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~ Owners Manual for NATO DEFENSE ~

Pacific Novelty Manufacturinsg
Customer Service Derpartment
4094 Glencoe Avenue

Marina Del Rewv, Ca. 90291
(213) 822-03727%

# No pPart of this document may be reproduced or disclosed
excert with the pPrior written arproval of PNM #

(PLO&2182)
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INDEX
PART 1 - QUICK REFERENCE CHART OF SETTINGS
PART 11 - OPERATIONS MANUAL
PART III - DIAGNOSTICS
PART IV - NDTICES
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TOP LEFT DIP SWITCH

1 2

0.0 10,000 POINTS / BONUS TANK ! SOFTWARE VERSION: !
10 20,000 POINTS / BONUS TANK ! 062182 :
01 30,000 POINTS / BONUS TANK

11 40,000 POINTS / BONUS TANK

0
b
—
—
0
I
W
|
o
Z
I

Disable Sound Demonstration in Attract mode

jm}
m
mn
]

Enable Sound Demonstration in Attract mode

SWITCH 4 - ON BONUS TANK FOR SCORES ABOVE

OFF NO BONUS TANK FOR ANY SCORE
S 6 7 8 <- SWITCH NUMBERS
0O 0 01 — BURN-IN TEST(1ST 2 DIGITS IN CHECKSUM=SOCKET#)
1 0 01 - COLOR BAR DISPLAY
01 01 - CROSS HATCH GRID
1 1 0 1 — CONTINUOUS COLOR MAP WRITES
0011 - VIDEO RAM ADDRESS SELECT WRITES
1 011 - VIDEO BIT MOVE
0111 - 10 BOARD DRIVER TEST
1110 - Display current options in effect

##%# Close SLAM switch or turn off/on same for new test ###

1 2 6

00 25 CENTS/GAME 00 EASY (LIBERAL)

10 S50 CENTS/GAME 10 MEDIUM EASY

01 2 games/2S cents 01 MEDIUM HARD

11 1 same/25 3 aames/S0 11 HARD (CONSERVATIVE)

2 4

00 3 TANKS/GAME SWITCH 7 if on then cocktail version

10 4 TANKS/GAME if off then uerisht version

01 S5 TANKS/GAME

11 7 TANKS/GAME SWITCH & if on then Add—-A-Coin feature
enabled.

if off then no Add-A-Coin

SYMBOLS: X <-IGNORE ! 1 <~TURN ON (CLOSE) { 0 <- TURN OFF (OPEN)
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Your NATO DEFENSE game incorrporates a number of adiustments
order to control the time the plaver can tie up the machime. You
can control the followins:

1. 'Number of tanks per same 32,4,5 cor 7 tanks.
We sussest 3 tanks per game

2. Bornus tank feature — at a selected score level
We suggest vou turn this feature on

3. Points needed for bonus tank.
We suggest 10,000 pPoints per bonus tank
You can set it at 20,000 , 20,000 or 40,000 pcints.

4, Price per pPlav.

We suggest vou follow vour location policy as to price.
vou can select 25 or S50 cent plav.
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Controls used in the Game

‘The Plaver has the followins controls:

Jovstick - When moved in anvy of four directions, the
Plavers tank will move in that directian, That is up,down,left,
right. The Jovstick contains four switches which are depPressed by
the movement of the control by the pPlaver.

One Plaver Start - 5Starts the single plaver =zame if an
apPropriate number of coins have been derosited.

Two Plaver Start - Starts the two pPlaver game 1if an
apPropPriate number of coins have been derosited.
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Hardware Conceprts

The same is comPosed of two circuit boards:

1. Processor board — Contains,
A. MicropProcessor
B. Memories (RAM & ROM)
C. Video Generator
D. Control Logic

2. Interface Board — Contains,

A. Sound svnthesizers
B. Switch inPut decodinge
C. Qption DIP switches

2. CoProcessor Board -

A. Proprietary logic to increase pPerformance
of 280 for sraphics functions.

The Processor board acts as the brains and
display unit for the osame. It contains a 280
micropracessor and Read Only memories which contain
the programmins for the game. In addition the board
contains the hardware for generatine the color diseplay
seen by the Plaver on the monitor. The control logic
incarporated in the same allows for pPeripheral boards
(Interface board) to communicate with the
microProcessor.

A computer would not be of much use to anvbody
unless it could talk to “the outside world-”. The
Interface Roard serves this pPurpose. The boards acts
as the “eves and ears” of the compPuter - scannins
cain,start,Jjovstick and other switch inpPuts and
reporting their status to the computer. In additon to
havinae “eves and ears” a =same needs a mouth - sound.
The board alsoc serves as the generator of svythesized
sounds via it’s two FSG (prosrammable sound
aenerators) and amplifiers. This same also
incorporates a tape unit which supplies srecial sound
effects. The board serves to control the following

functions:

1: Supprly power to tare Unit (Transistor switch).
2: Connect left channel to speaker (relavy

contacts).
2: Connect risht channel to sreaker (relavy contacts).
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The tare unit is an automotive twpe stereo unit which
contains an cassette recorded by PNM. The Interface
Unit takes care of all the needs of .- the recorder,
turning it on and off and “cueine” the individual
tracks to the outside world as resuired.

Game Set—Up on Location

Before placine the same on location vou mavy want
to reconfigure the game to suit the clients in vyour
location.

To set up the sounds first start the game in the
twoe Plaver mode and then adiust Channels A,B and C.
Ta adiust Channel D vou will need to have someone Play
the same while vou fiddle with the tare unit controls.

The <game incorpPorates four channels of saound.
You may want to change the volumes of these channels -
this is how wvou do it.

Channel A - (PSG) Warning tone: Adiust trimmer Pot on
inter face board (Small Board hooked to larse board) at

Ltocation -2 7D

Channel B -~ (PSG) Mine explosion sound trimmer prot on
interface board (Small Board hooked to larsge board) at

Location -> 7C

Channel C — Tank chatter sound coming from tare unit. Oon
tare unit itself, Control the Master volume for Channels C and D
by increasins the “VOLUME’ control on the tare unit itself. To

make Channel C lauder than D move “BALANCE” control till the
desired volume is obtained.

Channel D — Tank crash sound cominag from tare unit. On tare
unit itself, Control the Master volume for Channels C and D by
increasing the “VOLUME’ control on the tape unit itself. To make
Channel D louder than C move “BALANCE’ control till the desired
volume is obtained.
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Helpful Hints about vour Game

There are a number of areas vou sould Pav
attention to in order to maximize vour earnings from
this same.

Care of the Color Monitor-

The Primary display device for this same is the Color
Monitor. When You receive vyour same., or move it around, vou mavy
find that the oame has acauired what aprears to be a case of
multi-colored blotchy color areas. These are caused by strav
masnetic fields which masnitize the tube and surroundina metal.
We susgest that vou “desauss’ vour game with a degaussing coil.
The «coil is a large round electromasnet which Pluss into the 110
volt 1line. Since the Power line is AC it has the pProprerty of
demasnitizing the parts near and on the monitor., Your
distributor most 1likely has such a coil and will be able to
instruct vou in its use (if vou need it at all). Al controls on
the monitor have been pPreset at the factorvy. If vyou change anvy
of the controls vou better know what vou are doins!

Care of Tare Unit-

This aame incorrorates an leaderless autoreverse
cassette which Produces the chatter between tanks as well as the
crashine sounds when the tanks are hit. We susgest that vou Pav
particular attention to the maintenence of this unit. If vou
find that the Stereo unit is functional (trvy plavina a resular
tape in it)s, vet the leaderless cassette doesn’t rplay, vyou may
have a damased or worn ocut tape (under normal use (?) these tares
have a lifetime of over two(2) wvears). You mavy pPurchase from PNM,
a replacement for vyour orisinal tare.
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Care of Plaver Controls—

The Pushbutton parts used in the front Panel
of the same can be directly cross-referenced to WICO
rerlacments. The leaf switches are gscld plated and
may be cleaned with an ordinarvy riece of ParPer rubbed
between the two surfaces. An ordinary point adjusted
mayv be used to set the spacins. The Jovstick should
be alisned so that it is sensitive for deflection in
4 directions. :

Coin Door -

The 1l1ist of thinaes that can be done to a
coin door 1is unbelievable. If the mech fails to
accePt coins after months of service we suggest you
clean it (Whon’s buried in Grant’s Tomb?). The door
incorporated a slam switch which is NORMALLY OPEN. To
test the operation, kick the door and watch for a ogame
reset. The slam switch erases ALL credits (sorry
Charlie!).

Cabinet Levelers -—

The cabinet is shipped with levelers used to
malke the same level (losical?). We stronsly suggest
that vou install them tos A. Protect vour floors from
scratchine; and B. To keer vour pPlavers from waltzins
vour same across the floor. .

TLC -

Treat you oame with a lot of care and it
will make bass and bass of quarters for vyou. Here at
the factory we Put a lot of care into the Prosramminse
and buildins of the game to make the same a success.
Keerp the game workins in torP form and both vou and the
plavers will be harpv cookies.
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DIAGNOSTICS SECTION III
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The Rom test set supplied allows the technician to test the
electronics packase in the NATO DEFENSE game.

1. DIAGNOSTICS ARE ENABLED WHEN SWITCH 8 IS ON -
(THE BOTTOM MOST AND LEFT SWITCH).

2. CLOSE SLAM SWITCH TO SIGNAL CHANGE OF DIAGNOSTICS SWITCH

P

1 2345678 <~ SWITCH NUMBERS

X X X X0 0O 1 — BURN-IN TEST(1ST 2 DIGITS IN CHECKSUM=SOCKET#)
X X X X1 001 - COLOR BAR DISPLAY

X X X X 0101 - CROSS HATCH GRID

X X X X1 1 0 1 —~ CONTINUOUS COLOR MAP WRITES

X X X X001 1 - VIDED RAM ADDRESS SELECT WRITES

X X X X1 011 - VIDEO BIT MOVE

X X X X0111 - 10 BOARD DRIVER TEST

X X X X1 111 - (RESERVED FOR FUTURE USE) (SETTINGS)
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DIAGNDSTICS SECTION III

BURN-IN Test Rom instructions
The Burn in test supprlied to vou contains the following
tests:

i: Checksum of alf roms in the svystem -
Reports the condition of all ROMS on board.

23 Harness/Control/10 board Test seauence
Displavs the Position of all switches in
the svystem.
38 Dip Switch Displav
Shows the switch Positions of the two dip switches
on the IO board.

43 2114 RAM test — Test the conditicn of the on board RAM.

S: 4116 RAM test — Test the display RAM.

6t Coprocessar test — Test verious section of copProcessor
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DIAGNOSTICS SECTION III

# TYPICAL DISPLAY #
06/21/82 <—- Version of this ROM set

<CPu Checksums> <CoP Checksums>
-QQ Lok> B4=<ok> <~ CopProcessor EFROM test
02 <ok> C4=<ok>
04 <ok> D4=<Cok>
06 <ok> H4=<ok>
08 <ok>> Ja=<ok>
10 <ok> K4=<ok>
12 <okZ>
14 <ok>
- . = (Cocktail version)

. . . « <= These are the DirP Switches

.« . e o K= . . OprPen circuit __ Closed circuit

. « « s 2114 ERR <~ Bad 2114
. - =« « 4116 ERR <- Bad 4116

( Plaver 1 control) ( Plaver 2 control)

‘ » o N . ¢ ¢ ’ "3 .

¢ o ) Fal Fal ’ '

~ 1 2 plaver start
Either fire button

Note that from time to time you mavy aet a 4116 errocr messase.
Since the 4116 ic’s are used in the video section, +vou can still
have a very pPlavable same with a small fraction of errors.

If +vou 9et anv error messases in the lower left side of the
screen, these are caused by problems with the CoProcessor board.
Errors such as ‘CNTXT ERR” or “ADDR XLAT ERR” are CoProcessor
generated. If wvou receive a large number of messasges in the
lower left hand side», +vou either have the pPower missine from the
corocessor or else the SO pin flat cable has come loose.

A1l errors besides 4116 are of a very serious nature and should
be corrected immediately as they imPpair the earnine of the same.
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DIAGNOSTICS SECTION III

1111 CAUTIONS !!!1

There are a number of dependences and limitations of this
particular test rom.

1. The whole relam of tests derpend on the existence of GOOD
RAM in the lowest 1k segement of memorvy.

2. The tests used for the detection of errors and the 2114
and 4116 tests are very limited in their scorpe and the ability te
trace down subtle Problems in these areas.

CHECKSUMS

The first test (checksums) adds up the contents (numbers in
ROM) and generates a checksum number. The Test Rom has a table
of correct values and upron findins the correct value disrlavs
sCok>” to indicate it found what it expected. In case it doesn“t
find the correct number it will display a four digit number (16
bit hexadecimal checksum found). In case vou do set somethins
other than the “<ok>” check yvyou manual for anvy chanses which may
have been made to that rom since the production of the test rom.

DIP SWITCHES

The Dip switch display Pprovides you with a method of
determining the pPosition of the dir switches located on the IO
(small) board. What vou are seeins on the screen is the internal
representation (as the computer sees them) of the dip switches on
the IQ board. This test is useful in determinine the most Jow
level opPeration of the IO board.
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DIAGNOSTICS SECTION 111

PLAYER CONTROL DISPLAY

One thins that is most annovins is problems in the harness
and the adjustment of switches. This test shows you the orpening
and closing of switches on the:

A Plaver 1 control pPanel
B: Plaver 2 control panel
C: Coin and slam switches

D: Fire button

The dots (.) shown represent the identical switches and their
correct positions on the fron pPanel of the actual game. The only
exeception to this rule is on the pPlaver 2 pPanel. In this case
vyou will find that the pPositions used for the one and two rlaver
start Hhave been rerlaced with the COIN and SLAM switches. The
symbols (.) and (%) represent the OPEN and CLOSED rositions of
the switches on the front rPanel.

Theory of OrPeration

Imbedded in the base of the ROMO rom is code which detects
the existence of a Romi14. If it does find a rom in this pPosition
it checks for the Proper contents at the besinnins of the ROM14
and if thevy are correct, the svstem begsins execution at besinnins
of ROM14 + 6. :
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DIAGNOSTICS SECTION II1I

COLEAR — Color Bar disrlavy generator,

THIS routine 9enerates a color bar Pattern to test
the oreration of the video section. The test itself
erases a bvte to zero then writes to the selected rlane

of displavy memorvy.

You will find this routine especially useful for
testing the Wait line back to the CPU as well as
the timins of writes.

The following must be runnins for this test to
oreratet

1 CPU and select lo9ic to RAM/ROM
2 CPU RAM
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DIAGNOSTICS SECTION I11

VIDSEL -~ Video Ram select writes

In this test we cause each of the Video RAM select lines tao
be selected. Each Video RAM is read and written to in sequence.
This test is designed to check that the Video section is actually
connected to the CPU section.

Use this test to check for the existence of /MRD + /MWR
+/WAIT as well as the address lines leading to the Video RAMS
and the signals internal to the video circuit. Each address line
going to the Video RAMS is exercised as well. In addition the
data written is incremented after each pass throush the test.

The test will try to reset the Video Controller chip and
then begsin to read and write data to each of the address boundry
location points 1,2,4...1ast significant address. These are the
only locations which will be written to.

Svync your scorpe to the /0UT O select as this signals the start of
a select sequence.
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DIAGNOSTICS SECTION III

VIDBIT - Video bit Move

This routine senerates a sinsgle bit write in each
and every cell (bvte) in the displavy memory. It is
intended to detect stuck bits in individual rlanes.

In the normal opPeration of this routine., vyou
will see thirty two lines accross the screen. On
each Pass vou will see the entire aroup move to the
cide one single cell. VYou will notice that the test
repeats after every eisht writes due to there beins
onlvy eisht bits to test Per cell.

Since the memory is arrangsed to the processor
as eight bit bytes and the internal representaion
is as 4 bit pixels. You may be able to isolate the
problem to whether the Problem is of a 4 or 8 bit
error Pattern. — Internal to video or in the
interface between the two.

This test reauires that the CPU be functionins

as well as the 2114 Ram section. Selects to
these sections must of course be orPerating.
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DIAGNOSTICS SECTION III

PSGTST ~ I0 board driver test

Proarammable sound senerator and QUTPUT DRIVER
test

In the Psa test, each channel of the pPsa is,in
sequence freauency modulated at full volume.

Aafter all the Psa’s have been tested, the
relavys and transistor drivers are sequenced in
order.

Sequence:
1 A1l units off

2 Tare Power on
Talk track on
Coin meter Power on

3 Explosion track relavy on

4 Explosion track relay off
Coin meter off
Talkins track relavy off

S Start at seauence number 1 a=gain

While each of the above is soin2 on, each of the & channels of
the PSG’s (3 channels per PSG) is being freaquency modulated.
This makes a sort of WhooopsWhooorP,Whooor and pPause sound. The
freaquency modulated sequence is carried out on the total of &
channels supplied by the two PSG’s.
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NOTICES IV

WARRANTY

Pacific Novelty Manufacturing (PNM) warrants that
it‘s circuit boards and Parts are free from anv
defects in workmanship and materials under normal use
and service, for a pPeriod of thirty (320) davs from
date of shirPment. PNM also warrants it’s television
monitors (in g9ames which use them) to be free from anvy
defects in workmanship and materials under normal use
and service, for a Period of Thirty (30) davys from
date of shipment. No other of the Seller’s pProducts or
Parts therefor are warranted.

If the pProduct described in this manual should
fail to conform to this warranty. The seller’s scale
liability shall be, at its option, to rerair>rerplace.,
or credit Buver”’s account for such products which are
returned to the Seller durings the said warranty pPeriod
Provided that:

A) The Seller is prompPtly notified IN WRITING
uPon discovery by the Buver, that said Products are
defective.

B) Such products are returned to the Seller’s
plant’ and

C) Seller’s examination of the said products
discloses to the Seller’s satisfaction that such
alleged defects existed and were not caused by
alteration, impProper repair, installation, accident,
misuse, impProrer testins or accident.

In NO event shall Seller be liable for incidental
or consequential damases such as lass of Profits, loass
of use or any other such losses.

Excert for anvy exPress warranty set forth in
written contract between Seller and Buver which
contract supersedes the terms of this order, this
warranty 1is expPressed in lieu of all other warranties
exPressed or implied, including the impPlied warranties
of merchantability and fitness for pParticular Purpose,
and of all other obligations or liabilities on the
Seller“s pPart, and it neither assumes, nor authorizes
any other pPerson to assume for the Seller any other
liabilities in connection with the sale of Products
under this order.
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NOTICES 1V

WARNING!

This equiprment generates, wuses and can
- radiate radio freaquency enersvy. If not
installed and wused in accordance with the
instruction manual - it“s use may result in
interference with radio communication
services. As tempPorarily pPermitted by
resulations, it (the 9ame) has not been
tested for complience (with the limits for
class A comPutins devices) persuant to sub
part J of pPart 15 of F.C.C. rules, which are
desisned to Provide reasonable pProtection
asainst such interference. Opreration of this
equipment in a residential area is mav cause
interference - in which cases the user, at
his own exPense, will be reauired to take
whatever measures may be required to correct
the interference.
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INSTRUCTIONS ON INSTALLING BUILT-IN SPEED-UP KIT FOR NATO DEFENSE

The Nato Defense gsame which vou have Purchased has a built
in “speed~up” kit already in it. It is very simpPle to install.
This chanoe gives the plaver, completely new mazes to clear.

To changse your game, vou will have to pPull out a total of
four ROM (Read Only Memories) and chanse their rPositions. These
ROM“s are about 1 1/4" by 1/2" in size and have 24 pins on them.
Note that each ROM has an identification label which identifies
which pPosition it is surrPosed to g0 into when shirPed from the
factory.

You can pull out the ROM“s by inserting a screwdriver
between the bottom of the ROM and the black eplastic socket
holdins it, and prvins it out (it does not take much force).

To 1insert the ROM‘s in their new pPositions note that the
rnotch on the ROM (at the center torp of the pPart) is pointine
toward the torp of the board. Make sure that all 24 pins are in
the socket. Now pPress the ROM into the socket (it should @o in

without bending any pPins).

Look at the COPROCESSOR board (the top board) and find the
following ROM“s:

L K J H F E D c B A

! !
' 1!
! !
! 2!
! !
! 3 !
! ROM ROM  ROM ROM ROM ROM :
! K4 J4 Ha D4 C4 B4 3
; s

To change wyour game:

Exchange ROM.K4 with ROM J4
Exchanse ROM C4 with ROM B4

So ROM K4 soes in socket J4 and ROM J4 sces in socket K4 and
ROM C4 soes in socket R4 and ROM B4 aces in soacket CA4.

That“s all there is to it. Note that when you run vyour
diagnocstics, the CHECKSUMS for J4, K4, C4 and D4 will be
different -~ this 1is normal. The numbers disrplaved wil)
cerrespond to the numbers listed (on the line Just before the
bottom) on the label pPasted to the torp of the RUOM“s onccuprvying the

sockets.



