TECHNICAL MANUAL

MISS

AMERICANA TRIPLE BONUS

Important note

The printed circuits of the game remain exclusive possession of
the drafter.
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REMARKS

Some drawings are spread over various pages, for instan-
ce, the one of PCB 28.

e.g2. in zone C1 of drawing no. 112 one can find the sign
INT RQST 1/C7. This means that the signal called INT
RQST can be found back on sheet no. 1 of the drawings of
PCB 28 and will be in zone C7 of those drawings.

All the connectors of the game are indicated by J, follo-
wed by a number, the connecmtions by flat cables are to
be made wire to wire and the connecting ends have the
same number dJ.

Each connection by wire is indicated by a number; the
flat cable-connections are called "LINK" (abbreviation
LK) and the wire-connections are called "HARNESS" (ab-
breviation H).

On most of “the printed circuits with integrated circuits,

the no. 1 pin of the IC is indicated by a circle beside
the pin.

(See "COMPONENTS ASSEMBLY" N° 99 - PCB 28)
(See "COMPONENTS ASSEMBLY" N° 103 - PCB 3%2)
(See "COMPONENTS ASSEMBLY" N° 138 - PCB 44)

The white nylon connectors (AMP MATE'N LOCK) are numbe-
red.



CHAPTER 1 : MOUNTING THE BINGO

Connect LK 4 (flat cable 34 wires) with J6 on PCB32
Connect LK 5 (flat cable 16 wires) with J5 on PCB32
Connect H3 (wires with white connector) with J27 on PCB43

1.1. Visual control before plugging in

1.2.

1.3.

1.4.

1.5.

— check if all plugs are put properly

- check if all I.C.s are put properly

- put the balls in the game

- check if PCB 47 (on top of PCB 28) is properly connected
with J3

Plugging—in

The display should be lighted and the tilt-lamp should
flash. (The shutter closes eventually)

In opposite case, the game must be switched off and the
visual control restarted.

Note : if an error appears on the display, switch off and
on again and the game should start.

If an error is appearing frequently, check the battery--
tension (VVC on the CPU board PCB 28 : CHAPTER 11)

After assembling the game it is completely tested. After-
wards, the bingos are put for 24 hours in a 'TEST EPROM'
position as life test. During these hours no defect may
occur. Consequently, if problems occur on reception of
the game, these emanate from the transport. (cable or com-
ponents that loosen)

When the bingo operates one should verify all switches and
lamps. (See CHAPTERS 4 and 10)

If everything is found 0.K., adjust the play options with
the dipswitches on PCB 42 and the reflex with the aid
switches (See CHAPTER 3)
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CHAPTER 2 : PRECAUTIONS

It is necessary to pay attention to certain precautions with
regard to the printed circuits and the I.C.s.

2.1.

2.2.

Manipulation of the printed circuits

put off the mains before touching the circuits.

when switching off the matrix driver PCB 32 it is advi-

sable to disconnect J4, because the filter capacitors
are possibly charged

the central computor unit PCB 28 B has a battery. This
means that a part of it remains charged, even if the
plugs are removed. This board may not be put on metal.
(This causes complete destruction of the memories 5101
and almost always the diode D2/AAZ15 will break down.)
One will not notice it right away as the battery is tem-
porary still active. The result is a loss of credits,
due to internal safety, when the credit-meter is reset.

Never bridge over a fuse : use the correct one

If transported separately, the boards should be packed
in isolation material

Treatment of the I.C.'s

The I.C.s are very fragile, especially the pins. This can
cause unexpected faults. In order to prevent these diffi-
culties, one should pay attention to following rules

2

2.1. Removal of the I.C.

If a pin is slightly bent, it will be bent comple-
tely when inserting the IC again. The only good
way of removing an IC is with an "IC Extractor".

.2.2. How to store the IC

After removing, the IC should be put on anti-static
board (8155, 8085, 4049)



2.2.3. How to insert the IC

This is a very delicate matter. All pins should be
vertical and well aligned.

One should insert an IC in such a way that no pin
can be bent. Certain ICs are provided of 2 rows of
pins, that are more distant of each other. In or-
der to put them at the right distance, one should
aline them on a flat surface.

Static electricity

The semiconductors of the types MOS, CMOS, NMOS are
very liable to static electricity through the large
in- and outputresistance.

A spark of 1 millimeter needs a tension of 1000
Volts. The input or output of a memory MOS or e.g.
8085 is damaged by 25 or 50 static Volts.

The danger of static electricity is considerable
when

synthetic carpet is used as floorcovering

- the climate is very warm and dry

- one can feel tension on the metal parts of the
outside. In that case one should disconnect the

bingo.

— One should never solder in a bingo that is still
connected to the mains
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CHAPTER 3 : SWITCHES FOR THE ADJUSTMENT

OF THE PLAY-OPTIONS

By means of 64 dipswitches it is possible to adjust the game-
-options.

One can find those switches on the dipswitch matrix PCB 42.
They are subdivided in 8 groups of 8 switches. Each group is

indicated with a letter from A to H and in each group the swit-
ches are numbered from 1 to 8.

BEach dipswitch has two positions : position ON and position OFF
on the switch itself.

3.1. The adjustment of credits versus coins

There are two coin acceptors.
Group C1 to C8 directs the right coin acceptor
Group B1 to B8 directs the left coin acceptor

The machines are adjusted as follows when leaving the fac-

tory :

Right coin acceptor : 3 coins give 5 credits on the REPLAY
REGISTER

Left coin acceptor : 3 coins give 1 credit on the REPLAY
REGISTER

With the help of the dipswitches one can adjust a coin re-
jector in such a way that 1 to 16 coins cause a transfer
of O to 15 credits to the REPLAY REGISTER.

Acting this way, one can, for each coin acceptor adjust
the number of coins (SW 1 to 4) in order to obtain a
transfer of credits and with SW 5 to 8 one can determine
the number of credits of such transfer.



%3.1.1. Adjustment of coin acceptors
C4 C3 c2 C1 Right Coin Acceptor
B4 B B2 B1 Left Coin Acceptor
Number of Coins

OFF OFF OFF OFF 1 Coin

OFF OFF OFF ON 2 Coins

OFF OFF ON OFF % Coins

OFF OFF ON ON 4 Coins

OFF ON OFF OFF 5 Coins

OFF ON OFF ON 6 Coins

OFF ON ON OFF 7 Coins

OFF ON ON ON 8 Coins

ON OFF OFF OFF 9 Coins

ON OFF OFF ON 10 Coins

ON OFF ON OFF 11 Coins

ON OFF ON ON 12 Coins

ON ON OFF OFF 13 Coins

ON ON OFF ON 14 Coins

ON ON ON OFF 15 Coins

ON ON ON ON 16 Coins




3.1.2. Adjustment of the value of the transfer of credits to
the replay register

c8 C7 C6 C5 Right Coin Acceptor
B8 B7 B6 B5 Left Coin Acceptor
Number of Credits
OFF OFF OFF OFF O Credits
OFF OFF OFF ON 1 Credits
OFF OFF ON OFF 2 Credits
OFF OFF ON ON 3 Credits
OFF ON OFF OFF 4 Credits
OFF ON OFF ON 5 Credits
OFF ON ON OFF 6 Credits
OFF ON ON ON 7 Credits
ON OFF OFF OFF 8 Credits
ON OFF OFF ON 9 Credits
ON OFF ON OFF 10 Credits
ON OFF ON ON 11 Credits
ON ON OFF OFF 12 Credits
ON ON OFF ON 13 Credits
ON ON ON OFF 14 Credits
ON ON ON ON 15 Credits
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3.2. Adjustment of the reflex

%3 different adjustments are possible that can influence
the percentage TOTAL OUT/TOTAL IN of the game

3.2.1. Adjustment of the "PLOTS"

Switch A5 in position "ON"

Will add "PLOTS", thus chances in that section of the
reflex, which controls the score and other balls.

Switch A4 in position "ON"

Will add chances in that section of the reflex which
controls the features and the selection.

3.2.2. Adjustment of the relation IN-0OUT

A3 A2 A1 Level

OFF OFF OFF 1 Most Liberal

OFF OFF ON 2

OFF ON OFF 3

OFF ON ON 4

ON OFF OFF >

ON OFF ON 6

ON ON OFF 7

ON ON ON 8 Most conservative

3.2.3. Stop of the Reflex

There is a possibility to block the reflex, if F7 is put
in position "ON".

Evidently, the regulating action of the reflex will dis-

appear, which is not recommendable. The normal position
of F7 is thus "OFF".



3.3,

3.4.

3.5.

BIGE
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Ad justment of features and extra balls

The principle remains the same : if a dipswitch is put on

"ON", chances are added to a spotting or mixer, thus to a
feature.

A8 : Corners

E1 : Corners

E7 : Extra Card (normal = ON) - OFF = 50 %
E8 : Any 2

M : Any 3

E5 : 4 Stars as green

E2 : 4 Stars as green

F2 : Extra Ball

F5 : Extra Ball

F4 : Extra Ball

F5 : Extra Ball

Ad justment of the option "32 Points"

When the reflex is very conservative, long periods of
putting credits may give nothing to the player. To avoid
this, an internal system will give an automatic step to
the selection (or to the Extra Ball) at the 32nd point,
consecutively played.

- G4 on "ON" gives this option for the selection
- G2 on "ON" gives this option for the Extra Balls

Option Rest (Knock-off)

Normal function : Dipswitch F8 = OFF. After cutting off
and switching on the power, the bingo will automatically
deduct the points from the REPLAY REGISTER and add them to
the TELEPHONE OUT counter.

If the Dipswitch is in position ON, the credits are kept
on the REPLAY REGISTER. 1In order to knock them off, one
shoulf use the special button on the telephone (See CHAP-
TER 4

Option 2nd Mixer 2

The machine has a complete 2nd mixer 2 which gives reduced
chances to the score and Extra Balls (in fact to the in-
fluence of the features on Score and Extra Balls).

The normal position is G5 on "OFF"
If G5 is on "ON", the mixer 2 is activated.
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3.7. Option speed of the game

The time of the start-cyclus can be adjusted (= speed of
control unit motor) between 2 values

- G3 = ON : FAST (approximately 0,5 sec)
- G3 = OFF : SLOW (approximately 0,75 sec)

(for an adjustment of the internal request of 2 millise-
conds of a period).

3.8. Option Self Test of the Memories

Normal position H1 = OFF

If put on "ON", the machine continues to function, but ve-

ry slowly, because it will test the memories. This is
used in the factory for the "BURN" test with a 24 hours
functon; it can also be used in the workshop.

If a memory is found to be defective (or the program does

not "turn" properly), the display (replay register) will
indicate an error code (see chapter 7).

3.9. Important

All the non-cited dipswitches are to be on position OFF.

3.10.Control of the dipswitches on PCB 42

To verify the dipswitches, the machine has to be put on
"SEEINSIDE" at the symbolic addres <Dipswitch> (see symbo-
lic addresses, chapter 16). The display will show the
state of group D. On the following 8 addresses, it will

show

D S I e e e T e e Dipsw D
WRZSHY <5 concc00000600000500600000000000000a < Dipsw C
DIPSN 12 o e e ccseaeanoncocaceaessnsesssnsa Dipsw B
DTS T B e e s e S e e Dipsw A
IS SIS e S 5 0 60 50 0005 0000000500650 0000000 Dipsw E
IILERNT 495 6ooccc00000600000800000055000G000 00 Dipsw F
S S e 5 6 0 i S e e Dipsw G
DIPSW +7 . ecceciceiucncsnanaeeasncsasosssnses Dipsw H

In order to get a complete test, proceed as follows

%.10.0. Disconnect J5, coming from the body.
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1 2 3 4 5 6 7 8
ON OFF ON OFF ON OFF ON OFF

The display must read 55. If not, there is a fault.

3.10.2. Put all the switches in opposite position
1 2 5) 4 5 6 7 8
OFF ON OFF ON OFF ON OFF ON

The display should read AA (the signal )
there is a fault.

if not,

3.10.3. Put the 8 dipswitches of the group on ON. The dis-

play should read FF (which means extinction).

3.10.4. Put the 8 dipswitches of the controlled group on

OFF. The display should read 00.
3.11.Pactory Dipswitch Adjustment (level 3)

1 = 0N / O = OFF

8 T 6 5 4 3 2 1

Tma-"EHO QW R

0cO0OO0—-000-—
OO —0 0 —
00000000
OO0 —-—=—
o—-000O0O—
O—~—==0000
0O —=—=0O—=——
coO—-00000

3.12.Important Notice

The MISS AMERICANA TRIPLE BONUS with a hardware random
PCB 74.

When PCB 74 is connected with J3 on PCB 28, all
dipswitches D are to be in the OFF position (in fact
their position is of no importance anymore).

Without PCB 74 being connected, the position of the
dipswitches D is as follows

8 7 6 5 4 3 2 1
ON ON OFF OFF ON OFF ON OFF

With PCB 74 the variability around the point of the
reflex is more limited than without.
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CHAPTER 4 : CONNECTION OF THE REMOTE-CONTROL (Telephone)

4.1.

4.2.

4.5.

General description of the remote control

The telephone consists of 2 boards

- PCB 35
- PCB 36

board in the bingo
board in the telephone box

non

The latter is delivered together with each machine and has
to be mounted in a telephone box, which has push-buttons
and 2 totalising counters TEL IN and TEL OUT (RESET
/KNOCK-OFF). Connection schemes can be found in this ma-
nual.

Several options are possible, depending on the way in
which PCB 35 and 36 are connected.

Regular version : with 7 wires

In this version the connection between remote control box
(PCB %6) and bingo (PCB 35) is made by a cable with 7
wires

TEL A

TEL B

TEL C

TEL D

COMMON WIRE (Switches and Counters)
Pulses Telephone In

Pulses Telephone Out

OV~ W —

This connection gives following possibilities
- 13 credit values

- knocking-off by pushing simultaneously on the TEL D and
7 (and pulses TEL OUT) button

Shortened version : with 6 wires

The TLF D is not used anymore.

— knocking-off through the Telephone box is not possible
- Only 7 instead of 13 credit values are obtainable

The six wires are the following :

. TEL A

. TEL B

. TEL C

. COMMON WIRE

. PULSES TELEPHONE IN
. PULSES TELEPHONE OUT

AAVTHWND —



4.4.

4.5.

4.6.
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Version with 5 wires

Same as version 4.%3. TEL C is not connected. Only 3 values
on the telephone are available.

Option counters 50 VAC - 6 or 12 VDC

The telephone board in the bingo is fitted for realising
different bridges.

That is the reason why in the TEL Box 50 VAC counters or
DC 6V or 12 V counters can be used. We recommend the use
of counters 6 VDC (with resistance equal to wire resis-
tance value) in serie with the 2 counters TEL IN and OUT

Telephone Box board changes also, depending on the choice
between 50 VAC or 6 or 12 VDC. We deliver those for 50
VAC because this is the most common voltage for the coun-
ters.

Following possibilities are on hand

- 50 VAC )
— 6 VDC + serie-resistance ) tension for the counters
- 12 VDC )

- cable with 7 wires (13 credit values)
- cable with 6 wires ( 7 credit values)
- cable with 5 wires ( 3 credit values)

The LED-codes on the internal telephone box PCB 35

It indicates the binary code of the TEL buttons and en-
ables to check the correctness of the connections. The
proportion between the code and value depends on the pro-
gram type.

LED D LED C LED B LED A

Button 1 - - - ON
Button 2 - - ON -
Button 3 - - ON ON
Button 4 - ON - -
Button 5 - ON - ON
Button 6 - ON ON -
Button 7 - ON ON ON
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Led D will only light up when pushing the D button. When
knocking off all LEDs will be 1it.

4.7. Knock-off

If one wants to obtain the knock-off function thru the te-

lephone, using only one single button, one should provide
a switch with two circuits.

- one closing the circuits of D
- a second one, closing the circuit of switch 7
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CHAPTER 5 : THE ADJUSTMENT OF THE REFLEX

5.1. Reading of the reflex

Connect Service Box SB 1 (*)

Switch 8V!1 in permanent "ON" position. The display
will read the address of <RFX> = 4009

Switch on SV4 (= SEEBUT). The display will get divided
in 2 parts. The 2 left side numbers which are flash-
ing will give you the real position of the reflex and
the right side numbers will give you the position of
the reflex that you want.

5.2. Writing or modifying the reflex

Proceed as above

By means of 8V2 (+ + 1 BUT) the right side part can be
brought at the requested value + 1.
(e.g. if value 9 is wanted, write 10)

Start a game with the red button : the left side part

will become the same as the right side. (In the exam-
ple = 10)

Start a second game. The two parts will go to 9 (= the
wanted value).

With a faulty handling (e.g. write a number higher than
31) the starting of the game will cancel the manoeuvre.

5.3. Other adjustments of the reflex

See 3.2.

5.4. Replacement of Central Processor Unit PCB 28 B

The reflex is a non-volatile address in the memory, situa-
ted in the two I.C.'s 5101 on PCB 28 B.

If this board is replaced, the two ICs should have to be
taken out of the first one, and put back on the second.

This is important since the two ICs contain all counters
as well as the reflex.



218=

CHAPTER 6 : SB1 and SB2

6.1. SBi
Has to be connected with J29, situated at the front of the

machine, near the connection of the door-wires. The
connector is type AMP MATE'N LOCK.

6.1.1. Use of SBI

SV5S : Testing of the outputs

SVé : Testing of the inputs

SV1i - SV2 - 8V3 - SV4 : Entry to service program "SEEIN-
SIDE", authorising reading or
writing of any memory position.

6.2. SBZ

- To test the 2 contact matrixes, which are the contact
matrix of the game and the matrix of the dipswitches.

- To perform a hardware-test of these matrixes, meaning
to locate a defficiency found through e.g. the input-
test.

- To test the flat cables with 16 conductors (only with
short-circuits).

6.3. Other Servicing Supports

- T§sting the memories through Dipswitch H1 (see chapter
3

- SB3 : flat cables-tester

- 8B4 : Test equipment for in and output of PCB 28
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CHAPTER 7 : ERROR CODES

If the machine itself detects a failure, its normal func-
tion will stop and it will enter into a part of the pro-
gram which will display a signal-code, indicating the
error.

Two kinds of tests can be distinguished

- a first test, effected at the moment of connecting the
machine, and thus only once.

- another series of tests, effected continuously

Anyway, a blocking position is inevitable and can only be
eliminated by cutting off the powerline. If the defect
lasts, the machine will go again to an error-code.

Please note that the micropocessor can be in error and gi-
ve a wrong error—code.

If the microprocessor states an error-code, it ascertains
a defect at some part of the machine. It is possible that
a mistake occurs in the indication of the component. Con-
sequently the error-code is wrong. '

7.3.1. An error-code does not always mean that a certain
element is defective.

7.3.2. On the contrary, it can mean that the micropro-
cessor cannot fulfill the test succesfullly. The
reason for this evil is to be determined by the
technician.

7.%5.%. One should not throw away immediately a certain
component , because the defect code can derive from
an other one.

7.%2.4. How to act? Just replace the indicated component
by a new one and repeat the test. If the error-co-
de disappears, the microprocessor was not mistaken.
If the error-code remains, look further.

7.3.5. The repair has been successful
- if the game starts up again
- if all normal tests do not indicate an error-code
anymore
- if one can play again
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Typical example

The voltage supply of the microprocessor board PCB
28 (+ 5V) is very important. Imagine that a diode
or a condensor is defective and a strong wave
exists on this tension : the microprocessor will

- function poorly, even during tests

- indicate the memory as defective, even if it is
in order

In this particular case, the sequence of the tests
is very important. Most probably, the first test
by the microprocessor will not be executed.

T.4. Sequence of the tests executed when connecting the power-
line and the emanating error-codes..

ETATSINe

7.

4.

2.

Test of the RAM memories

The RAM memories are subdivided in 4 groups. The
error-code AEEA corresponds with the graphic ver-

sion —k k= and shows the first group of the RAM
being defective.

Here, the memories 5101 (22 pins) are concerned, of
which one of both could be defective, without being
able to determinate which one.

Error-code BEEB (graphically:}:bg) will indicate an
error in the test of the I.C. 8155 Q2 (40 pins)

Code CEEC (U | L) will indicate the I.C. 8155 Q3

Code DEED (5| £ ) will indicate the I.C. 8155 Q4

Test of the EPROM memories

The ADDA (—~E L =) code indicates the Eprom memory
in position A.

The BDDB (5= ) code indicates the memory in po-
sition B.

The CDDC (LJE;E;LJ) code indicates the memory in po-
sition C.

The DDDD (CCECCCCLE) code indicates the memory in po-

sition D.

The EDDE (EFEE ) code indicates the memory in po-
sition E.
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T.4.3.

T.4.4.

Non-volatility test

Power 1is permanently supplied to the contents of
the RAM memories 5101 by a battery ( 3 x 1,2 V or A
x 3,6 V). These contents are very important (e.g.
the value of the REPLAY REGISTER and the different
counters) .

This Jjustifies the test executed by the micropro-
cessor, verifying whether the contents are valid.
If the microprocessor cannot accept the value, de-
fect code AAAA will appear, or graphicallyr-rc-

This will always occur when

— memories 5101 have been replaced

— a bad EPROM has been replaced

- the battery or diode (AAZ 15) in serie with the
battery is defect. (e.g. the microprocessor board

has been put on metallic parts during transpor-
tation)

Accumulator test and diode AAZ 15

With a voltmeter, one can measure the tension be-
tween the mass and Pin 22 on one of both Ram memo-
ries 5101 : it should be between 2,6 and 4 Volts.

This can be realised by disconnecting the micro-
processor board or the bingo itself. If the defect
remains, diode AAZ 15 is defective, (resulting from
a bad handling of the microprocessor board PCB
28B), or the battery is defective, (which can be
measured directly on the battery).

Tests executed during the game

Large tests are involved that control in a severe way the
REPLAY REGISTER. When the code BBBB appears (I3373), the
microprocessor registered an anomaly in the value of the
REPLAY REGISTER. This can be due to anything whatsoever,
included cheating.

The microprocessor will not take the risk to give away
credits and will secure itself and cancel the contents of
the Replay Register.

Note

The amount of credits which has disappareared due
to a failure can be reconstructed by means of a
calculation on the mechanical counters. This is a
better procedure than having 1000 credits on the
Replay Register without any reason whatsoever.
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The code CCC (1J1Ju) indicates that the microprocessor
has executed the order FF, which means that it has gone

out of program. In most of the cases this is due to a de-
fective EPROM, or to the Random Number Generator or to a
wrong tension in a section.

If there are problems with the voltage it is recommended
to use a stabilisor
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CHAPTER 8 : IN- AND OUTPUT MATRIXES

A more technical description will be given later. First we
will handle the basic principles.

8.1.

Introduction

The denominations in- and output refer to the micropro-
cessor board.

— Input : an information read by the microprocessor on
the contacts.

- Output : data sent from the microprocessor to the bingo,
which are

- the ignition of a lamp

- the start-up of a motor

- a relay to be energised

- the addition of a credit to the replay coun-
ter

- the ignition of a LED on the display

The Inputs :

There are 128 switches in the game (including the dip-
switches). 1In order to bring these independantly to the
microprocessor board one would need 128 wires. Now we use
the principle of the matrix which only needs 8 + 8 + 8 =
24 wires. The microprocessor can interrogate the 128 con-
tacts of thé game ciclycally (128 x (8x 2) x 8)

The inputs are divided in 2 matrixes of 8 x 8

8.2.1. The input matrix interrogating all the switches of
the body and playfield

The matrix is represented by 8 columns (abbrevia-
tion : 8 col.) numbered from col 1 to col 8 and by
8 rows, numbered from row 1 to row 8. One flat ca-
ble, coming from matrix driver connector J5 on ma-
trixdriver PCB32 will transmit these 16 lines (8
col + 8 row) to the game.

The boards PCB 33 Body Split, PCB 38 and PCB 46/ 1
to 5 will send the signals to the different con-
tacts of the machine. In serie with each contact
there is a diode IN 4148 which unables interaction
between the contacts.



8.3.

8.4.

24 -

8.2.2. The input matrix which includes the dipswitches

PCB42 consists of 8 groups of 8 contacts, called
dipswitches. This matrix is read the same way as
the previous matrix, with the same columns. Only
the rows are different : Row 9 to Row 16, generated
by 74145 which is activated when "SCAN D" is on le-
vel 1.

Output matrix of the lamps

The lamps are built in a matrix 8 x 18, good for 144
lamps. Each lamp has one serial diode IN4003. The rows
are numbered from X1 to X8 and the columns from Y1 to Y18.

The function principle of the lamps is the following

One provides an X-row of 20 V (+ VM) and makes one or more
Y columns conductive. The lamp or lamps on the intersec-
tions of the X-row with the conductive Y-columns, will
light up. Each 2 milliseconds an other X-row on the mi-
croprocessor will be energised and if needed, also other
or same Y-columns.

As the lamps receive only 1 pulse during 1/8 in time, they
will light up normally, due to higher voltage.

What to retain from the foregoing?

The contacts are put on the intersections of the matrix,
with each time one diode in series.

Each contact can be found on the intersection of a Col--
line and a Row-line (COL and ROW).

There are 8 COLUMNS and 16 ROWS

The contacts from the game only use the Rows 1 to 8.

The dipswitches use Rows 9 to 16, but are read by same Co-
lumns. (In case of defective wires, mutual influence is

possible)

Also the lamps on the intersections of a matrix are con-
nected with one diode in series.

One can always find them on the intersections of one of
the 8 rows X1 - X8, (they supply the voltage VM) and one
of the 8 columns Y! - Y8 (which supply the mass)

The division of the switches in the matrix is described in
CHAPTER 9.
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CHAPTER 9 : TEST OF THE OUTPUTS

Switch SV5 on the service box SB1 and the machine will enter
into an automatic output-testprogram : each output has a number
from 1 to 156, which will appear on the display.

The switches SV1 and SV3 (+1 and -1) will allow you to increase
or decrease the above-mentioned number.

The list hereunder gives you the xy location in the matrix of
the multiplex outputs (lamps). A standard abbreviation has
been given to each output.

Note that some numbers are not used because there is no connec-
tion made for in the matrix.

This test can disturb the "at ease" position of different mo-
tors, especially of the magic lines-motors; they should be put
correctly by igniting ABCDE and by moving them with the buttons
ABCDE.
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List of the Outputs
NBR ABBRE- NAME AND REMARKS
VIATION

1 1 1 |A Magic Lite "A" on Main Card

2 1 2 |B Magic Lite "B" on Main Card

3 1 5 |C Magic Lite "C" on Main Card

4 1 4 |D Magic Lite "D" on Main Card

5 1 5 |E Magic Lite "E" on Main Card

6 1 6 |AA Magic Lite "AA" on Main Card

7 1 7 |BB Magic Lite "BB" on Main Card

8 1 8 |CC Magic Lite "CC" on Main Card

9 1 9 |DD Magic Lite "DD" on Main Card

10 1 [10 |EE Magic Lite "EE" on Main Card

1" 1 |11 [RED 4 Lite Red Score 3 In Line = 4

12 1 |12 |RED 8 Lite Red Score 3 In Line = 8

13 1 |13 [RED 16 Lite Red Score 3 In Line = 16

14 1 |14 |RED 32 Lite Red Score 3 In Line =

15 1 |15 |RED 64 Lite Red Score 3 In Line =

16 1 |16 |RED 96 Lite Red Score 3 In Line =

17 1 |17 |RED 128 Lite Red Score 3 In Line = 128

18 1 |18 |RED 160 Lite Red Score 3 In Line = 160

19 2 1 |F Magic Lite "F" 2nd Line Main Card
20 2 2 |G Magic Lite "G" 2nd Line Main Card
21 2 DRE Magic Lite "H" 2nd Line Main Card
22 2 4 |I Magic Lite "I" 2nd Line Main Card
23 2 5 |d Magic Lite "J" 2nd Line Main Card
24 2 6 |FF Magic Lite "FF" 2nd Line Main Card
25 2 T |GG Magic Lite "GG" 2nd Line Main Card
26 2 8 |HH Magic Lite "HH" 2nd Line Main Card
27 2 9 [II Magic Lite "II" 2nd Line Main Card
28 2 |10 |Jdd Magic Lite "JJ" 2nd Line Main Card
29 2 |11 |YELLOW 4 Lite Yellow Score 3 In Line = 4
30 2 |12 |YELLOW 8 Lite Yellow Score 3 In Line = 8
31 2 |13 [YELLOW 16 Lite Yellow Score 3 In Line = 16
52 2 |14 |YELLOW 32 Lite Yellow Score 3 In Line = 32
33 2 |15 |YELLOW 64 Lite Yellow Score 3 In Line = 64
34 2 |16 [YELLOW 96 Lite Yellow Score 3 In Line = 96
35 2 |17 |YELLOW 128 |Lite Yellow Score 3 In Line = 128
36 2 |18 |YELLOW 160 |Lite Yellow Score 3 In Line = 160
37 3 1 |K Magic Lite "K" 3rd Line Main Card
38 3 2 |L Magic Lite "L" 3rd Line Main Card
39 3 3 IM Magic Lite "M" 3rd Line Main Card
40 3 4 [N Magic Lite "N" 3rd Line Main Card
41 3 5 |0 Magic Lite "O" 3rd Line Main Card
42 3 6 |KK Magic Lite "KK" 3rd Line Main Card
43 3 7 |LL Magic Lite "LL" 3rd Line Main Card
44 3 8 |MM Magic Lite "MM" 3rd Line Main Card
45 3 9 |NN Magic Lite "NN" 3rd Line Main Card
46 3 110 |00 Magic Lite "OO" 3rd Line Main Card
47 3 |11 |GREEN 4 Lite Green Score 3 In Line = 4
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NBR |ROW|COL| ABBRE- NAME AND REMARKS
VIATION
48 3 112 |GREEN 8 Lite Green Score 3 In Line = 8
49 3 {13 |GREEN 16 Lite Green Score 3 In Line = 16
50 3 |14 |GREEN 32 Lite Green Score 3 In Line = 32
51 %3 {15 |GREEN 64 Lite Green Score 3 In Line = 64
52 %2 |16 |GREEN 96 Lite Green Score 3 In Line = 96
53% 3 |17 |GREEN 128 Lite Green Score 3 In Line = 128
54 % {18 |[GREEN 160 Lite Green Score 3 In Line = 160
55 4 1 |P Magic Line 4th Line Main Card
56 4 2 |1Q Magic Line 4th Line Main Card
57 4 3 |R Magic Line 4th Line Main Card
58 4 4 |S Magic Line 4th Line Main Card
59 4 5 T Magic Line 4th Line Main Card
60 4 6 |PP Magic Line 4th Line Main Card
61 4 7 1QQ Magic Line 4th Line Main Card
62 4 8 |RR Magic Line 4th Line Main Card
63 4 9 |SS Magic Line 4th Line Main Card
64 4 (10 |TT Magic Line 4th Line Main Card
65 4 |11 |WHITE 4 Lite White Score 3 In Line = 4
66 4 |12 |WHITE 8 Lite White Score 3 In Line = 8
67 4 (1% |WHITE 16 Lite White Score 3 In Line = 16
68 4 |14 |WHITE 32 Lite White Score 3 In Line = 32
69 4 |15 |WHITE 64 Lite White Score 3 In Line = 64
70 4 |16 |WHITE 96 Lite White Score 3 In Line = 96
A 4 |17 |WHITE 128 Lite White Score 3 In Line = 128
T2 4 |18 |WHITE 160 Lite White Score 3 In Line = 160
T3 5 1 |U Magic Lite 5th Line Main Card
T4 5 2 |V Magic Lite 5th Line Main Card
5 5 3 W Magic Lite 5th Line Main Card
76 5 4 |X. Magic Lite 5th Line Main Card
7 5 5 1Y Magic Lite 5th Line Main Card
78 5 6 |UU Magic Lite 5th Line Main Card
79 5 7 |VV Magic Lite 5th Line Main Card
80 5 8 |WW Magic Lite 5th Line Main Card
81 5 9 [XX Magic Lite 5th Line Main Card
82 5 10 |[YY Magic Lite 5th Line Main Card
83 5 |11 [NC Not Connected
84 5 {12 |BBOX Y Lite Bonus Box Yellow
85 5 |13 |BONAR 1Y 1st Bonus Arrow Yellow
86 5 |14 |[BONAR 2Y 2nd Bonus Arrow Yellow
87 5 |15 [BONAR 3Y 3rd Bonus Arrow Yellow
88 5 [16 |[BONAR 4Y 4th Bonus Arrow Yellow
89 5 |17 |BONAR 5Y 5th Bonus Arrow Yellow
90 5 |18 |BONMAD Y Bonus Yellow Made
91 6 1 |EB BOX Lite Extra Ball Box
92 6 2 |1ST Lite FIRST
93 6 3 |1 EXTRA Lite EXTRA
94 6 4 |1 BALL Lite BALL
95 6 5 |2ND Lite SECOND
96 6 6 |2 EXTRA 2 EXTRA
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NBR |ROW|COL| ABBRE- NAME AND REMARKS
VIATION

97 6 7 |2 BALL Lite 2 BALL

98 6 8 |3RD Lite THIRD

99 6 9 |3 EXTRA Lite 3 EXTRA

100 6 |10 |3 BALL Lite 3 BALL

101 6 |11 SND 1 SOUND COILS N° 1

102 6 |12 |[BBOX G Lite Bonus Box Green

103 6 |13 |BONAR 1G 1st Bonus Arrow Green

104 6 |14 |BONAR 2G 2nd Bonus Arrow Green

105 6 [15 |BONAR 3G 3rd Bonus Arrow Green

106 6 |16 |BONAR 4G 4th Bonus Arrow Green

107 6 |17 |BONAR 5G 5th Bonus Arrow Green

108 6 [18 |BONMAD G Bonus Green Made

109 T 1 |BBOX 1W Lite Bonus Box White

110 7 2 |BONAR 1W 1st Bonus Arrow White

11 7 3 | BONAR 2W 2nd Bonus Arrow White

12 7 4 | BONAR 3W 3rd Bonus Arrow White

13 7 5 | BONAR 4W 4th Bonus Arrow White

114 7 6 |BONAR 5W 5th Bonus Arrow White

115 7 7 |BONMAD N Bonus White Made

116 7 8 |ANY 2 Lite ANY 2 for 0K

17 7 9 |ANY 3 Lite ANY 3 for 0K

118 7 |10 |SEL 1 1st Arrow of Selection ABCDE
119 7 |11 |SEL 2 2nd Arrow of Selection ABCDE
120 7 |12 |SEL 3 3rd Arrow of Selection ABCDE
121 T |13 |SEL 4 4th Arrow of Selection ABCDE
122 7T |14 |SELAB Lite AB of Selection

123 7 |15 |SEL C Lite C of Selection

124 7 |16 |[SEL D Lite D of Selection

125 7 (17 |SEL E Lite E of Selection

126 T [18 |=v—————a Not Connected

127 8 1 |CORNER Lite CONERNER

128 8 2 |4 STAR Lite 4 STARS AS GREEN

129 8 3 |EX CARD Lite EXTRA CARD

130 8 4 |ROLOVR Lite ROLLOVER RED

131 8 5 JROLOVY Lite ROLLOVER YELLOW

132 | 8 | 6 |N/C Not Connected

133 8 7 |LTILT Lite TILT

134 | 8 | 8 |N/C Not Connected

135 8 9 |BEF 4 Lite Select before 4th Ball
136 8 |10 |BEF 5 Lite Select before 5th Ball
137 8 |11 SELNOW Lite SELECT NOW

138 8 |12 |OKMAD OK MADE

139 | 8 [13 [N/C Not Connected

140 8 |14 [RED 192 Lite Red Score 3 In Line 192
141 8 |15 |YELLOW 192 |Lite Yellow Score 3 In Line 192
142 8 [16 |[WHITE 192 Lite White Score 3 In Line 192
143 8 |17 |GREEN 192 Lite Green Score 3 In Line 192
144 | 8 |18 |N/C Not Connected

145 - |-- |TLF OUT TELEPHONE OUT (Knock-off)
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NBR |ROW|COL| ABBRE- NAME AND REMARKS
VIATION

146 - - |[TLF IN TELEPHONE IN Counter

147 - - |TOT OUT TELEPHONE OUT Counter

148 - - |TOT IN TOTAL IN Counter

149 - - |MAG MOT A MAGIC MOTOR Line A

150 - - |MAG MOT B MAGIC MOTOR Line B

151 - - |MAG MOT C MAGIC MOTOR Line C

152 - - |MAG MOT D MAGIC MOTOR Line D

153 - - |[MAG MOT E MAGIC MOTOR Line E

154 - - |CAS HB Credit Counter

155 - - |MOT LIF Balllifter Motor

156 - - |MOTSHU Playfield Motor
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CHAPTER 10 : TEST OF THE INPUTS

These inputs are the switches of the body and the playfield.

The dipswitches of PCB 42 are also inputs, but are not conside-
red in this chapter (see chapter 3)

10.1.

10.2.

GO

10.4.

10.5.

Switch SV5 on the SB1-Box : the outputs-test is entered
into with SV2 and SV3. Bring the rank-number at 155.
(Use the "-1").

Bring SV5 in neutral position and tilt the game. The
playfield will colse.

Switch SV6 : an automatic test-program of the switches of
body and playfield will be activated.

Identical to the outputs, a rank-number will be given to
each switch (from 1 to 62).

The list hereunder will give the exact location of each
switch in the matrix of Rows and Columns.

The rank-number will be displayed and will stay put if
only one switch is closed. If more switches are closed,
all the rank-numbers of the closed switches will appear
for a short while.

- With the balls removed and the game tilted, all the
switches are to be opened and the display is to be
clear.

- For testing, activate the switches one by one : the
display has to show the rank-number of the activated
switch.

By switching SV6 to the normal position, the game goes to
the normal program.

"THROUGH SW." are numbered from THROUGH 1 to THROUGH 7
from the right to the left and THROUGH O is located under
the Balllifter.



10.6. List of the entries

P

DENOMINATION +
NBR. ROW COL. ABBRE- FUNCTION OF
VIATION THE SWITCH

1 1 1 HOLE 1 Hole Nbr 1 on playfield
2 1 2 HOLE 2 Hole Nbr 2 on playfield
3 1 3 HOLE 3 Hole Nbr 3 on playfield
4 1 4 HOLE 4 Hole Nbr 4 on playfield
5 1 5 HOLE 5 Hole Nbr 5 on playfield
6 1 6 HOLE 6 Hole Nbr 6 on playfield
7 1 7 HOLE 7 Hole Nbr 7 on playfield
8 2 1 HOLE 8 Hole Nbr 8 on playfield
9 2 2 HOLE 9 Hole Nbr 9 on playfield
10 2 3 HOLE 10 Hole Nbr 10 on playf.
1" 2 4 HOLE 11 Hole Nbr 11 on playf.
12 2 5 HOLE 12 Hole Nbr 12 on playf.
13 2 6 HOLE 13 Hole Nbr 13 on playf.
14 3 1 HOLE 14 Hole Nbr 14 on playf.
15 3 2 HOLE 15 Hole Nbr 15 on playf.
16 3 3 HOLE 16 Hole Nbr 16 on playf.
17 3 4 HOLE 17 Hole Nbr 17 on playf.
18 3 5 HOLE 18 Hole Nbr 18 on playf.
19 3 6 HOLE 19 Hole Nbr 19 on playf.
20 3 7 HOLE 20 Hole Nbr 20 on playf.
21 3 8 HOLE 21 Hole Nbr 21 on playf.
22 4 1 HOLE 22 Hole Nbr 22 on playf.
23 4 2 HOLE 23 Hole Nbr 2% on playf.
24 4 3 HOLE 24 Hole Nbr 24 on playf.
25 4 4 HOLE 25 Hole Nbr 25 on playf.
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NBR|ROW| COL| ABBREV. NAME + FUNCTION

26| 1 8 SHUTTER Switch open if ball return panel is
closed

27| 2 7 GATESW Switch on top of playfield where ball
enters the playfield

28| 2 8 COSHUT Carry over from the shutter motor

29| 4 5 ROLRSW Red rollover on the playfield

30| 4 6 ROLYSW Yellow rollover on the playfield

31| 4 7 ALLEYSW Switch for ballshooter

32| 4 8 SW 48 Not connected

331 5 1 TRG 1 Through Switch 1

341 5 2 TRG 2 Through Switch 2

351 5 3 TRG 3 Through Switch 3

36| 5 4 TRG 4 Through Switch 4

37 5 5 TRG 7 Through Switch 7

38| 5 6 COLIFT Carry over balllifter

39| 5 7 PULSLI Restcontact balllifter

40| 5 8 MANLIF Manual balllift button

41| 6 1 RBUT R Button

421 6 2 XBUT X Button

43| 6 3 | N/C Not Connected

44| 6 4 DOORSW Doorsw (closed when door is open)

45| 6 5 TRG Balllifter switch of Through Switch O

46| 6 6 N/C Not Connected

47| 6 7 | N/C Not Connected

48| 6 8 | N/C Not connected

49| 7 1 TILT SW Tilt contact

50| 7 2 REDBUT Red doorbutton

511 7 3 YELBUT Yellow doorbutton

52| 7 4 A BUT A Button Magic Lines

531 7 5 B. BUT B Button Magic Lines

54| 7 6 C BUT C Button Magic Lines

551 7 T D BUT D Button Magic Lines

56| 7 8 E BUT E Button Magic Lines

57| 8 1 COIN 1 Coin switch 1 on the door

58| 8 2 COIN 2 Coin switch 2 on the door

59| 8 3 1Al On SB1 : Service Switch

60| 8 4 Sv2 On SB1 : + 1 Button

61| 8 5 Sv3 On SB1 : - 1 Button

62| 8 6 SV4 On SB1 See Button

63| 8 7 | SV5 On SB1

64| 8 8 SV6 On SB1
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Switch-test of Magic Motors

Each magic motor has 2 switches activated through a wheel
with 3 notches. These switches are searched through ROW1
to ROWS5 and read through 2 special columns, called SW
RIGHT and SW LEFT. The corresponding Optocouplers on PCB
28B are Q35 and Q3%4. The switches are opened at the not-
ches; the 3 positions of each strip correspond with the
following siautations of the switches.

Position of the wheel SW L SW R
Neutral Position OFF OFF
Left ON OFF
Right OFF ON
Moving = Intermediate Positions ON ON
= carry over function

For the left side group ACE, the SW A is in the back and
for the right side group BD, the SW A is in the front.

To test these switches, use the SB1 and "SEEINSIDE".

Proceed as follows

1) Switch SV1 to go to "SEEINSIDE"
2) Put the address indicator on <MLAST>

3) Switch SV4 to get a display. The right side of the
display will show

- 00 = Wheel in neutral position (SW L & R OFF)

- 01 = Wheel in left position (SW L ON)

- 02 = Wheel in Right position (SW R ON)

- 03 = wheel moving (SW L & R ON)
4) Set indicator on +1 and go back for strip B

5) Idem for strips C, D, E

If an error is found, verify or replace the following
components : Microswitches H9, H8, J28L, J28R, J9, PCB34,
LK8, J1, LK1, Q34 & Q 95 on PCB28B, Q3 on PCB 28B

Reminder :

H = Harness

LK = Connection
J = Connector
Q = 1IC

PCB = Board
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CHAPTER 11 : TEST OF THE POWER SUPPLY

First study the diagram of PCB 043. Then examine power supply
card PCB 43D

— It contains 3 plugs

- J27 : entries from the transformer
- J26 : exits to matrix driver PCB 32B (J4)
- J42 : filtercapacities.

- It contains also 4 rectifier bridges, rectifying 4 voltages
simultaneously

- Power supply voltage for the VCC
- + 12 V common

- + V Multiplex (+ VM)

floating 12 V

Those 4 voltages have a + and a -. The first three have a com-
mon ground (minus). GND IC = GROUND INTEGRATED CIRCUIT, for-
ming the mass of the electronic card, consisting of computer
PCB 28, matrix PCB 32 and display card PCB 91

Test of those 3 voltages is effected with the negative of the
voltmeter on the common negative wire of the 4 thick filterca-
pacities.

11.1. Test of the power supply voltage for the VCC on PCB 43D :

+ testpoint on fuse F2
This voltage should fluctuate between +9 and +14 Volt DC.
Typical voltage for PCB 43D = 9,5 V.

11.2. Test of the Common 12V :

+ testpoint on fuse F7 on power supply card PCB 43D.
The value read should fluctuate between +12 and +15;
mostly 15,5 V.

11.3. Test of the lamp voltage VM :

+ testpoint : on fuse F3 of power supply card PCB 43D.
The value shown should fluctuate between 20 and 28 Volt
DC, depending from the number of lamps lightning.



11.4.

11.5.

iS558

1.7.

11.8.
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Test of VCC :

The VCC 1 is the power supply voltage of computer card
PCB 28.
This voltage is diverted from the power supply voltage of
the VCC.
Testpoints + on TP1 of matrix driver PCB 32.

— on TP3 of matrix driver PCB 32

The value should be between 4,75 V and 5,25 V. The best
is to obtain exactly 5V.

Test of VCC 2

VCC 2 is the + 5V voltage for the IC on the matrix driver
card PCB 32 and the display card PCB 91.

VCC 2 is diverted via a voltage stabilizer LM 309K, Q12
on the card itself.

Testpoints + on TP2 of matrix driver PCB 32
- on TP3 of matrix driver PCB 32

The value should be 4,75 and 5,25 VDC. The best is 5V.

Test of the floating + 12 V

This floating voltage has a common point with the 50 VAC
1 on the transformer

Testpoints + on Fuse F6 of power supply card PCB 43D
- on Fuse F5 if power supply card PCB 43D

The value should be between 12 and 15 VDC. The best is
15,5 V.

Test of 50 VAC :

Testpoints : on Fuse F5 on power supply card PCB 43D
on J26 pin on power supply card PCB 43D

The value should be between 45 to 55 VAC. The best is
52,5 V.

Note : the 50 VAC for the body of the bingo is tapped
straightly from the transformer.

Test of G1 (6,3 VAC)

Testpoint : J26, pins 10 and 14



11.9.

o

Be careful : the G1 for the playfield is tapped straight-
ly from the transformer.

Test of the battery voltage on computer card PCB 28

Testpoints + on Pin 22 from I.C. Q14
- on TP 6

Value : with voltage + 4,79, normal : 4.60 V
without voltage 3 to 4 V, normal 3,80 V

11.10.Test of the floating 12 V :

Between the floating 12 V and the 50 VAC 1 and 2, no di-
rect connection may exist. In order to check this, one
should disconnect the power supply and discharge the fil-
ter capacities by a short-circuit, straight or via a low
resistor. The current shall have an extremely high va-
lue.

Successively one should measure between
— TFuse F5 (VAC 1) on the power supply card PCB 43D
and

- TFuse F2 (power supply voltage for VCC), also on power
supply card PCB 43

First check if there is OV between both cards

- if not, cause a short-circuit again

- if yes, check whether there is a high resistance be-
tween both points. A value of 1M Ohm is still accep-
table.

Repeat these manipulations between F5 and GND IC J26/1 or
the negative of the filtercapacities.
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CHAPTER 12 : PCB 28

PCB 28B = CPU = Central Processor Unit

2l

2.2

12.5,

12.4.

1 x 8085A = Microprocessor

8 bits

3 x 8155
ICs containing 3 distinctive sections

- 256 RAM bytes
- 3 programmable ports
- 1 programmable timer 14 bits

It is through the 3 x 3 ports of the 3 8155 that PCB 28B

interrogates the switches and activates the motors and
the lamps of the game.

To read the switches, these ports go through the opto-

couplers TIL 111 and to activate the relays of lamps and
motors, they go through the Buffer Collectors open 7406.

16 Optocouplers TIL 111

These are IC's with 6 pins, containing a LED which illu-
minates a PHOTOTRANSISITOR. When the LED ignites the
phototransistor conducts.

2 Memories RAM CMOS, type 5101

These are memories RAM 256 x 4 bits.

They are constantly kept under tension by 3 batteries
1,2V in serie = 3,6V.

When the machine is not connected, a tension of more than

3 up to 4 V DC has to be found on the Pins 22 of these 2
memories.

If this is not the case, verify the batteries, or the
diode AAZ15 in serie with the batteries.
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12.5. 6 Sockets 24 Pins destinated tp contain the programmed
memories

These memories are initially EPROM's type 2716 INTEL =
2516 TEXAS. The PCB 28 B is already provided to receive
EPROM's 2532 TEXAS or ROM's 2316 or 2332.

These memories EPROM 2516 are eraisable by ultra-violet
illumination.

12.6. Important

The program number of MISS AMERICANA TRIPLE BONUS is TBV
05.

There are %3 versions

- TBV 05 : The number of steps required to lite the "BO-
NUS"-boxes is variable

- TBV O5': 16 steps are required to lite the "BONUS"-
boxes

- TBV 05": 32 steps are required to lite the "BONUS"-
boxes
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CHAPTER 13 : TROUBLE SHOOTING

It is just impossible to list all eventual defects in a techni-
cal manual. Anyway, the items mentioned below can be used as a
basis for a fast analysis on defects.

15.1. Tilt lamp

In 'TILT', this lamp flashes, which means that the pro-
gram is running. The microprocessor functions internally
normal.

13.2. Stability of the 'DISPLAY' and the lamps on the frontpa-
nel

The Replay Register should provide stable indications
(should not flash) and the light of the lamps should be
regular.

Every discrepancy (irregularity) means that the signals
SCAN A, SCAN B, SCAN C, SCAN D are incorrect.

15.%. Errors in reading the switches

If the matrix of the switches states an irregular answer,
check SCAN A, SCAN B, SCAN C, SCAN D. In order to locate
the origin of the defect, disconnect successively

J 10 (the display)
J 7 (the dipswitches)
J 5 (the switches from playfield and door)

Try to replace, just in an alternative way, IC 7475 and

the 2 x 74145 and 7486 on Matrix PCB 32 ; finally compu-
terboard PCB 28B.

13.4. Signals SCAN A/B/C/D

They serve at the same time for the interrogation of

- the matrix of the play-contacts

— the matrix of the dipswitches of PCB 42
- lampmatrix of the frontpanel

- display 4 digits PCB 44

A defect in a certain matrix can influence other parts.
Consequently : do not attach too much importance to a de-
fect in reading one part. It occurs that all contacts
are read erroneously by the microprocessor and that the
repair of only one defect solves all problems.
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Best way is to disconnect alternatively the different
parts.

1%.5. Pirst : measure VCC 1 and VCC 2

Should be between 4,75 and 5,25 VDC.

13.6. Temperature of an IC

One can test easily with the back of his hand whether the
temperature of an IC is too high, due to a short circuit.
This applies especially to IC driver 7406 on PCB 28B.

13.7. 1If some lamps do not light up anymore or are too much en-

lightening.

Check whether they are put on same X-row or Y-column and
replace the transistor driver from this X or Y (only when
the replay register lights up in a stable way ; if not
there is a defect in SCAN A/B/C)

13.8. Test and adjustment of PR!1 or computercard PCB 28B

Put an oscilloscope on TP2 of computerboard PCB 28 and
adjust PR1 to obtain a period of 2 to 2,2 milliseconds.
The signal should be fully square waved.

A less accurate method is counting the number of flash-

ings from the tiltlamp during 30 seconds : one should
count approx. 100 flashes. 1In order to obtain them : ad-
just PR 1.

13.9. Test of SCAN A

Put an oscilloscope on pin 15 of IC Q5 (7445) on matrix-
driver PCB 32. A square wave of 4 milliseconds should be
observable.

13.10.Test of SCAN B

Put an oscilloscope on pin 14 OF IC Q5 (7445) on PCB 32.
A square wave of 8 milliseconds should be observable.

13.11.Test of SCAN C

Put an oscilloscope on pin 13 of IC Q5 on matrixdriver
PCB 32. A square wave of 16 milliseconds should be obser-
vable.



15.12.
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Test of the Reset Pulse

An oscilloscope on TP1 from computerboard PCB 28 states
the reset if the level is low. If connecting the power-
line, TP1 should remain low for approx. 0,2 seconds and
then go up to 5 V; when disconnecting the powerline, TP
1 should immediately go down.

Note : in order to obtain a reset from the micropro-

cessor, one can connect TP! without any danger
for a short time to the mass.

Test of SCAN D

An oscilloscope on pin 12 of Q6 on the matrixdriver on
PCB 32 should cause positive pulses during 2 millise-
conds (no square wave)
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CHAPTER 14 : LIST OF (ELECTRONIC) COMPONENTS

Principally, the indications correspond to those from the dra-
wings.

PARTNUMBERS DESCRIPTION

PCB 028 CENTRAL PROCESSOR UNIT

PCB 032 MATRIX DRIVER (MULTIPLEX)
PCB 033 BODY SPLIT

PCB 034 MAGIC MOTOR

PCB 035 INTERNAL TELEPHONEBOARD
PCB 036 TELEPHONEBOARD FOR TELEPHONEBOX
PCB 040 MAGIC LITES

PCB 042 DIPSWITCHES MATRIX

PCB 043 RECTIFIER

PCB 044 4 DIGITS DISPLAY

PCB 045 ELECTRONIC SOUND MODULE
PCB 046/1 THRU 5 BALL HOLE SWITCHES HOLDERS
PCB 067 SCORE LITES

PCB 072 SOUND COIL DRIVER

PCB 074 RANDOM NUMBER GENERATOR

In view of the considerable price of the memories, it is pos-
sible to obtain the computerboard without memories. This
should be mentioned in case you order.

Even one memory only can be ordered, provided the bingomodel
and the program-version are stated.

14.1. Electronical components inherent to the boards

A partnumber is composed with the aid of exploded view

e.g.

099/PCB 28-07 stands for PCB 28
103 /PCB 032-07 stands for PCB 32
138/PCB 044-07 stands for PCB 44

For other ICs : consult notes R1/R2 ....Q1 ....C1 on the
shematics and compose the number : e.g. component A4-PCB
28C-IC 8155



14.2.

14.3.

14.4.

14.5.

=75

Note :

When ordering, one should always mention following de-
tails

1. the name of the game : MISS AMERICANA TRIPLE BONUS
2. version of the program
3. the date

Flat cables

Resume the LINK-number, marked on the cables.
LK xx or xx = the link-number.

Cable-Form (harness of grouped wires)

Idem, the number H xx or xx is the number of the cable
form.

The connectors

It is not recommendable at all to replace them, as they
require special tools. Nevertheless, they are availa-
ble.

Three types of connectors are used in the machines

1st type : the connectors for flatcables of 16 = 34 - 50
wires.

2nd type : rectangular, white or brown nylon connectors
type MAT'N LOCK (male or female pins can be obtained se-
parately. Just quote the number of through connections
and state the type : male or female)

3rd type : striped, red-brown nylon connectors, type MTA.
Only used in a construction of ten contacts, for both ma-
le and female. 1In order to introduce the wires in those
connectors one needs very expensive tools. For a little
repair, one can solder the wire to the relative pin.

The motors

In case of an order, they require clear specification :

BALL LIFTER MOTOR : can be delivered as a separate unit

or completely mounted. Please specify clearly when orde-
ring.
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14.6. The microswitches

Should be indicated by their abbreviation in CHAPTER X
TEST OF THE ENTRIES, e.g. : DOOR SW, THROUGH SW, ......
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CHAPTER 15 : LIST OF ADDRESSES ("SEEINSIDE")

15.1. The listing hereunder gives the most important symbolic
addresses of the game and their value, as well as their
function.

15.2. Steppers Score Red/Yellow/Green/White

<{SCRSTP> = 405C <RPCNTR> = 4060 - 1
{SCYSTP> = 405D {RPCNTY> = 4062 - 3
<SCGSTP> = 405E {RPCNTG> = 4064 - 5
{SCWSTP> = 405F <RPCNTW> = 4066 - 7
15.3. Selection Feature Stepper
<{SFITP> = 405B
15.4. Extra Ball Stepper
<EBSTP> = 405A
15.5. Timer stepper
<TIMSTP> = 4059
15.6. Bonus Stepper
<{BONSTP> = Yellow = 4023
= Green = 4024
= White = 4025
15.7. Trip Relays
<TTILT> = 4048
{TSELB5> = 4050 Select before 5
<TANY 2> = 404B
<TANY 3> = 404C
<T48TAR> = 404D Trip 4 Star as 5 in Line Green
<TOKMAK> = 4068
<TBEF4> = 404A Trip before 4st Ball
<TBEF5> = 404F Trip before 5th Ball
<{TBONUS> = Yellow = 4055
= Green = 4056 Trip Bonus
= White = 4057
{TBMAKE> = Yellow = 402E
= Green = 402F
= White = 4030
<TCORN> = 4052 Trip Corner
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<TEB> = 4049 Trip Extra Ball
<TEXCRD> = 4051 Trip Extra Card
<TOK> = 4069 Trip OK
<TROLOV> = 4053 Trip Rollover

15.8. Mixers Spot

<MIX1CNT> = 4028 Mixer 1 Counter
<{MIX2CNT> = 4029 Mixer 2 Counter
<{MIX3CNT> = 402A Mixer 3 Counter
<{MIX4CNT> = 402B Mixer 4 Counter
<{SPOCNT> = 4027 Spotting Counter
<{M4REL> = 42BD Mixer 4 Relays

15.9. Testgames

<POINT> = 4034-5 Direct Indicator
<POINTX> = 4036-7 Indirect Indicator

15.10.Reflex
<RFX> = 4009

15.11.Hole Switch
<HOLESW1> = 4137 = Sw N° 1
<HOLESW2> = 4138 = Sw N° 2
<HOLESW3> = 4139 = Sw N° 3
<HOLESW4> = 413%3A = Sw N° 4
<HOLESW5> = 413B = Sw N° 5
<HOLESW6> -= 413C = Sw N° 6
<HOLESW7> = 413D = Sw N° 7
<HOLESW8> = 413E = Sw N° 8
<HOLESW9> = 413F = Sw N° 9
<HOLESW10> = 4140 = Sw N° 10
<HOLESW11> = 4141 = Sw N° 11
<HOLESW12> = 4142 = 3w N° 12
<HOLESW13> = 4143 = Sw N° 13
<HOLESW14> = 4144 = Sw N° 14
<HOLESW15> = 4145 = Sw N° 15
<HOLESW16> = 4146 = Sw N° 16
<HOLESW17> = 4147 = Sw N° 17
<HOLESW18> = 4148 = Sw N° 18
<HOLESW19> = 4149 = Sw N° 19
<HOLESW20> = 414A = Sw N° 20
<HOLESW21> = 414B = Sw N° 21
<HOLESW22> = 414C = Sw N° 22
<HOLESW23> = 414D = Sw N° 23
CHOLESW24> = 414E = Sw N° 24
<HOLESW25> = 414F = Sw N° 25
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15.12.Internal Copies of the Totalising Counters

<TOTI>
<TOTO>
<TELI>
<TELO>
<CASH>

For all above-mentioned addresses,

nononoan

400E 400F / 4010
4011 4012 / 4013
4014 / 4015 / 1016
4017 4018 / 4019
401A / 401B / 401C

lower significant byte.

15.13.Remote Control

<TELA>
<TELB>
<TELC>
<TELD>
<TELOUT>
<TELIN>

15.14.8witches

<SHUSW>
<GATESW>
<COSHU>
<ROVRSW>
<ROVYSW>
<ALEY3W>
<TRG1>
<TRG2>
<TRG3>
<TRG4>
<TRGT7>
<COLIFT>
<PULSLI>
<{MANLI>
<RBUT>
<XBUT>
<DOORSW>
{TRGO>
<TRG5>
<TRG6>
{TILTSW>
<REDBUT>
<YELBUT>
<ABUT>
<{BBUT>
<CBUT>
<DBUT>
<EBUT>
<{STCY>
{STLINA>
{STLINB>
{STLINC>

nononnon

LT L || | O 1§ N | | Y L L O L O 1 O 1 I

4177
4178
4179
417A
420F
4210

4150
4151
4152
4153
4154
4155
4157
4158
4159
4154
415B
145C
415D
415E
A15F
4160
4162
416%
4164
4165
4167
4168
4169
416A
416B
416C
416D
416E
4298
4246
4247
4248

Shutter
Gate

1N T I T |

Total IN
Total OUT

TEL IN

TEL OUT
Cashbox Meter

Carry Over Shutter

Rollover Red

Rollower Yellow

Alley

Through 1
Through 2
Through 3
Through 4
Through 5

Carry Over Lifter
Pulse Ball Lifter

Manual Lift

R Button

X Button

Door

Through O
Through 5
Through 6
Tilt

Red Button
Yellow Button
A Button

B Button

C Button

D Button

E Button
Start Contact
Start Contact
Start Contact
Start Contact

Game

Magic Line A
Magic Line B
Magic Line C

the first one is the



<{STLIND>
<{STLINE>
<{MOTLIF>
<{MOTSHU>
<{MOTA>
<{MOTB>
<{MOTC>
<{MOTD>
<MOTE>

15.15.8B1

<BVi>
<8va>
<8V3>
<B8V4>
<8V5H>
<{SV6>

LT T | A { O L B 1

o ononn

4249
424A
4219
4214
42173
4214
4215
4216
4217

4171
4172
4173
4174
4175
4176

15.16.85pecial Locations

<M4REL>
<DIMINT>
<{BCNT>
<DIPSW>

<MLAST>

<GAME>
<COIN1>
<COINZ2>
<LSREL>
<RPREG>
<{RPREGB>
<GT9>

L T | T T | O {1 B

42BD
4319
431 F
4076
4077
4078
4079
407A
407B
407C
407D
424B
424C
424D
424E
424 F
4294
416F
4170
4245
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Start Contact Magic Line D
Start Contact Magic Line E
Ball Lifter Motor
Shutter Motor

Magic
Magic
Magic
Magic
Magic

Motor
Motor
Motor
Motor
Motor

HOaQW»

Bonus Yellow

Bonus
Bonus

Green White
Counter

Dipswitches Group
Dipswitches Group
Dipswitches Group
Dipswitches Group
Dipswitches Group
Dipswitches Group
Dipswitches Group
Dipswitches Group
Sw Magic Motor A Status
Sw Magic Motor B Status
Sw Magic Motor C Status
Sw Magic Motor D Status
Sw Magic Motor E Status
Location on FF if
Coin Switch N° 1

Coin Switch N° 2

Lifter Start Relay

4007-8 Replay Register
4004-5 Replay Register Copy
Testify. If = 4022 : Error

4020

mQEE>OQY

"Game Status"



— 49—

15.17.Hexadecimal Codes

REPRESEN- |HEXADECI—| [ I [DECINAL
TATION - |MAL CODE-| BIT 3 | BIT 3 | BIT 1 | BIT O | CODE

lD(8) C(4) | B(2) | A (1)

[]
o
o
o
o
o
o

i

[

mimy ciju|n | om) g |juy L)W —

o
e}
eS|
eS|
-
—
—
—

15
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15.18.8ervice Box SBi

Switch SV

an address will be displayed (4009 if machine is
switched on). With switches SV2 (+ 1) and SV3 (- 1)
the address can be increased or decreased. The
display represents hexadecimal code (7 segments)./

Switch SV4 (SEEBUT)

The contents of the address that has been selected
will be displayed on the two right figures. The two
left figures flash : they represent the contents of
the following address.

By keeping SV4 switched on, SV2 and SV3 will allow you
to get +1 ot -1 to the contents of the selected
address.

Note that 00 - 1
FF + 1

FF
00

non

Service Box SB!1 will thus allow you to choose a
position on any address whatsoever, to read it and
eventually to change its contents.
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CHAPTER 16 : CONNECTION AND ADJUSTMENT

OF ANTICHEAT (PCB 100)

This board safeguards the bingo against piezo electricity.

Connections :

The bipolar plugs with brown and black wires provide the card
with current and should be enclosed between the matrixdriver
PCB 32 plug J 14 and the computerboard PCB 28 plug J 14.

The white wire must be connected on the computerboard PCB 28
between R9 and R10

LED RA13 RS9 R 10

44 ©

WHITE WIRE

The 6-polar connector must be connected to the anticheat card
PCB 100.

The red wire is the antenna that will capture spikes and will
put the computer out of order.
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Ad justment :

By turning the potentiometer on the anticheatboard, one can
just the sensitivity of the antenna. By turning clockwise
obtains a decrease of the sensitivity. If the sensibility
mains too high, one can shorten the antenna, taking into
count that the antenna should always be longer than 50 cm.

ad-
one
re-
ac-—

It is impossible to adjust the sensitivity at the factory in
such a way that it complies in every location, as the quality
of the electrical installation and the kind of electrical

equipment in the neighbourhood of the bingo are of too much
portance. The last adjustment should be done on the spot.

im-
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CHAPTER 17 : INTEGRATED CIRCUITS

17.1. Location of Pin Nbr. 1 of an I.C.

TOP VIEW OF A COMPONENT

SN 7406 4———————-m—m o ——— Type N°

;) N e Mf%.)Date
*

e NI WA WA/ e

(*) 4th week of the year 1979

17.2. The Power Supply Pins

The power gupply

- in VCC = + 5V goes through Pin 14 (IC 14 Pins) or Pin
16 (IC 16 Pins§

- in GND = GROUND = -5V goes through Pin 7 (IC 14 Pins)
or Pin 8 (IC 16 Pins)

Data Sheet : 8085
8155
5101
2716
8212
7400
7402
T7406-7416
7417
7445 /145
7474
8205(74 LS 138)
7414
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intel

8085A/8085A-2
SINGLE CHIP 8-BIT N-CHANNEL MICROPROCESSORS
B Single +5V Power Supply B Four Vectored Interrupt Inputs (One is
B 100% Software Compatible with 8080A non-Maskabie) Plus an 8080A-
® 1.3 us Instruction Cycle (8085A); compatible intemupt
0.8 us (8085A-2) B Serial In/Serial Out Port

® On-Chip Clock Generator (with External
Crystal, LC or RC Network) 8 Decimal, Binary and Double Precision

Arithmetic
@ On-Chip System Controller; Advanced
Cyclé Status Information Avallable for @ Direct Addressing Capability to 64k
Large System Control Bytes of Memory

The Intel® 8085A is a compiete 8 bit parallel Central Processing Unit (CPU). Its instruction set is 100% software compatible
with the BOB0A microprocessor, and it is designed to improve the present 8080A’s performance by higher system speed.
Its‘high level of system integration allows a minimum system of three IC’s [8085A (CPU), 8156 (RAM/IO) and 8355/8755A
(ROM/PROMY/I0)} while maintaining total system expandability. The 8085A-2 is a faster version of the B085A.

The 8085A incorporates all of the features that the 8224 (clock generator) and 8228 (system controller) provided for the
8080A, thereby offering a high level of system integration.

The BO85A uses a multiplexed data bus. The address is split between the 8 bit address bus and the 8 bit data bus. The
on-chip address latches of 8155/8156/8355/8755A memory products allow a direct interface with the B0B5SA.

YA nsTRS ™
TR I RSTSS l nsT78 I =0 %00
[ TERAUPT CONTROL I SERIAL VO CONTROL
H S81T NTERNAL DATA BUS '
— ——
<> 1) r'e3 >
< >
ACCUMULATOR TEmP REG m
- - J 9
l J - [3 -
REG. neG
INSTRUCTON 5 )
o nea. nta. 4
MACHINE w - S REGISTER
cveLe REG. REG. ARRAY
ENCODING 18
STACK FOWTER
PROGRAM COUNTER
rowen [—= v
° surer ano WCREMENTER/DECREMENTER
v ADORESS LATCH (v
28
TIMG AND CONTROL <
)
n—of ax . meser [ ADORESS SUPPER ] [ OATA/ADORESS -unnj
x; — ocen CoNTROL STATUS Dwa e e I l
cLx odfy l D W ALe 8, 08 l moa ] RESET OUT
READY HOLD AET SR An-4e

ADy-ADy
ADORESS BUS ADOREST/OATA BUS

Figure 1. 8085A CPU Functional Block Disgram




SO8GA/B085A-2
xy O o v
x2 g2 »p woio Symbol Function
RESETOUT 3 330 WoA S1 can be used as an advanced R/W
soD [J4 37 cLk (ouT) status. 10/M.So and S1 become valid
810 s 3 RESETIN at the beginning of a machine cycle
TRA? O 350 READY and remain stable throughout the
RST7S Q7 up lom cycle. The falling edge of ALE may be
m:: g : z g % used to latch the state of these lines.
WTR 10 goeen P T RD READ control: A low level on RD in-
INTA QM 30 ALE (Output, 3-stete) dicates the selected memory or 170
ADg 12 220 so device fs to be read and that the'Data
ADY O3 8P A Bus is available for the data transfer,
AD2 O 270 A 3-stated during Hold and Halt modes
ADy Q18 22D A and during RESET.
g— E :: : g ::: WR WRITE control: A low level on WR in-
ADg ] 18 23P A (Output, S-state) dicates the data on the Data Bus is to
AD7 119 22 Ag be written into the selected memory
vss CJ20 b3 As or 170 location. Data is set up at the
: trailing edge of WR. 3-stated during
Hold and Halt modes and during
Figure 2; 8083SA Pinout Disgram RESET.
READY ItREADY is high during aread or write
8085A FUNCTIONAL PIN DEFINITION (Input) cycle, it indicates that the memory or
ri ral is r t nd Or receiv:
The following doscrfbes the function of each pin: g:t:h: ;El:DoY‘ d.: ‘z:e tg: c:: wil°|
Symbdl Function wait an integral number of clock
As-Ais Address Bus: The most significant 8 cycles for READY to go high before
(Output, 3-state)  bits of the memory address or the 8 completing the read or write cycle.
bits of the 1/0 address, 3-stated dur- HOLD HOLD indicates that another master
ing Hold and Halt modes and during (Input) is requesting the_use of the address
RESET. and data buses. The cpu, upon re-
ADo-7 Multiplexed Address/Data Bus: Low- ceiving the hold requeat, will re-
(Input/Output,  er 8 bits of the memory address (or linquish the use of Ihe bus 3 300N as
3-state) 1/0 address) appear on the bus dur- the completion of the current bus
ing the first clock cycle (T state) of a transfer. Internal processing c.r_l con-
machine cycle. It then becomes the tinue. The processor can regain the
data bus during the second and third &‘: °';:\Y :*"glg‘é H?‘LD Ils 'de’:z"te:-
clock cycles. enthe isacknowledged, the
ALE Address Latch Enable: It occurs dur- :::::s,: f;:'egb" Wit gandiiON
(Output) ing the first clock state of a machine .
cycle and enables the address to get HLDA HOLD ACKNOWLEQGEI Indicates
latched into the on-chip latch of pe- (Output) that the cpu has »recelved‘the ‘HOLD
ripherals. The falling edge of ALE is rengst and that it will relinquish the
set to guarantee setup and hold times bus in the next clock cycle. HLDA
for the address information. The fall- goes low after the Hold request is
ing edge of ALE can also be used to removed. The cpu takes the bus one
strobe the status information. ALE is half clock cycle after HLDA goes low.
neveér 3-stated. INTR INTERRUPT REQUEST: is used as a
80, $1, and 10/ . (Input) general purpose interrupt. It is sam-
(Output) Machine cycle status: pled only during the next to the last
10/M 8, 8o Status clock cycle of an instruction and dur-
T0 O 1 Memory write ing Hold and Halt states. It itis active,
0 1 0 Memory read the Program Counter 'PC) will be in-
1 0 1 VO write hibited from incrementing and an
1 1 0 IO read [NTA will be issued. During this cycle
0 1 1 Opcode fetch a RESTART or CALL instruction can
1 1 1 Interrupt Acknowledge be inserted to jump to the interrupt
* 0 0 Halt service routine. The INTR is enabled
* X X Hold and disabled by software. It is dis-
. X X Reset abled by Reset and immediately after
* = 3-state (high impedance) an interrupt is accepted.
X = unspecified
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8085A/8085A-2

8085A FUNCTIONAL PIN DESCRIPTION (Continued)

Symbol EtueEion} Yymbol EUDCHON
INTA INTERRUPT ACKNOWLEDGE: Is Schmitt-triggered  input,  allowing
(Output) used instead of (and has the same connection to an R-C network for
timing as) RD during the Instruction power-on RESET delay. The cpu is
cycle after an INTR is accepted. It can held in the reset condition as long as
be used to activate the 8259 Interrupt RESET N is applied.
chip or some other interrupt port.
RST 5.5 RESTART INTERRUPTS: These three ?Wuel ;w'r Gl it g 0
RST 6.5 inputs have the same timing as INTR A s : 9
. synchronized to the processor clock
RST 7.5 except they cause an internal RE- and lasts an integral number of clock
(Inputs) START to be automatically inserted. o *9
WD Lt G lh_esa LIE IS I8 X, X2 X1 and X2 are connected to a crystal,
ordered as shown in Table 1. These : ;
. X - (Input) LC, or RC network todrivetheinternal
interrupts have a higher priority than
rhed o clock generator. Xy can also be an
INTR. In addition, they may be indi- 5 :
; : external clock input from a logic gate
vidually masked out using the SIM . o
instruction. The input frequency is divided by 2to
give the processor’s internal oper-
TRAP Trap interrupt is a nonmaskable RE- ating frequency.
(Input) START interrupt. It is recognized at
the same time 83 INTR or RST 5.5-7.5. CLx Clock Output for use as a system
It is unaffected by any mask or Inter- (Output) clock. The period of CLK is twice the
rupt Enable. It has the highest priority X1, X2 input period.
of any interrupt. iSee Table 1.) 8D Serial input data line. The data on this
RESET IN Sets the Program Counter to zero and (Input) line is loaded into accumulator bit 7
(Input) resets the Interrupt Enable and HLDA whenever a8 RIM instruction is exe-
flip-flops. The data and address buses cuted.
_and;‘he cc;ntrollmes are 3-stated dur- 80D Serial output data line. The output
";‘9 ESET and because of the asyn- (Output) SOD is set or reset as specified by the
- ronous' nature of aESET. the pro- SIM instruction.
cessor’'s internal registers and flags
may be altered by RESET with unpre- Vce +5 volt supply.
dictable results. RESET IN is a Vss Ground Reference.
TABLE 1. INTERRUPT PRIORITY, RESTART ADDRESS, AND SENSITIVITY
Address Branched To (1)
Name Priority When Interrupt Occurs Type Trigger
TRAP 1 24H Rising edge AND high level until sampled.
RST 7.5 2 3CH Rising edge (latched).
RST 6.5 3 34H High level until sampled.
RST 5.5 4 2CH High leve! until sampled.
INTR '5 See Note (2). High level until sampled.
NOTES:

(1) The processor pushes the PC on the stack before branching to the indicated address.
(2) The address branched to depends on the instruction provided to the cpu when the interrupt is

acknowledged.
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intal
8155/8156

2048 BIT STATIC MOS RAM WITH I/0 PORTS AND TIMER

8155 — Active Low Chip Enabile (CE)
8156 — Active High Chip Enable (CE)

*Directly Compatible with 8085A CPU

@ 256 Word x 8 Bits ® 1 Programmable 6 Bit 1/0 Port
8 Single +5V Power Supply ® Programmable 14 Bit Binary Counter/
® Completely Static Operation . Timer
® Internal Address Latch ®@ Multiplexed Address and Data Bus
2 Programmable 8 Bit 1/0 Ports ® 40 Pin DIP

The 8155 and 8156 are RAM and I/0 chips to béd used in the MCS-85™ microcomputer system. The RAM portion is designed
with 2K bit static cells organized as 256 x 8. They have a maximum access time of 400ns to permit use with no wait states in
8085A CPU.

The 170 portion consists of three general purpose 1/0 ports One of the three ports can be programmed to be status pins,
thus allowing the other two ports to operate in handshake mode

A 14 bit programmable counter/timer is also included on chip to provide either a square wave or terminal count pulse for
the (1) system depending on timer mode.
PIN CONFIGURATION BLOCK DIAGRAM
rc, O Y e ) Veo
<, d:2 »[)rc,
Timen v [ 3 e, 10k —1 rORTIA
reseT [ o P A @n,_,
~ G E> oo s (N | mexs
TimeR out [ s »[]rs, e o
wom 7 uprs, RAM ]
o np e, e PORT B
L Ys 2P, aLe L <I>'\~r
WA (Jw 8155/ n[]re, |
ALe (Jn 8156 3o [] e, AD ————— ___
AD, E 2 n[]re, — PORT C
apo, [} 13 (] ra, c <I>pc'_.
a0, (e [0 ra, RESET ——— < L-‘
apo, (s 26 [ rag
AD, 1% F-3 PA
AD: E 7 2¢ g n: TIMER cu—j t—va (+8v)
a0, s nlra, TMER OUY Vgg (OV)
ap, (] [ ra,
ve (> 21[] e,

*: 8155 =CE, 8156 = CE

329
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8155/8158

8155/8156 FUNCTIONAL PIN DEFINITION
The following describes the functions of all of the 8155/8158 pins.

Symbol

RESET

ADg-7

CE or CE

ALE

10/M

Function

The Reset signal is a puise provided
by the 8085 10 initialize the system.
Input high on this line resets the chip
and initializes the three 1/0 ports to
input mode. The width of RESET
puise should typically be 600 nsec.
(Two 8085A clock cycle times).
These are 3-state Address/Data lines
that interface with the CPU lower 8-
bit Address/Data Bus. The 8-bit
address is latched into the address
latch on the'falling edge of the ALE.
The address can be either for the
memory section or the’'I/O section
depending on the polarity of the I0O/M
input signal. The 8-bit data is either
written into the chip or Read from the
chip depending on the status of
WRITE or READ input signal.

Chip Enable: On the 8153, this pin is
CE and is ACTIVE LOW. On the 8156,
this pin is CE and is ACTIVE HIGH.

Input low on this line with the Chip
Enable active enables the ADo-7
butfers. It 10/M pin is low, the RAM
content will be read outtothe AD bus.
Otherwise the content of the selected
170 port will be read to the AD bus.

Input low on this line with the Chip
Enable active causes the data on the
AD lines to be written to the RAM or
1/0 ports depending on the polarity of
10/M.

Address Latch Enable: This control
signal latches both the address on the
ADo-7 lines and the state of the Chip
Enable and 10/M into the chip at the
falling edge of ALE.

10/Memory Select: This line selects
the memory if low and selects the IO if
high.

3

Symbol
PAo.7(8)

P8y 7(8)

PCo-5(6)

TIMER IN

TIMER OUT

Vss

Function

These 8 pins are general purpose I/0
pins. The in/out direction is selected
by programming the Command/
Status Register.

These 8 pins are general purpose I/0
pins. The in/out direction is selected
by programming the Command/
Status Register.

These 6 pins can function as either
input port, output port, or as control
signals tor PA and PB. Programming
is done through the C/S Register.
When PCo.s are used as control
signals, they will provide the follow-
ing:

PCO — A INTR (Port A Interrupt)
PC1 — A BF (Port A Butfer full)
PC2 — A STB (Port A Strobe)

PC3 — B INTR (Port B Interrupt)
PC4 — B BF (Port B Butfter Full)
PCs — B STB (Port B Strobe)

This is the input to the counter timer.

This pin is the timer output. This
output can be either a square wave or
a pulse depending on the timer mode.

+5 volt supply.

Ground Reference.
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2716
16K (2Kx8) UV ERASABLE PROM

® Single +5V Power Supply s Pin Compatible To Intel 2316E ROM
= Simple Programming Requirements
Single Location Programming » Fast Access Time: 450ns Max.

Programs With One 50ms Pulse
= Low Power Dissipation ® Inputs and Outputs TTL

525mW Max. Active Power Compatible During Read
132mW Max. Standby Power And Program

The Intel® 2716 is a 16,384-bit ultraviolet erasable and electrically programmable read-only memory (EPROM). The 2716
operates from a single 5-volt power supply, has a static power down mode, and features fast single address location program-
ming. It makes designing with EPROMs faster, easier and more economical. For production quantities, the 2716 user can
convert rapidly to Intel’s new pin-for-pin compatible 16K ROM, the 2316E.

Since the 450-nsec 2716 operates from a single 5-volt supply, it is ideal for use with the newer high performance +5V micro-
processors such as Intel’s 8085 and BO48. The 2716 is also the first EPROM with a static power down mode which reduces
the power dissipation without increasing access time. The maximum active power dissipation is 525 mW while the maximum
standby power dissipation is only 132 mW, a 75% savings.

The 2716 has the simplest and fastest method yet devised for programming EPROMs — single pulse TTL level programming.
No need for high voltage pulsing because all programming controls are handled by TTL signals. Now, it is possible to program
on-board, in the system, in the field. Program any location at any time — either individually, sequentially or at random, with
the 2716’s single address location programming. Total programming time for all 16,384 bits is only 100 seconds.

MODE SELECTION

Lo rorGa a Voo | Ve | OuTRUTS
PIN CONFIGURATION 8 a0 an | aa | e 3m
Resd Vi Va - ) Dour
Owseloct Don't Care Ve - -5 Hon 2
Power Down Ve Don'tCae | +8 - e 2
Program Puised V% Vi Ve .73 - D
Progem Verdy Vi Ve 28 | 8 Oour
| Prow e Inhiet Vi Vit -3 -5 Hegh 2
BLOCK DIAGRAM
DATA OUTPUTS
veg o Oo—07
e ————

a e SELECT
PIN NAMES w:]%m TG F: ouTRUT suFFERS

AQ—-A10 | ADDRESSES YGATNG
| PO/PGM | POWER DOWN/PROGRAM

c3 CHIP SELECT

Og-07 | OuTPUTS ceL MaTRIx
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= Fully Paralle! 8-Bit Data

Register and Butter

s Service Request Flip-Flop
for Interrupt Generation

e Low Input Load Current —

.25 mA Max.
* Three State Outputs
s Outputs Sink 15 mA

8212 = F4s 9172
EIGHT-BIT INPUT/OUTPUT PORT

= 3.65V Output High Voltage

for Direct Interface to 8008, 8080A,

or 8085A CPU

® Asynchronous Register

Clear

» Replaces Buffers, Latches
and Multiplexers in Micro-

computer Systems

* Reduces System Package

Count

The 8212 input/output port consists of an B-bit latch with 3-state output buffers along with control and device selection
logic. Also included is a service request flip-flop for the generation and control of interrupts to the microprocessor.

The jce is multimode in nature. It can be used to implement latches, gated butfers or multiplexers. Thus, all of the princi-

pal heral and input/output functions of a microcomputer system can be implemented with this device.
PIN CONFIGURATION LOGIC DIAGRAM
SERVICE REQUEST FF
os, [ 0y
mol| 2 DEVICE SELECTION L)
oLy 3 e \\ = Cs.
00, « D1 B>
o,[C s > os2 1 I1ACTIVE LOW)
oo, Ol s et
2 ~o
o, L 7 D _4 L1
oo, ¢ > sre f_:— — 1T 1 ourrut
o, [ o | | | Burren
00, ! p— [
sTe >or, 4 o cH4+ %
GND DaTA LATCH | 'kfc_< | |
>o, | foo J B—* o0, (6>
i Hea : |
|
>on -t oD o >
Ca | I
' L‘:«r_‘ i |
o 1 0 cH+ + 004
PIN NAMES : cafltl |
—1!
OHh Oy DATAIN [ ore o o T&f’%@
o000y patacu ] e D P
6% 08, oevicEseLecT | | |
w0 o
e wrmosi ] (DL e oo (D>
—inY INTERAUPT (ACTIVE LOW) | Calll |
T CLEAR (ACTIVE LOW ! | |
& o, +Ho o 1 Taad >
1 Head |
1 | \
>0 —Hp o} 00y >
e
B Lo
(ACTIVE LOW) L——Jd_

491



-61-

SINIWNYLISN]| SVYX3I |

SLNIWNYLSN| SYX3]

(M ‘N T )S0SYUNT/S0SYSINS

e
™ °N PIZ a
. M ‘N ‘TIZOSYLNS/ZOSYENS
(M "N TIS0V(NS/SOVENS 901 0694 sog (M "N 1208 TVLNS/Z0S 17SNS 28 ohet vug
(L4)Z0TPINS/ZOTYSNS (N 'FIZOIPLNS/ZOTYONS
LARS (MIZOYLNS/TOVSNS (N ‘TIZOVINT/ ZOYONS
: 30| sayimod
$4Nd1NO FDVIT0A'HDIN PyeA
WO1331102-N340 HLIM :ofeg capmed
SUIAINO/SYISINE WILHIANI XIN
‘Q $34V0 YON BAILISOS
ANdNt-E 3NUGYND

i~ | = (Wi
10AC00aCHON0Y

(M ‘N ‘11908 19 NT/S03T1YSNS 08 otod oog
(MISOHPINS/SOHTINS (N ‘F)SOMYLNS/SOHYINS
(MISOVLNS/SOVINS N ‘TISOPINS/90VINS mn
oted
e . Veu (N 'F)LOMYLNS/ L OMYINS e
d v . - o Al M W AL m W
T 1980 sapped Aspspspsnensm
" '
4 S1N4ANO WOL1I3110-NIO H1IM @
y z _ 1 _.Ar l SUILWIANI XIH
..--Ijh_..w. ..n-éﬁﬂ.\ ﬁﬂ
- - at ~ L] Al » a8 L) a L)
J ‘4 L) L] arie
3 L3 - ~N L] » "
(M_'N ‘TI¥OSYINS/YOSYINS B
(M ‘N ‘PIPOSTVLNS/ YOS TIVENS ]
» (1)10T9(NS/LOIYONS
11170 TP ENS/¥0TYINS N .“..BJZIQH..“«! O IR o ah R T et Lont
M) POMPL NS/ VOHPINS (N ‘PIYOMYLNS/ YOMYENS (MILOPNS/LOYINS (N ‘T LOVLNS/ LOVENS
N ‘TIYOVLNS/ YOVINS
A3
o o A Al v AV "
QL LR ) WA
Taog] ooy eagmed
g« - CHY_ _:WL
200y sanrend
3 S1N4LNO WOLI3T1ICI-NIO ML
$31VD ONVN-3AILIS04
<A SULLVIANI X3H ] 1naw T Tlanuavno
. 'Q . -
DaDala0ale0al 8
(M 'N TICOSYLNS/COSYSNS (M ‘N ‘PI00SPLNS/00SYSNS
(M 'N TICOSIPINT/COS1VENS 88 obed ooy (L] B.Ruuawnltgdg 98 s0ed oog
N ‘PICOTPINS/TOT1YINS (110077LNS/001¥SNS (N ‘110019 NS/00 199NS
(N ‘TICOPU NS/ COVENS (M)0OHY LNS/00HYSNS (N ‘1)00HY L NS/0OHYINS
(M)00Y {NS/00¥SNS (N 'F)00%LN'S/00VSNS
8v - A - >
12400y sanmwod 8V - A
o1 sapmed
$1N41N0 BO133110INIJO HAIM - .
$31VD ONVN-IAILISOd - e AL
" ol |
1NeNIZ 314NBAVND [ ”«ﬁO_ t.ttﬂ._,n“._al.. 1804

(SM3IA dO1) SINIWNOISSY Nid ANV I1907 " " SILVO ISS (SM31A dO1) SINIWNOISSV Nid NV 31901 " * " S3LVO ISS

e

'$11nJ412 141 3181LVAN0D 40 SININVY YUY S1INJYIJ 111 3181LVdNOD 40 SIITINVI ¥/



-62-

SININNYLSN| SYX3 |

SINIWNULSN| SVXI|

88 o8ed sog
(M N FIPLPINS/ VL VSNS
“ =
L) . - u - v
@ ﬁ_ L ﬂ ut«......:.l
SUILYIANI
3 ﬁ . WIDOIWL LLINNIS X 3IN
10503010303030, "
»> W g 8w
VO IeUU0) UiVl ON DN
86 s8ed oog
(44 N TICLOLNS/CL VENS
Qo8y - A
124804 saqirs0d

SWIDOINL LLINKHOS
ONVN- 3AILISOd
1N4NI'Y TVYNA

£l

(1)0L 1PL{NS/OL IYSNS
(MIOLHYLNS/OLHIYSNS
(M)0L PLNS/OLYSNS

(M 'N ‘TI0L1SYLNS/OLSYSNS
(M ‘N ‘TIOLSTIPZNS/OLS TSNS
(N 'FI0L TDLNS/OL TPSNS

(N ‘F)OL HPINS/OL HYSNS

(N ‘TIOLP(NS/OL YSNS

|
!
G GH: EE

i

ELARRY
26004 eappmod

$31V0 ONVN-3ALLISO4
ANeNI€ 3WOIML

89 ofed sog

28V - A
:afboy eayireod

$1N4LINO0 WOLIITITOINIHO HLIM
$31VD ONVN-3AIL1804
ANGNI-C 37dIYL

(M ‘N ‘11605 19LNS/60S T1VSNS
(M ‘N 'T)607LNS/BO¥SNS

abﬁ&k. Wiin!
__ “_ | Q._ _
_, Q)

96 oot ooy

Gv-A
24804 sapmod

$1N41NO0 ¥OLI3T1V0T NIJO MM
$31vD ONV-3ALLISOd
ANdNIT 374NNAVYNO

1M ‘N T)LLSYINS/L L SYINS e
(M N CPILISTIPENS/LISTVENS 4 -3
()4 L HPLNS/L L HYENS (N F)LLMPINS/LLHYINS
MY - A
:3y80| sapwod

$31V0 ONV-3AILISO4
ANdNI-C 3TdIML

i

fm:.:. ﬂ.:,:_xu 60
8 sbod cog
(M 'N ‘F)80STP{NS/S0STYSNS
(M ‘N ‘T)BOPINS/SOYSNS
ol .mz.w L ov-a
_ Q | O: s
.IOHJ_ _\9 $31V0 ONV 3AILISOd

_H&;f:m}w

M N =

ANGNI-T 316eNNAVNO

(M N T)LOPINS/LOYSNS

hilx VAL
<q < ,A

R
0 .:.: : aHaFx]

901 ebod sog

VeA
g

SAN4LINO IDVLTVOAHOIM

WOLI371700-N340 HA M
SUIAINQ/BYD44NE XN

L

(SM3IA dO1) SLNIWNDISSY Nid ANV 21901 "

' S3LVO ISS

(SM31A dO1) SLNIWNDOISSV Nid GNV 21907

'*S31VO IsS

$1INJ¥1J 111 3181LVAN0J 40 SIITLNYE ¥U/YS

SLINJYIJ 111 3181LV4NO0J 40 SIITINVE PLUYS




-63_

o 052 wy 9uS.
M G OC oL WS,

w st w 5§ 9.
1) ol 9.
NO1LV4IT10 W1 AVI20

¥3MOd V104 NOILVOVIONY BeAL >~
TVOHIAL JOVEIAY TWIHdAL GG - o
10401 MO| .« ) ‘184S WY o M
) H M . WON 11V W2
H T K .- M4
H ™ 1 . WOUN i1 0% .
B A | $1N41N0 1V 1NdNI HOV3
Y s v 40 TVIdAL 40 1N31VAINOI
1n41no | sinew 98s. '
378VL NOILONNS
AY + Y = @ (D V = A 3080y saiiued v
1ne1no
- - LN4NI
2 WON 13Y 6 2L
--||H|.I 294
234
$1N41N0 1TV 40 TVIIdAL 1N4NI HOV3 40 LNITVAINDI
037,
(M3IA ¢01) 3DOVNIVEL _
..
QY + 8Y = 8 () V = A 0y sasymod
LN41NO
o 1NeNI
WONTIY 02
294 nON 13 009 - 294
$1N41N0 1V 1NdNI HOV3
40 TVIIdAL * 40 IN3TVAINO3
[_2H
\ 1] NOVd N NO
",
QY ¢ 8Y = 0 (D) V = A 280y sanimod
a0 A L vt Al - A\
aninin'noinine =
g ‘l% 1n41no
ANdNt
NN oz
ajin v $1N41NO0 NIV LNaN1 MOV
® D 40 1VIIdAL 40 LN3TVAINDS
UA2IA 4OL) BOVIVM MO N T . i

sindino pue sindul JO £I11FWHLOS
|

—

z461 WIOWID3Q ‘SZBILLL $-70 'ON NI13TTINS

$31v9 40-IAISN1IXI LNdNI-Z 31dNYAVND
S8SYLNS ‘98SIVLNS ‘981PLNS '98VLNS
‘98SPSNS ‘98S1¥S NS ‘9819SNS "98¥GNS $3dAL

(T
1Ml

JINIS804 1NCORJ 1518 N1 4ledNs D1 GNY RIISK JAGEIRI 01 1020 Wi
WILANY Y SN XYW O 1N INL SIARIS I SINIWORISNE SYRDL

SINIWNAULSN| SYX3 ]|

1731}
ez
SOMOM 118-7Z OM1 40 NOSIYVWOD
-y o vp—1
- L ol
- o v
[ -
LI J e LR 3
(B} \v
av L (1]
o] [ ]
O Y
cv] v
(L o ]
-t . L.
- LR Rl
- L] ”
w
L) -
g v 1 -~
LI J -
r v
¢ "
[ "~
L
- . vpd - . yp——— v
), -y p— - 0-wp— )
N == | R =t
—i O
b A T s — v
J (IR L] us .
sowno ™~ o i SUEE uOLZ u69 \C8 1M 02| -6
tv tp—— v SUZZ suQBL U9y 9 Y Pz
= o suil 06 SUEZ ' gy
['S ¢ V— v SONd 40  HIONIT
— S8 8. S8,
< St = s ¥IGWNN  QHOM
P pretsn—"
L] “e
=0y i " ‘0 g8, 10 ‘587, 5B, M1 Burn
=
2 nu sYIBus| PIOM SNOIRA JO) AWl LOsSUEdWOD ENdA |
Mul n“ SUQOZL 01 Wbud piom a1 puedxe 01 peleRSMVN
1101e1edWOd 1IGQ-pZ BY1 JO SAY YUM Pesn 8Q uEd
” ..u.”| “v 101e1edWO) aUO ‘3|dWEXJ UL Sy 'S1IG-U O SIQPPuUTdRe
by o —— T AWAYF Byl 'IAMOY SPIOM 1P OMI )8
. o ol 4081/2dWOD BY) SMOYS POIEASN||I BOWEXD By ]| ‘SPIOM
I — u<. Y e ”n 13bu0| 21edwod O} pepexed 3y ued $,010,edWOI
ﬂ‘ll n" apniiubew 259yl MOY $ARNSUOWIP UOHENdDE Sy L
OV v
A SOHOM L18'N OML 40 NOSI¥V4N0D

V1va NOILVYIINddV TVIIdAL

=

SHOLVHVAWO0I JANLINOVW 1L
G8SYLNS 'S81PLNS ‘S8
'58SPGNS - GBIPSNS 'GBPSNS §3



SIN3IWNULISN| SVX3]

,_.,,3 A F wm.w

1N4an 4ndino

SINIWNYLSN| SYX3 ]

‘swasAs [#UISNPUL J 0L 03 0 J0) POZLINY 820 S0P Sy PUR SINL 201105
9,921 ©1 9,99~ J0 sbues surmeseduwe} AW 1INy 0 J8A0 UONERAO JO) PEZUSIEAYD S8 SEND SYS PUR £y, ]
10105 ‘UBisep weisAs Ajydwrs pus Buibuyi-eur) $38:30M O S8POIP AN 85usu10}200-B1Y WIM peduseyd 88 ANc
JY "31M0412 BUIALIP 1} O) (BE1S. ‘BTIS.) PTOL SPL/SYS 391185 PeIeWIOU SUO » (BC1ST, '8L1ST.) PPOY SISV
101505 Pez1jTWIOU SUO AJUO F1US8ICA) LRIYM 1O YO SINdU! PRI8}iNQ AlIn} Ssmee) 110X{AN|NAEP/310P0SP SIBR JO IV

LNéN! -

ANdN!

_bq—

29, o

I8 'NCIL 40
SLN4LNO ¢0 TVIIAL

9,

[ {3 W {1 JAF -}
$4N4LN0 40 TVIH4AL

WON U 082

oCiS ‘STIS. 40 LNdNI
MOV3 40 ANITVAINDD

oCLE, ‘STLIS, 40 LNINI
HIOV3 40 ANBIVAINDS

nndino pue KIndul JO SINBWEYS

01991 UONIUN) ses B0 BA1 mOd

WON UN 0 ned1doe Buixsd! YWEP UI SUI| MIEP § 58 POSN 8Q LK) INduL
29 517U MO|-8A1100 8y “8083DEd {BUIS ¥ U1 $19PODIP BUI|-1N0)-01-BUL|-OM) [ENPIAIPUL oM} #51)0w0d B LS, PUS BCIST, ML
s A L

‘suoneydde Buixeidin|nuwap J0) 3NdU MIEP & 58 PN
2q UES 1NdU) SIGEUS Y "J88ALY BUO AjUO SBINDAI
#posep SUIZE € PUR 10LeA UK 1N
P dun 8q UED 10podep Bul-pZ ¥ Burpuedxe
usym AUl JO s8I0 BWMXe Jo) Pesu By
20NPes SINAUI HQEUS BIL-SAIIE SUC PUR MOL-8ANE
om] TINdUI 0QEUS S My Pue TndLy 1oNeE

" proy
T e v - ‘IQAT_:.: o, nininlo Aruiq seayl g 18 np ®g Lo JUspUSdsp
) N8 ssul 1y0ie-j0-0u0 pOdep BELS, PuUe BEIST. OL

T H MKW K 1 e it T L I F T [
M1 M H|Y N 1 o . _‘: mrmus U Y “oyquByBau 1) 10p028p WesAS pedump-ANIONIS
LI BT L Al e 3 <y 2 e sy AQ PEONpONU| Asjep WelIsAS SANJSH 8 BB INR
W HHIIYO 1 : - sueow Siy] "AOIIW B JO BwWN WI0e ENGA BB
H M W H|X X H s1nasro | usyl 538} Ajjensn am Asowew:-ay jO awil HgEUe 8y
CACALAOA(IVY 8 o vive . vl.Aﬂ._ I ; PUS 120PCOSP MIBYY JO SAWIL ARISD BYY 1IN SIQEUS
wnano |2 ] neve T G [ 00 vHauaHan{«]]» A%} € BUIZIUN SADOWe PRSTL-UBIY WIIM POADKOWS
e b “ Tar tat ol O\ 30 o A Usyum BuIpOdep WAlSAS jO 0138))8 MR 2L
$1neiNO viva FEIAIN gl 01 pesn 8q U TePCOEp ma] awesAs  Asowew
178V1 NOILLONNS ¥ 1o e 05uRw0)s0d-yBiy U) ‘sew) Aspp uonefedoxd Lo
:..:._Q»Hﬂhmh._-mou-o OV (M3IA 4O1) IOVIOVE LY IS M AseA Buinbes suoneoidde Bunnos-aep 0 Bupcoep

MO INITNITVNA N WO £

AJOWSW S9UEWIO}ISC-UBIY Uy PeIN 8q OF PeuBisep

sus s sm wmowy IS 1L PedweisAxows sy
vond) oeep
JUGABISIIN « X 1ASI MO o | 10A8) UBIU - M 81901 uoniuny set :3401 sanred Mw 00C nNeL [ 41 §
920+ veo - Lo, ot wr ecis.
T M M M HHHHN[H W oM H oo = 4 G _— - ”H”nv« “un !l-".
LI R R L L R ! B = =z pands —e 5 e TR AR T I (21001 40 $13AIT ©)
H M YT M M H W HH h ] L] h] L] ' 0 ' c 1y t ; | NROILY $ISS10 ¥ IMOd AV13Q NOLLVOVIOUd AL
H M M T HHHH h] h] L] 3 " ﬁp,e.. === g o [r AVIAL WAL
H M HHIHHHNK[E M Y M H '
H M HHHYITHH]IY v Y :.;.-.qu:.:_ = 0T b v \“
H M HHHNTYH[H T Y M ! b = I : d ouswioped yBi 10} pedwie) AIOPS @
WHHHHHWAI[Y Y TN i xf o ) exsdninweq
MW H HHHMNNRMIX x x x 1 e E - N L ) SA__ A .: CA__\A__OA H
WM M HHHMHHIX x x| H x v A q H Am M [319pQeQ #u1-4-01-Z uspusdepu|
TASASAVACAZAIAGA|Y 8 J[.20 19 QI = mininiRRiNiaic AjIn4 om] winuo) GELST, PUT 6ELS. ©
123133 318VND T o S % @ o i % T uondecey neQ Jo/pue Buipedsed
Sunem snaine vivo Ajidung 0} sinduj ejqeu3 € §18200100U)
o1, BCISY. si0pooeQ SUI]-8-01-E BELST, PUS BELS, ©
-H"“—Vﬂxﬂ-b (M3IIA d01) IDVAIVE LVII M .g;w fga_glhk a.n
. ¥O INIT'NITVNO N 4O F gy "
21801 pue sweibe1p X0|q |euoduUN} fris. :peedg-yBiH 10§ Al|e01)120dS peudissq @
2¢64 ¥ IBWIDIQ P0BLILL S IO ONNIL ERRI)
SHIX31dI11NN30/SH300330 SHIX31d1LINKN30/SH300330
GEISPINS GEISIBINS 'SEISDINS "SEISTBINS BEISPINS ‘BEISPLNS ‘SEISININS ‘EISININS N
GELSYSNS ‘6EISTYSNS ‘BEISYSNS ‘BELSTYSNS SIdAL ‘6CISHSNS ‘851 S ‘GEISIPSNS 'BEISIPSNS SIdAL wu



SINIWNYLSN| SVX3I|

et

‘SUGHIPUO 1NAUI 21821IUAYINE O} $|OQUIAS INDIUN Bse § AU S1UNOY 1NOU! 0D 19} suidlied AejdsiQ

sbrd BuIMOI0] YL UO UMOYS 210 SAe|ASID LUCTINSA) YIIM LUOIPDI LN wauibag 1ndu fu

WO B, Ayl Indu 1331 dwe| e pue $|0)U0d indino/indur buryue|q aiddny WNj Ay 6y,

v4URI 1230 @ $3e10di0nn
1030%a s1IN2ND Yl O ||I¥

MW §9¢ ASS vw ol WA uado ubry vGr
MW G9Z ASS vwe 9 uby vy,
M 091 ASGL v 0L oy 1120
Mw 0Z€ ASGL vu 0 woy vir.
M 091 AOC vw oz o ae,
Mw 00F Aot vw 0w ey o,
NOILVaISSIO [3DVII10A | INTHHA| NOILVENDI INOD -

11A31 3AILOV
o IMOd xvw | wnis 10, 10d1N0 1dAL
TvoIdAL sinainoWInea ]

Uenedissip 19mod [€21dAL ayl SIAIB Pue SINUING JIALIP AYL UL S3DUIAYHIP Y $AZ1ICWWNS Ajqey B6uImo((0) ay] ‘$18pNq

Buinnip 10} SINAINO ybry AANIe WINIed) ‘G, PUE R, ‘OML A0 Ayl pue ‘Apdanp sioienpur Butaup 10) paubisap
SIMINO A AP AINTPe) (B ), Pur WLP. 9P, VAR, A s AP/ IAPKIAP Juduihas ueAs-01 DR Sl 10

uonduasap

4P I YNy A 2180) eANIsOd

=

| o,
T Edéﬁ :L.

]EL LHE% ;
B .fru.hr -

e
(M3IA 4OL) ¢ IM3IA 4O L) (MJIA 4O 1)
3N NOvemT 6y 9 JOVNIVAMHEONTT By IOVXOVANHOM 191 9N
IDVNIV4AMHO N I viy. vIv.
Anpiqede?) uone|npoy Alisuatu| dwe ainjea4 sadAl yndn) ||y e
uoissasddng uoissasddng

0187 Buipiea ) Buiped] e
_uoisinoig 1s9]-dwey o
induj Buquelg  ® 515150y (euleix 10) PORN Al

sindinQ 1013910 uadQ sleuiw3 sdN|Ind |eUIRIU| @

VLI [TYLICT
6v. 8y,

0182 Buipes] Buipee] e
uoIsIAOIg 153 ] -dwe e

1291Q $101821puU| 8ALQ

sindinQ 10129110 uedQ o

9inies)
(v, 99, VLY. 'YIY,

SOAU M ARN VIO GRS S N ON N o

SH3AIHO/SYI00J30 INIW93IS-NIAIS-01-028

LYIPINS ‘OPIVINS ‘6YVINS ‘8PVLINS ‘VLVVINS 'VIPPLINS
‘LYIPSNS ‘9V1VSNS '6¥HSNS '8YPSNS ‘VLVPSNS 'VIVPSN'  3dAL

1108804 1)NQ084 13387 )a1 LAaefis G CNY W3I80G 1A08m: OI CaC W
LMY LT SIINTR) JXTR 01 N Ink SIARISIE SikdWAihe STl

1131}

SINIWNYLSN| SvX3]|

1N41N0O

'§1NdLN0 1TV 40 TVIIdAL

A 0aNt

13ar
-- =N

SLNdN! 11V 0 ANITVAINDI

———

wo|og

B
LINN| XV  dAL NIW

feoN e, 1001 Ty

"$NOILIONOD 1531

51ndino pue syndul 40 84

WYL A W0 UMOUS = S injecem pos

i =it o 2ol

1AL poha| AMI)-0F-YDIY "MLt AR B L
RLEATRE R ]

1IN jeAer .s:: 3. ey !:.. »v 5, U]

SUAL 81110 1 IID BUL 10) SR s Rt E (B

; 2 7 = X
ww (V3 Ly eI NG LOON 95 KV JJ>.
I SYVGNS

YR ET Y

v I0A

v" | 0v AV

it i et i

—t e o

LINN| XYW dAL NIW

JSNOILIONOD 1531 -

"R At ks.:.; .!.:. r.;E. APy Bl ) o
e ;
A oL L AL HiA
0 v 0 InW
M 0 50 v 08 AL
W LU0 : . Y U
N I ] b o
A 4

Y31INVHV

Q) or ° 0 G0 4
Ao nt

(Paiou asimiayio ssajun) abues o.a!uaES :- -331) Buneiado vovcoEEouc. 10 -u.::o.u-

V| eitPanhiiei nE e

A 8Ch S Qv oYY 5 by

g |||x
XYW WON NIW | XVYiN WON NIW

1INN

SYY(NS SYVGNS
2061 9D 69
20/™m20 NG ﬂ_ng.s.
J 621 ™MD 6% SN GEEGNG s .::.. S}
vw| ......: :S _._.::e Aue S:. .:.:3
AGS &w Ay
Al




-66-

SINIWNUYLISN| SVYX3 ]|

CIndut w10
Aue )0 10401 Oul 1O 01PEENs MOy 820 UINAANG Lueudes (10 (18) INOU| BuInue|q oyl 01 ARJeAP PeIdde 8 19A8| HBO| MO| ¢ LOUM T
‘POINeP 828 §| WBNOAR O SWOIIIUN) INAINO LOUM |848| 3180) Uiy € 10 Pioy 10 wedo 0qQ 1nW (18) INdul BuiyveIq eyl |

‘$3LON

1UGASI0LI! « X '19AB) MO| = T\ 1840 B o W

z T 1 v v 1 [ afx x x x 18
T 7 1 7 1 1 N[ M[H H M OH St
ST R T T T B BN B O I I "
H H 7T H YT 1 MWW T n N €
H W 3.7 1 H K] 1 H H z1
H h ] h] H H h h] H H H hl H i
M 7 K H Y Y VWY HOY K oL
H H 1 17 M W H|lH|H Y 1 N ]
H H ) H H H M H 3 hl 3 H 8
&) h] h] h] H H H H H H H h] I
MW W H H H Y (WY H oKW 9
H L] a3 H H hl H H H | H hl S
H H Al h) H M hl H hl Al H hl 14
H 1 1 H H H H|H|H W 1 1 €
H 1T H M 1 H H|lH[Y ®w 1 z
T Y Y M M MK Y '
' T M KM H K H H]|lHIYT Y 1 N 0
T4 o p » a e¢[w@[v & O a]nOidNNS
110N ¥o
$1N41N0 S1NN! AYwID30

319V L NOILLONNS
o,

(O8M) INANO BUI L) 83014 »0/PUe (1@) 1NOU! BuiyueIQ s Buirses 280 ONVY 1™ 8 OQM/IB I

MBIy 018 11NAINO Juewdes

119 "1AGu1 1881 O Sl O) POIIOTN & MO| § Pue By POy 10 UEAO 81 (OB M. 18) 1NAINO BuINue|Q 81001,/ANAUL -(._.120 Ul UeUM ¥
“(UOIIIPUOD S8UOTRS ) |8AS) MO| 8 O1 3808 (OB ) 1NAINO Bui YU |Q 8|3d1) BUl PUR MO| ob

A N0 1uewBes |10 "y 1NOUL 1001 Oum| B\l Wi1M (8AS) MO ® 10 040 Q DUe ') '@ 'V VINGUI Pue (18W) }

©1nOU W10

AUS 10 19401 Sl 10 WEPLEB8. MO) 858 INCINC LuswBes (¥ ‘(18] 1NGUI BUIRUSIA Bl 01 AlL>eND PeIGCe 81 eas) 3180| MOl ® LsUM
; ‘PRI 10U §1 0508 EWidep ¢ jO BUIYLeIY |1 ‘WBIY 20 VedO 6Q 1INW (@) 1ndur Buiyueiq 8180,
Syl ‘PP 08 G| WNOIA O WOUIUA| INAAND LEYM (848 2100) Wiy 010 Ploy 10 LEOO 8q 18nW (1@) INdu Buiguely eyy |

S3IAON

IUSASI8.11 « X '|8A8| MO| = | 10A0| UBIY & W

v M H H H H H N [l X X X X]| x| I§)
3 LI T T R B B | bl S TR TG TG N I T I 19y
4 L T T T T O | Al x x x x| x|x 19

T 3 1 1 1 1 W W N H H| X [|H Si
H M H W Y 1N W T M K M| X |H "
L} M h ] L] h ] h] H H H hl L] H X H cL
M L) Al Al 3 H Al M 3 Al M H X H 143
H 1 1 W H 1 1 [l W H 1 H| X |H T
VR T VR T S R | H T M Y W x|K ot
M H Y 17 W H M " H 1 1 M| x|H 6
H M M M _H _H H H 11 1 HlxiwM 8
T 1 1 1 H W H C] H W W | X [H L
H H W W W 1 H TN K A x|H 9
H W 1 M W 1 N H MW 1Y W | x|H 1
M M 1 .1 H H D H 11 W 1 x|w v
M 1 1 H H H H W W H 1 1| X [|H 3
M 1 W H Y W N H T MY | x|k z
\ LG T T BT I B H H o1 1 | x| w '
1 Al M L) L] H M H H Al Al Al pl H H 0
L ) . [] ? L] . v ] k] Q 194 | 17 | NOLLONNS

2108 ,08u/\e ¥o

$1n4N0 SLNNI Ivwid3a

378V4 NOILONNS
o,

SINIWNYLSN| SVYX3 |

‘4IAINA/SHIA0I30 INIWIIS-NIAIS-01-0I8
YIVINS "9VIVINS ‘6YVLNS 'BYPINS 'VLYVINS 'VIVVLINS
(P1PSNS "9919SNS ‘G¥YSNS "SHPYSNS 'VIYPSNS 'VIVYGNS S3dAl

‘(OU W) 1nGING Bt Wwe|Q 93T 20/PUe (1§) INGUY Bur vuerg 90 Buiases 280) ONY B & O
. "uo 88 UNAING 1ueudes
119 “1N0U| 1581-dwe| Sy) O) PENCTE & MO| § PUS YOIy PIey o uedo W (OB W/IS) INGINO Buinueq 810d I INdu| Buiuaq Bl veum P
(VOIIPUOI BIUOTEES) [8as| MOy ¢ O} 1008 (OB M) IndinO Suynumiq- 910, eyl pue o of
QIR0 1USUBES (10 *YBy INGU| 1681 GUEB| Byl Y1IM [8AS) MO ¢ 18 848 g PuUe ‘D ‘9 ‘v WNdu| Pue (1§Y) OV Buryueiq Bty veym €
. “Inw o0
AUs 0 1040| Byl O SeeipselBes )0 000 INdING Juewles 1@ ‘(18) INGU BuUINUEIQ BUL 01 AJI2eND DONGOR & 194 !oo.. “oy ¢ voum ¢
‘PaIrep 10U §1 0182 [BW12ep § O BU)NUIQ |} YOI 40 LEdO 8q 1AW (IBY) INdUr Suipueq Hody
oyl ‘PIISeR S Gi UBNOI O SUOHIUNG INGING LeyM |sasi 80| UBIY ¥ 18 POy 10 U oq lnw (18) NG buigue oy ‘)
IVEARI0I = X 19401 0| « ] 1940

v |[NOJNO] NO| NO| NO| NO | NO ] X X X x|[x] IS}
¢ |440| 40| 410 | 340 | s40| 40| 340 1 T v 1 v w 199
t |440| 440] 440 440| 440 330| 440 1 x x x x|x|x "

440 | 440 440 | 440 440]| 340]| 140 M H H L] L] X L] St

NO NO NO NO |3440| 340 | 440 L] hl H H L] X L] 14}

no | No | 40| NO | 440] 340 NO H W o1 M oM ]lx|mw €

no | No | 440 130| 430[ ~O | 440 H 1017 o w m x| ow o

NO | 430 | 440 | NO NO | 440 | 440 L] H H Al L] 4 H "

no | 490| no | no | 430 430 440 " T MY M x| ow o1

no | No | 440 | 40| NnO | NO | NO W W o1 1 m]lx|w 3

no | Nno | no | no | no | nO | NO W T 1 1wl x ] w [

440 | 430 | 430 | 340 | NO NO NO L] H H H ]  § H [}

no | no | NOo | nO | NO | 440 440 W 1T M M 1 x|ow 9

no | no | 440 | no | NO | 490| NO W W o1 W Y| x| w s

no | No | 440 | 440| no | NO | 440 H T 7w v x| w »

NO | 440 | 440 | NO | NO | NO | NO " WH 1 x| w t

NO | 490| NO | NO | 440| NO | NO W 1M 1 L I3

\ |440]440| 440|440 | NO | NO | 440 W W1 1 a1 x|m '

i |430| no | no | nO | NnO| NO | NO W T v v v w ] 0
s | s | o [o [ o] «f ¢ v 8 23 a |ww| 11 | woromnd

2108 SiruinS Louu/I8 v vo
wmo3a

~  378V1 NOILONNS
. WY, VLY. Ve,

NOILVDIS1LN3C)

) AINIWO3S

SAVI4SIO LNVLINSIY NV SNOILVNOISIG TVIININNN p

St e CL 2L [1} L) L u_

(PR EERERL &)

"2,0L 01 9,0 WO UOHIEICO 10} POZ1BIINIBYD 818 SENADP Ty L $H10S Pue p/ 330105 1) SZ|
01 D,G5- §0 a6ues 2IN1EICWa AW |IN) B} J8A0 UO(10200D JO) POZIIBIIIND 318 SIOIASP VPG 391105 PUB PG 391208

SINAINO-X00| 11 10 111 Wim 88N JO) Q! Ajeus 8 ININO pus NNCU| TINAINO Sy NGIYY
01 0 Buisind AQ Alsusiun dusey Syl [0UCO O} PASN 8Q UED YIIYM (18) Indu BuINURIQ BUIPIIBAD LS LIIUOD S80AS |1y
‘JoAsy YOIy ® 18 31 POV OB Y/IS O USUM Wil AUR 18 Peusyed 8q Asw 3adA sia 40 {17) 15 due) (0BY Pue 1BY
1013u0 BuIYUE|Q-0s92 30pe-Buijien J0/pue Buipes; JMiewWOINE 812,0d200U) SHNAD LY, PUS ‘DN, ‘BY. VLY. "VOY, .

(Ponunuos) uoad

s

'SHIAING/SHI00230 INIWIIS-NIAIS-0L
LYIVLNS ‘9VIPINS ‘6YVINS 'SYULNS 'VLVVLNS 'VIV!
"LYIVSNS ‘9VIPSNS.'6YPSNS ‘BYPSNS ‘VLYPSNS ‘'VIFYSNS S



-67-

SINIWNYLISN]| SYX3]

6 1Ne1NO ‘J.O“T
T

8 1Ne1NO

¢ 1nainn

9 1NaiNO

S iNeaino

LEUPTHIY —t | ¥

Ali 3 inun
i

€ 1naino

4
L ANaiNO ==

[ |

Linaino

¢ 3:3%

weibeip %20|q jruondUN}

i)
é

Allfq 1NaN
T

#1Q=) VOLIUN| Aat 2180 8A1} IS0

S1Nd1NO
P

OND

9 S v C <

\ 0

AYwiId1IQ 01008

i

Lt
0

ot

N PN

S[Joufjufjefjefin

H 6 4] 2 il

SL{] 9

oG
SiNdLNO SL

(MTIA JOL) IDVRIVA LYII M

¥O INIT NI IVNO N HO T

SHPAV W G2 AjleddA;
SOW 150w

sindino oyl pue

S1UONPAISSIP MOy SHNINY pareal
yim buesaiu sop dgruedwod 3
‘SN nbep 14Q 0 VL) U

asn 10) A

08 M dn y A (oA ogi
umopyrag yf AL 0 Yory suaa
101001100 UAdO P10 S1aALP AP I0L

i YT NI
pue sy

indur Age

sogeh

"l
a )0 1s15u00

QNVN 1INAUTLINOE U3L PUP SINLIIALL |

SIALIPSIAPOMIPD [rundap ol GO g Houaur ety
uondiasap
(V10) (8Al) MOy AT LRI 12
—
H HHMHHHHHEHHHHHH
H HHHHHHHHH HHH|
MW H H M HHHHHHHI KWW
H H HHHHHHEHKHITI I HH ..w
H M HHHMHHHHHINHHIHIC
H H HHHHHHKHHIYT K H r
T H HHHHHHEHHEHKMHAIITNTHIG
H 1T HHHHHMHHHMMNTITIT H|SB
H H T HHHKHHHHKHKKWI|L
HHHITHHHHHHTITHHII
H HHHIHHHHIHHIHI|S
H HHHHIHHHMHNTHII[Y
H HHHHHIHHIHHKMHAII|C
H HHHHHHEIHHMNHAI|Z
H HHHHHHAHHIIHNHIY|L
H HHHHHHHHAINIII|O
6 8 ¢ 9 6 » € Z \ OV 8 2 O]
S1Nd41N0 S1NdNI o8
318V NOILONNS
21604

suonipuo) 1nduy QI8
preauj 104 O asy windin iy e

Alpiqeded 1UaN) UG YUl-0g e

21807 1nduy 46 Binpoasq yr4 e

Suitnyea)

SY3IAIYA SOW HO 'AV13YH 'dWV1 SV 3SN YOS

[ BT N N e ]

SP¥INS 'SPPSNS S3dAL

S0 ONNILDD

SH3IAIYOG/SHIA0330 TVWIJ30-01-028

e v rav

SINIWNYLSN| SYX3]

8P 1 9680 U0 UMOUS 8IF SWII0)SAEM 809110A PUR 311323 POO")

60| jO 318431 € WBNOIYL Q PUe ') ‘P 'V WO4) Indh

su oL (4 10A01-UBI Y01 MO} ‘Sunl ASYEp Lo IEBECK
2160) )0 $13A3) Z WBNOIYL Q PVE D ‘g ‘v Wl INCK
- 05 ve oL € aieN 0S .
siooa. ) 19481 UD1Y-01 MO| ‘Sun) Ag|ap VOII9BeO
—— 1 -1y
a5 3180 JO 319A8 T WBNOI Q 20 °D ‘@ v WO INAY
’ ¢
* UL Y ! 18A8)-M0) 01 -yBiy S} AR18p UOUEBeCK
3180] )0 $10A8) Z WBNOIR Q 10 °D ‘8 ¥ WO INCh
" 09 Y &0 10AD)-M0) 01 - DIy “Bun) ARiap UOIISBeOK
LIND | XvWw  dAl NIW SNOILIONOD 1531 V3I1INVYVE
9,62 = V1 'AG = I ‘sonsusmdesey
L0 KINAIAG PUS NEDUND I SINAU! |18 it M POINSEBM 1 I
2Ui') 10 DEIIOUS 8G DINOW INAING BUD VUL
262+ Y1 'AG I 10 0.0 s0nEa
€M 16 Y BUIIY W U0 DAL IWOI8S BDUN PE: |1 80N 18N1EA 8101200,GT8 SU) BN "X V1Y SO NI 98 UMOUS IO
= TN 905
- 24 vl IPING | L wION %65 sy
173 vl 1PSNG ‘xvw - A
vu | 2 [d xvw - A §1U81IN3 INAING 11NIND-1I0N
vw |80 AvO-'A “xww - I0A JUBIIND INDUI |9AS-MO
v | oz Ave-IA ‘xviy - A 1UBIING LACUI |8ADE DY
v |y AGGS A ‘XYW » 2O 301 |0A 1NGU WNWNXEW 1@ 1USIIND JNdV
- 10 6 BRI i
A vo L0 viH ' LI 5 3001104 INANO |9AS}-M0°
‘AL HIA NIW » I
vrooy - MOy ‘AB0- A
8091104 1ncti N0 19ABY- YD)
A ve v
) ¢ ‘AL_Mia ‘Niw - 204
A ]St vz W ‘NI - 90A 001 10A W3 10U
A RO 2001104 INCU! [SAB-MO"
A z 30€110A INdUt 9AN)-yB1)
LINN| XVW 1dAL NIN ISNOILIONOD 1531 Y313INVuvd

(pa10u astmuaylo ssajun) abues aamesadwal 11e-091) 6uilesado PePUSILINIA JGAO $I1151103D0IRYD |

2 ot 0 szl S5 V1 ‘simiesachues e -2es)
wvw | 8 8 0 “1s1nI INAANO
v | ooy 00P HO| "wasina indano
A Jsts & swv|[ss & Svw 04 ‘som
XYW WON NIW | XYW WON NIW
YPIVINS P¥IVSNS
1INN
CPININS CYIVSNS
ZYIVINS ZYIVSNS
suon1puod Bunesedo pepu
n 1o 1HUN0IB YIOMIB O) 1380081 Yiian 020 20N 194 689110/
2,061 012 69 - | ot gbues aamesedw)) abe.
2000 ‘ SHNONY IPLNS
9.5¢1 IR TPGNG  ebues winiesadusial ne eus) Bunes
AGS T #021|0A 1
AL (1 910N 203) DO ‘sbe1j0A Ad

(Pa10u as1mIay10 ssajun) eBues ainiesadwe Jie-9a.) Buniesado Jeao sBunes wnwixew
i

(01-0-1) SY30033@ INIT-01-01-:

YUIDINS ‘EVIVINS ‘THIVINS ‘vY1PSNS ‘EVIPSNS ‘THIPSNS |



-68-

PNIS04 1DIGDN4 1519 INL 114dM 01 ONY WISI0 1ADRZWE O) 11020 M1
IRTEANT LY SIIRTND AT OL DG I i

SINIWNUISN| SVX3 | SINIWNYLISN] SVX3]
- i
;1\
suemiiw G Z AjendAy
$1 LONIEdITIID J8MOg S1INJND peredelu) SO oW
- Yim Buidejieiug 105 #iqnedwod e INAINO o pus
Lhant ‘SUNo0 3180} 110 0 TLL WIM 8N 10} HGIITWOD
- Ajau1iue 858 INAINO pus KANCU| ‘PEO) PL/YG 391105
1n41no L0400 ﬂAmw!” POZ1|#LWI0U BUO $) INCUI YOI “TUBLIND JO 3800We1 ||\
294 = ﬁ 08 O1 dn uis |pm (51104 G1) suoisBURR INAINO
ANeLNO
T E uMOpYRIQ-UBIY B jO uEI B Y NNAND-BOY
$1N41N0 11V 40 VI .a]amr
<AL DldAL 310Ny m%;u._;_:ou 10Ad|<o::x. 10101|02-UsdO $8 JO SIOAIP ARI3./I0N .. 4 S8 88N JO)
' .
. sindino pue sindut Jo dneweyds 1naino B paubisep L0IISULI INAINO U-d-u ‘sousULOLIND-yBy
NYL SHUA L0 UMOUS 018 LU0 BARM DU 11NDJ1D PEOY T JLON pue -—anl. 11 mee; siep P ey} P
wo|os ) s 1IN0 (8A3)-MO0|-01 -4y ‘W) Aejep uoneBedorg  THd) .-:taodﬂm.h IN0U) Assuiq PIIEAUL |18 10} 40 UISWAS SINAING 1€ 1N
= CoON®S ‘17001~ Ty ‘496110 5 S Buy
0 4 INAIN0 [0Au-yBIY-01-M0) ‘Murt Aujop uoimivdosg  H1d) A._._J.u::x. $2:us %60| Indul QD8 PiIeA O Buipodep |in4 “seed
- }
LINO| XYW dAL  NIW SNOILIONOD 1831 ¥31lInvavd LLoeLn0 | ONVN 841 Aq Bu)podep 1o} siqeens migp Induy 008
V1 29 o b 1] PW 0) $218d U1 POIIUUOI 818 $,0010AU1 By) ‘3888
‘$3115149)90104d Buiyorims a8
0.6Z = V1 A G = JIA "sansuaionieyd Buyon .5:3.5&@ AT _ QNVN 1ndUI-IN0) USY PUE LIBLIBAUL IUBID JO 1SIBUCD
$J0A1) P (®Widep-0} "l
‘UedO §INAING Pue PEPUNOB 1iNdUY |10 Yitm pesnsesw 11 DD (2 J1ON € 1aLno - .A.ﬂcl.ﬂ..)nl. 1P/ 0P Qo8 sayy
9,62 = Y1 A G «IIA 10 0i0 seni0n (831041 11V} 6 ¥ uondi s
#dA) #1Qe1|3de 0 40) ] 10DUN PO1}130ds 8N |9A 8121,00,00% 0yl MIN ‘XYY 10 NI 30 UMOYS SUONIPUOD 04, > o
::.30:3.@1
I
[ €y SYINVINS | < J (UO) 18AR MOY « ) ‘(1O) 1040t WY «
. .99
yw 7 oy nv.-ﬁZm— L 0ION 805 ‘X Wi A 181D Ajadng o]} :Dtuaoél
vw | 91— AVO-TA ‘XviveIOn T ) I, .A.ﬂ«:?... HHHHHHHEHHHGEHNHEAHERN
v oy AYZ=IA ‘X¥n - IA 1U213N2 1NAUI |3A8)-ybIH HYy o»)n—:od@ H HHHHHHHHHNAIHNN -3
bl U AGS-IA ‘Xxvyw - IIA A1 OA IO UMW W 1E 1ue 0D indu) Iy H HHHHHHHHHHIYT HHN M
v oSz - (1900 ‘A g0 - i T wesbeip ¥20|q [eUONOUN, H HHHHHHHHKHKITIIHNHIE
A L ‘AT HIA N - 297 S iSaliadiocluis i IORUISION HHHHHHHHHHINWT N[O
yo vw oZ » (9910 AgO0- VA - HHHHHHHHHHIHIHN
A Ts0  so v 08 - (010, ‘AZ-HIA NI - DIA iesiamos s SoRLSION T HHHNHNHHHRHHI I WG
A e vwzi- =l ‘Niw - 99A 20%110A duie)) 1ndu] A | #1Qe1 UOIIDUN} 888 60| sanisOd H 7T HHHHHHKHKHHKTI I NS
A |80 e in ] H H YT HHHHHHHEHKHNWI|L
A z P Hip $1N41N0 H HHIHHHHHKHIITHHIDS
LINO[ XYW [dAL NI 4SNOILIONOD 1531 H3I1INVHYd QN9 9 s v €z 10 HHHHIHHHHHIHNIHIIS
-Nmmvﬂn— H HHHHITHHHEHKETYYH Y
(Pa10u 51mM13Y30 $33jun) 8Bues 81nIRI3dWe} 11e-891) Buneiado PapuUBLWILIODEL JBAD $I1ISIIBIORIBYD |€D11303]d H HHHHHIHHHIHHIIIE
) H HHHHHHIHHTHIL
2. | o 0 SZi 95 - J H HHHHHHHIHIHIYY
Als
L St . ' 10 | 68 L9SrEL L0 H HHHHHHHHAINTTIIY O
A |59 8§ SLY|SS S Sv DDA “sbuijon Audng 6 8 (9 s v C2Z LW olveDdal
LN | XYW _WON NIN| XYW WON NIW . 1vw1d30'01-058 $1M.d1N0 snen |V
PIPINS SYLYSNS o 5 o < 318V1 NOILONNA
suonIpuod bunesado papuguiwosa j J J ot
I19UIW 01 PUNODLE W/OMIBU D1 130185 UIim 8.8 38N 94 8001104 990Ul | ILON (1 [} =. 4 tfin 9 suonipuos 1ndu) 098
0,061 00D,69— Tt ottt T e afue) aimpesedwal aBRIOIS <IN NN G 1 Y OB O U & LYy O PlieAU| 10} §}O 8 SININO ||V ©
2,0£013,0 © ° ° "ottt e e SUNIND G LB INS S1NdL1NO S1NdN!I A
' 11qede) Jusuin g
DSZLOID 66— Tttt qunon) Gp|pGNS [9Bues einjesadway sie-e9s) bunewdo . 31qede] 3 IRUIS Vw08 o
VWL Tttt e (a1p1540) INGINO AUR OJUI 1UAIIND WINWIXeYy (M31A dO1) IDVIOVE LVII M 91801 3nduj jo Butpodeg (N4 o
ASIG Sl e GG HO INITNIIVNA N HO P
AL (1 210N 33s) DDA ‘abeyoa Ajddng
: - 4O ‘AV13Y ‘dWv1 SV 3SN HO4
(pel0u 95110 $39{UN) BBue) BuMIRIGdWE) J1e-801) Bune1ado 1840 sBulles uinw) XoW 8YNjosqe SY3IAILQ SON

2(6L ¥ 31AWIDIA0 SHHIIZE S YO ONNILITINE

SH3IAIHA/4300230 ._<_z_umn..cp.nun SH3AIHG/4300230 1YWIJ3Q-01-028 ISN
SPIYINS ‘SPIPSNS SIdAL SPLYVINS ‘GYIPGNS SIdAL u



CHAPTER 18 : SCHEMATICS OF THE ELECTRONIC PART




-69-

1 | v S | 9 1 | L
00-200 HJS 7071 | ON3 | EV | 1 340 1 133nS
A3d oN ONIMVHA | 1430 | 321 :37v0S |/0-vw #p0d
; o Aq HLINY  HSINIS
¥3019 ewpyrs
o o4 5-C
VNVIUINY  SSIW K2/5/ 74 pdde HON3
SIVIBILYW \
S3741L T
 owm 95zzy Yem: 297 |5 ~*<= Ky : TI.OL
‘90" " w esolouyy K
6¢°90°97 ouy AQ NHQ 101
LSRN ajep ? d ainjeubrs “
NOILJINDS3a HIBWNN  LHVd & W3l WNI9138 NI 3aVW /
~— ﬁ\
\l.// X08 HSV2
No/NI 471 =
(10-£60 @d4/6109Y ONG) | 10O/NI V101 - SYFINNOD wnm:?ug CERADL BT
% (10-92083d / €11 Qv 9NQ)
I (10-S€0 82d /€209 9NG) | T0MINOID 1O3¥I /FIOW3Y S ol
=, S¥IWIN0I-01d0
/L \ (10-2€082d /101 v ONQG) (10- 760 824/ 810 v ONG ) 3 01 v YOI0W IOV s V_J wurxy
8x ix
oA 140 014 Azie
s (10-82089d /211 v 9NG)
o T
AN \ w_-t
T
ﬁ/ \y {10-820 83d 7 21 v ona)
= a 20 _
290 =
8 910 w xy
3 v oa
*x
) SIOVINOI XI¥IVW 01 X §
m P— IHOY MS
s TR (10-2€0 8247004 U ONG) (01702)
s SIDVINOD XIYIYW 8 X8 1431 MS
XISIVW S3UT § %8 ~ SINIOIS ¢ (eRN2/
3 7710 -9 430030 | 8 109
N >
R ¢ 102
* (10770 824 /€€1 v ONQ) I
9 109
»| 88280d -ndd
\)/w N\)/ S BQV
( ) \ ) JAOIN
NV /(\ € 09 -
pry (10-820 82d /€11 % 9NG)
1A 140 > %
1109 S¥IN0I-01d0
[svroz= e / 1uenzxg +rexag xg | w m m M Ut w1 * ol
LT 3 s I3 =
. 9 s 7 £ ¢ [ @ 3 z [ ] ¢ 9§ 7 €z 1 0 . 9 § 7 € 2 (@
= £ 3 .z
Z6°SD -y ¥300230 77°90-$A% ¥300030 2660 - $1% 300030 \M._ 26°90 -5 ¥300230 M _ 523234
v 8 2 a vy g 2 4 v 8 2 a v 8 2 @
(10 - 260 82d /004 Qv 9NG) _I A134VS h r 13534 A134VS _,A _ <— 0 mwos
Is
5 < 2 mvos =
< 8 NVOS m xy
< v NVIS

HON3
ojep pue

eainjeubis

NOILdIHOS3a

sauoz
OHD

T»q

SNOISIA3Y

(10- 820 82d 721t v ona)




z 57 TGS SRR S £ "

2d/A60 | INT | €V 20 _13M6 J . coiasidisni ik i

"

13INI- T
WONI3 N9l 0]

3
5

-70

N

2l

AARAAN

3

!fi‘(a

-Z0

és L)
5 1ZS-61S-BS SFens 3 .
s : |
i nm. ¥




! € | v 1 S 1 9 1 L 1 8
| 4 10-82082d /111 ONT (34 voneo) iid (64)
A3Y oN ONiMvua | 1430 | 3z1S 10 -¥W 3p0d
wesbeip ewayss u Aa HiNV * HSINI4
MOMNVYY4 D=L
882 §2d -5808 NdI r& /71 pdde yON3
v CIVIMILVYN
137410 g {z7zr) 1353y
q ows 05CZy e HH |7 w3257  fa w10 + 9
5050€2]/ _w esobur Aq N “q01 (63 6307
AIQ JINOM1D3IT % alep ainjeubis
— NOILdI40S3a YIAWNN  LHvd o W3Ll WNI9I38 NI 3QVW
vote
Su 2, paulisap jou suid 304 \\\
(H) 1037
QA: = T
g (60) L0740 Lt (oir) 14
(01 3)
1 8) ASZ 401 T 62 527271 SSO1 Y3/
o Je XN
(N . a
(M) E007NI/I
o (rynee
5305 NIUISTY — ¢ =
204
9e| 9| o 0z
NI13S3Y JV¥l ¥INI
35 @l R k2 $'s 1Sy 5 515y vy
ale A1 )
%12 [zzsic} M - i 2 59154 | $915y D)2
(9x) ] — ]
8cle a5 =
\ L 100 4353y (ercosin 10y i1 D2
—J 5115 U E
/20 N,
' . ¢ o B {e7er) ssoy 4
— —_—_— 15T
ﬂ 1A YT (0IN) 2d1 a:.
) 6l uy ————- v voe =
S 1 )
IRI& "y
gy o8 vsa ul 6| s vose
14 (o
14 CR N3
a 601z rali LE} “N\wx_ Wa¥ JO!!
2iST (61 2D fid)
n IE]
yigle] _ul |W
st 9] &A\I_ _M_ m_l_ _w\_
Y
P oA (0WINOILd  (6KW)49001/8
- {67e7)
- {uzer]
: (8a) (8N)
voer
3 £l /
D) 7
— HI<— 0 HI<F—
5° A: S € 204
AR %S
(i)¢o (t11) L0
a — a
- a2 29 97 912 e 97 ) .
Sm um (01767} = ALY ALY
+ + Y T nZZ JMoL I™89 8A39Z =\ (22 &
. [ egrsir f—{L 1777 — 67¢r} @ 31/i0 8.
= = &/ ez an
(6%)~9d1 )
7 o
- — i ) DX DX (€1/t€D 2} ﬁam £ed
4 9x 1 oN D5
80. vy P NN fyy i€y V. S8
HON3 o} 140 seuoz
ol pie B Samweitee NOILdIHOS3a T:_ OHD
SNOISIA3Y
| | | T T T el T



2-

1 (4 | £ | v 1 S | 9 | L | Y
10-82082d7/¢211 xMcz.u (24 § 40 ¢ 133HS voneso) yuud (i g)
A3Y oN ONIMvYa |'1d3a | 3z1S :37v0S
v0n22s O/ WYY Ju ase paubisap jou surd [ 3 [ [
. T ¥ T ' ' ' ¥ % T % % YT YoY% o® 2§ 8% %8
N T © 38 T & T ® & & & z 2 3 =
] > @ o o
v
< N < < < = <13 < (S g 05 ~ (L < <13 (2 S “ < N N
N N ~ N N N Nl D N N N ™ N I X Sl e o N X s I Sl v
S = A N = N N I
—
ol z - 9L Ll o 8 9 4 I4 ay o 8 4 9 z
97 10
170\ fi70\ [120 red) fi20\ [1r0\ foeo\ [seo\ fseo\ poro\ [oro\ for ew) Jor0\ foro\ foro\ [ee0\ f6EO\ [6E0N (€ 90 11V
q " €l I 3 S €l ( 6 S &5 ‘ €l " 6 (5 S ]
12| zz| €| 2| szl 9z «z| 82 62| o€| | ze| €] | se| o€ el ee| 6 { (4 S
s - N oy ~ ©n o ~ < - o “ ~ v o ~ s - ~ - ~w | —
—] . L v 140d J N 7. 0y [ — L 5 0g ——
Ol §91sy —{ o4
oli. 150¥ NI —— NI/ /sslg (91 20
b b L > > >
. § o 22 g 388533382338
o] m .d_ SRR X N A W N~ s
07
594 [ ol 6| 2| u J 6t| s etf otf sl w| €| &
, M
i oy
1IN0 13538
3w
g [T 4
7 v
t{ 4
a a4
) ol v
83l A 6 v
| 8 v
|
| ¢ av
9 av
— s av
7 av
€ av
I ¢ av
ﬁ | av
o av
3 =
8EISTH 10 =<
8
||
Mol ©Ogozg 2[5
o ez
93] o S —
— 937 32 = © Eoml[
[EZ] O ——— )
= 1] © 3
. @ g
7 gl 9o | ¢
123135 Wy i ® v i
9
4 204
WON3 | ¥HD- | 134a | souoz
owp pue emeubs | NOILdI¥DS3a LTS
SNOISIA3Y
T T Bl T T T T T



73

=) | © | o | «
10-VA |-
w
§ |2
= Qi
3
3 i
b3
o
§ [ o S 3 -
) \
g._ x < e 1 B ®
5|5 o S ¥31dN0J - 010 * 9 =l S
2] @
[:J §'—‘ Az ——-( v 4l § e
S ~ ! 6 P) = & s
25 |2 Gy oo €D RS
i - (zv) =
@ SR T {azir] 8 4u ES
F3 [ 8 5 2& a3
2|z TR o205 o o o okt = )
] zv)
ale ¢ N -
3 B = N {eir]) 2 9 R
= ! L 5 Z§ ! .
b3 Rt &Y 0T 5
w g (z&) o ¢
s
(72) T o 41 & o
. . ’T ; z {91/1 I éu e
N ] L—- 1014 azi- 3|
3, 7o)y T o e N
€ (z2g)
el w
M2/ V095 Xy o312
| - | < &
E T
= 2 51 (€2) % {zwr](/o:) i431 MS
g8 = Feny 73
5¢ 9 mZClg
o 760
o 7 = 7l b oza)
. [y}
=\ 15 —i7i7) 109 1100y M
e 7 . Z‘k_
° ] M1 5 07 15
M S (z2)
( { ] l
ay l . >—7~—>1€~3) 7 w/ir] ms 9.8
15y S M1 0 —
(za <
37V §
1 = {Gizir) ms ¢ us 3
! z = Z& e
|z fEmrtlot -t —m e .
L s
70 za) n3) N
o
(€3) {100
W7ol , (900 o 7 _.ZS 7
2 T2z 0 &
o (z3)
(73) /10 Z 102 —
. PO 7]
2 2 {172} T SLEzo —m, 1
' z3)
> —1 €2 9717 € 102
- . Rt —Gm
= st y—T1s10z0 o
=2 4 (z4)
=117 {Zouir) 7 100
! 9 =
i S {2} T s Lszo _@"l
(24)
@ (£9)
— %G s 700
: B = NG Gm 5w i
O "
Q = {77y} 92 O
: = ] [
L av 2 g (z9)
© Sl oo >—-w 79) 5 ) 9 700
© -
g ) e
R = sav I S . "7 g s 24 s
w0 (29) 2
€av { € -
= 9 2 {1z} T T8z o 1 L
z av (ZH)
21 av TN G| 8 100 )
o~ ! z :
~{ 2 av 1B 16z 0 T ¢ 204 |
- ML X9l (ZH) (t3)
Aesse 40)SiS21x7 __"l M2/ VOSIxXZL
~
~ ~N
iy e “’@c [&7727] v ox3
2 - ~
! @o {ez227) g 2x3
b
~ w [ ©
z = wer 3> 3
> o) L
N ~ [ N .
S &0 {97/zr| g w3
~ = 13
w3 o ’ S —zzr) 3 3
<Jg|§
W L w o o - a
@ s 8 {z(wr}l HS¥2 9x3
« Id
g]—-Ih ‘S\.- J




74.

' (4 | LJ 1 VA 1 3 1 o L1 - 1 =
10-820 83d/711 [ JoN3 (12 S 40 7 133HS vone20) wiid  (gn) 2
E m m m
A3Y oN OSNIMVHA } 1430 | 32I1S ERLA X X m X m m
uoNI3s  0/] WYY 2u ase paubisap jou surd
o) o o > ~ =) ~
z 8§ 8 8 38 3 5 ¢ ¢ & 3
] » [+ o o s 3 ~
e ERNERE = c 5S¢
< < o < [ < = S|~ < < = o = g [ NS = S Qg o <l =
| S « < o w ) vl = N N N N N N Nl 2| w b N N N v
ENERERERENEREREE SERERERERERERE EERENERENEREE
§'S 4SY NUN_
4] (4 7 8 o Z ? [ 8 9
(€5) ( XL
(19)) (€y) w
770\ [770\ [770\ [er0\ [e20 £0\ [70 270\ [0 S
1 ! € 6 1 0 3 " 6 3
2| ezl ee| vz sl 97| 2| 82§ 62| o€ ] ze| ee]l oe| sef 9 | se| 6¢ i & s =
5 = & @ &6 & 5 < 5 s nTe 6 & &6 S S = » ® & © IQUI
14
b—— v 0 ————— -\ 9 140y —m8M8M8M8— ERE S~
— R R ~
o o 1nou R @
§alL. N0 ————] NI/ £/5518 (91 »0 L 2 1¥0d J
o) I X R > s 5 > B B > B B b
m| ~
[ ! 3685 2 S
204 8 ol 6 7| u ¢ 6| ot | 9| st| wf @l a
( gm N
ol ! - a5 |
1353y /S0 L5 - - N0 1353Y
N Jw
n 14
"y
A av
. \ uv
( av
ivls »,f [14
8v
/ Lav
_ sav
15 M sav
ic Qv
Qv
N zav
av
eav /
©® 9z
wON3 | wHD | 14a | sauoz
owo poe eimeubs | NOILdI¥IS 30 . CTR] AN
SNOISIA3Y




75.

1 4 | € | v 1 | S | 9 | L 1 ]
10 -820 82d /511 &ozm _ £V 5 40 ¢ .»mwzw Ju ase paubisap jou suid vones0) Jusd (gx) SVx31-9ISC T3UNI -9 WONST HII 1%
A3Y oN_ONIMVHA |'1d3a | 321S :37V0S 125 -615-915 STENS  IS-GS-vS Sdens
uoias WYY ONV WOYd
kS
w_v 8x)6IS
S < 123135 wWvd [
A4 _i\mt.“
v [igsr] 6l ol 61 Zl 61 Zi 61 2l
ov |owsir 132 w1 — ] LY L — 1.0 v 1 —1..0 v |1
9|0 3 ] [ u 1 U !
O TR 73 9 Vot z o1 z o] %9 Iz
z/I0S z/9152 779152 9/9152
v T L - | |
(s 51199 S r’si 3 & € 1k VIE
v r | - [ v —1
ev (s} 7] e 2 V7 7 &z 7 Vi1 79 e
zv (8z/9r] ] 1 1 L1
zi| #2 1 Vel 5 G 3 el €9 rs
tv [owsir] saI — — | — 1 — v 1
" ex)sto  |¢ u (94) L1 D 9 " (9n)61 © 9 m (9x) 12 © s
ov [6rir ’a ] | - 1
o € Vo 7 o 7 a9 M
517900 230 ﬂ\ e129 av_ov 5ol 5199 8y 6V S ml\ 5199 ov_sv ¥}
ERY] zz| e]oz &_ 7zl o] 2| ezleefoz rz| &l 2] ez ez QA 7z| | welezf|ze R_ s
204 204 207
(gmIeS
am [zesic
ay _E\m:“
: aw Gsir— S
— = =0 -
L sr]oz| 8 2_ o] iz ezl ez ot & ou| 12| ez 22| & 61| &) w|ez)ez] & € | &
a ey qlx 8V 6V sy} 8v 6V svi—1 8v 6v - __|¢zsa v
ar| v ok o a9 44 o BAp 77| 0 e
cav [ezrsir) €01 9v M.\ V5 Nl\ L5 - ,— 90 v 1 90 22510 gv|—
1/10i5 17952 4 €/9152 ¢ 9l 5/9152 4 0¢ azg |6
gav [szrar za sv|— L — — — — L—{sa sv |1 L,—sa v
i 2 3 sl 3 st 3 St € 8l m
|~ A | | L
sav [sessir 1201 whs 5 > = 5 V~170 Wi V579 v
rav [ezsirp—| o el o e . = e 4 vl {0 4l
cav [czsir] 4 a: v L1 vy zo 7v 0 v
(T Tl e B a (94) 91 D 9 ] (95) 810 9 « (oM 02 0 9 - inso [F)
9 |4 —" b—" a vV 1a w
Zorgl/si s 7] M v or| Z v or Z ral Mn s 9
r v — o — a — [ 20 v —
wav [2rsir}—| {201 ov L—~1° &l <1e ovis o orf—, e ov|
oov [7a7] 2z 7] 7z 3 72 4 77 3 2l n] 2] u
' 204 224 204
(9x) :
2 £ 304
— (87) ]
CH I LY 14 @_ V_w L.@l
B4 080 (o m) == L—o 73 3
(5x)1uzz A=t d gl 3 3
&) SXWUZZ 2=lf) a0 =00 Y, 22 ___ o ® 8€1S T2 10
{oc—{ ——AdC
(p2r¢r] (8.17VD0I . - NI 13S3Y 3Dll " 5028
(8A)SIZvY Wywost \:&:. . 180)005 17 Mi3s3 73 — [6) “Q\m\_ v
Ium\wﬁ IN -PD) Aaue
gaaa e [ L —————dq0@ 9 o {izzsir) nv
za € €
[sezer] 224 2§
Czry ————4q0 g zrar] eiv
snaov A+l 1s2r 2 (gsiao |¢ / gs
. (1d) — @ xﬂ/ml su/sir) oy
9 zzsir) iy
204 otv) 19x)
WON3 | ¥HO [ 1d4a | sauoz
«wp pos emwibe | NOILdI¥OS3a CTR ] PN
SNOISIA3Y ‘
I 1N ! , I T T T



-76-

* HSINIY

SIVIHALYIN

‘w esolbuny Xq Nua

: w\

©

mw BT gy e B g ) (o]

d&ydﬂ@ H

L e

li(t:2)
1,913#

S

B npubis »
[ S
a s
Kl @
{0 b/ »
7 Q P43
oL 4o Wl I
10
° S
o e ——— e — —————
o e
[ S S S S L e e e S
@ + nr
# . S _ o
g
iZ A M A L s d ‘o N ro H a ) 8
1 v - r 3 3

R SR
s O s

73 o

,..x)o

™

Vo




71-

L [4 | € | v S 1 | L -
10-260824 /001 | on3 | gv | € 30 [ 133HS
A3Y oN ONIMVHa | 1d43a | 321 :37vIS | 10-viW @pOd
ka HLNY HSINI4
wesbep  dnewayds R Y ey
P70 ol ;) (rm)
26 82d -58 XINILINK a4 e pdde wa
WIMILVW A (6/4r] 9imoy
S
ERFU . ” 9P [¢/¢r]) simoy
QT w95 ZCy oM Ey4 W oid7d AQ ®HO |
6L 70 11 ‘W esoluUHAQ Nya 101 Sp 3 (9/4r] 7imoy
NG DINOWLD3 TS (o ajep | ainjeubis 7P 3 [s/¢4r] eimoy
- T =19 P —5727]) @ moy
NOILdI¥OS3Q Y3BWNN  LHVd lo Wall WNID138 NI 30QVW ’
L | 1> P —(€747) 11 moy
WA * 7 UONIIS  NIMOJ X voyesq yurid (g4) du ase paubrsap jou Suid = mw e b 3 E 01 MOY
7Xx) 60
14
8x o sW JT\.:_ 6 MOy
108 WO L [52/97)
ERIR 3
g
X ¢ 8/5r) 8 Moy
1323 6
9 o (2s50) ¢ mow
s p———{3757]
9x Ay, 10 g [9/57] 9 moy
(9Q) 1S 7 p e [s/5r] s moy
1 JAQ =19 t o 5 —{775r] » Moy
sx [air—— e Y 2 p— —{£75r] € moy
€l € 3
g ! for —{z757] 2 Moy
2l 9o ?
.JIL A ‘P —(757]) « mow
7x (] Lo (an) 7 : e,
Ur'l: 7997
G —{72r] awvas
10ir) -
ex  ([g7ur) £l 51) L Tv27) TINvIS
—{g7z7] @ nvos
| o) 7; J —[67z7) v nvas
(7] (§S) Xy xy [ s/
- M =
ix  [EE————2 i loy) 557
61
(92)
onz) 70
£0s [LLENZ X8 dNd NOLONITYVO X 8 "t 90) 71S77¢
A
7 /5:e)| [ m. 6
vg:wae [e/77] (§2) = i
€2) (7x) ASEST 4 10 (9n) 00720
= 0051 (s2) 2224
— £ 192)dn: vore
{a)— —{E—o ¢
6 (2424 . ?I’qj
2P, —{—q 59 -
7}
A, E s ,
~— 7 7294 | .e_ 7
Lok S (520051 (72) 11710769 € "
— (z2z)987L40
Laa) s L il 9851
{79} b4 5] |
L2 ¢ o L/0ir] 2 NVIS
)
2 ! a 1/0ir| 8 Nvas
Lo} 7Y 0552 [77 —{w7an)
—{Z51 T [ v ZI/0i7) ¥ NVIS
ws)ymesn Hixg tes) mzn voczxs g i ﬂme“
ZJIIA
3 | MH 140 seuoz
e NOILdI¥OS3A 4| o
SNOISIA3Y




L 4 | £ 1 v | S L
10 -2€60 82d /100 IN3 Ev £ 40 ¢ 133HS ‘U ase paubisap jou surd
A3Y oN ONmvya | 1430 | 3218
WA ONO /U0N3S Y3IMOd A ONY NQIIY 1NOFY
2
S
SS62 Il X8t £6x08 X 81
(o) o/ 20/
gis  prEed S
91/2r) 40
o {sizzr]
84 [erseir 7EL B
7] 814
IU_; A perzr) 5140
o’ —{5zr]
N 52l ) wAa
iy T S/geIT 73
Mo (o y) - SLA -
oano (2777 ] 051
41011812 I (E] VT W
AL, puss <L 3+ {ower] siaa
ViEd I .ﬂ fotg)zt © o [zear) i€ i
(g37w03) 2324 _::\W vT
Jno vl AN
606 W1 08¢ seser | oiaa
& o e e
(uv)eds o 84 EIUP 971
L4
(uv) oo /20 b X n:k.w_ 840
(o v) T (4 [rar——1-84 .
(6v) i s 2 Embml (6v)impi] 10
L L, “L\ )
= 7 22 " ) ) 1 2r) caa
oot l| 821
—777) v om 24 [wear] 957
no ee w1 v
G (€2) “ rer _ ZAQ
ovIids o A .E &1 5
L4l
(6v) €00INI / 1G * 2t “mQNw_ 1AQ
e [T S
! X} “ﬁ\w\ _ 7AQ
wa [GE US o
“:S. ) tag
by .|||u\mm§ 721 _
H } 248 1
G- n 2r) qaa
IV (7 £ i1
T\_ N\ “:\Nw_ £lAQ
-
ZIVADS s 4 [var Iz o
1Jv A0S ﬂ m ¥ “:\mw _ 640
sa [ e
A 08 0€/91" L_mmst.— SAQ
94 [ oer
#21NI0D  Jees9r T.S.\_ 940
= (33 & (omw (9w (51) (1) (v T
T o o g 2z 4ezz Mo 8492 Gaz) s1awo e+ |ewar Ny .
o] ¢o] ud[ oo o & \_ N
7zl el a2l w2l ol 671 mw g0y [eersr) t J [5c7z7]) ¢ 4a
<t 70(r] z294 74 fevar) |.,\ﬁ: o
(c9) — N\
“E\N\_ 740
wa N9 [Zi77 7} — = AT (i)
Vo6E 19
v M/t VOEE xgi |~ zr)
pra—
‘gr)
X . (89)/0¢7 | £
204
3] wio | 140 seuoz wae (7 f——t— s
D NOILAINOS3a Tbxﬁ OHD J
SNOISIA3Y




and dsto
L

signature
H/1705.79

[TOFT | CHK [ ENGR

[

au lieu de J2/26

REVISIONS
DESCRIPTION

STOP ROM J2/2

LTR{
i)

I

CHG
zones
81

E
D
==
C
B
L
A

0-vW >

&<

]

(R —(] ws Lug %‘z

[ I MmS 9118 OE

(N {] Wa¥ J0IS %‘i\)

[} ] 41710W X3 €3

= =g wssow 3

[ 7 HSYD X3 § 82

T} | NI 101 Jx3 ?"

=3 —=1] 0 101 3 2 » <

=3 = nrars x|

m {6 i 100 471 x3 é s

o I ! {0 g 4711 3|5
o | l - {__7_(_] v 4

79 .10 3 9x3 € ) 100 47279
W N A X3 | [ 9] Moy

EE=— e )
[T, - - ; 7] 2 o3
0o N v 50
] 1 (109 [HOIY MS

|

(102) 1431 MS

ol

(3MS) SMOY

|

(C MS) 2mOY

(D MS) £ mO¥

BBE

JHHPEEE0E

(g MS) Moy

91 l + TRR T ‘. (v mMS) IMOY
| | ! l ot f ] ¢ 09
| l || O 0 9100
’ ‘ ‘ (=i -1 L e — 2] 5 100
| o D =
e ER o— | ¢ 103
| Go— D . oo
3 2 ] i —{( 5] ‘ g o
3 : i | . ] 5 010
E ! : i I L o¢ 8 910
E \ [ + : i e v 910
: ‘ 5507 ¥IMOd
7 l ‘ i i 1 ) ano
nEER
o 1 | |
! ; - I 1‘ ; | || —{ ] o1 aN9
. |
| ‘ ] .
| . ‘
| | | (o]
=  } | - ! 7¢ f - {1 2204
| i | L‘I]
‘I 7 ] {o} =t —{] 1014 Azt
i . L ! i

[}
| L
i 7 ! o} {1} {65t }— o ' U

A A A A A A A A A A

agleir (coJotr (£4)6 (cglg r (omie r (t3)9 r €nisr (€3)y r uxrer anir




| [4 | £ | v | S | 9 1 £ ]

v 10-€€0 §2d /€0 CIER B3 1 40 ( 133HS
ASZ - 1189712

A3y oN oNmvua | 1430 | 3z1s 10- VW 2p0d
AQ H1NV HSINIA
4 €007 NI ¥ 3
wesbep mewpyss S\.ka o-r Bt m £ {ez79r]) 21 Mo2
€€ 82d 1dS AQ08 19 /%7 pdde HON3 | na rl
WINILYW ¢ L1797 ]
3411 T . 0 a

S — | 6/521 “NN\ ﬁ_
Q ows 952Cy el >V | g ™>eooo Ad wHD [ wVQ_ 571 o 04
01 /9"

69057 /  w esolur ka NyQ | 101 E.L

-80-

A INOM1D313 0 g hE aep | ainjeubis Z1/ser Pt ;_em\w\._ A 104
60
c/52r »—{92/9r]) (8x) 08 WO
NOILdI¥OS3a YIGWNN  LHvd T WALl WNI9138 NI 30V
(0Z/9r) 1014A21=~—1S ¥318¥I DA Z NOIJO H.I
(9/9€7) Z DVA 0S =~—1S =22 ¥318¥I IVA 0S NOLJO Fys
yS -00 0 -1 -€14 ¥31GvI < INOXI0T NIOD 3besn nag . M 5 (€1757) oy dois
219 (L7577} {z7er) 219 [e72r} L /9r| MS (118
(7/527] (s/7¢€r] _m\vwﬁ 22/9C | MS 9118
17521 (57227} {5z757) 6 moy
1 19 (87527} __c\v:_ 119 (8 /9r]
[s/ser] [ 77¢r]
{oz797) 1014 A 21+
[z 7527)
€ /97
nﬁ (%] 72/97) oNo
1S o—o"0——
JJ 4 ]
1 100 [sweer} {31751) , (2248, —
1004207 NIOD m10/29 == R )
z 100 [sweer} {si7s7] 77z} o 81/9(| WOI A ZIe
Ny XL
¢ 102 [Frecr) 71757 m
zova 05 (77767 — Ae.se sp.
» 100 [€izeer} {ei7sr o
LIOVAOS (L /77€0
76x08 *¢
s 100 [eweer {zi7s7) -
9 102 :\RL {11 7sr L 1o [z 7or] AN | 76797 717 10W X3
4 t4L] "
¢ 109 ([oizEer}— —{o17s7) [z} E {7 _o— L 1
9 100 [5_scer} 5 /S W 11
€1/52r 1IN [44 \] 7797) HS 10W X3
8 moy (e zccr}— {s 757] INHS 10W _Iﬂ e { ]
B o=
¢ mow [ 7ecr} {7 menrvoerz i, o]
9 moy [97ecr—— (5 7s7] = ra
(31n8) s MOd B Q S¥N31IW0I S30 WO2I N\mh\.“\ v)_m~
[@5) wevs 3
(0 1n8) 7 MOY _w \hh\“ “v 1418 wsv [Z7ser
(21n8) ¢ moy [e reer}— {e 75t ‘IIL vl/_f
90 {5179r) 1m0 411 3
(8 1n8) ¢ moy [¢_recr} {z_ssr i (Co Byl
(v ing) 1 moy [i_seer (i st e T/_:
sa A +—{zi79r) w1 2x3
N3 [E75Er ) vy 62797
1
a N {€e797) w1 101 2x3
w101 (575EC—
YLL. F.)._:
70 At {Si79r) 1n0 101 2x3
1n0 101 (775E7——
i |t|l_ —{€z797) 100 471 74
! 108 _INJIAID_MS TINIWON 13 €007NI* L €0
| Y Jecoosom %207 NI0J 3SN ¥04 E14 | v [9v/?I - {s797) Wi sy
WON3 [ ¥ [ 14 seuoz
e pon - sanotes NOILdIHOS3a CT0 1 N
SNOISIA3Y

—



81-

N z | € ] ¥
10-5€082d7€20 ON3 v I 40 | l»‘mlw«zwm
A3y oN ONIMVHA | 1d3a | 3Z2I1S :37vOS /0 - v 3p0d
- Ed%@r« HSINI4
wesbelp dneWIYIS oAy 4 DL
SE8Id - INYIINI S 22951 pdde  YON3
IVINILYW
ERPYP B M
a oum oszzy Tem = 3o LA YE5S7 4q wHD |
‘w esolouy Aq
, 609080/ w H ka Nya 101
A0 NOWLOITA 0™ 5 ajep _ ainjeudIs !
T
NOIL1dI42S3a Y3IBWNN  LHVd lo¥ W3LI WNI9138 NI 30QVW

ZS ®A g[+G/8 ¥ (6) SINaSJaAUI SIP UNWWOI JAIGED

IV S170A 05 S¥N31dW0OI

ZS ®©IAZ1/9( ¥ (6] SIN3SIAAUI SIP UNWWOI JI)q%D

20 SI70A Zi S¥N31IWOI

SNOTId0

®

9 ou frert—

21/80 g Ju

Si/8r J Ju

DI _M\om\“

8 411 |2 /060

|
.

91/8r v JU

v 41 T\Qh\_ﬂ

7031 ¢037(¢ J37

{uzer]

(oizsr]

{suzer]
(57e] &
—{ower]

Z2i/8M] 1074 A

Z VA 05

6 /87 1 ovA 0S

n“ Q\Q\.— ¥ 1IN0 J11'X3

L_N \m\._ WOJ A2+

D @
vl BB
1X3 1IN0 471 1o O
X No A7. r O
1x3 1n0 41 L7067} 0P a,__
1X3 NI 471 |9 70€r O 143
s
IX3 NI ST 1Y
1dW0D WOD | LI/0€r
017067
2 woon | 22
1x3400 41 1 [ ] L 4 =
€] coorm | za
7 woo | 12
xam (50 'y S
£l E0OYNL | 40

WON3 | ®HO | 140 |

ajep pue

ainjeubis _ NOILdIHOS3a

sauoz

TS -

SNOISIA3Y

£ /8r) 1Y NIJTLIX3

20- WH04

+

10-760 8347810 | ON3 | €V | [ 30 i 133HS
A3Y oN ONIMVHA | 1430 321S :37VOS | 10 - W 3P0
wesbeip dnewayss Al L] GI LEILE]
? Lo merAL O
283d -.HOION JIOVW 40 sy pdde yON3
CIVINILYN
EERIU
Q owm 95ZZy oWl = 42 Ka wHd s
“wesolul Aq NYQ 101
AQ DINOMLD3T3 ainjeubs
NOILdI¥OS3Q ,H HISWON  LHVd o~ Wall WANID38 NI 3QVW
g Ims [3 /1627 — 9 /67) (IMS)S
§ ams _N \%Nw“ § /6] (O mS)?
El
g oS [e3827} L 767) (I MS)E
a
& wms [Lezr} {8 767] tams):
w. v ms [z /782r} {51767 (vms)
MS 90
_m :%\_r ¢
60
REA, j¢
ams ”na
21782 ¢
510
¢ /1520 ¢
2 mS ora
5 /1527 } ¢
1a
9 /8821 1<
g ms 210
& \%QT 4
aa (109)
o /1827 — qK {siz67]) 1Hons 7
MS 87
S /162 | 5 14 —{i767] 1437 A
7
8217 NI X 01
m 310w (827} €1/67] 2 2vA0
2 giow [s79827— {6767] 1omo
Bl
s 2sow [oir382r] 1
")
3 loW (¢ ru82r] 1 {i767] 1071 A
] 2o
g viow [awager] l 01/67) W02 A
a
z 4]
3 10 [imer— [z —zD— % C7er] 7 2
55 L C ]
& 57y 29 sy
010w (0ugazr) (i +—Cam— % 28] a o
s [ O]
' + 7]
€7 £y
2100 [Eiz3gEr}—— (e —Cm— % (azen) o
79
H i % Oy
g 10W [Lrgeer— H — (22— _o— f “ [21/6r] @ ox:
5 m-a
A00 =m0 xs Y 1w
: 1y

v I0W (5171821

]
LT RN ) (i
002 1XS  M2A-VOLZXS

WON3 | ¥HO | 140 |

sjep pue ainjeubls |

NOILdIdOS3a a1 | oHd

SNOISIA3Y




-82-

\ [4 | € 4 | S 9 | L
10-9%€080d /820 | ON3 | E¥ | ( 40 /1 133HS
A3Y oN ONIMVHA | 1d430 32I1S 3OS | [0 -VvW 2POD
A
wesbep dpewdyds . Vi A9 B0V SN
oL D-L
9€ 824 - x08 Ju Qm\ o nnam\\m@ml
[ IVIHILVN
ERPUDE e o
Toum st Ao N‘NQ‘H.N.,&E‘U‘ :
€490 L0 ‘w esolouy AQd NHQ 101
A DNOWLDITI aiep * ainjeubrs
NOILdIEOS3Q % YIBWNN  1Hvd | W3LI wNIn139 3avwW
—OO—— I MS V ﬁ
< 10
—Oo O Z MS ) H
za
—a o— £MS ) H M
» M5 €a 70
o sa
—a o 5§ MS )—— ﬁ H
90 L0
. e L e
S 8a 60
O O L MS ) H M ﬁ
3 [}
MS WOD Y— ¢a g ug E/0ET 2 41U
Z/0er] 8 JU
[7oer) v au
o— r {r70er) 0 41
"q.,
L> —{zioer]  ms woo
2212 -2 -1y - IS 4298
—_—— N0 414 ) + £ /0€r) 1IN0 411
v sS04 05 Sendiawod Q) ) \SR\EHG
20 - €10 =23 - €2 JA9¢) 1dW03 1N0 471 - 1 woa | 7
ML/ VS doueisisps aun sed O(/0Er € ZI/0EM JAUOd ' oo’ na T MU
(MS WOI) ZI/0Er ® 1dWOI WOD 114 42198 1dW0D ‘W02 J v oo 11/0€r) (1 "IvA 0S)
50 soa 9 sunduawodr @) OOET) 1dW0D W2
\Smw\\slh 12
2Q-€0 -7 - €D - S %D ¢ Moo €2
h 4 ="
20 SI110A2ZI  S¥N3IIdWOI ® 1dW0I NI 471 €007 NI | €10 <o~h
SNOIIJO N3 D) “o SQ_ NI 41
WON3 | ¥HD | 140 | seu0z
o®p pue einjgubis _ NOILdIHOS3a 1l OHD

SNOISIA3Y




' e | | v | | 9 P L |
10- 260 804 /€60 | ON3 | €V | 1 40 [ 133nS
A3Y oN ONimvHa | L1d3a | 3218 137v2S | 10-vw 3p0d
AQ H1NV HSINI4
wesbep Mewpyds INYYA DL
(6 83d -SY¥3AQ  ST0D ONNOS pdde yON3
v AVIY3ILVIN
ERPEPS
Q owm 9szZy Yewi > \ S22 =7 ka WHD | K z )
60902 ‘w esobuy ka Nya 101 SU02 ‘W0
A OMOULDIT Yo 7 v [ 6 & (9 /6¢r] 2 0w 05
LI ajep ‘ ainjeubrs | Ml VS xZ
]
— NOILdI¥0S3a HIGWNN  1HVd o WLl WNI9138 NI 3QVW ——N\ s {s76cr]) 1 o 05
vg 8s
[z sser]
{7 76cr) 1071 A i
L
q
{iT 5} z/00r) 9 x
MZ/L-VOI
1 /077
8w o
5,
— e Lo J+—E— g 07273 LI
14
ee.w
{ 89
. A" L
43 /] (C5— ~— 4 H—femrr] ¢i4
14
)2 3
o) s10
03 7 G N\EJU q (e7077] 91 4
- 91 CE] —+—{8/077] 91
| B | 90
14
na
' }
@x ] 1 99
*® s >~ 51 D o %'TE SiA
| Sl sa
S102
a i 2
>
{ )
< _Ll_||A €% en
- € - €1 (T30 _o— m'lé €A
|kl ca
¢
(1a
| g
zw Iz
3 ’ s —@— (o o 4
¢
spr
LIW [45)
P el I 43 20
SEs ¢
Q20821%X8  MZ/L-VOLZXG 50 €007NI X 91
,|.T
ASZ /iM89*g- | I
E]
3 WD 440 sauoz
e Bm  sm@iD NOILdI¥OS3A _x: 5o
SNOISIAIY




-84.

3

g

| £ v 1 I 8
10 —6£082d/270 ON3 v | 1 40 1 13ans
A3Y oN ONIMVHA 1430 3215 37vIS 10-VYW 3PO2
AQ H1NV HSINIS
wesbep ewpyss N2 S D[
66 83d - S3L1 3¥03S Ll pdde HyON3
IWVIHILYW
31111 ] I
Q owm 95zZy Teel €y m AFITST ka wHO .
6,90¢i J w esolouy Aq Nua 101
wrvbreq
MINOULIIT aep | ainjeubis i
|
NOIL1dI¥0S3a W Y3IGWNN  1YVd o W3LI WNIDT138 NI 3AVW

!

I

—

914

714

9 /811
{S /8Ir| €1A
s /617

.

{7 /Qlfl ZIA

E00YNI SaPOPXQZ
YWwQof -AE9 sanodwe xgz

J

261

éﬁ
8 /8Ir

{ i

:-[’ /61
{c78ir) s14

8z 79

43 91

3
3

?9

43 91

261

37
iE)
3

79

3
¢

43 91

7
(d1SY4IS) I X

&
a3
0

3
d

}

«nimxum\@ L

rgrsorsy L] ex

T e R

]

SNOISIA3Y

Z61 8zl 79 143 91 8 4
71IMT
= = =~ ~ - =
< N < Ny & & -
&
[ wON3 [ WO | 1340 | T sauoz
aiep  pue  ainjeubis | NOI1dI¥DS30a TR TN

J 00




-85-

L Z 1 € v | S 1 9 | L ] 8
10-070 8247970 NI [13 I 30 1 133HS -
A3y oN ONIMvHA | Ld3a | 3z1s 31v0S | (0-ww 2p0d
&
wesbep xewpos o q H1NV HSINI4
oy Ss DL
07 82d -S31171 VW isory _____Ppdde yON3
AVIE3ILTWN
37101 |
Q owss 952Zv vt e i G-J,V.Qw; KQ WHD P
(A W i A W)
: 3 7c I3 ~-
o 646050 w esolouy AQ NYQ S
AIQ INOY1D313 ' aep aineulis
I
NOILdI¥OS3a | HYIBWNN  1Yvd o W3LI WNID138 N 33T
,, |
€007Ni S2pOP X (5
YW oor - A €9 sanodwex g
< < < R < < & < < x
3 © @ ~N o (] ~ [ ~ -
< < < A “ ” - ” ” ,“
N N N N N N ] N N N
~ LN = N el =) ~ @© S
|
|
~ m \w:._ Ix
33 | ao 22 g8 vy 3 ) g v
\ VK
+ - L2 € /r) zx
lé@i@@l*@@rf.mwgé.é é.é /9i
rr 11 HH 29 44 - f H 92
1 ex
| I
1
‘ ot e e e e e
: | 00 NN WW n A 0 | 7
M , . . , ”
. e e b e b e
; 7 11 SS 2] oo dd 1 0
_ 4 5x
I
AA XX MM AA nn A A
e
1 | T
|
| |
| _ |
| |
J — . -—
|
|
1 , T
i |
HWON3 | wHD | 140 | <30 L st
alep  pue ainjeubis i NOILdiy2S 33 dl oHD
SNOISIA3Y
T T T T T !



-87-

! 2 | ¢ | v ] s | Y ] ¢ 1 °
10-17082d4/050 ON3 (v I 40 .\.._,uu:w
A3Y oN  ONIMVHQ 1430 3218 31vOS 10-YW 3pod
wesbep newpyds _ S 3 I»:« HSING
mawys -1
{7 83d -S31/1 39n1v3is ksnmwffi __Pade ¥ON3 |
AVIHILVW
v ,
37111 |
Q owm gszzy YWl i o G\gw‘»a WHD |
6,807 w esolouy ka Nya | o1
AKQ INOM1D313 Lok . k SIBUGIE
p— NOILdIHOS3a H3IBWNN  LHVd mo: W3ll WNID138 NI 3QVW
€007 N1 S3pOIP X[y
VW 00c-AC9 Sanodwe x g¢
8
b < - w_ < = - < < < = < - e 2 < < <
3 & & IN S N < 3 © @ ~ o @ ~ o ~ -
<] |- <l s ol IS N ol s o |- <) (- -] [~ o] |- ol |- [ o[- S o] |- [N RN <l |S <l S
N N N
i Y B0 EE BE BF EE BE BN B BEBE BF B BE EF BE EE G
LS o] Lo o (a ~) o] o [ NRIN = N <] s 3 1S o] L ) g ol o
9)
a
-] ._ . fzzr]) 9x
Lo e bed bed e bed be! be e e Liem
17ve vyiX3 oy nve vy1x3 ONeZ 1778 vyix3 151
. 154147 0883 g7z
- : - 722r) L x
3 3 g-v 7 3 F{ [ Z X068 SNNOG 7 T Z 1 3NO SNN0E
1MoV CANYT TANVY HYNOE 1gN0g
{(zzr] ex
] S¥IA0 1704 13440708 QR A0 T0Y O¥VIVHIX
N3JA0Y  MON13S 54387 74381 01 mn AA0¥1 HA0M1 0¥X31 ¥ws?1 N¥021
4
WON3 | ¥HD | 140 | 1. 1 sauoz
S pue Em, | NOILdI¥OS3a B oo
SNOISIA3Y
T T T T T



-88-

L 4 1 € | v | s | 9 | L | Y
10-270 §7d/750 NG | v 1 40 1 133nS
A3u oN oNmvea | 1430 | 3zis [ !\.ui._qroww_ 10-VIW 3P0d
wesbeip ewpyss Aa HiNV * HSINIA
R és wmvys 2-f
27 89d - SIHILMS dI0 o237 pdde Y9N3
1 WHILYW
BRI T
Q owm 9gzzy el 3> 7 nignn“ Aq MHO | -
" 66050 J w esofoliy Aa Nya | 01
MO NOUL2 T3 LA alep | aimeubis ,
NOILdI¥OS 30 HIBWNN  LYVd ? EN WNID138 NI 3QVW

8717 NI s2poip x 79
d8 SIHIIMS JI0 X8

9 MOy
MO

(.

8 /L0

St MO¥

o Moy

{r 7¢r) 2t moy

{7zr) u mo

[ 7zr) o1 moy
AN

bz

‘{9 /L) 2 MOY

1000001

i D
| |
- M —+ i
I H 19 14 3 i
#.L\n\._ Z 10:
ZH &9 24 23
— A_! /4r m. 10:
l‘lOL v\IlOL .TKIOL YIIIOL
CH £9 &4 £3
oo ol oo ol oo ol Fieo o]
TH 79 74 73
; B 14 21 /L] § 0:
IPUSA] VR | U W =
SH $9 54 s3
9H 99 94 93
Py m~ \5._ £ 10:
LH L9 L4 Z3
6 7zr) 8 10:
8H 89 84 83
YON3 | ¥HO | 14d o aia V07
ajep pue ainjeubrs | OHD
SNOISIA3Y




-89-

o | % | v | i S i ] | A 1 B8
v 10-€2083d 7090 ON3 13 30 133ns
A3y oN oNmvda | 1d3a | 3z1s "370S | 10 -vw 20>
| Al
wesbeip ewpyds I‘YJIJ\\]. 9 HifY HSINI
| et 2L
267 82d - ¥3EILI3N t4. 50 pdde yON3 .
pL. 820 . ... Frenie BSOS | (. > -
WIYILYW 19) ¢ avn 9 pusery frizr) zovAE9
3741 { R (19) 12ovAc9 [i/9Zr} — N\ o— —{s1xer) L IVAED
T [ 35 St : ve 93124
W 85082 w €Sy Aq Nya 101 zava 05 [wgze 7 —s xzr) Z ovA 05
A DINOWLO3IN Vgl aep | aineubis /oL e
i} MS/ A1 8 /uzr
men
NOILdI¥OS3a ﬂ Y3IBWNN  LHYd [0 W3LI WNI9138 NI 30V o v 001 ¢ re2r]
| I 1,
£ ovA 05 [evsezr) § H] \@ 1 oVA 05
Ve 85/55
1 ovA 0571074 ano [E752r} ;
Z 1y ASE - 40001
15 % 1y
€007 NI /LI O s
MZ/ /U0l
€007 NI/813 F V0 01 VO L
17 08/11 ASZ-4"007 | 20 . —{@7zzr] 1014 2 v so
ML
1014 Azi+ [sw9zr 7
A o\ 90— ¢
8 vz 85791 MB/VZZ 0 /o | 82
7a %a
: {evezr] 1014 1 9va s0t
{s 727} Z ovA §61
. 2 . S\ o— T
ASZ 410002 X ¢ v H /Mo | sa
i 885/64
S )
1o [0 [ 63 N\ o— {e wzr) I ovA §61
VoI §5/19
WA ONO
SS07 ¥IMOd : 7 /ZF) W03 Z VA 50
01 ¥ T 0z 03 Z2vA §
ASZ-IT00e7 T4
ISR
W02 A2t [97927] o—o o S\ - —_—
"uoL9 o1 vz 65/¢~ Mo | ¢2
, S /2r] W02 i JvA SOI
a1 owo [7 7927 =
(/92—
ﬁl. 7 127
P L /2
ASL-4700022 121 3 ' —{z vzt Z VA S6
L 77}
INOWY DDA |5 /921
e} 0T oo
A 6L8080/M R L TR T R A 4 {nzr | JVASE
WoN3 | wo | ida [ sauoz
ejep pue ainjeubis g NOILdI¥OS3a 411 9HD

SNOISIA3Y




-

10 - YW 8p00
3% A HinY I HSINIA
; VQ\VQ..N 2L
7 __.Pdde uoNa |
DIVIHILVIN
s i B
W esoloury QNGO _ 0L
syep amjeubis *
{ ;
1 T
NOILdIYOS 30 | HIBNNN  LHVd o W3L W93 N 30V
i |
L D 62
> p 2 ny
or
oy
K A; 64
23 O 8y
Z €4 ﬂ _Hu
e~¢ Y 61y SIY'8 -

11 2y 1Y

| 4ON3 [ WD | 14a |

sjep pue - ameubs

NOILAIHIS3Q

<auonz

H11 oHD

1

i

SNOISIAZH




-91.

3 14 | v ] v | 3 | 2 1 £ 1
10-77082d76€1 | ON3 | €v | 1 40 [ 133HS
A3Y oN ONIMvHQ | Ld3a | 32IS 31v0S | 10-vw 2P03
| AQ H1INY HSINIS
wesbeip dnewpyss \\“\m\ﬁh\ Uv\h;
77834 - Suoidy  AVIdSIO / ,w\\ ;o _ pdde HON3
1 TVIYILVN
3ILIL ] ]
S Rk /o i R ) ;
63061 ,  w esolbuy ka NHQ [Ia[e)
A INOL373 ajep | ainjeubis |
L
NOILdI¥IS3a k H3IGWNN  LYvd | W3l WNI9138 NI 3AVW 5 _‘ S0} INYIS
k1
Juase paubsap jou sud [} o~ “«\Q\_ I NVOS
7N osun |9 m,\vlL\
o
¢ e | E70d EEEN
1 815 _Eo:_ gNVIS
70
7 v ] > “E\o:._ v NVIS
VoL ul
5 507
wew o
/
6
71
82€26/dN N ]
3 R J |
b) | |
oo 7 |
0 |
rga |9 |
4 !
@i | I
Y |
|
uy W
’ !
_ , -
| |
\ (0 !
W |
| |
o e
121 o] |
. ]
826 98/t iy |
uy D |
N ﬁ
R |
ol 7 ) !
q
200 o ] ] .
e 90 =
‘ 8
vosr H
5= . Tl 6 1] \g )
wew | O 4 24/
| —cm T — )
‘ ar L y /01T 7910
2
82£99/dN1 7 —Ga—> g —{s707] g0
A =)
| Hixy 2 13
: — {0 3 -
140 9 at 0 = ﬁ aN9
e 3 e T A9
¢ 3] . 01/0i 1
ﬁ man s veex o i“o\wuﬁa\mwrimwrmu
A
o]
NO sguoz
11dI40S30 mSF oHD
SNOISIAIY
! ! v I I ! !



.99.

SNOISIA3Y

_ ¢ | € | v 9 | L J 8
10-970 83d /€94 BYE] v | 40 [ 133HS
- A3Y oN ONIMVHA | 1430 321 3OS | (0-Vw 3p0OD
" + AQ HLINV HSINIS
(s/970i1/97)  WEOTP 2EWIOS 6t A1 mmys K
97 82d ~SIHIUMS SIT0H TIVE | bof #7, pdde HONI
| WIHILYW
31111 |
q owr 95zzy e Fo oo H\Y.v\v‘mv“‘ AQ WHD .
ﬂ&mﬂ w esolouyy ka Nya 101
A0{ANOU LTI % B ajep % ainjeubis
— NOILdI¥OS3a | HIGWNN  LYvd WALl WNIDT138 NI 3QVW
i
8717 NI Sap0Ip X O¢
£007 NI 2poIp X |
ON S2yi#s X 57
3 3 3 3
2 2 A3 B3
~ - N ~
< Rong Sy
. S g g g
N [ N ~
. ﬂ men \5_ 1102
7 I£4 70 8 | |
| MS3I0H
- S— : — - 1 2 Se/Lery ¢ 109
| R
..x.oxH 0o o o e
: € 9] 6 ! z
|
— - SO B — m f« ~rizeer] ¢ 102
7 9 ol 13
O lm:\a_ 7 09
74 i " 4
fizecr] s 102
03y A0 108 8l ] S
MSHAOY
{iizeer) 9 109
734 A0 104 61 o 9
MSAA0Y
i seer) ¢
T Houer] ¢ 02
4o {40 {40
ATV T1vE 0z EON ] Z
o MSATTV MSIIVO g 9 107
74 A0 AYYYD  YILINHS
NHS02 MSNHS
| 4ON3 [ wHD | 130 | s8u0z
ajep pue ainjeubis NOILaiy353d HLd OHD




t (4 1 £ | LA | S L 9 L 1 L |
00-100 ONM/6E1 | ONF | ev | 4 30 4 133HS
A3Y oN 9ONIMvyQ 1430 3218 s 37vDS
Q Owm 9G Y el
ES wrtveq
> A INOM1D313 | ,
b
v x0q d2uoyd3)i juisd dbejuow ap 221J0N
o)
) zh 13
— o 596 . 4 _ oer J
| 518
| o T e 3 s W03 W03 WO INO N e @ 0 8 v m
= - 3, 220E g
+— “& oasuong X
8 4 < SR Ra R
=R
- ) N
% J N o
-— s
—
0oy
, N i : ﬁ T “
B 0O 0 0 0 0 O o = , W f N g ! , ﬁ, |
- | | [ |
"SASS3C 30 304 L A _ ~ |
no Wi " VYRR WV R T )
b J— v e
O = 9 , 2
[} < D s
o e 73 oasionz &
or) | jovi 30 30A g A s A T
: - g .
] iy
! il Y
c — — i =
i ] B [
E:UDEDDDDDDDD &8 %
N o
Nmo
a ' 1
T
e N — ,
! 1 v 1
(43 i 4 ‘
ocr i 1_ _ ocr
- (X)) M( UGH 2oueISIS2) A2UN ‘ ;
o0 Q1/9€ OEr € Zi/ 96 OEr Jawad 32 21/ 9€ OEr & 01 /S€ 06 21980 ( _ . _
me :wv; [ GEYOTEY 507%. T " EEE] - s W03 T Wos o N @ G 5 8 v o
ovA 0§ =€ b ¢ & {3 »
o5 Swaenes (3)  [RDDLE] s wes Z CR DDDDor §
I:;.O dWOD 411 % m 3 7 H T m
o o5 ] Q) - i 90 OV S)enQg N
3 (X8 471 -9€ 8d4)  70-EI0 -7 - €2 - §S J2198D % e - g R
(INI 471 -SE 82d) 2ZS ©A 21 /56 8 ©(6) SINasI2AU S2p UNWUIO? JAGED =5 = I_ m ow @ m
@
s 210 110 oG 6Q A /0 90 SA vd €Q ¢Q 10 Q= -
[ — a1y ¥
D0A 2l SENIIINOI o
nop0008000g @ o N\ F
_ Q N L — 3 = z
} o] )
(X08 411 - 9€ §2d) 2§ - 18-29~ 1D - IS 42q%D C 6 %
N '
(NI 474 - SEBII) TS BIA €45 /SE BF § (6)SIN3SIaAU S3P UPUWIOD J2Iq€) ﬁ\i n—;ou va Aw mnw ,@ n@ N% ' ;mll.r_
O O e
| \s
VA 05 SINTIINOD @ @. n@. n@._ U. ﬂ@ @ X 5
u SNOIIO
| 9ON3 [ mD_[ 140 | selioz
ST NOILdI¥OS3a CTG
SNOISIA3Y
! T I I T T T



REVISIONS

2x 1N 4003 |

01
v

|

RIIB

cra DESCRPTION %W"‘ et
ZONeS
C1- 68,d/25v
{Fw r 28040
224

o—Er——{ 1 FPA—{3z71] —

0oa-1/2w
x6 [J176 } {£23
coiL
5o wac1 [J175}
[ 5177
Gz — rogic
so vac 2 [J17s }——— &3} {G22] —
MADE N BELGRM ITEM n"?, PART NUSMBER DESCRWTICN -

ToL
T
1

FLECTRONC Oy

talns 112 4F e B

MATER!AL

TITLE :

SOUND COIL DRIVER -PCB 072




Miss Americana Triple Bonus

5-IN-LINE
4-IN-LINE
3-IN-LINE

5-IN-LINE
4-IN-LINE
3-IN-LINE

5-IN-LINE
4-IN-LINE
3-IN-LINE

5-IN-LINE
4-IN-LINE
3-IN-LINE

RED SCORES AS FOLLOWS :

75 96 125 250 200 325
16 24 50 96 128 200
4 8 16 32 64 96

YELLOW SCORES AS FOLLOWS :

75 96 125 250 200 325
16 24 50 96 128 200
4 8 16 32 64 96

GREEN SCORES AS FOLLOWS :

7% 96 125 250 200 325
16 24 50 96 128 200
4 8 16 32 64 96

WHITE SCORES AS FOLLOWS :

75 96 125 250 200 325
16 24 50 96 128 200
4 8 16 32 64 96

400
250
125

400
250
125

400
250
125

400
250
125

450
325
150

450
325
150

450
925
150

450
325
150

ONLY THE HIGHEST COMBINATION IS REGISTERED

600
400
200

600
400
200

600
400
200

600
400
200



