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"INTRODUCTION

The machine SPACE GAMBLER 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 different modules:

1.,~ RELAYS MODULE
Its function consists on 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= CONE MODULE
Has as function lighting the six cone stages,

o= THYRISTOR MODULE
Its 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 vol
tage impulses to the différent frequencies that are
characterisitic .for each note.

5¢= DISPLAYS MODULE
Has as function to v1sualize in dlgital form the score
of the players.,

6 o= DECODER MODULE
Its work consists in helping the MPU module to control
bells, cone, disphys and relays module,

7e= CREDIT AND MATCH FEATURE MODULE
Has as function to visualize, in digital form, the cre-
dit and match features.

84= 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.
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When you receive the machine, or, after a lorg
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 shows a number diffe-
rent from zero., You must 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 shortclrcuit current,

Due to the small intensity that goes through
the wires going in and out the MPU, it can be derived
to ground through' the human body when toucking a wire, It

is absolutely normal and it does not affect the normal ope~
ration of the machine.

For better operation of the electronic part of
the machine a special and independent wining .has been made
in the supply transformer. Try, naturally, to avoid shorte
circuits with any other winding, ’

Be always sure not to apply more than the correct
voltage to MPU. If higher voltage is applied, an internal
protection circuit will operate blocking the machine, The
symptons that will be produced are: none of the lights will
turn on, the digital counters for credit and match feature
will be off and the displays will keep the same scores with
out appearing the SCORE TO DAY, -

The 3 Amp.fuses, that feed the lamps, have been
calibrated to blow in case of shortcircuit in a lamp socket,
S0, do not use fuses of a higher value, since the diode and
the thyristor could get damaged, instead of blown the fuses.,

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. "
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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

open,
~

The information, which is visualized on the
displays, is refreshed 30 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:
-~ 2K 28
wnwe
178
incorrec ' correct incorrect
te- +é~ 46—
—4—

IMPORTANT REMARK

In the preseries the memories used are EPROM,
For supply they need special voltages: +5 VDC & 0'5 V at
pins 24 (This is the mame voltage supply for the integrated
circuits placed in the module), +12 VDC + 0,5 V at pins 19;
=5 VDC 4 0,5 V at pins 21,

In the series the memories will be ROM and
for them no special voltage supply is needed, In these
machines the supply voltage will be -+ 10 VDC + 0,5 V,
just the same as the voltage used for integrated circuits.
In these machines the components used for the Qpec:l.nl vol=
tages will be supressed, '

The troubleshootings in the MPU module are
explained for the preseries machines, that means, with vol
tages + 5V,+12V and =~ 5V, For the rest of the series it will
be easy the interpretation by changing + 5V by + 10V,

In the DECODER module and for the preseries
there have been used integrated circuits LM 324, whose
function is to raise the voltage level from 5§ volts coming
from MPU to 10 volts which is the voltage of duty at DECODER
module, When the memories are ROM all these circuits will
disappear since the duty voltages in MPU and DECODER module
are the same,
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GAME ADJUSTMENTS

At the moment of connecting the machine to the voltage
line, at the credit and match feature counters, the
numbers 1 to 6 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,

1.= 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 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.

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 seconds this in-
Pormation 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 Pirst 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.

44= 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.
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Push-button Credit by Awards (Placed at the coin door)
When pushed the credit, that the players have reached
by Special, points, "High Score" and Match feature

is visualized at the first player display. After two
seconds this information is erased although the
button is still pushed, To visualize this number a-
gain, it is necessary to push the button once more,

Push-button Set to Zero (Placed:at the light box)
When pushing this button, the information contained
in memories of push-buttons 1,2,3,4 and § is set to
zero, It also sets to zero the credit couﬁ%er.

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 cre-
dit, If the button continues pushed, after two se-
conds, 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 000,000.

Push-button second credit by score (Placed at the
coin door) - -
When pushed, at the first player display is visua~
lized at which score will be given the second 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 desired not to give any credit

by score, set the score to 000,000,

Push-button third credit by score (Placed at.the coin
door) . '

When pushed, at the first player display is visua-
lized at which score will be. given the third 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 desired not to give a third
credit by score, set the score to 000,000,
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Push-button High Score (Placed at the coin door)

When pushed at the first player display is visua-
lized at which score will be given the High Score ™
award, If the button is maintained pushed, each

two seconds the score will raise by adding 10,000
points. When the desired score is reached, leave
the button free, .

The High Score award is given by the machine when

a established score is surpassed in 100, 1.000 or
10,000 points, Once reached the High Score award
will be given when another player surpasses the
score of the player that reached the award,

When a player reached the acore of High Score,

the machine will give him three credits, a special
music will sound and a frontal light, that shows
nScore to Day", will turn on, This light indicates
that a player has surpassed the highest score and
if another player wauts to get the High Score award
he has to beat him,.

If desired to disable the "High Score® award, it is

enough to set the necessary score to 999.000.

11le=

Exn’plez
High Score regulation: 450,000
A player surpasses it with the second ball 450,100
- SCORE TO DAY
at Game Over this player has a score of 465,300
i SCORE TO DAY
Now the High Score regulation will be on 465,300 points,

To be known by the other players at which score is

the High Score award, the number will be appearing)
at the first player display while the machine is in
Game Over.

At the same time the SCO%B T0 DAY light will be on.

Pushebutton Test (Placed at the coin door)

It is used to verify the correct operation of the
machine, ’ o
When the push-button is pushed, it works aa explained
below: ’

1/ The frontal lights ar on, except those of the

four playérs and the playfield lights, which do
not operate during the light play, that take place
during the Game Over, enabling so to check if there
are any defective lights.

) ' -8
r~

2/ The taca sounds, the targets appear, a ball
is dispensed and also the game current supplied,
So, flippers, bumpers and kickers can be ope=
rated, With this test it is possible to verify
the correct operation of the electromagnets
part, '

3/ The displays of the four players have to show
8888, except the one of the first player which
will show 8888?77 and in the tenths and unities,
the number of the contact that at that moment is
closed, :

The credit and Match feature counters will be at
18 and 800 respectively.

With this can be verified that the segments of
the diasplays, credit counters and match feature
do not have any defect. Now it is possible to
check if there are no closed contacts, except:
the suede contact, which must be closed, If we
open this contact for a moment, the display

will show the number 00,

It is also possible to check all open or dirty
contacts, moving the ball through lanes, buttons
and rebounds, Each contact will force the displiy
to show its number,

Once all the verifications are made, put the ma-
chine in Game Over manipulating the main power
switch turning it on and off,

"Switch 5 ball =~ 3 balls (Placed in the MPU module light

box ) .

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

Switch EXTRA BALL =~ GAME (Placed in the light box, module
MPU

In GAME position, the credit counter will add the credits
obtained through Specials, Score, High Séore and Match
features, .

In EXTRA-BALL position, an extra ball will be available,
when during the game Specials, Score awards or High Score
awards have been obtained,

In this position the match feature is cancelled.

Switch second selector (Placed in the light box, module

MPU) .

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



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

If we have the switch in the 3/2 position and intro-
duce 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.

Switch third selector (Placed in the light box, MPU
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 cre-
dits,

In _the machines, which have installed three selectors,
the first selector always gives only one credit.
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DETAIL OF THE ELECTRONIC COMPONENTS USED IN THIS MACHINE

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

lo~ 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 measure, 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.

24 Continuitz test with ohmeter,

For this teat, 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,

3= Test if TL (Test Lamp) gets lighted,

In the DECODER module a little lamp has been incor
porated, This little lamp gets lighted with vol-
tages of 2,5 V, To check if there is enough vol-.
tage in a certain point, just touch the point with
the incoporated plug,

_RESISTOR

It is a component that offers a resistance or diffi-
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 esees)s

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
(electroliticas) 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 fig.1)
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Fige 1 (::::]I]

TRANSISTOR
The function of the transistor in ghele machines is
called switching., (See Fig. 2)

3 . 8¢
Fig. 2 1 ﬁ'-?
™ 3l |2 .

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 fig.4)

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 fig. 3).

3 .
e 2]

1
2 : JENR
‘Fer.gasy 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)
)

Fig. 4, —1%r% —Q— 1o
I "
ov

+ 10V

-]2e=

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

Through the coll 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,

l,~ Low state "O" It is defined when we have O volts

2.~ High state "1" It is defined when there is supply
voltage in a point, It will be 5V
in the MPU and 10V in the Decoder,

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, 24 1: Py 16 % 14
12 13 & 9 7 8

For representing the integrated circuits, two diffe-
rent methods are used, One consists in representing
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 (IC)
with a rectangle, This method is used when the IC is
complex,
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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 ¢ will be O
If one of the inputs (a or b) is O then ¢ will be 1

NOR GATES = when a and b ara 0 then ¢ will be 1
If one of the inputs (a or b)is 1 then ¢ will be ©
(See fig. below)

A
AND c ,
5 .
OR A c
B

NOR

NAND A ¢
B

Representation with rectnnglel
(See Fig. belou)

supply and inputs control

—

inputs inputs
or or
outputs outputs

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

-l g

.y

supply and inputs control

| TRANSFORMERS

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 primary of the auxiliar transformer and the pri-
mary of the main transformer are joined in the 0-110V,

The secondaries of the main transformer are 0=7V,

which are used to feed the lamp bulbs of the, fixed
lights, 0-28-30-33V, used to feed the electfomagnet
coils, whether in alternated current (direct from the
transformer),in the case of the taca, ball dispenser,
up~down targets, or through a rectifier bridge, which
transforms the alternated current in continuous current,
in the case of the flipper, bumpers and kickers,

The secondary of the auxiliar transformer is 10=0=10V,
Its use in the mackine is to feed the difflerent electro-
ric modules and the different lamp bulbs used during the
gane,

Something to emphasize for the comprehension of the
thyristor function, are the waveshapes, which are present
in each one of the three points, (See fig.5).

I

Fig.s We will observe the waveshapes

of a potential with regard to
another, From 10Va to OV and from
OV to 10 Vb,

When the 10Va point has the posi-
tive half wave, the OV point has
‘a negative half wave with regard
to the 10Va potential; but posie
tive with regard to the 10Vb poten
tial,~which at this moment has a_
negative half wave, (T1). Therefore, when the 10 Va has the
negative half wave, the OV point has a positive half wave,
with regard to the 10Va potential, but negative with re-
gard to the 10Vb potential, which at the moment has a posi-
tive half wave. (T 2).
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INTEGRATED CIRCUIT 4028
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COMPONENTS USED IN THE BELL MODULE

DIODE SY 124 —— —{1—
, A K A K

TRANSISTOR MC 140 TRANSISTOR MC 150

K W K]

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

See if the command impulse arrives when touching

a game contact, by testing with the test point on
the pin of the input connector corresponding to the
note which is not heard, If TL does not turn on,
With the test point on the positive terminal of the
capacitor TL has to turn on quickly when giving a

L3
-?u .—:1 b 1 and vice versa., This circuit
-§ b 8 >¢ also amplifies the input voltage,
® 1 .
p s 83 g ,
-g -g 2] INTEGRATED CIRCUIT 4069 - Same function as IC 4007, but with
8 2 8 e b out amplification,
< d o ——->°—-—
5 5 .5 INTEGRATED CIRCUIT 4016 =  When the control signal raises to
: ° ° output r_'"" supply+ 1, permits the pass of information
3 § & .a. from input to atput,
§ = = < [
5 < [ control [ input
[ ° ° ! ;
© 0 P—
0 " o
l ply -
o @ PARTS OF THE MODULE
MR P
"5 c'.') ol description quantity
E H] :0; Integrated circuit MC 14016BCP 1
g- -g '3 " " CD 4069 BE 1
° L e a " " CD 4007 AE. 1
8 . L g Diode SY 124 1
K I o Fuse 100 Ohms 1/4 W 10% 1
a8 3. " 1K 1/4wW10% 5 )
ggg ~ 8 ‘ " 100 K 1/4 W 10% 3
R < 0 "M 240 K 1/4 W 2% 1
~ -~ ~ n 330K 1/4 W 2% 2
s . - . " 430 K 1/4W 2% 1-
o " 560K 1/4W 2% 2
@ 5 " 580 K 1/4 W 10% 1
s 2 n M 1/4 W 10% 2
2 » " n 10M 1/4 W 10% 2
- H Condenser styroflex 1 K 63 V 2% 1
. B3 " . " electrolitic 4,7uF 10V 1 (tantalum)
o - " " 100 uF 16V 1t (radial)
5 5% ¥ . " . 1000 uf 16V 1 (radial or axid)
' ] ° [ ;-6‘ ' "  MKM 0,1 uF 250V 1
g _8' ‘: Transistor MC 140 1
1) — - " MC 150 1
2) 0 Potentiometer PT 15V 100 K with shaft 1
Pin COMBOLINE 9
Printed circuit bells ref.5!0067 1

=2 4= -25.
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COMPONENTS USED IN THE DISPLAYS MODULES

" INTEGRATED CIRCUIT 4511

inputas

r—f——SuppIy 4+ and control

Oow»
=
n

control e 3] 14 9

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

CONTROL INPUTS OUTPUTS

A B COD a b ¢ d e f g
o o 0 0 o© $ ¢t 1 1 1 1 G
0 1 0 0 © o011 0 0O 0 O
o o 0 00 i1 0 1 1 O 1
0 1 100 1 11 1 0 O 1
0 1T 0 10 1 0 1 1 0 1 1
(] 0 1 1 O c 0 1t 1 1 1 1
o 1 1 1 0 1 11 0 0 0 O
0 o 0 0 1 11 1 1 1 11
o 1 0 0 1 1 11 0 0 t 1

DISPLAY NSN 783

L,l

2% 232221 20191817 % 15 % 13
(-]

1 23 %5 70 90NN

PARTS OF MODULE x 4 DISPLAYS

Description

quantity

Display NSN 783 9 .
Integrated circuit CD 4511 BE 18
Fuse 430 Ohmios 1/4 W 10% 126

" 1K 1/4 W 10% 41

" 1K2 1/4 W 10% 4 .
. Condenser disc 10k 9
Pin COMBOLINE 49
Printed circuitdisplays ref,

510063 4

Plastic Plate with zeros IS 147 3 ‘

" " without zeros IS 148 1

2B

Description

~Quant ity

Plastic divider MG=16
Lampsocket B-13

Screw 1/8x15 ¢/p F=156
Nut 1/8 AD=2

Terminal F=16

12
2
12
15
3

-20m
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inputs

COMPONENTS USED IN THE DECODER MODULE

DIODE 1N4148

DIODE ZENER

DIODE F31

A X A 13
—D— —{

TRANSISTOR MC 140 (See components in bells module)

THYRISTOR

INTEGRAIED CIRCULT LM324

—

: <
INTEGRATED CIRCUIT 74C175

supply + an
“control "set to O" input is 1, at the out=

CR

© i

CK

anything

supply =
and reset

b1,

INTEGRATED CIRCUIT 74C42

Output

Output
Output

Output

" Output

Output
Output
Output
Output
Output

0.

1.

2.

3.

4.

Se

6o
7.
8.
9e

« )

«_I

in cone module) -

= When entrance B is more positive
than entrance A; C will be 1, If
B is more negative than A, C will
be 0,

= When anyone of the inputs is 1 and
ad if we apply a positive flank and the

we will have 1, If the %"set to O"

put
joutputs (CR) input is set to O, all the out

puts will be O,

D2, D3, D4,
1 1
o o
anything (4]

Q1. 02, Q3. Q4.

Positive flank impulse to control cone,

ball dispenser, taca and bumper lights,

) Positive flank impulse to control bells
and players in game, °

Controls, when becomes 0 the pair 100,000, 10,000 of
the first player,

When becomes 0, permits the pair 10.000, 100 of the
first player to count,

When becomes O, permits to count the pair 10, 1 of

the first player, .*
Same as output 2, but with the second player. N
Same as output 3, but with the second player,

"Same as output 2, but with the third player. .
Same as output 3, but with the third player,

Same as outputqz, but with the fouth player.

inputs outputs
A B Cc D 0 1 2 3 4 5 6 7 8 9
.0 0 0 O o1 1 1 11 1 1 1 1
1 0 0 O i1 0 1 1 1 1 1 1 1 1
01 0 O i1 0 1 1 1 1 1-1 1
11 0 O 1 11 0 1 1 1 1 1 1
0 0 1 O 1111 0 1 1 1 1 1
- 0 1 O t 1 1 1 1 0 1 1 1 1
0o 1 1 0, 111 1 11 0 1 1 1
1 11 0 11 11 1 1 1 0 1t 1
0o 0 0 1 11 11 1 111 0 1
1 0 0 1 t 1 11 1 1 111 0

PARTS OF THE DECODER MODULE

description Quantdity

Integrated circuit
[ "

MM74C72

MM74C175

" n CD4001AE

" " CD4023AE

" " LM324 (only for
E~PROM)

L

Thyristor BT106A
Transistor MC140.
Tranistor TIP33
Transistor SC148C
Diode F31
Diode Zener 11V
Diode 1N4148
Diode LT
Fuses M 3A
Fuse=holder
Printed circuit decoder ref,51066
Rivets printed circuit 10
Pin Comboline 8
Divider 6 mm -
Fuse 2,7 ohms 2W 10%
n 5.6 W 1w 10%
220 1/4W 10%
1K 1/4W 10%
2K2 1/4W 10%
10K 1/4W 10% (only E—PROM)
10K 1/4W 10%
22K 1/4w 10% (only E-PROM)
100K 1/4W 10%
n 220K " 1/4W 10% (only E-PROM) 1
Condenser MM 0,1 uF 250V (only E-PROM)
" disc 10K
" tantalum 4,7 uF 16V
electrolitic 10uF 16V radial
" 47uF 16V L
n 100uF 10V radial
or axial
1000uF 12V radial
or axial 1

[0

[
b bk DI b DD b b B ket PO VA DD B b B D e OO ke 0D e B e e e RS

[
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inputs

INTEGRATED CIRCUIT LM324

" Output 4,

COMPONENTS USED IN THE DECODER MODULE .

DTODE 1M4148 . .
A K A K
DIODE ZENER ﬁ m
: ‘ ‘A X A K
DIODE F31 __N-_ D
TRANSISTOR MC 140 (See components in bells module)
THYRYISTOR (» " in cone module) -

TRANSISTOR TIP 33 :c - @

- Whén entrance B is more positive
P! than entrance A; C will be 1, If

b ::,_s B is more negative than 4, C will
E—— . be O,
INTEGRATED CIRCUIT 74C175 o When anyone of the inputs is 1 and
supply + and if we apply a positive flank and the
_control "set to 0" input is 1, at the out=

put we will have 1, If the "set to O"
[CUtPUts (CR) input is set to O, all the out
puts will be O,

supply =

and reset

II
238¢R

CR CK D1, D2, D3. D4. 01, 02, Q3. Q4.
1 1 1

1 : o [}

0- anything anything [\]

INTEGRATED CIRCUIT 74C42

Output 0, | ) Positive flank impulse to control cone,
ball dispenser, taca and biumper lights,.
Output 1, ( |' ) Positive flank impulse to control bells
and players in game, '
Output 2, Controls, when becomes 0 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, - '
When becomes O, permits to count the pair 10, 1 of

the first player, -
OQutput 5. Same as output 2, but with the second player,

OQutput 6, Same as output 3, but with the second player,

Output 7, Same as output 2, but with the third player. :
Output 8, Same as output 3, but with the third player.

Output 9, Same as output<2, but with the fouth player,

-
-}
(2}
o
o
[
™
ko>
£
()

OO O~OO
OO OO mMmOO
QO+ =M OOO0OQ
-~ 00000000

PARTS OF THE DECODER MODULE

description Quantity

Integrated circuit
" "

MM74C72

MM74C175

" n CD4001AE

" n CD4023AE

" L] LM324 (only for
E=PROM)

[

Thyristor BT106A
Transistor MC140 .
Tranistor TIP33
Transistor SC148C
Diode F3t
Diode Zener 11V
Diode iIN4148
Diode LT
Fuses M 3A
Fuse~holder
Printed circuit decoder ref,51066
Rivets printed circuit 10
Pin Comboline 8
Divider 6 mm -
Fuse 2,7 ohms 2W 10%
" 5,6 " 1W 10%
220 1/4w 10%
1K 1/4W 10%
2K2 1/4W 10%
10K 1/4W 10% (only E~PROM)
10K 1/4W 10%
22K 1/4W 10% (only E=-PROM)
100K 1/4W 10%
n 220K " 1/4W 10% (only E~PROM) 1
Condenser MKM 0,1 uF 250V (only E~PROM)
" disc 10K
" tantalum 4,7 uF 16V
electrolitic 10uF 16V radial
" 47uF 16V L)
" 100uF 10V radial
or axial
1000uF 12V radial
or axial 1

»

(]
b b bk DD e DD e bt B s RO U DD P ke D e b OO =t DD pa e e e LAWY

-

outputs

6 7 8 9
 :1 11 1 1 1 1 1 1
101 1 1 1 1 1 1 1
11 0 1 1 1 1 1-1 1
1 11 0 1 1 1 1 1 1
1 1 11 0 1 1 1 1 1
1 1 1 1 1 0 1 1 1t 1
1 1 1 1 1 1 0 1 1 1
1 1 1 1 1 1 1 0 1 1
1 1 11 1 1 1 1 O 1
t 1 11 1 1 1 1 1 O

=37 -
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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 A
N ci [oie

INTEGRATED CIRCUIT 4019 (11 angi 1'4) Four squares form one

15 i_l;}\HjJJ_ integrated circuit, One
1

square is formoed by:

INTEGRATED CIRCUIT 4511 (See components displays module) (13)
INTEGRATED CIRCUIT 4042 (14, 17 and 24)
! supply + and control

inputs { outputs

supply = and control

CLX Pol. 01, 02, 03, 04,
o - 0 : D1 b2 D3 D4
(o] Memorized
1 1 D1 D2 D3 D4
1 Memorized

INTEGRATED CIRCUIT 4013 (15)
supply + and control

outputs }input.:l .
supply - and control
CLK bi, D2, 01, 02,
0 o
1 1 -
E D
INT QRATE CIRCUIT 4028 (20) supply + :
L I
—A L1 I
. ; .
[
inputs ——0 Ch outputs
[ S
—_— 1 1 I
(2 A—
‘ . b=
lupp]_y -

supply +

control

and supply +

inputs outputs

A B C CO Ci C2 C3 C4 C5 c6 c7
o 0 o 1 1] 0 o O O [s) [+]
1 0 O (o] 1 [+] o o o 0 o
01 0 [+] ] 1 0 [»] [+] o 4]
1 1 0 1] [4] (1] 1 ] 0 ) 1]
0 0 1 s] [+] o 0 1 1] (0] [+]
1 0 1 0 (] o o0 (4] 1 0o- 0
0o 1 1 1] (4] 0 V] [s] [+] 1 0
1 1 1 0 0 o 0 [¢] [+] o 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)

iil ;li;ligli % When the control signal CS falls

to 0,through the 8 lines of data
bus will be given the information
and = c3

corresponding to the adress which
8{44443’44 Data bus

at the moment is in the adress 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 =

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,

MWR=1 and MRD=0 ~ In this case the information in the address

shown by the address bus, will be leaving

iéﬂ‘ - through the data bus,
HEE .
MWR ’
WRO 5 control
: and supply =

TITITAT o e -

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

_controlsignals

cuits of the machine,Its
function is quite complex.

When the input CLEAR becomes O; 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 80 on.

FEETELEN o
AT

controlsignals

Data bus

47—



PARTS OF THE MODULE MPU

descripti on

quantity

Integrated circuit CD4013AE

" " CD4001AE
. " CD4011AE
" " MC 4016CP
" " CD4019AE
" " CD4023AE
" L] .CD4028AE
4 " CD4042AE
" " CD4069BE
. " CD4072BE
* " CD4075BE
" " CD4081BE
" n CD4511BE
n " CPU CDP 1802 D
" " RAM CDP 1824 D
" " ROM CDP 1834 D

n "
Transistor SC158
Coim MC150
L4 MC140
L MC140
" SC148
Diode SY124
m SY124
L] IN148
n ZENER 5,6V
" " 11V 400mW
" " 12V 400mW
" L 15V 400mW
Sliding switch 2x1
Fuse-holder
Fuse 1 A
Pin Comboline
Rivets printed circuit
Metal plate MPU
Printed circuit auxiliar MPU
Switch button
Rotative switch 8x1
Printed circuit MPU ref,.510049
Socle 40 pins
" 24 pins
Radiator
Dividers 10mm
Screw 1/8 x §
Nut 1/8 AD=-2
Resistence 47 IW
" 100 1/4w 10%
150 1/4w 10%
390 1/4W 10%
470 1/4wW 10%
470 1/4wW 10%
1K 1/4W 10%

E=~PROM 2708

N ot ot G =t i NN G e

e,

1y

N . ()
~ oo ’
St bt SN e e O DD e e NN R OONE N e DU h O e s e ek b NN N e e

—

(only
(only

(only
(only
(only
(only
(only

(only
(only

(only

"(only

(Only
(Only
{(Only

for ROM)
for E~PROM)

for E~PROM)
for E~PROM)

for E=PROM)
for ROM)

for E-PROM

ROM) '
for E~PROM)

for E~PROM)

for E-PRQM)
for E-PROM)

for ROM)
for E~PROM)

description

quantity

Resistence

4K7W1/4 10%
10K 1/4w 10%
100K 1/4W 10%
470K 1/4W 10%

Condenser 82 pF ceramic

Plastic pl
L]

IM 1/4W 10%
1K "
10K "

MKM 0,01 uF 250V
MKM 0,22 uF 100V
MKM 0,47 uF 100V

electrolitic 220 uFf

" 220 uf
1000 uf
2200 uF
" 4700 uF

ate game selector
L] balls-game 3~5 balls

16V radial
6v »
16V "
16V axial
16v "

N oo

o T N N E-X.S

s
\

3 (Only for E-PROM)
1 (only For ROM)
1 (Only for E=PROM)
2 (Only for ROM)
2 (Only for E-PROM)
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CODE_OF THE MODULES

In all modules, close to the pins, there is a printed code
number,

The same code number is nsed to indicate the output pin of
a module and the one corresponding to the input of another
module, Each codification defines a specific Punction and
therefore there are not two different functions with the
same code number, except the two cases as detailed below:

1,=- Relation between input code of the thyristor module and
the corresponding outputs of MPU module,

r”

CODE THYRISTOR CODE MPU

T1 w7

T2 uz

T3 ué

T4 U3

TS5 U4

T6 U3

7 U2

T8 U1

T9 v8
T10 v7
T1L vé
Ti2 Vs
T13 V4
T14 V2
T1§ v2
T16 Vi
T17 —
T18 oW
T19 w3
T20 w2
T21 w1 :
T22 WwE
T23 wh
T24 w3

2.- Relation between input code of Displays modules and correspond -
"ing outputs of Decoder module,
See in code diagram the indication corresponding to the pins
of the connectos numbers 8=7=6 and 5 of the Decoder module
with the ones corresponding to the Displays.

PIN -BALL  MACHINE DBUALO &
PLAYMATIC THYRISTORS COMPROBALY
CONTROL BOARD  Stn:*ATIC
S ——rlo'lrr
11 G l2s
2!l 24,87 106 a4 26
I 7
RT3 |
ey ]
1 rzlo-p———(:):;z_f—[g_;rm
3] ot v —IG] 27
,,:o; >t l L__«__o: | 28
=l 4F
T304 == 3 10,\118
5o i (B Lo} 29
6163 130 6
I ' | ]
T41 ot e — olrie
1
710{—92— v I PO
8lo e 32
2 . ! J
r' — olre?
,; of——:! o]
| of—w— g rr—if—t0, 12
lOIOT—zlj —H—0| 34
(3 |
n[o_,——-——c: C ——olris
Mr"cﬂ-——::—»)—-.———-:——v———«-—olu 7
Illof— —“’TW" o
]
gl |
71 o) o m
1) o-:—»——o—-——nL—- —5(4—:14—5)! a7
3 ] o —f5138
p !
{1l
T8 0+——C3 :::———ro'm
|
15:0:—;{—- —nz——--——gu- —i—0, 39
16! —L—n—'rowo
L] 1 8
LI — = 'o,m
17:04— -—-nLﬁ—S«——I:«H::MI
te! J . j42
el i
§
Ty O~ =3 to! 722 *
i W e i
zo:z..—__::— V44 .r
e : |
f":o;—————c:: — }o:ns 3
i R s O o el
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8 = bumper P=contact kicker

8= bumper pP=contact kicker .

T = swinging target S=mushroom bumper T = swinging target
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