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PLATING THSTRUCTIONS OF THE MODEL "ZIRAY

Oropping each one of the 7 drop targets on the top, esach one will score what

its lighl shows. The light advances one position on completing all the fargeis
dropped. When reaching the position "prepares special" it litz the specials in
the central red targets of the playfieid.

The central target of the top targets prepares 1000 peints at the spinning far-
get and lits the button of the caplive ball.

Tropping & pair of green tarzets lits the red bumper and one button. Dropping

the other pair 1its the blue bumper and one button. Each target scores 1000
points. When =11 fargets have been dropped for the first time, each target

spores 10.000 points. In the caze of a1l targets being dropped once mors, then,
each one will =core 20.000 points snd, if they are dropped once more, any of the
targets will give a [rse nlay.

When the ball iz in the kickout hole will sgore what the light indicates and will
adwynce ons position. When it reaches the position of "prepare specizlM, if the
hall ig placed in the kickout hole will prepare special by the caplive balle corridor.
Pasaing the 4 captive balls the player will get an extra ball.

Litting A, B, €y Dy H, F will prepare 100.000 points by the right hand sids way
ouf corridor.

Whnen the ball hits zny cenifral targst will sceores what the light indicates and
advances one position, except the 5000 points which remain fixed. In the case of X3,
¥4 and ¥5 prepares such value by the bonus agcumuilation. In fthe position
"orepares special" such function ig made by the way oul corridors alternatively.

The bonus are collected by the corridors and targets as indicated in the playfiled,
Tilt only penalizeg ball in play,

EE MAERE.-

Thiz machine has a contact lecated in the inner part of the machine which,
when opening the door (provided the machine iz switched on) activates a kind
of alarm 2igh which sound during a certain time., This contact ig connected
in parsllel with the Tilt. Therefore, if the maching iz lifted for a certain

time, the zlarm will sound as well,

The button located in the right hand side of the coin entronce named PUSH DO
SELECT, isg for selecting the order iz which the ball will bhe played by the
different players, altarnstely or continuosly, the systen choszen iz shown

in the froni glasse, ALTERNATE PLAY OF CONTTNUOUS PLAY, Thiz seletion can be
made once the button of plays has been pressed and before playins the first

hall.



INSTRUCTIONS FOR THE ADJUSTMENT OF TEST, BOOKKEEPING & STANDARD

Ey means of a push button located in the infernal corner of tha door and
the games push butten, all functions of TEST, BOOEKEEPING and adjustments

for the =gore, tunes and machine play are controlled.

when connecting the machine to the a.c. line by means of the switoch, the
machine sutomatically tests whelher the adjustments ard scoring kept in
the memory are valid. Such memory is powered, during the time the machine
is pol conrected to the a.c. line, by means of a rechargeable battery, lo-—
cated on the NPU board, with sufficient capacity to keep the power of the
memory during several montha. The information kept in the memory will be

altered if same ig disconnected from the circuit.

When the information regarding the adjustments and scoring kept in the me-
mory is not valid, all the displays will not lit except the one for the lat.
PLAYER, which will indieate "8%", and the one corresponding to CREDIT, which
will indicate "00". In this case the machine will hawve automatically reset
the bookkeeping, the credit and the rest of the adjustmenis corresponding
to the stardard value indicated later on. To surpass this stage it is re-
guired to disconnect and connect the machine again, by means of the switch

or the plug.

When the machine iz cornnected to the a.c. line. with the door push button
closed (depressed), the machine will automatically start the test process,
(see the list at the end of these instructions).

The aountars advance Srom 000 000 wup to 999 999 and the cycle is repesated.
On the counter of CREDIT can be read, from major tov mincr, the number of
any closed contact, should thers be any (initially 11). When there is no

one the sign "0O0" appears.

The relzys of "hold" and "coin latch" are permanently activated.

When pressing the cabinet push button for gameas, it will be consecutively
activated: the retwrn ball, kickers, "taca", as well as the up targets unit.
At the same time & musical scale will sound. To surpass this stage it is
necessary to disconnect and connect the machine. The accumulated credits

will he erased.
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BOOEREEPTNG

If the push button of the door ie closed while Lhe machine is on GANME OVEE,

P ~ o s - ¢ M
the games left on the counter are kept internally | they appear again when
appears on the counters:

lat. PLAYER dizplay.- Wumber of coins accepted by the first coin rejector.
2nd. PLAYER disglay.— Mumber of coins accepted by the 2nd. coin rejector.
3rd. PLAYER display.— Humber of coins accepted by the 3rd. coin rejector.
4th. PLAYER display.— Number of games played (free & paid)

CREDIT display.-— A ng" gppears (it means "Coinz")

If the push button placed at the I0S5 board is depressed, the four totals are

cleared. (This only happens when the counters are in this situation).
To surpass this stage il iz recessary to disconnsot and connsct the machine.

If the push button of the door is once more depressed, the following infor-

mation appears on the displays:

l=t. PLAYRR display.- Total prizes by SPECIAL.
end. PLAYRR display.-~ Total of EXTEA BALLS given.
3rd. PLAYER display.— Total of prises by scoring.
Ath. PLAYER display.— Totzl of FREE GAMES given.

CREDIT display .= A "M sppears {it means ”Totals"]

If the push button placed at the I05 board is depressed, the four totals are
cleared. (Thia only happens when the counters are in this situation).
To surpass this stage it is necessary fo disconnect and comnnect the machine.

STANDARD ADJUSTMENWT

1, once more, the push butiton of the door is depreased, all the counters be—

come blank if" we exclude the one for the CREDIT in which it will appear “3tv.

When in this situation the pusk bution for GAMES is depressed, all the adjusi-
ments of the machine are automatically modified +to the STANDARD walue (see the

list of adjustments) and the display of the lst. PLAYER will show "St" in or-



der tc cornfirm that a new adjustment has bren made. To surpass this stage it iz

necessary to disconnsct and conmect the machine.

INDEPFNLDENT AT JTUSTMENTS

Starting from the former sifuation "3%", each fime the deor push button is depressed,
a new area of adjutment i= reached. The CREDIT counter shows in what area is the

ad justment and the 1zt. PLAYER covnter will show the value being adjusted presently.
To modify such value, the CGAMES push button has fto be depreszsszed in order to increasze
the amount. Whe the button is held depressed, the amount will increase more rapidly.
When reaching ths fotal value wished, relcase the preasure upon the push button and
increase the amount one Ly one until the total wished. Thisz value will be fixed when

assing to a new area or discormnecting and connecting the machine.

Iy

In the followirg list the different adjusiments, as well as the areas, display

readings for ths 1st. PLAYER and the value of the STANDARD adjusiment are listeds

QBJECT OF THE ADJUSTMENT AREA EEADING STANDARD

Maximum number of credits . . « = =« « 01 00 up to 99 15 5
HIGH SCORE £COPilg + « « » + « o & + 02 000. up to 990. T00., Jgeeee
Free game firat score + + « « o 4 & 03 000. up to 990, 500. !
Frée game Second SCOTE + « + « « + 4 04 000« up to 990. 50 te
Free pame third score ¢ o o « » o 2 a 05 000D. up to 990, 000, coe eeo
Games per coin first coin rejector . 06 0,3-0,5-1-1,5 up to 33 0,5 co. 5
Games per ooin second coian rejector . of 0y3-0,5-1-1,5 up to 39 3 eo.i
Games per coin third coir rejector o+ 08 0,3=0,5-1=-1,5 up to 3% -
Mazdimum amount of EXTRA BALLS « &« « 09 O=l=2~3 exlra balls 3 7

Free games when HIGH S0CHE is reached 10 O=1=2=3 fres games | G
Games for each pPleyer + v o o = & = » 11 O=geveral T=1 only a £
Prijfegln: SPRCTAT v i 4 o v 0 = ' .4 12 Q=rams T=hall 0o e7
Prices Dy S00rins com e s & 2 « + » . 13 O=game 1=hall 0 =4
Matoh: fenbuned o o o cermpmom o e om0 w0 Y O=YES 1=N0 o &
Number of ball per game + o o « « « « 15 0=3 balls 1=5 balls i

Music every 10 minutes .+ 4« « ¢« o« o « 16 0=YES 1=N0 0 o
Targets DOS=DI0 & o o a0 scwmos & @ % = 17 0=500 1=R000 [
BAMEETE: oo 0w 5 4 RiEtNEesa v E | 8 0=1K/10K 1=100/1K 0 o©
Captive ball corridor -« + + « 3 o o 15 0=4 balls 1=3 balls g o

If the doer push button is held once more, wher being in area 20, the reading returns

to area Ci. To surpass this stsge it is necessary to disconnesct and cornect the machine.



REMARKS

Foximun nunber of credits. ARRA 0F.

It is the maximum number accepied by the CREDIT counter., Below it it i= posaible
to inereaseit, hy means of colins or by games during the play. When one coln adds
games, so that the maximum amount to which it has been adjasted is surpassed, the
games will be abded the first time. When the number in the CREDIT counter iz the

same or superior to the maximum, the coin rejectors will sutomatically be blockaded.,

When the meximum number of credits is adjusted to 00, then the machine will play
without coins, the limit will remain at 99 an the coin rejectors will be blockaded.

(This adjustment is used por home play or at exhibitions).

HIGH SCORE scoring. ARFA 02,

When it is adjueted to 000.000 the HIGH 3CORE prize will be totally disconnected.

Free game. AREA 03, 04 & 05.

When it is adjusted to 000.000 the corresponding prize will be disconnected.

(Two prizes in the same scoring will be liks one).

Games per coin. APEAS 06, 07 & 08.

The reading 0,3 indicates that 3 coins are needed for a game.
The reading 0,5 indicates that 2 coins are needed for a game.

The reading 1,5 indicates that 2 coins will give three games.

Maximum amount of EXTRA BALLS. AREA 09.

It indicates the maximum amount of extra balls that the counter will sccumilate.

When it is adjusted te 0O, no extra ball will be given.

Free games by HIGH 3CC0RE. AREA 10,

Wumber of gamea the machine will giwve when reaching the HIGH SCORE. When it is
& &

ad justed to 0, instead of games, will give an exira ball.

A

Gamss for each player. AREA 11.

When it is adjusted {o 0, the machine may accumulate free games up to the number

of credits of the AREA 01 adjustment.

When it is adjusted to 1, the machine will only add the first game obtained by each
player and the other ones during the play will be EXTHA BALL,

wn



Prizea by SPECIAL. AREA 12.

The prizes given by SPECTAL, except the ones for HIGH SCORE and scoring (which are
regulated by other areas), may be either one game or & ball, whenever the regulation

ig 0 or 1.

Prizes by scoring. AREA 13.

When reaching the =zcoring set in the AREAS 03, 04 or 05 the mechins will 2dd a game

or extra ball, whenever the regulation iz 0 or 1.

Match feature. AREA 14.

Hatch feature is dizcommected when it i= regulated at 1.

Number of balls per game. AREA 15.

The machine will play with three or five balls per game, besides the ones the player

can get by EXTRA BALL, according to the regulation set.

Music every 10 minutes. ARR4 6.

When it is adjusted to 0, approximately every ten minutes, while the machine is in

GAME OVER, = tune will sound.

Targets D35-D38 scoringz. AREA 17.

When it is adjusted to O, the targets score 500 points.
When it is adjusted to 1, the targets zcore 5000 points.

Bumpers scoring. AREA 18.

When it is adjusted to 0, the bumper scores 1000 points when it is off and 10000
points when it is on.

When it is adjusted to 1, the bumper scores 100 points when it is off and 1000

points when it is on. (Remember to change the bumper cap in accordance with the

score).

Captive ball corridor, AREA 19.

If it is adjusted to 0, the machine will give EXTRA BALL after passing the 4 balls.

If it is adjusted to 1 (after having removed one captive ball), the machine will Five

EXTRA BALL after passing the remaining 3 balls.



The modular system designed for that machine allows the replacement or re=
pair of any faulty unit in & very short time because the modules con be re-
placed on the spot, where the machine is located, by a new one, whenever
the failure is of electronic crigin. To this end, all modules are of a re-
duced zhape in order to facilitate the repair or its transportation when
necessary. For this purpose there are cases with a complete set of modules

ag well as the necessary tools to subgtitubte them.

In order to know which are the modules to be substituted it iz important to
follow these general guides:

IMPORTANT ! TURN OFF POWER BEFORE REMOVING OR REPLACING ANY OF THE BOARDS.
1) The light box display, the lights controlled and the flippers do not
work.

Substitute, following the =ame order, until the failure is found: PSU
(checking the fuses), MPU, IOS.

2) 1o one display lits but some controlled light 1lits permanently.
«+« cubstitute, following the same order,until the failure is found: PSU,
(checking the fuses), MPU, IOS.

3) DNo one display lits but some controlled lights 1it alternatively.
+»s Substitute, following the same order, until the failure is found: DPY

first player, IOS.

4) The display of one or several players lits, changing from 000000 to
999999, but not all.

«». Substitute, following the same order, until the failure is found: DFY
first player, DPY second player, DFY third player, DPY fourth player
DPY STATUS,

5) The sound fails.
-+« Subsatitute, following the same order, until the failure is found: 103,

SLEB, Loudspeaker.

£) Some of the controlled lights never lite.
s+ Substitute, following the same order, until the failure is found: LIGHTS
FUSES, LITTLE LAMP, the corresponding BLC (see the number of the little



)

8)

lamps or change the three BLC). Note that the bumper lights have a rec-
tifier in the playfield.

Some combrolled little lamp, other than GAME OVER or HIGH SCORE, is al-
ways 1lit.
Substitubte, following the same orden, until the failure is found: Corres-

ponding BLC (see little lamps numbers) or change the three BLC successively.

Bumpers, flippers, kickers, ball return, "taca", targets

Substitute, following the same order, until the failure ies found: First
check whether the corresponding relay closes properly, if not change:
B3C, TOE.



DESCRIFTICON OF THE MPU BOARD

In this board there is the MICROPROCESSOR set which is composzed of:

CPU (6) COSMAC CDPL1802.

RAM MEMORY (74) & (78) 510L.

ROM MEMORY (8), (9), (10) & (11).
MEMORY ADDRESS DECODER (3) & (5) 1859.
INPUT/OUTPUT DECODER (1) 1853.

DUAL D-type Flip-Flop (2) 4013.

TIMER COUNTER (4) 4020.

[ = R (B S R ST

The CPU hoard controls the operation of the whole machine, following the
programme of the ROM memories. It receives and sends the signals coming
or with destination to the several elements of the machine through the
I0S board, to which it is connected by the comnections MRD, 101, 102, 103,

104, 105, 106, 107, TPB, BUSP-BUST & CKD.

The DECODERS (3) & (5), generate the addresses AB, A9 & Alf which are not
directly obtained from the CPU as the A@-A7, and by means of the outputs
CEg, CFl, C®2 & CE3, only connect one of the RAM devices (7) or ROM (8-11)
to the data bus BUS@-BUST.

The decoder (3) when reciving the TPA pulse, holds the value of MA2 and of
MAS. Thus making:

1: When MAS is high makes -CS of the RAM (7) selecting low. When MA5 is low
makes —CS of the RAM (7) high disconnecting them.

2: When —MRD is high makes its outpubt CEf hizh therefore the decoder (5)
will disconnect the ROMN.

3: When MAZ2 is high makes Al@ high. When MAZ2 is low makes Al@ low.

The decoder (5) when receiving TPA holds the value of MA@, MA1 and MA2,

MA3 if memories of 1Kx8 are used. It also holds the value of MA3, MA4 if
the memories of 2Kx8 are used. Thus making:

1t If Mﬂﬁ, MAl are high makes A8, A9 high respectively and on the contrary.
2: If the input —EN coming from the circuit (3) is high, all the cEg, CE1,
CE2, CE3} are high and the ROM (8-11) are disconnected.

3: If the input -EN is low, according to the value hold of MA2, MA3 or MA3,
MA4, selects one of the ROM making one of the UEﬁ to CE3 low and the rest
high.



fhe RAM MEMORIES {TA & 7B) are continuously powered,sven when the machine is
disconnected from the line, by means of a buffer battery which recharges it~
self when the machine is connected to the line. This is in order to keep the
information stored, which, in apother way would be lost. This information co—
rresponds to the book-keeping functions, tones, etc. as well as the accumula-
tors for coins, games, priges, etc. These memories are internally disconnec—
ted when ite input ¢S (pin 17) is low. It occurs when the a.c. line is discon-

neeted. In that way the information kept is preserved.

The CPU board (6) controls these memories TAM by means of the addresses MNAG -
MAE whioch indicate to which word it is addressed and for the signals -IRID,

_MWR, -CS.

When the CBU board needs to read or write in the RAM, makes its =03 low
through de decoder (3). When it has to read -MRD will be low and —MWR will
be high. When it has to write -MRD will be high and —MWE will be low.

As every memory is organized in 256 words of 4 bits, two of them have been
placed with all connections in paralel, except the one for the data bus. In
the memory (7A) BUSP-BUS3 have been connected and BUS 4-BUST in the memory

(7B).

The DECODER I/0 (1) generates the signals IOl to IO7 from Nf, N1, N2, TPA,
TPB, which are used to control the IO0S hoard.

The value of NP, N1, N2 is held from the moment it receives the pulse from
TPA until it receives the one from TPB. With these three sigmals Ng, NL, N2
decoded, eight possible cases are obtained, which correspond to make low all
gignals I01 to IOT orelsze to make high one of them, precisely the one corres-
ponding to the input or output device located in the I03 board to which the
CPU board wants to connect in order to receive or supply information.

The FLIP-FLOP (2), located on the left hand side of the scheme of the board,
generates the clock signal used to transmit gyneronously the information
t+hat controls the display boards through a shift register located in the
I0S board.

The FLIP-FLOP (2), located on the right hand side of the scheme of the board,

memorizes the interrupt reguest generated in the FSU power supply board, at

the beginning of each half oycle of the a.c. line. The request is entered in

10



the CFU by its INT input. Once processed, the CPU send a pulse by IOT7 which

regete such memorization (buth flip-flop are in the same integrated circuit

(ol

The TIMER COUNIER (4), szenevates & pulse every 2,77 miliseconds which is ca~
rried to the INT input of the OPU through the flip-flop located on the right
producing an inberrupt so that the CPU refresh the information loaded in the

multiplexed display.

The -RST signal coming from the P3U power supply is low when the machine is
disconnected from the line and also a few tenth of a second after connecting
In this situation, it discommects the RAM to preserve their contents and

2L
10

makes the CPU start the reading of the ROM programme by the start of it.

The signal SYNC generated in the PSU board is high during s line half gycle
and low during the following and so sccessively. It is comnected to the CPU
by -EF3 and it is used by that in order to lmow whether to activate the little

lamps connected to the 10 Volts A orelse to the 10 Volts B.

IESCRIPTION OF THE IOS BOARD

This board is the comnection between the rest of the system and the machine

with the MPU, where there iz the micriprocessor set.

Tt uszes the following devices:

5 INPUT/OUTPUT FORTS (2), (3), (4), (7) & (8) 1852.

1 PROGRAMMABLE DIVIDER (5) CDP1E8&3

o DARLINGTON & TRANSISTOR ARRAYS (1) 75492 & (9) 3086,
1 SHTFT REGISTER (6) 4021.

The devieces of +the PORTS Ifﬂ, DIVIDER & SHIFT REGISTER, receive or send infor-—
mation to the CPU through the data bus BUSﬁ %o BUST when the corresponding
signal I01-IO7 is valid and TPB is also valid.

The ports (3) & (4) are used as inpubt ports. All the connections from the
push buttons and machine contacts reach them. AT the port (4) the coniacts
from the playfield are comnected in array, Cl to C6 by one side and Ol to 08
by the other side. At the port (3] the cabinet push butfons are connected as
well as the one for the reseiting of the aceumilators, which iz located in

this board.
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The inputs coming from the micro switch, corresponding to the coin rejectors
1M, 2M & 3M, have a delay network composed of a resistor and a capacitor,
whoee work is to prevent the pulaes from being too shortd {the ones produced

when shaking the door) reach the input port {d}.

The ports (7) & (8) are used as output ports. To them are connected the boards

that contrel the lights, relays, etc.

The port (2), connected as output port, sends to the display the information
that eontrols the anodes of the multiplexed digits through the darlington
drivers of the device (1) and the transistors TRl to TR6. From the colector
of such transistors the information which controls the columns of the input

array Cl to 06 is derived by meansz of resistors.

The PROGRAMMABLE DIVIDER (5), divides the oscillation coming from the CPU
through the line TPB by a programmable valus from the CPU. At the outpub no-
minated OUT it is found the square wave which is applied to the gain control-
led amplifier composed of the device (9) and the associated components. The
gain of this amplifier iz controlled by the cubtput DOT of the port {E) and by
the potentiometer. A power transistor BD244 supplies the necessary amplifica—
tion to attack the louwl-speaker.

The capacitor connected to the pin & of the device (9] iz powered by an inter—
nal transistor of this device when DOT of the device (2) is high. When making
DOT low, such capacitor is slowly discharged through a shunt resistor. The
voltage o1 such capacitor iz appiien througn another internal transistor of
the device (9) and the potentiometer of the amplifier. When loosing power the
volume diminizhes obtaining the fadding effect of the zound.

The SHIFT REGISTER (6), recives the information in paralel coming from the
CPU by BUSP-BUST when 102 is valid and transmits in serial to the display
boards syneroncusly by means of the clock CKD.

DESCRIPTION OF THE BLC BOARD (CONTROL OF LIGHTS)

This board, (which in nwrber of three equips this machine) has the job of con-
trolling the lights of the game, which are the ones that 1it in accordance to
the progress of the play. They control up to sixteen groups of little lamps.

It is composed of = decoder 4028, eight thyristors ClOEF, eizht resistors =nd

12



sixbeen rectifier diodes. Each thyristor can control two groups of little
lamps which are powered from the transformer with two half-cynles opposite

to the a.c. voltage.

The comtrol inputs D, D1, D2 & D3, come from the device output (8) of the

103 board.

The inputa Dﬁ, Tl & D2 are in charge of determining the address to which
of the eight outputs must be comnected. The fourth input D3 is high when

such address must not be connected and low when it mist bte connected.

The pulse applied to the port of the thyristors is of a very short lenght
of time, arcund 20 microseconds and enough to turn-on the thyristors which,
once fired, will not disconnect until the end of the gorresponding half-
gycle. These pulses repeat in each half—cycle while the corresponding lit-

tle lamp must be 1lit.

DESCRIPTION OF THE BTC BOARD (DROP TARGETS)

Not applicable to this model.

DESCRIPTION OF THE PSU (POWER SUPPLY UNIT) BOARD

The power supply unit provides the necessary voltages for the electronic

operations of the machine.

The given voltages are: +6, +12, =5 volts and, in the same board the sig-
nals RST, -RST, INTR and SYNC are generated.

The 6 volts voltage is obtained from a full wave rectifier formed by two dicdes

13



of 3 amperes (BYS51), filter capacitor, power transistor (BD244), monolithic
voltage regulator (LM341-6) and power resistors which with the diodes protect

the power transistor in case of overload.

The voltage of 12 volts is obiained from a full wave doubler formed by a mo-—
nolithic bridge rectifier (VILB) and three capacitors, that circuit gets a

voltags from 15 to 27 volts (according to the voliage of the primary) which
is subseguently reduced and stabilized hy mean of a monolithiec voltage regu-—

iator of 0'5 amperes (LM341-12).

The wvoltage of =5 volts iz obtained from a full wave reciifier formed by two

diodes of 1 ampere (IN400L).

The signal of INTR is derived from the two opposite voltages of supply, so
thus a2 pulse whose rising edge is at the beginning of each half gyele of
the s.c. line., That signal will be used to syrnchronize the shot of the thy—
ristors that control the lights of the zame, with the beginning of the half
cycle of the a.c. line voltage. The same pulses are carried to a RC network
which integrates them so thus their output will be high if one only half
gycle iz missing in some of both inputs of 11 volts a & B coming from the
transformer. Amplified and inverted by means of a logic gate, this signal
ig nsed to charge, slowly through a resistor and discharge guickly through
a diode, an electrolitic capacitor. This signal is once more amplified by
two invert gates. From the first output it iz obtained RST and from the se-

cond cutput -H:2T.

It

When connecting the machine to the a.c. line RST are = 6 volts and -RST

Ir

0 volta. After 0'S seconds, when the capacitor has been charged RST are
0 wolts and -R3T = 6 volts. Both signals are used to initialisze the elec—

tronic system.

The signal STNC is one of the sinuscidal inputs of the 11 wvolits A & B of
the transformer converted into a sguare wave by means of a logic gate.
This signal is used in the MPU to determine whether the game lights conneco—

tad to the 11 veolts A or to the 1l volts B muest be 1it.

DESCRIPTTON OF THE BSC (RELAYS) BOARD

Thiz board whose work iz the one of activating the different solenoids of

the machine, ball return unit, "Haca, ebc. is eguipped with a 8 bit addres-

14



sable latch (4724), an eight darlington driver (D38863) and up to eight

relays.

The six inputs coming from the I0S board ars: —BN whose work is to open all
relayss three nominated A, B & G, whioch correspond to the address of which
one iz transmitting the informationy one nominated DATA, which will be high
if the determined relay for A.B8.C. must close or low if the determined relay
must openy finally, the signal -EN indicates %o this latch when the informa-

tion of the A.B.C. & DATA inputs is stable and walid to be pz=ed to the me-

MOTY «

DESCRIPTION OF THE DPY (DISPLAY) BOARD

The display board iz composed of one C.I. 8 bit shift register (74C164), an
8 darlington driver, 7 current limiting resistors and 6 digits of 10.000
points, etc. forming columns. Bach one of these columns is supplied from
the I0S board, independent from the others and sequencially, =0 that only
one of the 6 digits of each board is 1it in a given moment. A= ithis process
is effected at an speed of 50 times per second, the observer eyes creates

the optical illusion that all digits are 1it simultansously.

Previous to the connexion of the anodes of each column, the cathodes of the

segments of each digit to be 1lit are chosen, in order to form the wished

number .

A shift-register as the ones used, when receiving 2 pulse from itz CK input,
situates at the A output the information which was at the DATA input. Simual-—

tancously, the information which was at A passes to B, the one in B to ¢, and

20n OIa

From the I0S board the 5 CK inputs of the 5 display boards and the DATA input
of the display of the first PLAYFR are driven. The output H of this display
iz connected to the DATA input of the display of the second PLATYER and so on
antil the display of the STATUS.

From the I10S board, before comnecting a certain column, 40 pulses are seni for
the connection CED that supplies the inputs CK of the displays. Before every
pulse DATA will be high or low, whether the segment tc which such information
must arrive will 1it or not. Evidently, the eight first pulses correspond to
the STATUS display, from nine to sixteen to the display of the fourth PLAYEH,



from ceventeen to twenty four to the displsy of the third PLAYER, from twenty
five to thirty two to the display of the second PLAYER and from the thirty
three to the forty to the display of the first FLAYFR.

Once the segments have been selected, such informations, amplified by the dri-
vers and limited their current by the resistors, are carried to the cathodes
of the LED. The cathodes of lhe segments that occupy the same pesition in the
six digits of every display are connected all together. Obviously, it will

only 1lit the digits of the column which is supplied at this moment from the
I0S board.

After 3 milimeconds, the column is disconnected, the information of the follow-

ing segments updated and the column supplied, and so on.

16



DESCRIPTION OF THE SOUND — 2 BOARD

Thiz board has two functions:

1— (Jenerates the sound

5. Controls the lights which are syndwonized with the gound .

SOUND.— To generate the sound an integrated circuit specific for this function
ic used (I05), which is controlisd by ithe microcomputer COP 402 (Ic2) by DAO -
DAT, BCl, BDLR, sending to it the instructions for the govern of the three os=-
eillators and one generator of programable noise in extend and frequency. The
output of the several oscillators is applied to the amplifisr of audio 106 and

finally to the loud-spsalker.
Between the sound generator and the smplifier it has been inserted:

l.- A potentiometer to regulate the volume. The transistor T6 disconnects such

potentiometer so that the alarm against theft sound with the masxdimum volume.

o .~ Two filters formed by T, TS5, Cl3, 014 which soften the high—pitched notes

in some sounds, (Background sound, flipper, etc.)

LICHTS.— In the same integrated circuit IC5 two bidirectional ports I0AC-IOAT,
IOBO-IOBT, have been incorporated and are used to comtrol thyristors and relays

used in the government of the light symchronized with the sound.

MTICROCOMPUTER.— The microcomputer I02 uses the external memory IC4 to which
it has access by means of the octal latch IC3.

The orders to initiaste the generation of the several sounds are received from

the main microprocsssor by the inputs INC-IN? through the buffer ICl.

POWER SUPPLY.— The zlternating woltage of 12 + 12 V coming from the transformer
is rectified, filtered and stabilized by means of D2, D3, ClO, T3, CE.

17
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