine
it is possible that some numbers of the displays do not turn on
and that the credit show a number different from zero. Youa mist
make the necessary adjustments in order to put the machine ready
for playing and the problem will be solved,

All the MPU inputs and outputs have voltages
around 5V, but at very high frequencies. Because of that,' it
is impossible to measure them with a normal voltimeter,

All the wires that go in and out the MPU have
a series resistors to limit the maximum shortcircuit current,

Due to the small dntensity that goes through
the wires going in and out the MPU, it can be derived to ground
through the human body when touching a wires It is absolutely
normal and it does not affect the normal operation of the machine.

Be always sure not to apply more than the correct
voltage to MPU, If higher voltage is applied, an internal pro-
tection circuit will operate blocking the machine. The symptons
that will be off and the displays will keep the same scores with=
out appearing the HIGH SCORE TO DATE.

The 5 Amp fuses, that feed the lamps have been
calibrated to blow in case of shortcircuit in a lamp socket,
So, do not uses fuses of a higher value, since the diode and
the thyristor could get damaged, instead of blown the fuses.

The same has to be considered with the fuses
3A of the Decoder module and those of 1A of the MPU module,

All the contacts that are placed on the play-
field form a matrix. Due to this configuration, there are five
common conductors and always only one of them will have current.
First conductor A, afterwards B, then C, D and finally E., And
the cycle will be repeated.



When the machine is in Game Over, the cycle
will be between A and B, At the beginning of the play
the whole cycle will occur,

With this matrix location, it is easy for
MPU to know which is the closed contact, since MPU knows
which column, by the moment, has current and also trhough
which input returns the current,
If anyone of the contacts remain closed, MPU is programmed
to overlook it and to act as if that contact were always
opene

The information, which is visualized on the
displays, is refreshed 300 times in a minute, because it
could be lost due to the interferences, This is the reason
why we will see the test lamp blinking, when we test the
command signals L1 to L8 with the test point,

For checking and in case of failure, it is possible
to make bridges to positive or to negative., It is important,
when making these bridges, not to make them directly from the
inputs or the outputs of an integrated circuit or from the
base of a transistor, but always through a resistor, that
normally is connected to them.

Example:

10K 7B 1H

‘ SC148
74C zZ8
175

incorrec correct incorrect

+dg- +3 - +°._



GAME ADJUSTMENTS

At the moment of connecting the machine to the voltage
line, at the credit and match feature counters, the
numbers 1 to 7 will appear. These numbers correspond to
the test which verifies the MPU module, When the machine
is at the Game Over state, there is a continous movement
of the lights on the board. It is at this moment that the
adjust or control push buttons, as described below, can be
operated,

lo= Push-button 1 M (Located at the coin door)
When pushed, the number of coins, that have passed
through the first coin selector, is visualized at
the first player displayes After two seconds this in-
formation is erased although the button is still
pushed, To visualize the number of coins again, it is
necessary to push the button once more,

2.=- Push=button 2 M (Located at the coin door)
When pushed, the number of coins, that have passed
through the second coin selector is visualized at
the first player display. After two second this in-
formation is erased although the button is still
pushed, To visualize the number of coins again, it
is necessary to push the button again.

3= Push=button 3 M (Placed at the coin door)
When pushed, the number of coins, that have passed
through the third coin selector is visualized at
the first player display. After two seconds this in-
formation is erased although the button is still
pushed, To visualize the number of coins again, it is
necessary to push the button once more,

4.= Push-button Credit by coins (Placed at the coin door)
When pushed, the total number of coins by credit,
that have passed through any of the coin selector, is
. visualized at the first player display. After two se-
conds this information is erased although the button
is still pushed, To visualize the number again, it is
necessary to push the button once more.




5.- Push=button Credit by Awards. (Placed at the coin door)
when pushed the credit, that the players have reached
by Special, points, "Score to date" and Match Feature
is visualized at the fist player display. After two
seconds this information is erased although the button
is still pushed. To visualize this number again, it is
necessary to push the button onece more,

6 o~ Push=button first credit by score (points). (Placed
at the coin door). When pushed, it is visualized at the
first player display at which score will be given the
first credit. If the button continues pushed, after
two seconds, the score will begin to raise by adding
10,000 points each two seconds, When the desired score
is reached, leave the button free, If not desired to
give any credit by score, set the score to 000.00C.

7 e= Push~button second credit by score (placed at the
coin door). When pushed, at the first player display
is visualized at which score will be given the second
credit. Tf the button continues pushed, after two
seconds the score will begin to raise by adding 10,000
points each two seconds, When the desired score is
reached, leave the button free, If desired not to give
any credit by score, set the score to 000,000,

8,~ Push=button third credit by score (Placed at the
coin door)
When pushed, at the first player display is visualized
at which score will be given the third credit. If the
button cintinues pushed, after two seconds, the score
will begin to raise by adding 10,000 points each two
seconds. When the desired score is reached, leave the
button free, If desired not to give a third credit
by score, set the score to 000,000,

0.~ Push=button Score to Date. (Placed at the coin door)
when pushed, the score at which teh "Score to Date
is regulated, falls down instantaneously to 50C,000
points in order to allow to put the "Score to Datel's
score at a quantity less than the one obtained by the
players, If the button continues pushed, after two
seconds the score will begin to raise by adding 10,000
points, When the desired score is reached, leave the
button free, The award of Score to Date is given by
the machine when surpassing in 100, 1000, or 10,000
points the established score and once obtained follows
the score of the player who it has obtained.
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When a player reaches the HIGH SCORE, the machine will
give him 3 credits, a special music will sound and a
frontal light, showing "HIGH SCORE TO DATE" will turn
one This light will remain on during the whole game in
dicating in this way that one player has surpassed the
highest score and if- another player wants to obtain
the award of the HIGH SCORE, he should beat him.

If desired to disable the HIGH SCORE, it is enough to
set the score to 00C0.000,

In case a player should surpass the quantity of 999.900
points, the machine remains automaticually regulated,

so that each time another player surpasses this quantity
he will receive the HIGH SCORE award. '

In this model the HIGH SCORE TO DATE award can be regu-
lated voluntary on 1 or 3 games, according to the posi=
tion of the switch installed in the MPU for this parpose.

10.= Push button Test (Placed at the coin door)
Tt is used to check the correct operation of the machine.
When pushed it workd as explaines below:

1/ The frontal lights and playfield lights are on, en-
abling so to check if there are any defective lights.

2/ The taca sounds, targets and the POST are raising,
a ball is dispensed and also the game current is
supplied. So flippers, bumpers and kickers can be
operated, With this test it is possible to check the
correct operation of the electromagnets parts.

3/ The display of the 4 players (Except the unities
and tenths) count O=1=2=3=4=5=6=7=8«=0 + o+ « « « and
the four notes of the sound are heard, so can be
checked that no segment or sound is working incorrect-

ly.

4/ The tenths and unities of the first player's display

will show 00 always if there is not any closed contact,
in which case, will indicate the contact number which
is closed,The contact numbers are indicated at each
side of the upper part of the playfield and also on
the page (of this manual) corresponding to SWITCHES.
It is also possible to check open and dirty contacts
moving the ball through lanes, buttons and rebounds,
Each contact will force the display to show its num-
ber,

Once made the corresponding comprobations and in order
to put the machine in GAME OVER, act the switch of the
voltage line, desconnecting and connecting again,



Switch EXTRA BALL - GAME (Placed in the light box,
central part »f the MPU)

In the EXTRA BALL position, the machine will give
"SHOOT AGAIN", when during the play SPECIAL, Score
awards or HIGH SCORE TO DATE is obtained. In this
position the Match Feature is cancelled.,

In the GAME position, the credit counter willadd the
credits obtained through SPECIAL, score, Match Feature
and HIGH SCORE TO DATE,

SWITCH 5 Balls = 3 balls (placed beyond the above
switch) .

In a match 3 or 5 balls will be available depending
on the state of this switch,

SWITCH 1 GAME = 3 GAMES (Placed beyond the above
swithce ) .

The HIGH SCORE TO DATE award will be 1 or 3 games,
according to the state of this switch,

Switch second selector (Placed in the light box,
module MPU)

With this switch, the num er of credits which the
"second coin selector will produce, when putting a
coin, can be regulated. The available positions are:
/2, 1, 3/2, 2, 3, 4, 5, 6 credits,

If we have the switch in the 1/2 position and intro-
duce coin, no credit will be given, but introducing a
secona coin a credit will appear at the counter,

If we have the switch in the ¢} position and introduce
a coin, one credit will appear at the credit counter
and 1/2 credit will be memorized waiting for the second
coin, If in this moment we set the machine in play,

the half credit will be kept until Game Over and at
this moment this half credit will be cancelled.,

second



114=

Switch third selector (Placed in the light box, M.P.U,
module) ,

With this switch can be regulated the number of cre-
dits the third selector will give when introducing a
coin,

The available positions are: 3,4,5,6,7;8,9 and 10
credits.,

In the machines, which have installed three selectors,
the first selector always gives only one credit.

Push=button Reset. (Placed at the light box)

When pushing this button, the information contained
in memories of push=buttons 1,2,3,4 and 5 is set to
zero, It also sets to zero the credit counter,



SWITCHES

CHANCE




LITES

CHANCE




DETAIL OF THE ELECTRONIC COMPONENTS USED IN THIS MACHINE

In the procedures of troubleshooting some methods of
verifications are used:

l.~ Test voltages with the voltimeter,.
Having this instrument, it will be set to read
continuous or alternated voltage depending on
the kind of voltage we need to measures. The ne-
gative plug of the vokimeter will be connected
to the negative pin of the MPU and with the posi
tive plug the different points will be checked,

2.~ Continuity test with ohmeter.
For this test, it is necessary to disconnect the
machine from the voltage line. Once the machine
is disconnected, continuity can be checked be=
tween the desired points,

3o~ Test if TL (Test Lamp) gets lighted,
In the DECODER module a little lamp has been incor
porated} This little lamp gets lighted with vole
tages of 2,5 V. To check if there is enough vol-
tage in a certain point, just touch the point with
the incoporated pluge

RESISTOR

It is a component that offers a resistance or diffie
culty to the pass of the current, Its function in the
machine is to create a voltage drop (Bumper lights)
and to limitate the current, that flows to a certain
component, (Thyristor, transistor eeees)e

CAPACITOR

It is a component which stores an electrical charge
and supplies this charge, when the voltage, which has
produced this accumulation disappears. Its function in
the machine is to provide pure continuous voltage
(electrolitics) and eliminate the parasites produced
in the alternated current.

DIODE

It is a component that only allows the pass of the
current in one sense. When the anode is positive and
the cathode more positive, the diode behavesas an open
circuit, but if the cathode is more negative the diode
behaves as a short circuit. (See figel)



Fig. 1

anode katode

TRANSISTOR
The function of the transistor in these machines is

called switching. (See Fig. 2)

3 148 ¢

2 31412

Pin 2 (emitter) is connected to the negative. Pin 3
(collector) is connected to the positive through a
load (ex. coil relay). When we apply a positive
current to the base (pin 1), the transistor will
switch, remaining joined electrically pins 2 and 3.
In this way we have the load between the positive
and negative potential. When the current at pin 1
stops the transistor will be opened, leaving an
open circuit for the negative potential, (See figs4)

THYRISTOR

It is a controlled diode, Pin 2 (cathode) is connec
ted to the negative potential, If we apply a poten=
"tial of 1 volt with a current of 1 Ma, (0,001 A,) to
pin 1 (gate), the diode will allow the pass of current,
if pin 3 (anode) is positive. When the voltage in pin
3 becomes negative, the diode will stop conducting if
the voltage in pin 1 has disappeared (See fige. 3).

Fige 3 O
106

2 1 2|4 |

Fer_easy comprension we can find for the transistor as
well as for the thyristor a resemblance with an electro
magnetic relay of an open contact. (see fig.4)

1 3 £ 10
Fig. 4 .- [ It ,_®_+10v

+ 10V



We connect coil terminal 2 to OV voltage and also
one of the little plates of the contact.

Through the coil terminal 1 we apply an impulse
which necessarily has to be positive., At this mo-
ment the relay remains activated, closing the con=-
tact which passes the negative potential OV to the
plate of contact 3.

INTEGRATED CIRCUITS

Due to the great number of electronic components
(resistors, transistors, diodes...) employed in
these integrated circuits, some defining symbols
are used, '

In this handbook the used integrated circuits are
explained, but it is important to have a previous
knowledge of some necessary details of its opera-
tion,

le= Low state "O" It is defined when we have O volts

2.,- High state "1" Tt is defined when there is supply

voltages 10V,

3.~ BUS It is used in the MPU module and defines a
group of strips or cables which can be used
by any of the modules connected to it.

4.~ How the pins are numbered, Three practical examples
of the numeration of pins 14, 16 and 24, (See

fig.below)
1-4 ‘ ,_24 1_ .' ._16 1_. ‘ b
-l o - - - -
- e — N i N
12 - 13 - 9 7" -

For representing the integrated circuits, two diffe=-

rent methods are used, One consists in representing

14

them with a symbol when they are simple circuits such

as logical gates. In that case an integrated circuit

can be composed of 2 to 4 gates, The other method

consists in representing the integrated circuits (1C)

with a rectangle. This method is used when the IC is

complex,



Representation with symbols:
AND GATES = when a and b are 1; ¢ will be 1
OR GATES = when a or b is 1; c will be 1

NAND GATES = when a and b are 1 then c will be O
If one of the inputs (a or b) is O then ¢ will be 1

NOR GATES = when a and b are O then ¢ will be 1
If one of the inputs (a or b)is 1 then ¢ will be O
(See fig. below)

A—
AND C
B ——

NAND c

A
NOR B c

Representation with rectangles
(See Fig. below)

supply and inputs control

inputs inputs
or , or
outputs outputs
A *
supply and inputs control

NOTE: After the troubleshooting methods of each module
the function of the complex circuits is detailed,



TRANSFORMER

The primary of the main transformer is connected to
the voltage through a fuse of 6A and has different
inputs to be regulated according to the voltage line
in each case,

The secondaries are: 0O = 7V, which are used to feed
the lamp bulbs of the fixed lights,

0 - 28 = 30 -~ 33V used to feed the e-
lectromagnet coils, whether in alternated current (direct
from the transformer) in the case of the TACA, ball-
dispenser, kicke~hole, or through a rectifier bridge,
which transforms the alternated current in continuous
current, in the case of the flippers, bumpers, kickers
and drop targets,

10 = 0 - 10V, used to feed the different
electronic modules and the different lamp bulbs used
during the game.

Something to emphasize for the comprehension of the
thyristors function, are the waveshapes, which are
present in each one of the three points of this secon-
dary. (See fige5)e.

A1 t2
Fig.5

| i We will observe the waveshapes
I of a potential with regard to

: ( oV
“-*:f:}_———‘——ﬁN another, From 10Va to O and from
S 0 to 10Vb,

| SZ When the 10Va point has the posi-
| ! l tive half wave, the OV point has
r:{“‘j 0Vb__xq a negative half wave with regard

| | to the 10Va potential; but posi-

tive with regard to the 10Vb poten
tial, which at this moment has a

negative half wave, (Tl1). Therefore, when the 10Va has the

negative half wave, the 0OV point has a positive half wave,

with regard to the 10Va potential, but negative with regard

to the 10Vb potential, which at that moment has a positive

half wave, (T2),



A)

B)

c)

D)

Szﬂgton

None of the relays closed

Game relay. does not close

Game relay is always open

The balldispenser and target
relays do not close,

a)

b)

a)

b)

a)

b)

a)

b)

RELAYS MODULE

Cause
Supply failure

10V line open
10V line shorted

It does not receive
the command impulse

Transistor open

Command impulse
does not disappear

Closed transstor

Command impulse is
not received.

Open transistor

Procedure

Test with a voltimeter., The voltage at the
connector between + and - has to be 10 VDC + 1,5V

Localize the failure in decoder module

Carry out a visual inspection looking for shorts,
Once localized, replace fuses in decoder module.

With the test point on input Z and with the ma-
chine in game position, TL will be off. Localize
failure in MPU module,

With the test point on input Z and the machine
ready for playing, TL will be on. Réplace transi-
store.

With the test point on input Z, TL will be always
on, See failure in decoder module,

With the machine in Game Over and test point on
input Z, TL has to be off. Replace transistor,
With the test point on input SC; TL will be off,

See failure in module MPU,

TL gets on at SC input at the moment of removing
the ball. Replace transistor,



Sxmgton

E)

F)

G)

The ball dispenser and
target relays are always
closed,

The taca relays do not
close

The taca relay is always
closed,

a)

b)

a)

b)

b)

Cause

Command impulse does
not disappear

Closed tranéistor

Command impulse is
not received,

Transistor open

Command impulse
does not disappear

Closed transistor,

Procedure

With the test point on SC input, TL will
tinously on, See failure in MPU module.

be con-

LT gets on at the moment of dispensing the ball
when the test point is on SC input. Replace

transistor,

off. See failure in decoder module.,

With the test point on ZB input, TL will
when a credit by award is given, Replace

With the test point on ZB input, TL will
on. See failure in decoder moduale,

With the test point on ZB input, TL will
when a credit by award is given. Replace

COMPONENTS USED IN THE RELAYS MODULE )
TRANSISTOR SC 148 C ——

PARTS OF THE MODULE

e c be

description

quantity

Transistor SC 148 C
Relay 1T 280 ohmios 15 A

Resistor 1K 1/4W.

Pin COMBOLINE

Printed circuits relays ref, 510068
Relay 1CO 280 ohmios 15 A

3

2
3
14
1
1

With the test point on ZB input TL will be always

get on
transistor,

be alwavs

get on
transistor,



Sympton

B

A) None of the relays closed

B) The relay of the right
targets group does not
close,

C) The relay of thz right tac=
gets group remains always
closed,

D) The relay of the left tare
gets group does not close

a)

b)
c)

a)

b)

a)

b)

a)

b)

TARZETS RELAYS MODULE

Cause

Supply failure in this
module

10V line opsen

10V line shorted

Comnand impulse fails

Op=n transistor

Command impulse does
not dissappear

Transistor closed

Command impulse fails

Open transistor

Proceduare

—— s S . -,

Test with a voltimeter the woltage in the
supply conductors betwesn + and = which has to
be 10 VDZ + 1,5V,

Localize failure in Decoder module.,

Carry out a visual inspection for shorts., When
found replace fuses in Dzcoder module

With the point LT on entrance SC, LT does not
turn one. Localize failure in Decoder module,
pin connector Ml,

With the point LT on entrance SC, LT will turn
when the targets raise. Replace tansistor,

With the poiunt LT on entrance SC, LT will alwa:
be on, Localize failure in Decoder module pin
connector Ml,

‘With the point LT on entrance SC, LT will
turn on when targets raise., Replace transistor,

With the point LT on entrance ZB, LT does not
turn on, Localize failure in Decoder modile, p!
connector M2,

With the point LT on entrance ZB, LT will turn
on when targets raise, Replace transistor,



E)

F)

G)

The relay of the left tare a)
gets group remains always
closed

b)
The relay up=down POST a)
does not close

b)
The relay upe=down POST a)
remains always closed,

b)

Command impulse does
not disappear

Transistor closed

Command impulse fails

Open transistor

Command impulse does
not disappear

Closed transistor

With point LT on entrance ZB, LT will always
be on, Localize failure in Decoder module,
pin connector M2,

With the point LT on entrance ZB, LT will turn
on when targets raise, Replace transistor,

With the point LT on entrance Z, LT does not
turn on, Localize failure in Decoder module,
pin connector M3,

With the point LT on entrance Z, LT will turn
on when POST is raisinge. Replace transt&tor,

With the point LT on entrance Z, LT will always
be one Localize failure in Decoder module, pin
connector M3,

With the point LT on entrance Z, LT will turn
on when POST is raising. Replace transistor,

COMPONENTS USED IN THE TARGETS REALYS MODULE

description

gquantity

Transistor SC 148 C
Resistance 1Kiloohms

Relay 1CO 280 Ohms 15 A
Relay 1 T 280 Ohms 15 A

Pin comboline

Printed Circuit ref., 510068

[l A VS RN Y
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A) None of the lights operates

B)

C)

D)

Szggton

The two lights correspon=-
ding to the same thyristor
are always on,

A group of panel lights
never get lighted.

The two lights correspon=-
ding to the same thyristor
do not turn on.

a)

b)

a)

b)

a)

a)

b)

THYRISTOR MODULE

Cause

Connector 10 fails

3Amp fuses are open

One of the diodes is
closed,

Respective thyristor
remains glosed,

Defective 3 Amp fuse,

No command impulse
proceding from MPU

The thyristor remains
open,

Procedure

Test with a voltimeter if there is alternated
voltage between the two pins of connector 10
and the potentials 10Va and 10Vb, The correct
value is 10VAC, If the measured voltage is
not correct, all the connectors between

thyristor module and transformer should be
checked,

Carry out a visual inspection and check fuses.
Then look for shorts in lamp sockets and bulbs
Replace fuses,

Disconnect the corresponding connector, Test
with ohmeter which diode conducts in both
senses. Replace that diode,

With the test point check the anode of the
thyristor (central pin). TL will be off, even
with command impulse., Replace thyristor,

Carry out a visual inspection, Then look for
shorts in lamp sockets and bulbs. Replace de-=
fective fuses,

See failure in MPU module

With the test point, check the anode of the

thyristor. TL will be on even with the
command impulse., Replace thyristor,



Sxmnton Cause Procedure

E) A light never turn on a) Fused bulb See filament and replace bulb,

b) Open diode Disconnect the connector corresponding to the
thyristor and diodes., With the ohmeter, check
which diode conducts in both senses. Replace diode.

COMPONENTS USED IN THE THYRISTOR MODULE

THYRISTOR BT 106 A

DIODE SY 124 =
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A)

B)

C)

nggton

The music is not heard

At maximum volume the
music is weakly heard

Hum is heard in the 1oqg
speaker

a)

b)

c)

d)

e)

£)

a)

a)

BELLS MODULE

Cause

Supply failure

Shorted or open
10V line

Supply diode SY
124 is open

There is no CAjS
impul se

The loudspeaker coil
is cutted

Output transistors
closed,

One of the output
transistors is open

Supply diode SY 124
is glosed,

Procedure

Test with a voltimeter in the input connector
The voltage has to be 10 VDC + 1,5V,

Localize failure in decoder module. Carry out
a visual inspection for shorts, When the short
is located, replace fuses in decoder module,

With the test point on the + of the input connec
tor, TL has to be on, On the cathode of the diode
TL will be off, Replace diode.

With the test point on the + of the input connector
and on the CA5 pin, TL has to be on when touching
one of the playfield contacts, If it does not get
on, see failure in decoder module,

Check for continuity with the ohmeter the two ter-
minals of the loudspeaker, If there is no continuity
replace loudspeaker,

With the test point on the cathode of the supply
diode, TL will be off. Replace output transistor
and, if necessary, fuses in decoder module,

Put the test point on the emitter of one of the
transistors, If TL turns on when there is no music
transistor MC 150 is open, If TL is off while there
is no music, transistor MC 140 is open,

Try with another diode connecting it in parallel
with the diode in the module, If the hum disappears,
replace the diode,



Szggton

D) One or some notes
do not sound

E) Fading is not heard

b)

a)

a)

Cause

Supply is superior to
10V,
Command impulse fails

4,7 uF capacitor is
open,

Procedure
See failure in decoder module

See if the command impulse arrives when touching

a game contact, by testing with the test point -
the pin of the input connector corresponding t« ' he
note which is not heard, If TL does not turn on, "
see failure in decoder module.

With the test point on the positive terminal of the
capacitor TL has to turn on quickly when giving a
command impulse at CA 5.



COMPONENT> UsSED IN THE BELL MODULE

DIODE SY 124 > { I}
A K A K

TRANSISTOR MC 140 TRANSISTOR MC 150

C [

MC
b b 150

e _i

INTEGRATED CIRCUIT 4007 - When input a is 0, output b will

1 and vice versa, This circuit
——2——{::::>(¥——E—— also amplifies the input voltage,
INTEGRATED CIRCUIT 4069 - Same function as IC 4007, but with

. I b out amplification,

INTEGRATED CIRCUIT 4016 - When the control signal raises to
output | supply+ 1, permits the pass of information
from input to atput,

control input

"‘T:EEEply -
PARTS OF THE MODULE

description quantity

Integrated circuit MC 14016BCP
n n CD 4069 BE
n " CD 4007 AE

Diode SY 124

Resie,100 Ohms 1/4 W 10%

" 1 K 1/4 W 10%

n 100 K 1/4 W 10%
n 240 K 1/4 W 2%
" 330 K 1/4 W 2%
" 430 K 1/4 W 2%
n 560 K 1/4 W 2%
" 580 K 1/4 W 10%

" M 1W 107
" 10M 1/4 W 10%
Condenser styroflex 1 K 63 V 2%

" electrolitic 4,7uF 10V
n " 100 uF 16V

n n 1000 uF 16V
" MKM 0,1 uF 250V
Transistor MC 140
" MC 150
Potentiometer PT 15V 100 K with shaft
Pin COMBOLINE
Printed circuit bells ref,510067

(tantalum)
(radial)
(radial or axid)

b O b et et ek bk b ped e BB b DN e DD ke GO W e e e e e
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DISPLAYS MODULE

Procedure

Szﬂgton

Cause

A) None of the numbers of
the displays turns on

a) Supply failure Test with the voltimeter the voltage at the

connector, which has to be 10-VDC + 1,5V,

input

b) Shorted or open 10V Localize failure in decoder module, Carry out a

B) A pair of numbers count
even if it does not have

to do so,

C) The unities hundreds

and tenthousands do
not count correctly,

D) The tenths, thousands

and hundredthousands
do not count correctly

c)

a)

b)

a)

b)

line

Information superior
to 9 in line L1 to L8

J control input is O

One of the inputs L1,
L2,L3,L4 is always O

One of the inputs L1,
L2,L3,L4 is always 1

One of the inputs L5,
L6,L7,L8 is always O

One of the inputs LS5,
L6,L7,L8 is always 1

visual inspection for shorts. When found replace
fuses in decoder module,

With the test point check in which line TL turns -
Verify with coding table and see which lines are
connected to positive. Look for possible failure in
decoder module,

Test with the test point that in input J, TL does
not turn on, Look for failure in decoder module.

With test point on L1,L2,L3,
If not turning on,
coder module,

and L4, TL has to blink,
look for shorts or failure in de-

With test point on L1,L2,L3 and L4, TL will be conti-
nously on., Look for shorts of failure in decoder mo-
dule,

With test point on L5,L6,L7 and L8, TL has to blink.
If not turning on, look for shorts or failure in de-
coder module,

With the test point on these inputs TL will be conti.
nously on, Look for shorts or failure in decoder mo-
dule,



E)

F)

G)

SxEBton

A number of the dis= a)
play does not operate
correctly,

b)

The display shows the a)
score of a player diffe
rent from the one, who
is playing,.

A pair of numbers do a)
not count correctly

Cause

Integrated circuit
4511 is damaged

Damaged number

Procedure

Setting the test program on input D of the IC, 1L has
to turn on, When testing the outputs, (a,b,c,d,e,:,g.

TL has to be on in any case, If not, replace inteurarec
circuit,

Proceed with the same test as in point a). In this . ase
we will see that, when checking the outputs, TL will be
always on, Replace in this case, the pair of numbers,

Command impulses are With the test point on the J input of the player whose

not received at ine
put Jo

Command input J
does not become O

score is wrong displayed, TL will be always off,Look for
possible shorts or failure in decoder module,

Since 0 commands are very quick, it is impossible to
test them with TL, or with a normal voltimeter, For
checking we will make a bridge from J input to negative
If the pair counts, the displays board is correct, In
that case look for failure in decoder module,



COMPONENT - (5ED IN I'HE DISPLAYS MODULES

INTEGRATED CIRCUIT 4511

r* Supply + and control
13 a
7 p—
s eesmencemiintirf I 12 b
. —ie B e
inputs SRR 3 7S 10 g
6 ._9_____._-—e
e 15 )
control 3 L g
I supply -

When the control signal becomes 1, the information
in the ouput remains memorized. That means, if we
change the inputs, the output will not change.

CONTROL INPUTS OUTPUTS
A B C D a b c d e f g
0 O 0 0 O t i 1 i 1 1 O
0 1 0 0 0 o 1 i 0 0O o0 O
0 0O 0 0 O i 1 0 1 1 0 1
0 1 1 0 O 1 1.1 1 0 O 1
0 1 0 1 O 1 o 1 1 0 1 1
0 0O 1 1 O o o1 1 1 1 1
0 1 1 1 O 1 1.1 0 0 O O
0 0O 0 0 1 1t 1 1 1 1 1 1
0 1 0 0 1 1 1.1 0 O 1 1
DISPLAY MAN6640
10 17 1615 14 13 32 11 10
(9

a
f' g 'b
e. 'c

d




PARTS OF DISPLAY MODULE x 4

Description qguantity
Display MAN6640 12
Integrated circuit 4511 18
Resistor 430 ohms 1/4W 130

" ik " " 41
Condenser 10K disc 9
Printed circuit 510072 1

" " 510073 3
Plastic plate filter 4
Plastic driver 12
Screw 1/8"x15 12

Nut 1/8" 12
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A)

B)

Szmntom

I oudspeaker hum or supply
voltage higher than 10 +
5V

There is no voltage
supply

a)

b)

c)

a)

D)

c)

d)

DECODER MODULE

Cause

Closed TIP 33
transistor

Closed MC 140
transistor

Opened ZENER
diode :

Open fuses

Transistor TIP
33 opens

Transistor MC 140
open

Zener diode closed

Procedure

When testing with a voltimeter emitter and colle::
have the same voltage and basic voltage is 10 VX
1,5 V. Replace trardstor,

When testing with a voltimeter emitter and coller:
have the same voltage and the basic voltage is !
+ 1,5 V. Replace transistor,

When testing with a voltimeter, the basic voltage an
collector of MC 140 is the same, Replace ZENER diode.

Check possible shorts in decoder, bells, cone, relays

and displays modules, Replace fuses, If the fuses would
blow again, remove the connectors of the decoder module
and replace fuses, If the fuses blow, the failure is lo=
calized, If the fuses do not blow, connect one by one

the connectors corresponding to bells, cone etc, checking
in this way when the fuses are blowing and enabling to
localize the defect module, For repair see the correspon-
ding module.

Testing with the test point TL will be on in the collec~
tor and in the base of this transistor, but not in the
emitter, Replace transistor,

Testing with the test point TL will turn on in the collec
tor and in the base of this transistor but not in the
emitter, Replace tranistor,

Testing with the test point, TL will not be on when
touching the base of MC 140, Replace Zener diode.



|

Y

Adu not

’niEzt on

Bumper and
plavers in game lights
weakly illuminated

Bumper and
plavers in game lights
get on,

not twturn on
wiern touchaing + 10VIDC

't does

b)

c)

Cause

One of the diodes F31
closed,

One of the fuses is
open

One of the FI1 diodes
is closed,

Upern fuses

One oif the F:1 diodes

is closed,

false contact ot the
temaie o the pin,
Transistor 50 i3> open

LED diode open

Procedure

Remove the fuses and check with the ohmeter
for continuity in each of the diodes. Replace
the shorted diode and put the fuses again,

Carry out
bulbs,
game,

an inspection for shorts in lamp sockets

cone lights, bumper lights and players in
Replace fuses,

Remove the fuses and check if any of the diodes

are not conducting in any sense., Replace non con
ducting diode. -
Check possible shorts in lamp sockets, bulbs,
lizhts and player in game lights.

Check with ohmeter if the two F?1 diodes are
not closed. Replace the diodes, if put
the fuses again and check.,

lTights, bumper
the

necessary,

Remove the fuses and check with the ohmeter for
continuity in all diodes., Replace shorted diode
and put the fuses again,
the cable if the female which
has to enter the pin is veryv open or if the cab?-
1s cut because o0f the use,

Observe in test

Fix it and check agairn,

with the test pceint touching + 10V, check with

a voltimeter if the collector voltage is 12V ani
if the base voltage is 10V, Then, if the emitt:
voltage is OV, replace transistor,

Doing the same test as in point b), at the
transistor emitter the voltage will be 11,5V
and at the anode the voltage will be the same.
Replace LED diode.

cone



Gl

12

4

JY

Sxmgton

One plaver in game
lights does not turn
on

A pair of numbers of
the displav do not

count correctly

A pair of numbers of
the display are alwavs
counting.

The display of the 4
players do not operate
correctly,

d)

a)

b)

a)l

al

a)

Cause

IN4148 diode open

There is
impul se,

no command

Open thyvristo

J output does not

reach O,

J dinput has always

0O volts,

One of the D1,D2,D3,
D4 input is defective,

Procedure

Testing with a voltimeter on the cathode, there
will not be continous voltage., Replace LED diode,

With the test point on the corresponding IC ouu=-

check Ther: check
if the gate inputs are correct or if there is a

short to negative., Repair short or replace IC,

put, it TL does not turn omn,

Check again.

will
on in the anode of
keplace thyristor,

With the test point on the TIC output, TL
turn on and also will turn

the thyristor,

UOnce checked that the displavs board is correct.
check if ther iz any short to positive from ticx
IC outputs in decoder module, If the rest of
displays operate correctly, replace IC,

the

Test if TL does not turn on when touching the Il
output, Look for possible shorts from this out-
put to negative, If there is no short and the

rest of the displavs operate correctly,

IC.

repiace

Check which pair of numbers do not operate corrrect
ly and to which player they belong. Compare this
information with the decodification table of

the 74C42 IC and see which is the defective line.
Carry out a visual inspection for possible shorts,



K)

Sympton

Cause

The 4 players counters 3) Defective D1 in

and the player lights,
bells, ball dispenser
and Taca do not operate
correctly

put,

L) The unities hundreds and a) One of the

tenthousands do not ope-
rate correctly and some-
times turn off,

The unities, hundreds a)
and tenthousands do not
operated correctly,

The tenths, thousands a)
and hundredthousands do
not operated correctly
and sometimes turn off,

The tenths, thousands and
hundredthousands do not
operate correctly,

lines L1,L2,L3,
L4is positive
shorted,

One of lines
L1,L2,L3,L4

is negative shor
ted,

One of lines
L5,L6,L7,L8 is
Positive shore-
ted,

One of lines
L5,L6,L7,L8,

is negative shor
ted,

Procedure

If these proofs are correct, the defect has to be localized
in the MPU, If they are not correct, replace LM 324 IC.

With the point LT, check if LT turns on when touching the
entrance A of the integrated circuit 74C72, Further on make
a bridge from the input connector to negative, LT has to be
offe If this does not happen, check connector and look for
failure in MPU module, If it happens replace integrated cire
cuit 74C42,

With the test point, check at which line TL is always on, Look
for possible shorts, If there are no shorts, check if on the
corresponding N input, TL is always on, If it is always on,
see failure in MPU, If TL blinks, or is always on, IC LM 324
is defective., Replace and check it again., '

With the test point, check at which line TL is always off,
Look for possible shorts, If there are no shorts, check if on
the corresponding N input TL always is off, If this happens
see failure in MPU, If TL blinks, IC LM 324 is defective., Ré-
place and check again,

Same procedure as for sympton L,

Same procedure as for sympton M



P)

Q)

R)

Sxmgton

The Taca relay does
not operate correcte
1)’..

1/ Never closes a)

2/ Is always closed a)

The ball dispenser
and targets relays
do not operate
correctly,

1/ Never closes a)

2/ Is always closed a)

Bells do not sound, a)
failure in some notes
and fading,

b)

Cause

There is no command ime=
pulse at command output

Command output positive
shorted,

There is no pulse at
command output,

Command output positive
shorted.

Command signal never be
comes positive,

The command signal of
the note never hecomes
positive,

Procedure

With the test point on the IC 74C175 output, TL will
not light when Taca has to operate, Look for shorts,
If there are no shorts, check on input N8 if TL blinks
and turns on when Taca turns on, If the TL does not
blink see failure in MPU,

With the test point on the IC 74C175 pin, TL will be
always on. Look for shorts, If there are no shorts,
check on the N8 input if TL blinks. If this happens,
replace IC 74C175, If not, see failure in MPU,

Same procedure as for sympton Pl.

Same procedure as for sympton P2,

Look for possible shorts, With the test point on CA5 out
put connector and touching any contact, TL should turn
on, Chech if on input N5, TL blinks and turn on when
touching the contact, If it turns on replace IC 74C175.
If it does not turn on, see failure in MPU,

Look for possible shorts, With the test point on the
output connector and touching the contact corresponding
to the note to sound, TL has to be on, See in the
corresponding input if TL blinks and turns on when
touching the contact, If TL turns on, replace IC 74C175,
If not see failure in MPU,



Sympton

S) Bumpers light never
turn on

a)

b)

c)

Cause

Bulbs blown

There is no command
signal

Open thyristor

Procedure

With the test point on LB, TL will not light
Replace bulbs,

With the test point on the corresponding IC pin,
check if TL turns on, If it does not turn on,
check on pin N4 if TL blinks, If TL blinks re=
place IC 74C175 and check again, If it does not
blink, see failure in M,P,U,

When the command signal is in the IC pin and with
the test point on the thyristor anode, TL turns on,
Replace thyristor,



COMPONENTS USED IN THE DECODER MODULE

DIODE 1N4148 ﬁ ___.{:I}__

A K A K

DIODE ZENER _& &
DIODE F31 % D

TRANSISTOR MC 140 (See components in bells module)

THYRISTOR (m "o in cone module)
: o

TRANSISTOR TIP 33 A
b TIP
c 33

bl kle
-INTEGRATED CIRCUIT LM324 «~ When entrance B is more positive
than entrance A; C will be 1, If

a
b - ::, < B is more negative than A, C will
be O,

INTEGRATED CIRCUIT 74C175 = When anyone of the inputs is 1 and

supply + and if we apply a positive flank and the

control "set to O" input is 1, at the out=-
put we will have 1, If the "set to O

outputs (cr) input is set to 0, all the out
puts will be O,

Q4
3
Q2

inputs {

supply =
and reset

CR CK pi1, D2, D3, D4, 01, 024 Q3. Q4.
1 1 1
1 0 0
o anything anything 0

INTEGRATED CIRCUIT 74C42

Output 0, ( I ) Positive flank impulse to control cone,
ball dispenser, taca and bumper lights,

Output 1, ( l ) Positive flank impulse to control bells
and players in game,

Qutput 2, Controls, when becomes O the pair 100,000, 10,000 of
the first player.

Output 3. When becomes 0, permits the pair 10,000, 100 of the
first player to count,

Output 4, When becomes 0, permits to count the pair 10, 1 of
the first player,.

Output 5, Same as output 2, but with the second player,
Output 6, Same as output 3, but with the second player,
Output 7. Same as output 2, but with the third playere.
Output 8, Same as output 3, but with the third player.
Output 9, Same as output 2, but with the fouth player,



outputs

inputs
A B C D

3 4 5 6 7 8 9

2

0O 0 o0 o

0O 0 O

1

1

0O 0 O



PARTS OF THE

MODULE _DECODER

REF, L ) DESCRIPTION QUANTITY
IC-10 integrated circuit 4001 1
IC-9 " " 4023 1
IC—8‘ " " 74C42 1
IC-4.5.6.7. " " T4C1T5 4
TR-1 transistor TIP33 1
TR-2 $ransisfor MC140 1
TR-3 transistor 3C148C 1
TI-1,2.3.4.5. tyristor BT106 5
D=1 diode ZENER 11V 400mW 1
D-2,3.4.5. " F31 3A 40V 4
LD-1 " led DIL5K0 1
Cmt1e5Ha condenser 0,01 uF ceramnic 2
C=b " 4,7 uF 16V tantalum 1
c-8 " 10 u® 16V electrolitic 1
c-7 " 4T uF 16V electrolitic 1
-2 " 100 uF 16V electrolitic i
T3 " 1000 uF 16& electrolitic 1
C~4 " 4700 uF 16V electrolitic 1
R--49 resistor 2,7 ohns 2&‘ 1
R-1.2.3.4. " 5y6 M W 4
R-25, 30 no220 " /4w 2
Reevacencons " ® noom 17
R=14,24, " 2K2 " " 2
Refeecoscoes " 106 ¢ 22
R-38 " 100K v ¢ 1
FUS-1.2.3.4. fuse 3A 4
fuse-holder 8
printed circuit 510071 1
pin comboline 87
radiator {big) 1
radiator (small) 1
1

test point
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A)

B)

c)

CREDIT AND MATCH FLATURE MODULE

Szggton

The 00 of the match feature
or the 1 of the credits do
not turn on

The 00 of the match feaw
ture or the 1 of credits
is always on,

The LED, which shows the
credits and the match fea-
ture never turn on,

Cause

a) There is no

command impulse

b) Open transistor

a)

a)

b)

c)

Closed transistor

If the LED is the
match feature oae,
switch the ball in

Procedure

Checking with the test point on the collector of the
transistors, with the machine on TEST, LT has to turi
on, If it does not, localize failure on MPU module

Checking with the test point, there will be a comman:
impulse at the base and TL will be lighted, In the
collector TL will be lighted too, Replace transistor

Checking with the test point and with the machine on
play, TL will not turn on at the base and neither at
the collector, Replace transistor,

Check in the MPU module that the switch is not in
Extra Ball position,

extra ball position

Open transistor

There is no
command impulse

Test with a voltimeter the base of transistor (before
the resistor). The voltage will be 2VDC, at the
collector we will have 5VDC, Replace transistor,

Testing with a voltimeter the transistor base (before
the resistor), the voltage will be 2VDZ, If the vol-
tage is different, see failure in MPU .,



E)

Sympton

The LEDs that show
the credits and the
match feature are
always on and show
the same number,
One of the LEDs
does not count
correctly and
appear strange
numbers,

TRANSISTOR 2N3794 | ic %
b
e
b

a)

a)

b)

Cause

Closed match feature
LED transistor

Defective LED,

The command impulse
does not arrive,

Procedure

Checking with a voltimeter at the base of the transistor
(before the resistor), there will be 2VDC. If there is

a different voltage, see failure in MPU, If not replace
transistor,

Localize which is the segment that fails.
Check if on the corresponding module input TL turns
on, If this happens, replace LED.

If at the module input, see fai=-

lure in MPU module,

TL does not turn on,

COMPONENTS USED IN THE CREDIT AND MATCH FEATURE

CREDIT AND MATCH FEATURE COUNTER LED MAN 3640

a
—
ng'b
4 <
d

oOom=x o m
o
o

~




PARPS OF CREDIT & MATCH FEATURE MODULE

Description quanti+ty
Display MAN2640A 5
Resistor 220 obms 1/4W 12
" 4T0 * " 2
" 1K " " 3
" 4T " " 1
Transistor 2N3794 4
Condenser 0,22 uF 100V FACO MOA 1
Printed circuit 510075 1
Plastic plate filter 1
Plastic driver 4
Serew 1/8"x15 4
Nut 1/8" 4
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MODULE DRIVER MATCH & GAME DISPLAY

2N3794

4,7K

All transistors :



Szggton

A) Test programm of MPU does
not operate, neither the
game lights turn on at
the playfield.

B) The test programm of the
MPU stops at a number,
1) Stops at O

MPU MODULE

Cause

a) Open fuses because of
closed Zener diode, The

Zener diode is closed be
cause more than 10V has

been applied at the ine

put,

+10 VDC supply open or
shorted

1/ Open transistor MC
140,

2/ Closed diode Zener
11V,

a) Supply failure

b) Address or data
buses shorted or
open,

Procedure

Remove fuses and check them. If they are open dis=
connect one of the pins of the Zener diode and with
the ohmeter check if there is continuity in both
senses, replace diodes and fuses., Check again,

Look for shorts and replace fuses

With point LT an the collector and on the base, LT
will turn on and looking on the emitter it will not
turn on, Replace transistor MC 140,

Checking with point LT on the collector of transistor
MC 140, LT will turn on and on the base of the
transistor it will remain turned off., Replace diode
ZENER 11V,

With a voltmeter check if there is tension +10VDC on
the pin 24 of the MEMORIES ROM, if the voltage is
not correct, check voltages in the terminals of the
components and replace in case they are defective,

Check with the ohmeter on the pins of the CPU if
there is any line shorted to another to negative or
to positive. That means: For checking the data bus
put a plug of the ohmeter on pin 15 (BO) and check
for continuity with the rest of the pins 8,9,10,11,
12,13,14, with + and =,



Szgeton

2/It stops at 1.

3/ It stops at 2,

Cause

s et

c) Reset circuit or syn-
chronization with the
voltage line,

a) The CPU circuit does

not remain connected to

ROM A

a) The CPU circuit does

not remain connected to

ROM B,

Procedure

If in any of these measures the ohmeter shows O Ohms
there is continuity because of a short; localize the
short and repair, If the ohmeter shows a resistence
but does not arrive at 0, everything is correct,

The same steps are to be taken with the address bus
(pins 25 to 32 of the CPU), In this way we will see
that there are no shorted buses., When checking for
open circuits, with the ohmeter and MPU schedule,

we must follow the trace, looking for possible shorts,
Afterwards check the whole trace for continuity,.

The reset circuit actuates over pin 3 of the CPU, If
we touch with the test point this pin and TL turns on,
this is correct, then follow the trace and with TL

see informations at the distinct control gates of this
signal, A possible cause is, that transistor SC158 is
closed, This can be checked easily because TL will not
be on at the emitter, Replace transistor and check
again,

The synchronization circuit is composed by the gates
of the circuit 23, pins 8,9,10 and 12,13,11, With the
voltimeter check if on pins 10 and 11, 2 VDC is given,
If this happens, everything is correct, If one of the
pins does not have this voltage, then try to localize
the failure in the integrated circuit, resistors or
capacitors,

Look for possible shorts between bus lines, to positive
or to negative, as made for sympton Blb, Also check

if there are open lines, If the above is correct, then
check with the ohmeter the connections of the circuit
4042 (24) for any shorts or open lines,

Look for possible shorts between the bus lines, to posi-
tive or to negative as made for sympton Blb, Also check
if there are open lines, If the above is correct, then



C)

poi

Sxmgton

4/ It
5/ It

6/ It

7/ It

8/ It

A contact of the ma=
does not add
points or does not
do anything when

chine

stops

stops

stops

stops

stops

touched

at

at

at

at

at

a)

a)

a)

a)

a)

b)

Cause

The CPU does
connected to

The CPU does
connected to

The CPU does
connected to

not

not
RAM

not
the

remain
A,

remain
Be

remain
input

The pin 36 of the CPU does
not receive signals.

The CPU does not remain
connected to ROM C,

It is always closed

Failure at input to MPU

Procedure

Check with the ohmeter the connections of the circuit
4042 (24) for any short or open line

Same procedure as for last sympton
Same procedure as for last sympton

Check with the voltimeter if there is no open line be-=
tween the CPU circuit and circuits 4016 (21 and22). If
the above is correct, check for continuity in the
distinct outputs C1, C2, C3, C4, C5 of circuit 4028
(20) ¢ Check also if transistor SC148 placed at the se~
cond column is not open,

Check with the ohmeter if the trace between pin 36 of

CPU and pin 4 of circuit 19 is correct, If this is correct
connect the machine to the voltage line and check the vol-
tageon pin 4 of circuit 19, which has to be 10 VDC, If the
voltage is different, check voltages at the input. They
have to be 5 VDC, If this voltage is not correct check
resistor and capacitor,

Look for possible shorts between the bus lines from posi-
tive or to negative as explained in sympton Blb,., Check al-
so if there are open lines, If the above is correct,

check with the ohmeter the connections of the circuit 24
(4042) and of the circuit 34 (4023) if there is any open
or shorted line,

Check if the contact does not remain closed because of
an incorrect regulation, regulate it and check again,

When checking with the test pointat one of the contact pla
TL has to blink weakly, Then close contact and check if th
signal passes to the other plate and follow the cable up
to the MPU; At the same time follow the impulse over the
scheme in order to know where it disappear. With this

test we can localize the component which does not allow
the pass of the signal,



D)

E)

F)

G)

H)

nggton

One or some of the zame

lights do not turn on and
the credit and match fea=
ture counters do not ope=

rate correctly,

At the decoder module
the input D or N are
not correct,

The coin micros do not
count the correct cre=
dits,

When disconnecting the !
machine,
the information in credit

counters and players dise

plays,

Some game lights, the
match feature or credit
LEDs blink,

it does not store

a)

a)

a)

a)

a)

Cause

Defective issue of the
command impulse from the
MPU,

Defective MPU command
output,

Dirty credit regulation
switches,

RAM B has no supply

One of the transformer
windings is badly solder
ed or shorted,

Procedure

Localize, with the help of the letter code fore=
seen in each module, the defect integrated cir-
cuite Check with the ohmeter if the input .and
output connections of the gates are correct,

that is to say, there is no open or shorted cir
cuit, Check also if there is continuity between
MPU output and the input of the auxiliar mo-

dule to verify the good contact of the connectors

The same procedure as for sympton D,

Clean with a spray the switches and let them
rotate a few times., Check again,

With a voltimeter check the voltage at pin 18
of RAM B (33). When the machine is connected
this voltage has to be 5VDC + 0,5V, When the
machine is disconnected this voltage has to re
main at the same value, If this voltage falls
down to zero, we have diode 1N4148 closed, Re-
place diode and check again,

Check if the outputs 10Va, Ov and 10Vb of the
transformer are well soldered and there are no
shorts between the terminals,

IF WITH ALL THE ABOVE CHECKING IT WOULD NOT BE POSSIBLE TO FIND THE FAILURE AND REPAIR IT, IT WILL BE
NECESSARY THAT YOU REVERT TO OUR LABORATORY WHERE SPECIALIZED STAFF AND MODERN EQUIPMENT WILL PROCEED
WITH THE IMMEDIATE REPAIR, THEREFORE THE DEFECT MODULE SHOULD BE SENT TO US, :



COMPONENTS USED IN THE MPU MODULE

DIODE SY 124 (See components in thyristor module)
DIODE 1N4148 (See components in decoder module)
ZENER DIODE (See components in decoder module)
TRANSISTOR SC 148 (See components in relays module)

TRANSISTOR SC 158 . (R
b
N c b e

INTEGRATED CIRCUIT 4019 (11 and 12) Four squares form one
15 e g integrated circuit. One
¢ 1 _ square is formed by:

) j—

i
INTEGRATED CIRCUIT 4511 (See components displays module) (13)

INTEGRATED CIRCUIT 4042 (14, 17 and 24)
' supply + and control

inputs _—__——_Jg; ‘ outputs
{ _n3
D& Rot
[ L supply - and control
CLK Pol, Ol, 02, 03, 04,
0 0 ‘ D1 D2 D3 D4
~A 0] Memorized
1 1 D1 D2 D3 D4
- 1 Memorized

INTEGRATED CIRCUIT 4013 (15)
supply 4+ and control

Q
=

outputs inputs

——IOZ

D

~N

supply = and control

CLK Di, D2, le 24

in 0 0

s 1 1

INTEGRATED CIRCUIT 4028 (20)

supply +
. CO
P— c1 A
C2
C3
inputs —_— Ch P outputs

C5
6




inputs
A B C
0 0 O
1 0 O
0 1 O
1 1 0
0O 0 1
1 0 1
o 1 1
1 1 1

outputs

CO C1 C2 C3 C4 C5 C6 C7

0 0 0 o o 0 o
0 1 o 0 0 0 0 0
0 0 1 o o 0 0 o
0 o 0 1 0 o 0 o
0 0 0 0 1 0 0 0
0 0 0 0] 0 1 o 0
o 0 0 o 0o 0 1 0
0 0 0 0 0 0 0] 1

INTEGRATED CIRCUIT 4016 (21 and 22) (See components bells module)

INTEGRATED CIRCUIT 4069 (25) (See components bells module)

INTEGRATED CIRCUIT ROM A and B 1834 D (26 and 30)

sﬁpply + and -

g
j'z

E

When the control signal CS falls

‘él%glﬂ ;i;l % to 0,through the 8 lines of data

bus will be given the information
I3 corresponding to the adress which
at the moment is in the adress bus,

olo|of sl 35 5

]

Data bus

INTEGRATED CIRCUIT RAM A and B 1824 D (27 and 33)

When the control signal CS gets negative, there are two
possibilities: '

MWR=0

and MRD=1 =

MWR=1 and MRD=0

control
and supply +

———

EE

33

In this case the information which is in
the data bus will be written in the RAM
circuit at the adress indicated by the
address bus,

In this case the information in the address
shown by the address bus, will be leaving
through the data bus,

<
be)

w

RD

k 4

il
n

control
and supply -

TTdaTd T sece e

INTEGRATED CIRCUIT CPU 1802 D (28) = Controls the rest of the cir=

cuits of the machine ,Its
function is quite complex,

When the input CLEAR becomes 0; the CPU is set to O,
When giving 1 again, the address bus starts to count, It starts
with 000,000, then 000,001 and so on.

controlsignal

EEE

3
b

EE

s

controlsignals

8] E, 3' 3, 3‘ Bl gl 5! Data bus



PARTS OF THE MODULE MPU

REF, DESCRIPTION QUANTITY
IC-23 integrated cirouit 49713 .
I0-18,16,32 " " 4071 3
I10-15 " "o 4013 1
IC-21,22 " n 4016 2
IC=11.12 " " 4019 2
IC-31.34 n " 4023 2
10-20 " no 4028 1
0=-14.17.24 " " 4042 3
10-25 " " 4069 1
o-8 " " 4072 1
IC~9.10 " " 4375 2
10-24344454647.19.29 " " 4081 8
I0-13 " " 4511 1
IC-28 microprocessor CDP1802 1
IC-27,33 RAM memory CDP1824D 2
I0-26,30,35 ROM momory CDP1834D (87210-11-12) 3
TR-1 transistor SC148 1
TR-=2 " $C158 1
TR-3 " 1C140 1
D-1.24346.11 diode 1N4148 (75mA 75V) 5
D-7.849.10 " sY124 (1A 100V) 4
D=5 " ENER 11V 400mW 1
D-4 " " 45V 400aW 1
C=15 condenser 82 pF ceramic 1
C=2.3.4¢5.6417.18.19 " 0,001 uF ceramic 8
C-1.8413.14,20 "o 0,071 uF ceramic 5
C=12,21 " 0,01 uF 250V MK 2
c-9 " 0,22 uF 100V MKM 1
c-8 " 0,47 uF 100V MKM 1
0~10 " 220 uF 16V Slecbrolitio 1
C=T¢11 " 2200 uF 16V electrolitic 2



RER, DESCRIPTION QUANTITY
R-178 resistor 100 ohms 1/4W 1
R-83 " 220 " " 1
R-1424344.5.6.7. " 3% " 1
R—..A............ " < v 0 14
R-8,10,11,82.90,138,142,143, nmoogR7 now 3
Retseessocccncas " 10 o 88
R-137 " 12k v 1
Resecesscccennen " 400K 22
R-140, 141 mOATOK 0w 5
R-79 W v 1
C0-4,5, rotat;ve switeh 8x1 2
CO~=1,2,3.. sliding switch 2x1 3
FJ5-1.2, fuse A 2
fuse~holder 4
pin comboline 86
metal plate 1
| printed circuit 510049 1
socle 40 pins 1
socle 24 pins 3
radiator 1
dividers 10 rm, 9
screw 1/8"%5 9
nut 1/8" 9
socle 18 pins 1

SITUATION OF COMPONENTS,

SCHEMATIC,

AT THE END OF THE BOOK,

PRINTED CIRCUIT AND



In the different modules of the printed circuits, close to
each pin of the connectors thereis a printed code, Each
code defines a function and therefore there are no two
different fucntions with the same code,

The same code is used to indicate the output pin of a mo=
dule and the corresponding input of another module,

Except the two cases as detailed below:

1,~ Relation between input code of the THYRISTOR module
and the corresponding outputs of the MPU module,

CODE THYRISTORES CODE MPU

T1 U8
T2 U7
T3 U6
T4 U5
T5 U4
T6 U3
T7 U2
T8 U1
T9 V8
T10 V7
T11 V6
T12 V5
T13 V4
T14 V3
T15 V2
T16 Vi
T17 w8
T18 w7
T19 W6
T20 w5
T21 w4
T22 . w3
T23 w2
T24 w1

2.= See in the code diagram (where are indicated the modules
and their position in the headbox) the indication of the
pins of the Decoder module corresponding to the connectors
of the Displays modules,



NAME & SCENE LITES

38

5000 POINTS 3000 POINTS

1000 POINTS

34 46

10000 POINTS

500 POINTS

14 — BALL 1 Ist. PLAYER —
12 — BALL 2 2nd. PLAYER ——
10 — BALL 3 3rd. PLAYER —
8 — BALL 4 4th. PLAYER —
6 — BALLS X2 —
4 —— SCORE TO DAY X3 —

5 — TILT GAME OVER —

11
13
15
£1
39
16




CENTER BUMPER ADJUSTMENT

WH
WH-RD |[] 10.000 POINTS
RO-GR | 1000 POINTS

[ 9

RED TARGETS ADJUSTMENT

WH-BLK
BLK-RD
YE-RD

] SHOOT AGAIN
-y REPLAY

. ©)

SHOOT AGAIN ADJUSTMEN

=
ve-Bik C|Pp

WITH OUT CLEAR GAME CLEAR GAME
st-MA OD

€ D)




CONNECTORS

TRANSFOR.- HEADBOX

Mupu,

BLK (0V) THY

BLK (OV) ~DEC

8L { ‘IOVa! MPU.

BL { 0Va) FUS.

Bl { 10va)
DEC

YE-RD ( 32V) IRA
—_—— 0 .

JEGR(*) +) ~rRa.

_RO__(30V)y1pa.

YE-BL( '220V)O TRA.

RD-WH ( 0V) O

SL-BLK ( OV)O

TRA.

TRA.

ﬂ (10Vb) GR
MPU O———
10Vb
Fus. QR R

DEC. {10Vb) GR

IRA. :(OVI) MA

TRA.C {OVI) MA

(7vl) BLK
TRA.

TRAC (7Vl) BLK

maQlZYLYE

l®

TECHNICAL DESCRIPTION

FUS

« o 4 4

. FUSE




WHBL (3) -
WH-YE (7) O

BLK-RD (1) o

WH-BLK (41)
—_o

WH-MA (35) 0

WH-PUR (37)
—0

WH-GR (39)
_______0

WH-RD (21)
_.—_._o

BL-RD (M) .

SL-MA { 17)
_.____O

MA (OVI)C

BLK (7v1) 0O

PUR (-CC) O

MA (4‘CC)O

GR-BLK( 0 SA)O

(22) RD-GR

U@

(2) RD-PUR
o

(26) RD-MA
o

(28) RD-SL
or—

o(ao) RD-YE
( 32) RDBL
o——

( 04A) MA-BL
o A MAB

(1%) BL-BLK
o
{33) GR-PUR

(20) YE-PUR
o

{Va) BL
(@ o e

O (W) GR
( SD) SL-BLK
o=

{ 30V)RD

U®

o—

TECHNICAL DESCRIPTION

TRA,

REC

. TRANSFORMER

. .RECTIFIER

=59~




CONNECTORS PLAYBOARD-HEADBOX

GR-MA ( 06) OMPU.
WH-PUR (07) OMPU.
YE-MA _(08) OMPU.

SL-GR (03!): M.PU.

BL-GR (E) MEU

GR-YE (O1A)

—_———OMPRU.

YE-MA ( EX) REL.

GR-SL (0C) REL.

SL-RD ( EX) OREL.

WH (L) 5pec.

BL-RD (TC) OREL.

BL-YE ( O&A)C M.BU.

BL-SL (23) S THY.

WH-BL (25 )
Q) THY.

BLK-WH(27) OTHY.

WH-YE (29) O THY.

R
[]M.P.U. olon 8L RD

RD-GR
m.pu. OL92L_RD

MPU. 0(03) RD-BLK

A) YE-BLK
M.PU. ()‘_———

M.PU O( 05) WHBL

: (31) YE-BLK
o—-

THY.

0

(45) GR-BLK
THY. O——mm——

THY. c( 47) GR-RD

THY 0(43) YE-BL

DEC LB) WHRD

THy,OLO7A) BL-GR

SL-
M.F.!O(B) L-MA

(C) BLBLK
THy O—m—m—————

(D) GRYE
M.PU.O—————

(SD) BLK-RD
REL.O———

TECHNICAL DE SCRIPTION

THY ... ..

REL ...
DEC

e o .

¢« o o

. THYRISTORS BOARD
. . . .RELAYS BOARDS
... .DECODER BOARD

. MP.U. BOARD

CODE BOARDS




CONNECTORS

CABINET - HEADBOX

yeeor (v e

{7Vl) BLK

TRA. O — 1 ==
PUR-MA (#) ), ¢ Tra. OLOYDMA
PUR-MA (B9) 7. MpuolE2) BUGR
YE-BLK (A) y . pec. olCC) PUR
WHBL (05) o wpuolSs) &

O MPU. {67) WH-RD
GRYE (T D 5{O%) BLK
RD-SL (0781500 ypy o l81) BUMA
GRBIK (65) 5, 0u ey oll8L SLBK
WH-YE (64) Suou wpu ot GR-PUR
WH-GR (63) 0 ppy o) MAGR
MAYE (6) g0y ypyo 2 BERD BLRO
SL_ (V) g ur []
SUBLK (V) ypep
TECHNICAL DESCRIPTION
ALT,..... . LouDsPEAKER
INT ... .. SWICHT.
RED .. .. ..une




CONNECTORS

YE-RD (9) o1

YE-GR (1) O THY.
YE-MA (B3) O
YE-BL (15) O THY

WH (4L )

HY.

THY.

———DEC.

BL-GR ( 6) THY.

WH-BL ( 8)
____.0

GR-BWK (10) 5 THY.

THY.

WH-GR (12) O THY.

SL-MA (14) OTHY.

BL-BLK (48) OTHY.

BLK-RD (46) O THY.

WH-PUR(44) o1

GR-MA (‘Q)OTHY
YE-RD ( IoO)o HY.

YE-GR (30) O THY.

HY.

HEADBOX-FRONT DOOR

(7Vt) BLK

TRA. O———————

TRA. O {OV1) MA

RA.Q ( 10Vb) GR

TRAQ (0Va)BL

DEC.O (JJ6) MA-RD

43 MA-GR

0

Dec.

DEC. C (JJ2) MA-BL

DEC.O {JJ1) MA-YE

WH-BLK
THY. (5

THYO (16) YE-SL

(36) MA-RD

THY. O——t——

THY. C (%) WH-RD

O_(_z_)_ﬁ&

THY.C (41) WH-BLK

T 2L WHOR
or——

[

THY.




1

Oscilograms made with the machine connected to a voltage of 50 Hz.
and in GAME OVER position,

M P U MODULE
y1 :._“._.,_~_——_f__—-_m;.
if V: 5 Volts/div
0SC: 1 HHHHH e H: 2 us/div
1
- -
Y2 =
‘jt__‘”"“f;‘“““‘”“""’

In Y1 signal TPA
In Y2 signal CLK

At the beginning of every 8 cycles of the CLK signal, a TPA impulse
is produced warning that the 8 bits of the higher address bus are
going to go out: MA 15, MA 14 4eeeee MA O, MA 8,

Frequency of CLK comprehended between 350 KHz and 450 KHz,.

I N O -2 D e

Y1l T
T |
T V: 5 Volts/div
-
I

0SC: 2 HHHH et sl pefl ool - H2 2 us/div

Y2 - J

-

In Y1 signal TPA
In Y2 signal TPB

Signal TPA see explanation in osc, 1, The signal TPB is "high" at
the end of every 8 cycles of the signal of CLK, It is used to cone
trol the way out,



|

ﬂ Hr V: 5 Volts/div

I |

H: 1 ms/div

!
1T

.

——

HEHHHH
"
1
) o
0

1]

.
|
b
l
I
!
I
|
H
|
I
|
|
|
I
-

In Y1 signal CO
In Y2 signal INT

At the time the signal of INT is in "low" and impulses of "low"
in CO, information is being sent to the ways out. When de INT
remains in "high" and impulses in CO are produced, information

is received from the entrancese.

|
}
|
|
|
|
f
I
|
|
|
l
I
l

_—

il

IRREI

|

LR

a I
0sC. 4 J N mEERREREE u -

Y2

V: 5 Volts/div

I T R |
LR

H: 1 ms/div

IIREERRARL RRL

-4
—

i
117710

|

1
1
]
|
|
|
|
|

il
)
L

11[11 111l
IT|]I 1711

In Y1l signal Cl —A-
In Y2 signal INT

At the time the signal of INT is in "low" and impulses are pro-
duced in A, the way out circuits to the PLAYS and MATCH NUMBER
are being controlled, When the INT remains in "high" and impul-
ses are produced in A, information from the contacts situated

in the column A enters,



vi 5 Volts/div

: -1 ms/div

Y2

In Y1 signal C2 =B-
In Y2 signal INT

At the time the signal of INT is "low" and impulses at B are pro-
duced, the way out circuits to the DECODER module are controlled
(Lines N1 to N8). When the INT remains in "high" and impulses are
produced in B, the information enters from the contacts situated

in the colum B,
~The impulse in saw form in B is due to the transistor situated

between C2 and B.

Y1 T

<

5 Volts/div

0SC. 6 Aaaiunasin puratsmpeaimty 2 1 ms/div

Y2

|
T
|
]
|
T
lLlll t 11
.l|,' i
l
[ i
I
i
P
!
T
[ S —
-

In Y1 signal C3 =C=
In Y2 signal INT

At the time the signal of INT is "low" and impulses at C are pro-
duced, the way out circuits to the DECODER module are controlled
(lines D1 to D4). When the INT remains in "high" and impulses at

C are produced, the information enters from the contacts situated
in column C,.

~The impulse in saw form in C is due to the diode situated between

C3 and C.
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Yl

TTrrTyTToTT

“V: 5 Volts/div

IR S

1 0SC.e 7 H: 1 ms/div

Y2

!
I
I

LlllL L1l
IIITI RREN

In Y1 signal C4 -D-
In Y2 signal INT

At the time the signal of INT is "low" and impulses in D are
produced the way out circuits to the THYRISTORS (Ul to UB) are
controlled. When the INT remains in "high" and impulses are pro-
duced in D, information from the contacts situated in the column

D enters,
~The impulse in saw form of D is due to the diode situated bet-

wwen C4 and D,

I
LIRS
l
|
I
]
|
I
i
|
l
€

N V: 5 Volts/div

-

Y1l

LLRERERERE

444
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In Y1 signal C5 =E=-
In Y2 signal INT

At the time the signal of INT is "low" and impulses in E are
produced, the way out circuits to the THYRISTORS module are
controlled (V1 to V8)., When the INT remains in "high" and im-
pulses in E are produced, information from the contacts situat-
ed in column E enters,

~The impulse in saw form of E is due to the diode situated bet-

ween C5 and E,
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In Y1 signal C6
In Y2 signal INT

At the time the signal of INT is "low" and impulses in C are pro-
duced, the way out circuits to the THYRISTORS module are control=-
led (W1 to W8)., When the INT remains in "high" and impulses are
produced in C6, the entrance circuits 11 and 12 for the passing
of information from contacts 61 to 68 are controlled,

I
t
I
I
|
|
!
1
]
|
|
x
|
1

LRI IIITT

(U S N |

RN

0SC. 10 "I'H'I"I'I'H"I‘H'I'I'I"Iu

ﬂﬂ V: 5 Volts/div

1 HHH
1—-
fa s

1 ms/div

LI

Y2

i
f
|
l
|
|
T

IIIII IENEE TEN)

ll‘ll L L

|
I
T
I
I

In Y1l signal C7
In Y2 signal INT

At the time the signal of INT is "high" and impulses from C7 are
produced, the entrance circuits 11 and 12 for the passing of in-
formation from contacts 71 to 76 and games selector by coins are
controlled,
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In Y1 net synchronization signal 10 Va =R«
In Y2 net synchronization signal 10 Vb «Qe

Yl ] 5 Volts/div
0SCe 12 JJHlT HHHHHH B wﬁj H: 2 ms/div
Y2 1 +
L S L

In Y1 signal INT
In Y2 signal EF 1

With EF1l in "high" and impulse from INT the 10 Vb is in the
positive halfewave, With EF1l in "low" and impulse of INT the
10 Va is in the positive half=wave,
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In Y1 signal EF1l
In Y2 circuit signal 23 pin 11
h ———
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Signal MRD

The impulses of small extent correspond to the moment in which
the CPU is reading from the RAMS, The impulses of big extend
correspond to the moment in which the way out circuits are read-
ing what there is in RAM and, consequently, the WAIT time is
activated.
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In Y1 signal MRD
In Y2 signal MWR

The MWR signal is "low" when the CPU wants to write an infor-
mation in the RAMS,



!
¢
T
I
|
l
|
[
|
|
|
|
[
I
1

i

s

: 2 Volts/div

EENE TSN N N
TTT T illl.

-
——

H H: 50 us/div

0SC. 17 H

——
—e

|
LI

.
LRI

}
[

"SELECT INPUT" signal

l
]
!
Ill
|
l
!
I

i
b

Liit Yy
llnqw

5 Volts/div

i
LR

0SC. 18 50 us/div

Y2

Illll 1l bt

ILRRE AR
[

i

In Y1 signal "SELECT OUTPUT"
In Y2 signal WAIT

The "high" impulses in "select output" correspond to the moment
when the information passes by the way out circuits to the dif-
ferent modules, In that very moment a "low" impulse from WAIT
is produced with what the information at the way out is paraly=
sed until WAIT is again in "high",
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Yl N T N N
-+ V: 5 Volts/div
0SC. 19 AR He 5 ms/div
—
N R B s i
In Y1 signal circuit reset cathode diode
In Y2 signal circuit reset base transistor,
——A»——————«L-————EE————{—-»———-—-—-——-
Y1 T
4 S
// V: 5 Volts/div
0SC. 20 N T I H: 100 ms/div
ASERRERIRRAREA R
Y2
SRS U A R G AR R T s

In Y1 signal circuit reset charge condenser
In Y2 signal CLEAR
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In Y1 one way out Q circuits 4,5,60,7
In Y2 signal CK circuits 4,5,6,7

If the entrance D is in "high" and the signal of CK, which is
in "high", turns "low", and afterwards "high", in this moment
the "high" in the entrance passes to the way out Q.

~This oscilogram is made with the help of the SERVICE DIAGNOS=-
TIC CARD of the decoder,
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In Y1l signal control to displays (J1 100K/10K oee)
In Y2 signal CK circuits 4,5,0,7

|
3.
]
T
|
]
|
1
th !
BIIR I
|
|
J

The parasite impulses seen at Yl are due to the signal being
taken at the way out of the decoder and not at the displays
circuit. Therefore, the resistence of 1K and the condenser
which filter these parasites are missinge. Note that in Y2 such
parasites are unnoticeable,

Ry Lo S
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- V: 2 Volts/div
0SC. 23 HHHH S HHH H: 10 ms/div
Signal + L
BELLS MODULE
RS ER IS (R SN AN U RN DRI,
Y1l T
T V: 10 Volts/div
A | Yl
H: 1 ms/div
0SCe. 24 +HH H-HH . HHHHH

V: 5 Volts/div

72 = w » = 41 r- H: 1 ms/div
o o B e B W S

111y
T

In Y1 signal circuit 4016 before resistances
In Y2 signal oscilator circuit 4069 pin 6.
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Y1 ' T
+ V: 1 Volt/div
0SCe 25 HHHHHHHHH T ey H: 200 ms/div
Y2 T
- e —
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In Y1 signal in potentiometer of volume
In Y2 signal in circuit 4007 pin 8

The paralled lines seen in Yl correspond to the oscillation
of the musical note which is played, In the moment that in
Y2 appears tension, the oscillation of the musical note die-
minishes until it disappears, This is the "fading",
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In Y1 signal in base of transistor way out
In Y2 signal applied to the loud=speaker,
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THYRISTORS MODULE

_ _E R R R
T Lo |
m V: 1 Volt/div
71 ]
| : *
- ; : H: 10 ms/div
03C. 27 g H e Hj'm
- —a V: 5 Volts/div
— Y Y e
Y2 — - ‘ " 'L‘- H: 10 ms/div

In Y1 Gate signal
In Y2 anode thyristor signal.

When there is impulse at the Gate, the thyristor closes naking
+he anode negative and, in 1}4s moment., the lLitile lamp litse

September 1,978



