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|. INTRODUCTION

1.1 PHYSICAL DESCRIPTION OF GAME

Atari’s Night Driver s a one-player driving
game. The game is packaged inits own distinctively
styled upright cabinet that rests directly on the floor. A
23-moh TV monitor s mounted inthe top (ront of the
cabinel, with the monitor viewing screen slightly
tilted back from verncal, {Tigures 7-1 and 7-2 in
Section VI and drawing number ADDB264-01, in
Section 1X of this manual, provide external and
sectional views of the game cabinet} The 1V monitar
iv covered with  Plexiglas panel.

Playor-aperated controls are mounted directly
below the TV manitor viewing screen on the front of
the game cabinet. The contrals consist of g steering
wheel, a four-speed gear shifter, an accelerator foot
pedal.a three-position rocker switch. and o pushbut-
1on. The rocker switch is labeled NOVICE TRACK,
PRO IRACK, and EXPERT TRACK. The pushbutton
switch iy [abeled START. Two speakers mounted an the
front of the game cabinet provide game seund,

Two identical coin mechanisms are mounted on
the lower tront center of the game cabinet, below the
steering and shifting controls. Cither of theswe two
miechanisms can initiate play, The cash box s located
behind a locked access door 1o the coin mechantsms,

1.2 SUMMARY OF GAME PLAY

The plaver's nbjective is 1o keep the car within
the pylon boundaries of the track and 1o go as fast as
possible,

Afrer the proper coins have been msered in the
cuin mecharism, the choice of which track to he
plaved should be made. The difficuliy tactor of the
tracks is determined by the track select rocker switch,
In other words, the PRO TRACK is more diffic ult than
the NOVICE TRACK, and the LXPERT TRALK i« more
difiicul than the PRO TRACK.

Once the determination of the desired tack is
mde, 4 plaver must press the start pushbution, This
begins the game play and the game time hegins
counting down trom 100,

Now with the left hand onthe steering wheel, the
right hand on the 1our-speed gear shifier, the right
foot on the accelerator (oot pedal, and the sound of
an idhing motor, the plaver may begin 1o drive’”” the
car glong the racetrack.

Acceleration iy s inoa real car, Start oat in
anyvthing but first wear and the car accelenates slowly.
Start out in finst gear and the car accelerates aicely.
Once the car is moving, shifting inte progeessively
higher gears increases the speed of the car, 1 the car
aoes into a turn oo rapidly, there will be the wound of
the car skadding from the game cabinet speakers. If
the car “drives into o track boundary, a crash sound
will be heard from the game cabinet speaker and the
TV monitor viewing screen will flash,

The outstanding feature of Night Driveris thantis
a game of skill. The player muost skillfully manipulate
his car along the track in a race against lime,



2.1 GENERAL

Il.  SPECIFICATIONS

Cabinet Dimensions:Height 73 anches, Width 250

[ Sdomitor;

Coin Mechanisms:

Cash Bus:

Power Cord:

Ons O Switch:

Self-Test Switch:

Lighting:

2.2 ELECTRICAL

Power Requirements:Uses  conventional

Fusing:

inches, Depth 32 inches.

Black and white 23-inch ~screen,
videao inpul.

Twoidentical  mechanisms,
decept only guarters.

Eemovable:  located  behind
locked aceess door 1o coin
e huanismes,

Approximalely 6 feet long,
extends from rear of game
cahinet  and  has grounded
three-prong plug for conven-
tional grounded wall outlets.

Hidden above the Accelerator
Foot Pedal for ownersoperator
ACCEsS,

Located at the inside front of
game cabinet to the immediate
left of coin box.

One 18-inch fHluorescent tube
for cabsinet lighting. One 9-inch
black light for besel lighting.

grounded
wall outler providing 110 volts
AC.B60Hz, single phase, rared at
about 200 watrs,

All fuses accessible from Rear
Access Door of the game
cabinet; TV monitor has two
IAG T-amp slow blow, 250 valt
iuses and remainder of pame iy
protected by two 3AG 3-amp
quick blow, 250 volt fuses. bath

Fower Interetipt
Suite hues:

mounied side-by-side on the
tloctronics Tray Assembly.

These are safety  interlack
switches  located  inside  the
gamie caliinet Rear Acoess Door,
They cause the removal of AC
power to the game when the
access door s opened.

2.3 ENVIRONMENTAL

Operating and
Slaraue

Fram 32 degreos Fabrenheit o
130 deprees Fahrenheir an-

Temperature Range: bient temperatures.

Relaties Humidiny:

Masimum of 80 without con.
densation,

2.4 OWNIER/OPERATOR OPTIONS FOR
STRUCTURING OF GAME PLAY

ot

Cuame Lenygth:

Latended Play:

& 25q por player
& 250 pet two players
50¢ poer plaver

® 50 seconds
® 75 seconds
& 100 seconds
® 125 seconds

See paragraph 3.4.2 in Seaion
I,

2,5 ACCESSORIES AVAILABLE ON
SEPARATE ORDER

Video Probe:

Computer Tuest
Fixture:

Computer Tes
Fixture Night
Driver Adapror:

Order from Atari

Qrder from Alari, catalog no.
CTE

Crder  from  Atari,
Plugs and Test PROM;s

Program



lll. DESCRIPTION

3.1 FUNCTIONAL DESCRIPTION OF
GAME

The block diggram in Tigure 3-1 illustrates the
majar tunctional parts of the Night Driver Game. Note
that the game printed circait board thereafter re-
terred toas POBy sends composite video signal 1o the
I monitar and o separate audio signal to the game
cahimel speaker.

3.2 GENERAL INFORMATION

General information about the game in the
tallowing sithparagraphs provides g background for
the Insallation Insructions in Section v of this
munual. and the description of Game Sequence in
preragraph L3 ol this section,

321 Energizing the Game:

Fhe wame is energized by inserting the AC power
plag into are adtive wall autlet that provides the
sprecimied AC power as disted  in Section 1L
Specitications, ol this manual. The Power (/04
saitcho hidden above the aceelerator foot pedal must
be et tao the “on” position,

122 TV Monitor:

Thee wame~ Tv monitor s a self-contained
transstanzed television maonitor with compuosite
videa input, Because the composite video signat sent
1 the moniton by the conrol circuitry differs inomany
respe s fram the signal denved from commoercial TV
braade ads, the pictwe appeanng on the screen i
ugtlihe that ora home 1V <et and the monitor does not
produce any sound.

323 TV Maonitor Picture:

The game's TV manitor picture produces only
twir levels of video pwhite and blackt, instead of more
or less continuous shades of gray seen on a home TV
CIN AT

3.3 GAME SEQUENCE

3.3.1  Operating Modes:

During normal use, Night Driver can be describ-
edas operaiing in ane of two modes—atiract and play.
Connecting the power cord 1o the proper AC source
energizes the garme and the game will beinthe attract
maode. The game remaine in the altract mode until the

propes number of coins have been inserted and the
coins clear the coin mechanmi=m and the start
pushbutzan has been prossed, Pressing the start
pushbution imitates game play and the game timer
begine couming down from 100 by one-digit in-
crements, When the timer reaches serol the game
goos info the atract mode (vee OwnersOperator
Optians, patagraph 3.4 of this section.

332 Atiract Mode:
Figure -2 illusirates the TV monitor display
during the attract mode. During the altract mode the

HIGH SCORE 0CQ TOP SPEED 00¢

GAME OVER ATARI
TOP SPEED 00D

YOUR SCORE 00O
i
. l' "

Figure 3-2  Attract Mode TV Monitor Display

™ monitor will display the highest score and speed
obtained by a plaver since the last power-up of the
game, Thewords “GAME OVER™ will flash on and off.
The rogdway pylons will move as if the car is moving
along the road.

3.3.3 Play Mode:

Figure 3-3 illustrates the TV monitor display
during the play mode. During this mode the TV
monitor will display 3 roadway that advances when
the acceleralon foot pedal is stepped on, Shifting the
gedr shifter through the gears increases the advancing
speed of the roadway pylons. If the car comes into
contact with one of the pylons, the roadway pylans
will stop advancing, the TV menitor display will flash,
and a crash sound will come from the game speakers.
[P the car "drives” off the roadway, the following
message will be displayed on the TV menitor:



Figure 3-1 Functional Block Diagram of Night Driver Game




TIME 0&8
TOP SPEED 103

YOUR SCORE 013

%342

Figure 3-3 Play Mode TV Monitor Display

Ot THE ROAD
WAIT FOR THE TOW TRUCK

Alter approvimately three seconds, the message will
disappear and the roadway pylons wiil reset so that
the car is again belween the roadway pylons,

Tabie 3-1  Price/Time Per Game Options Settings
SWITCH SECONDS PLAY
POSITION PRICE
{ 5 2 playsicoin
1 50 1 plavicoin
2 50 1 play/coin
3 50 1 plays/2 coins
4 75 2 playsscain
5 75 1 playscom
6 75 1 playscoin
& 75 T play/2 cains
g 100 2 plavs/icnin
9 00 1 playseoin
A 100 1 playseoin
i 100 1 play/2 coins
C 125 2 plays/coin
D 125 1 play/coin
L 125 1 play/coin
¥ 125 1 play/2 coins

positions. This swirtch, located at coordinates L10 on
the PCB see Bigure 3-41, may he adjusted for the
desited pricestime structuring as indicatod in Table 3.
1 The switch Position column indicaes the alpha-
nurmeric that is printed on the switch itselt, as wel) as
the tirst charactes immediately Tollowing the word
QPTIONS in the IV monitor display during self-tes
iseer bigure 5-14 The Seconds column indicates the
ttal plav length mot including bonas, as adjusted
decording 1o paragraph 13,25, The Play Price column
tndicates the Price 1o play the game.
Bonus/Track Diificulty Options:

Maunted on the Night Driver PCB s a four toszgle
DIPIdual in-line packaget switch. This switeh (see
Bigure 3-41, located ot coordinaes M10 on the PCE,
may he adjusted for no bonus time, bonus Gime, or

“hard-to-get " bonus time, Also this switch may be ad-

justed to change the tracks thusdecreasing the play-
ef familiarity "factord heseoptionsare all fisted in 1able
3-2. The Switch Position column indicates the togyle
position of switch M10 on the Nighy Driver PCB. The
Self-Test Display calumn indicates the tour characters
arouped together after the word OPTIONS in the 1V
moritar display during seli-1esr jsee Figure 5-10, The
Option column indicates the oplion provided when
that switeh is in the QN position,

343  Volume Conlrol:

Cantrol for the volume of all game audio s
loeated o the Nipght Dreiver PCB. This s g small
potentiometer IRT1TE located onthe component side
of the PCB, as illustrated in ligure 3-4,

Table 3-2 Bonus Time/Track Familiarity
Oplions Settings

SWITCH
POSITION

SELF-TEST

DISPLAY OPTION

3.4 OWNER/OPERATOR OPTIONS
"‘5.4.1 Price/Time Per Game Options:

Mounted on the Night Driver PCB is a hex-
adecimal switch that has fifteen different swiich

1 2 3 4

O1l OFF OFF OIf - 0600
ON OFF OFF OFF 1000

No option selected,
Toggle 1 provides
Lionus time jequal to
game time} awarded
for scare of 330,
Tougle 4 ON when
Togsuie Tis ONmakes
bonus time score of
350 more difficull 1o
achieve,

Toggle 2 reverses the
turns of all three
tracks.

Toggle 3 has no func-
tten and is not con-
necled in the circuil.

O~ QOFF QFF ON 1001

ON ON QFF ON 1

ON ON ON ON 111




72\
N4
m—_

Bonus Time/ Track E=—
Familiarity Switch

Price/Time Switch

1]

a:g Volume Gontrol

Figure 3-4  Localions of Owner/Operator Option Switches and Volume Control




V. THEORY OF OPERATION

4.1 GENERAL COMMENTS

Thissection provides a technteal deseription of
the Night Driver PCB that issupplementalto the signal
description in Seation VI Troubleshooting. Section
1% contains sobematic diagrams, assembly drawings,
and parts fists relerred ko oin the following sub-
paragraphs ol this section. Figure 4-7 is a block
diagram af the Nighi Driver PCB.

Cnthe Night Diriver PCB schematic diagram,
drawing numboer 006231, the symbol P jappearing at
various inputs of the integrated circsitsy indicates a
cenmectzan 1o +5 VIO thiough one of the 1K ohm
resistons RY R4, R520R11L

Lo casy reterence, the Night Driver PCB s
divided inte 126 sections. Those sections are identilied
b letiers A through R Bkipping lettees G 1L O and Q.
Because they may easily be confused with numbers 6,
Tl 41t the shoet side of the PCB and numbsers 1
thraugh 4 tor the long side ol the PCB. For example,
shect 3 ab schematic 006321 illustrates o random-
dccess memory (RAMY HE a0 the upper Teft of the
drwing. The component hardware of RAM Hewill be
towmnd at caardinates 11 and & on the PCB.

4.2 COMPONENTS OF THE MICROCOM-
PUTER SYSTEM

The mic TUCOMPUILED syslem Cartics out com-
pics ks of the game by periorming a large number
of simple tasks, Contral of the system s the primary
function of the Microprocessor. The Microprocessor
causes the syslem 1o perform the desired operations
by addressing the Program PROMs (programmabie
read-only memaoriesy for an instruction, reading thar
instruction, then esecuting the simple task dictated
by that instruction. Temporary siorage of  data
necessary for the exceution of a Tuture instrue tion,
such as arithmetic operation, takes place in the Page
Zoro memory.

4,21 FProgram PROMSs (hottom of schematic sheet
3):

The Program PROMs consist of read-only
memories [ROMs), permanently  programmed by
Atari to execgte the Night Driver game. This memory
has the capability of outpuiting cight bis of data for

each af 2,048 combinations of ones and seros on the
ten address inputs, In computer terminology, this s
slateed as a memaory size of 2K « 8,

The Night Driver game contains one of two
combinations of ROM chips 1o make up the Program
PRON, depending on when the individual Night
Driver POB was manulaciured. For the carly produc-
lionmadels. Program PROMs consist of cight chips fas
illustrated 1o the left of the word PROGRAM PROMS
o the schematic diagramd, Later production models
consist of two chips (as ifhustrated to the right of the
word PROGRAM PROMS on the schematic diagrami,
1he cight Program PROM chips are complewcly
interchangedhle with the bwo Program PROM chips.
bt necd not be retrofit,

since data i the Program PROMs v a permuanemnt
physival configuration of the PROM chips, the data is
nat lost when power is disconnected from the game
orwhen the chipis removed from itssocket. Since the
Program PROA consist of read-only memories, the
result of art addressinput can only be the “reading ™ of
data stored in the manulaciuning process. 1t is nol
possible to Twrite” in more data. (The term PROM
slands tor programmable read-only memory. To Atari,
this moeans that the chip i a programmable ROM, To
vou, this chip is only 0 ROMA

422 Page Zero Memory (right side of schematic
sheet 3):

Page Zoro memory cotsisis of two random-aceess
memories (RANMs Data may be stored in Page Zero
memary {called Cwriting” Page Zero), then later
recalled tcalled “reading ™ Page Zero). Memaory size of
Page Aero s 512 x 8.

in order to read Page 7Zero, RAW (pins 161 input of
the chips must be g high logic level and O (pins 9
input must be a low logic level, To write Page Zero,
RAW input must be a low logic level and OD input
must be a high logic level,

Ay previously mentioned, data stored in Page
Zorg memory iy dor the purpose of performing
operations on data as instructed by the Propram
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Figure 4-1 Block Diagram of the Night Driver PCB

PROM-. Since Page Zero is & temporary storage arca,
removing power from the chips will “erase™ all stared
data,

4.2.3
2

Microprocessor (left top of schematic sheet

carlier, the controller of the
Microcomputer s the Microprocessar. From the
Microprocessor, a sixteen-hit address bus addresses
the Program PROMs, Page Zero, and Enable. An
cight-bit bi-direcional data bus serves as a path for
transloreing data from the Program PROMs, 1o and
fram Page Zeco, and 1o the Roadway RAMs,

Asmentioned

4.2.4  Tri-State Devices:

Tri-state devices, such as M1 of schematic sheet 2,
are capable of having normal logic outpur of ones and
zeros whoen disable (pin 1) s aralow logic level, When
disable 15 a1 a high logic level. the output becomes a
high impedence. In other words, when disable is at a
high logic level, it is equivalent to complelely

10

removing device M8 from the circoit. ROMs and
RAMy are also tri-state devices, Each ROM or RAM
must be enabled by a certain logic level at its chip-
enable input before the device is capable of inputiing
or outputiing data, Inthe case of the Page Zero RAMs,
this chip-enable input is identified a5 OGN

4.3 MICROCOMPUTER SYSTEM

The primary function of the Night Driver
Micrucomputer is to instruct the game cireuditry for
the proper TV monitor display and audio outputs for
carresponding manual inputs,

4.3.1  Program PROMs Enable:

With initial power applied to the Night Driver
PCB, the Microprocessor addresses the Program
PROMs for an instruction by placing a sixteen-hit
codeat outputs ABOthrough AB15. Enable HZ receives
three address lines (AB10, AB11, and AB12) as an
mstruction of which part of the Program PROM, 10
access. Outputs of anc-of-ten decoder H6 enable



cendy e indivdial ROSMS o the Proygram PROM S
recqui et tor the desired instruction,

43.2  Page Zero Enable:

Nonowith Tiable aekeiressedd tar the enabling of
e eesived Progiamn PROMS, and the Program
PRON S wilifressed for 3 data instruction, the
Atiroprocessor receies an cight-bit date instrucrion
Tresmnt Lives Properain PROMA ooy thee obata Do 1 ks data
destrue e o ludes the storage of intormation. the
ST npreot s dedresses Lnable une-ot-ten decoder
12 rehdress Tmes BAY BAUL and BATT to enable Page
Aetocand inswotes datwango Page Jewo, The procedure
al wiriling o Page Zeroons enabled by o signals:
autprul aisabde O ipin th most be o high logic wvel
atnd tead sweite RO pin 160 must be a law logi level,
Wl thie ot daty trom the Nctoproo e on
the data s b stoned inro o Page Zero location
detesnaned by Pave Zero address inputs BAOthrough
R

2 | | E4 pin 6
i—vtl-“ ;oSE -+—ﬂ.4(» 1 *-‘

32[ | | E4 pin 8

Figure 4-2 2 and b2 Signals

433 Phase 2

Phigse 208140 20 s an outprut of the Micropracessar
and i derived drom the TN input signal irom
chivide-b-nuehoe M0 Phase 2 s the master timing
signan ol the microcompuier svstenn The signal, s
ilustrated e Tigane 4220 s positive when the
Sticroprocessor addresses the Program PRONS For
b e,

Thoe Microproeeossor adldresses Page Zere and
writes af redsis daigwhen the inversion ot phase 2o
praase 2ot 30 2 iy positive,

4.3.4  Playlield and Roadway Address:

Bath the Plasticld and Roadwav are addressed by
the toar Tegst signiticant bits of the adedeess bus tram
the N apracesan, Howevet, in order o write data
e the Plaviield or Roadway EAMs, the laner mos
receive their enabling signals droam Frable 12, Sinee
phase 2isnet an inpud to Froable 12 Gowally C4 pan s
that i anbv weritten anto the Plaviicld and Roadway
RANM whet phase 2 nan iy a low lodgic Tevel.

4.4 MICROCOMPUTER WATCHDOG
Wakchdog s an external monitoring svstem
that resets the Progrom eseoution back tooits intial
it Tt Bans, i the prostram esecution desiaies iom
i irtended sequence. This s accomplished by oa
wallchdog statement address coden incorporated in
Provtram SMemory {Prosram PROM L that resalts ina
W ATOH-DOC pulse an the elear inputs of flig=tlops L7
This clears the count of verlical blanking puiises e
BLANK wndd miost be accomplished before the flip-
tlops teach the countonthree vertival hlanking pulses

1



V. INSTALLATION INSTRUCTIONS

5.1 UNPACKING INSTRUCTIONS

5.1 Examination for Shipping Damage:

Belore shipment from the {actory, components
and suh-awemblios of cach pame are carefully
checked for proper operation. However, during
shipment some adjustments may have changed or
prarts man have been damaged. Upon initial remaoval
ol the wame from the shipping container, first
evamine the exterior of the cabinet. Then open the
rear g ess panel yreter 1o Section YU, Disassernbly
and Assemblviand examing the interior of the
cabinet Any shipping damage, such as a dented,
crached or broken cabinet, sub-assemblies broken.
lose, ete,, should be reported immediately 1o the
shipper and 1o Avarg, Inc

5.1.2  Mechanical Inspection:

After determination that the paine has been
tesened in goad condition, carefully inspect the
ienterion parts and verify the following:

it Al plug-in connectors are fiemly seated.
thi Thes tuses are all seated in their holders.

wioNo loose foreigh objects are presem jespe-
crally menal objects that could cause elecincal
short ciouilsg.

1l N harness wires have become disconnected
or pulled loose,

e sure sl major assemblies have beon checked:
gaunie PCBR, the transformer and other componentsan
the electronics tray assembiv, the tao coin megha-
nisms, the speakers, plaver controls, and TV monitor
chassis,

130 nat go on to the remaining paragraphs in this
section until the above mechanical inspection has
heen thoroughly perlormed.

5.2 VERIFYING OPERATION OF
INTERLOCK SWITCHES:

Interlock switches are located inside the rear
access door and are there to prevent accidental shock
of anvone whao has reason 10 stick a hand inside the

Rame cabinet. The function of these switches iy 1o
remaove all power that goes into the game when the
redr access door is open. These switches are mechani-
cally aligned by Atari, bt it is important that they are
thecked to insure the proper operation after ship-
[STIATS

After the completion ot subparagraph 6.1.2, plug
the AC Power Cord into the appropriate AC Power
Sourte refer to Section 1, Specificationst. Ser the
“Power OnOf switch, hidden above the accelera-
tar loot pedai to the “on™ position, Within approxi-
mately thirty seconds, there should be g raster display
on the TV monitor, Verify operation of interlock
suttehes as tollows:

1y Lnlock and completely remove rear acoess
door. This will cause the picture of the 1V
it sereen ko disappear,

thi Press switeh plunger for one of the interlock
switches and hold tor at least teo seeonds, If
IV monitor pictuie comes on, replace the
other imterlaock switch,

1w Repeat seep (bi with the other interlock

saile b

1 Cheek that both interlock switches  are
aligned in g manner that when the rear
deecessdonrisopened, the intedock switches
will disenygage.

Da not go on to the remaining subparagraphs in
this section uniil the operation ol the interlock
switches has sausfactorily verified.

5.3 OPERATION OF SELF-TEST FEATURE

3.3.1  Aclivating the Self-Test Feature:

Belore activating the Seli-Test feature, sot the
track select switeh to the PRO TRACK position and wet
the gear shifter to the 4th gear position. Now activate
the Self-Test feature by unlocking and opening the
voin. mechanism door, then seiting the Self-Test
switch located immediately inside and to the left of
the coin mechanism door to the "on'" position,

13



0123456789
OPTIONS F 1111
ROM OK

ABCDEFGHIJKLMNOPQRSTUVWXYZ

Figure 53-1  Self-Test TV Monilor Display

5.3.2  Visual Check:

The IV monitor viewing screen’s display shall be
ds illusirated in Tigure 51 The major jtems of the
displiy to be checked are as follows:

fa} Alphanurerios: Check o make sure that all
dlphanumerics are dispiaved in the correct order and
cach character s complete. Any problems that exist
indicate a problem associated with the plaviield
goenetator, Lo roubleshoot, refor to paragraph 5.4 in
this section,

thy Opticns. At this time, ignore the OPHON
line of the TV monitor display. Thiswill he diseussed in
subparsgraph 3,34,

fe) RO Check: The ROM line should indicate a
statement CROM OK” I not the slatement will
indicate ROM 1 through 7. This number represents
the ROM or combination of ROMs that have failed
this tesi. Fo troubleshoot, refer to paragraph $.4 in this

section.
i) Rowdway Check: The bottom of the TV

monitor viewing screen shall display two sets of white
boxes that diminish in size from the bottom up and

14

huve seven boses in cach group, W these baxes are in
av s ditterent thanesillustrated in Tigure 5-1, refer
to pardgraph 5.4 an this sectian,

i3 Moeenng Cheok: Turn the steering wheel to
the right. The rodadway pylon boxes should move to
the right. Turn the steering wheel (o the len, The
roddway pylon boxes should move to the leh,

i) Start Light Chock: The start pushbotion
~hould he lighted 0ot refer to paragraph 5.4 in this
serlion.

5.33  Audie Check:

Pertorm the following check steps. If there is a
failure, refer to paragraph 5.4 in this section, The
following checks should cause an audio scrcech
sound from the game speakers:

1at Set frack select switch 10 NOVICL TRACK
position.

{hi 5e1 track select switeh 1o EXPERT TRACK
position.

1t) Press the start pushbution,



(i Set gear shifter to st-gear position,

el Sel gear shifter 1o 2nd-gear position,
1fy Set gear shiften to 3rd-ges position,
11 Step on the accelerator foot pedal.

tht Trip the right coin dgoceplor,

ik Trip the beft cain acceptor,

The iollowing checks should cause na awdio
screech sound from the game speakers:

i1 50t track seloct switch o PRO TRACK powsi-
ticn,

k1 Set gear shifter 1o dth-gear pasition.

5.3.4  Adjusting the Options:

The option line of the TV monitor display
indicates the optional game structuring inr which the
game has been set. These options are adjustable by
the owner operator. For instructions [or setting these
options,  refer to paragraph 3.4 of Section 111
Description of Operation.

5.3.5 Game Play Operation Test:

Set the Seli-Test switch to the "ottt position.
Check the aperation of the coin mechanisms by
inserting old and new coins into the coin slot, Once
vou determine that the coin mechanisms dare QK,
initiate game play by pressing the start button. Check
that the car motor sound increases while shifting
through the gears with the accelerator (oot pedal
depressed. Then check that there is a crash sound and
that the TV monitor display [lashes when a roadway
pylon makes contact with the car. The game is now
ready to earn money.

5.4 TROUBLESHOOTING SELF-TEST
FAILURES
5.4.1 Visual Check Failures:

The following subparagraphs (ai through (f1 refer
to the identical subparagraphs (@) through (I} of
paragranh 5.3.2, Visual Check, For example if there iy
a fatlure in the alphanumerics line on the TV monitor
display as described in step {a) of subparagraph 5.3 .2,
traubleshoot by following the hints and instructions
in step (4d of this subparagraph. If there is no TV
maonitor display. check 10 make sure that the gameis
plugged info an active AC source, the game is turned
on thidden ONOFF switch), check all connectors,
check all fuses, and check interlock switches. If these

are all OK. troubleshoot TV monitor (substitulion i«
best wavt, then noubleshoot Night Driver POB
esubastizntion s best wa,

fap Alpfueaierios: Replace Night Driver PCB
treter teo Section VIb H allof the TV monitor display iy
warbled, this indivates a problem with the data and: or
address lings in the Night Wriver PCR. Check that lines
are nen shorted wagether or to ground. 1F TV display is
garbled excopt for bones at the bottom ot the display,
there is o mlfunction in the Playiield signals, Check
these signals using Lable 8-1 in Section VI of this
manual as g puide tor Circuit familiarization aned
troubleshooting, Suspecr inputsoutpul signalbs of
RANY M2 o RON P2 alphanumerics dine s
completely missing, suspect NANID gate |5 or shit
register P3input: output sigials,

i) This step was skipped.

i) ROM Check: Replace Night Oriver POB (refer
1 Seaion VL 1EROM line of the TV monivar display
tdicates o number instead ot OK, then reter 1o Table
3-1. tind the number thot matches the aumboer

Table 5-1 ROM Failures

FAILURE NUMBER FAILING ROM{s)

m.n

1. k1

D1, K111 K
F1. 00

[ B
fy E1.F1, )1, LY

C1. D1 E1 R
H1, 1, K1, L1

WMo e e —

displayed alter the word ROM on the TV monitor
display in the FAILLRE NUMBER column of Fable 3-1.
Match that number with the FAILING ROMIs)
column. Trouhleshoor the ROM circuitts) indicated in
lable 5-1 using Table 8-1 of Section VI of this manual
as d guide for troaubleshooting,

el Roadway Chock: Replace Night Driver PCB
iReferto Section VL 1 the Roadway display is missing
or garbled, there is g malfunction in the Roadway
circuits. Choeck these signals using Table 8-1 of Section
VI of this manual a5 aguide for circoitfamiliarization
and troubleshooting. If Roadway display is missing,
susprect shilt register M5 input/output signals, vertical
line comparator £7, F7, N7, P7 {pin 8 outputy, and P8
(pin & outputt, or match latch N3, If garbled, suspect

15



Roadway RAMS 6, Hd, HB, |4, 16, K4, |4, L6. M6, and
P4,

fe) Steering Check: If Roadway pylon boxes
move in one direction but do not move in the other
direction, replace Night Driver PCB. There iy a
malfunction in the Input Porl circuits. Check these
signals using Table 8-1 of Seetion Y of this manual as
a guide for circuit familiarization and troubleshoot-
ing. Suspect Hip-flop B8 {pin 9 outpul), multiplexer K9
inputs and oulputs, or tri-state device M8 inputs and
outputs. [ Roadway pyvlons do not move at atl, check
conlinuity of harness wires between Steering PCB and
Night Driver PCB. If continuity is OK. check for g
valtage that swirches between «2VDC and +5 v
on pins 4 and 8 of the Steering PCB ireferenced
1o ground) as the steering wheel isvery slowly turned,
If this voltage is as specified, replace the Night Driver
PCB. Suspect tlip-llop £8 inputs and outpurs, multi-
nlexer K9 inputs and outputs, or tri-state 881y oltage
is ot as specified, replace Steering PCB.

{#) Seare tight: 1 starthght is notlighted, check tor
+5 VDO un red wire 0 Start Switcho 1 voltage is naot
present, check continuity of harness wire between
swite hand Nivht Divivee PCB. I continuity is Ok, shon
Black red wire 1o Start Switch 1o ground through 4
150-thn resistor, 1<l unlighted, replace switch, It
lighted, replace Night Driver PCB Suspect Outpul
Port ES inputs and outputs or Schmiit trigyger [8 1pin 10!
autput.

542  Audio Check Failures:

The tollowing subparagraphs (a) through (k) refer to
identical subparagraphs ja) through k) of subpara-
graph 5.3.3, Audio Check, For example, if there is J
failure in step (a) of subparagraph 5.3.3, troubleshoot
by lollowing the hints and instruciions in step tal of
this subparagraph. If there is no audio sound present
in any of the steps in subparagraph 5.3.3, check
continuily of white/black wire from gear shilter
switches to ground. Il cominuity is OK. check
operation of speakers by subsiitution. If speakers are
OK. replace Night Driver PCB. Suspect Input Port F9
inputs and oulputs or tri-state ME.

ia} If nosound, check voltage on red/white wire
to the track select switch. [T voliage is +5VDC,
replace track select switch. lfvaltage s 0V DC,
replace Night Driver PCB. Suspect Input Port
F9 input.

ibt If no sound, check vollage on white/red wire

tothe track select switch. If voltage is +5 VIC,
replace track selectswitch. 1 voltage is 0V DC,

16

(<)

1y

(et

11]

i®

1hy

replace Night Driver PCB. Suspect Inpul Port
[9 input,

There should be no audio,

If no sound, check voltage on gray wire 1o the
Start pushbution, If voltage is +5VDC, replace
Start pushbutton. if voliage is 0 VDC, replace
Night Driver PCB. Suspect Input Part F9input.

lF no sound, check voltage on blueswhite
wire 1o first gear switch, If voltage is +5 VDC,
replace switch, If vollage is 0 VDC, replace
Night Driver PCB. Suspect Input Port F9 input.

Il no sound, check voltage on yellowswhite
wire 1o Ind-gear switch, Il voltage is +5 V(.
replace switch, If voltage is 0 VDC and
continuity between switch and Night Driver
PCB 15 OK. replace Night Driver PCB, Suspect
Input Port K9,

It no sound, check voltage on oranges/white
wire to drd-gear switch, If voltage is +5 VI,
replace switch, H voltage is 0 ¥DC and
continuity between switch and Night Driver
PCB iy OK, replace Night Driver PUB. Suspect
Input Port F9.

Ihere should be no audio.

It o sound, check vobtage on blue wire (o
acceierator tool pedal, If voltage is +5 VIO,
roplace switch, 11 vollage is 0 VRO and
continuity: between wwitch and Night Driver
PUH is OK.replace Night Driver PCH. Suspect
Input Port FY,

if nosound. check vollage on orange wire to
toin acceptor switch, [ vollage i +5 VD,
repluce switche If volrage is 0 VO and
contindity between switch and Night Driver
PCR s OK.replace Night Driver POB. Suspect
Input Port Sehmitt irigger £94pin 12 output or
input of multiplexer F9.

1 ro sound, check voltage on yellow wire 10

coin selector switch, 1 voltage s +5 VD,
replace switch. I voltage i~ 0 ¥DC and
cuntinuity between switch and Night Diiver
PCR s OK, replace Night Driver PCE, Suspect
Input Port Schmitt trigger E9 (pin 24 output or’
input of multiplexer F9.



VI.

6.1 ROUTINE MAINTENANCE

Due o its solid-state electronic circuitry, this
Atart game should require very little maintenance and
ortly occasional adjustment.

Game ¢ gehinets and glass may be cleaned with any
non-abirasive: household cleaner, IF desired, <pecial
coin machine deancrs which ieave no residuce can he
odstained tram distribaotors.

6.2 ADJUSTMENTS ON TV MONITOR

The IV monaor need be adjusted onfy when
the picture is distorted, o i the contrastor hrighness
srenr ot ol djustment

MAINTENANCE AND ADJUSTMENTS

NOTE

The TV monitor i accessble onfy from
irnditfe the game cahinel and these ad-
feestinrends frve 1o be done while the ganie
toenergiced. Therefore onfv persons
farmtiliar with safety maodasures ane ropuir
procedures on olectrical equipment
shoutd perform them,

Fhe monitor's adjustments function like those of
J conventional cammercial television ser, except that
the valume adiustment has no eftect, Instead the
pame produces s sound in g speaker separate trom
the IV monitor. Figure 6= shows the location ol the
aljustments on the rear ol the chassis, When making
the adjastments tollow these general guidelines:

o

=

000
Q00
000 r

i)

Q
o
[+]

B3P
N 7

+ '
9] _©E
!

N Ny

FLISES CONT  BRITE VERT HORIZ VoL
HOLD  HOLD
Figure.h -1 Location of Adjustments on TV Chassis
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BRITE Briphtiess—Perform this adjustmient betore
the contrast, Adjust so that the white lines
towening e screen just barely disappear,
when the brightness is turned ap.

CONTWCortnsti—Adiust so that the images are s
brsht s possible against the  dark
backgroind without being hlurred.

PORIZ HOLDY llorizontal Hold: —Adjua il the

18

picture s slightly off-center horizontallv, it
the tmdges appear warped, ot i e PHOTLITE 18
broken up into g series ol diagonal lines.
Adjust tor g <table, cemered piciure,

VIRT HOLD ivertical Holdi—The necds acdjustment
only it the picture appedrs to he rolling upror
down the sereen. Adjust for astabile, conterodd
pHEELT



VII.

7.1 GENERAL INFORMATION

The following procedures are supplemented
by exploded diagrams 7-1 for the front of the game
cabinet and 7-2 for the rear of the game cabinet. All
capitalized component terms directly refer to the
parts list and drawing A0D6264-01 located in Section IX
of this manual.

When working inside the Rear Docr Assembly,
always check to make sure that the two interlock
switches are not in the defeat position or stuck in the
“on’’ position,

7.2 REMOVING AND INSTALLING THE
NIGHT DRIVER PCB
{a) Remove three #8x1%-inch Flat Head Phillips
Screws from each side of the Rear Door
Assembly.

{b}y Lnlock and remove Rear Door Assembly,

{€) Lacate R.F. Shield Box Assembly immediate-
ly inside the rear access and mounted on the
right side panel. [t is an aluminum box with
many small holes. On the closest end of the
box is the R.F, Board Assembly.

{d} Unplug the edge connector from the R.F.
Board Assembly.

{c) Remove five #6xVi-inch Small Pan Head
Phillips Screws from each of the long sides
(total of ten) of the R.+. Board Assembly.

{t) Carefully remove the R.F. Board Assembly
while pulling the Night Driver PCB out of the
R.F. Box Assembly.

(g} To install the Night Driver PCB, follow
preceding steps {a) through (f) in the reverse
order. Do not force or bend the printed
circuit boards. Before installing them into the
R.F. Shield Box Assembly, always inspect the
two printed circuit boards for physical
damage.

DISASSEMBLY AND ASSEMBLY

7.3 REMOVING AND INSTALLING THE TV
MONITOR

(a) Remove three #8x1%4-inch Flat Head Phillips
Screws from each side of the Rear Door
Assembly.

{b) Unlock and remove Rear Door Assembly.

{c) Lnplug the 12-pin Molex connector from the
chassis of the TV monitor.

{d) With a ¥-inch wrench, remove two #10-24
Machine Hexagonal Muts, twa #10 Split-Lock
Washers, and two #10 Flat Washers from
underneath the botiom rear sides of the
wood TV Shelf Assembly.

{e

Remove two #10-24x1.25-inch Carriage Bolis
[rom the top rear of the wood TV Shelf
Assembly,

{fi With a %-inch wrench, remove four 14-20
Machine Hexagonal Nuts, four i-inch Split
Lock Washers, and four Ya-inch flat washers
from the rearmost outer edges of the Dash-
board Assembly.

From the front of the game cabinet, being
careful not to pull on the harness wires, lift the
the Dashboard Assembly away from the game
cabinet.

(8

{h

Push upwards and pull out the Main Display
Plexiglas.

(i} Remove the 23" Monitor Bezel.

{j) Slowly and carefully, slide the TV Shelf
Assembly forward and out of the game
cabinet.

{k}) To install the TV Sheif Assembly, follow
preceding steps {a) through (j) in the reverse
order. I installing a new TV Shalf Assembly,
remove the race car from the screen of the old
T¥ monitor. Attach the race carto the center
of the TV monitor screen with the bottom of
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Figure 7-1

Exploded View, Front of Game Cabinet



N\ ,— 7 R.F. SHIELD BOX ASSEMBLY

9 PC BOARD

I— 11 REAR DOOR ASSEMBLY ~a,
— 4 ELECTRON!C TRAY ASSEMBLY

Figure 7-2 Exploded View, Rear of Game Cabinet




the race car -inch above the battom of the
soreern. Use gwater-woluble slue or adhesive
Lape,

7.4 REPLACING THE STEERING BOARD
PCB

idl Remove three #8451 -inch Flat Head Phillips

b

vl

fer

ity

(8

1

Screws from cach side of the Rear Door
Assembily.

Lnlock and remove Rear Door Assemthly,

Lonplug the 10-pin Molex connedton [rom the
Slecring Board PCB.

With a7 36-inchwrench, remove seli-locking
hesagonal nut and Da-ineh internal tooth
starlock washer from the steering wheoel axis
screw, while ahelper holds the steering wheol
at the front ot the game cabinet.

Remove black plastic edge-toothed wheel,

Remaove Steering Board PCB by remaoving two
=2-56x' »-inch Pan Head Phillips Screws.

lo install the Steering Board PCE, follow
precoding steps (b thraugh () in the reverse
order. Before installing the Stecring Board
PCE, make sure there is asulficient amount of
silicone Jubricant on the inner hole of the
hlack plastic edge-toothed wheet,

7.5 REPLACING FLUORESCENT TUBE

ta] With a L-inch hexwrench, remave three =10-

22

32x1-inch Button Head Socket Cap Screws
from the rop Plexiglas Retainer,

7

b Tt the Arraction Panel Plesiglas up aned our

il

ol the hottom Plexiglas Retaines,

Remove fluorescent 1ule.

it Toinstall Artaction Panel Plesiglas, folion

proceding steps ab and thioin the reverse
ordder,

REPLACING BLACK LIGHT TUBE

il

1hi

10

{di

e

Remove three 28x1 -inch Flat Head Phillips
Serewes from cach side of the Rea Dowar
Aasembly.

Linlock and remove Rear Door Asembsiy,
With a tw-ineh wrench, remose Tours Te-inch
flatwashers trom the back-wide outer edges of
the Lhashboard Assembly.

From the frant of the game cabines, boing
careful motto pull an the harness wires, liff the
Dashboard Awembly away from the game

cabinet,

Push upwards and pull out the Muain Display
Plexiglas.

Remave the 237 Monitor Bezol.

Remove black light,

! To reassemble the game cabinet, follow

preceding steps {ai through (g1 in the reverse
order,



VI,

8.1 GENERAL PROCEDURE

NOTE

This section describes troubleshooting
procedures in detail sufficient for a person
with moderate technical ability to unders-
tand. However, for those interested in
gaining more information on video game
technology, especially the electronics, we
recommend reading the Video Game
Operator’s Handbook, manual no. TM-
043. This book is available from Atari, Inc.,
attn. Customer Service Dept., 2175 Martin
Avenue, Santa Clara, CA 95050 for $5.00
each, or from your distributor,

8.1.1 Identifying the Trouble Area:

It the Night Driver game fails to respond properly
to any of the tests as described in paragraph 5.3 of
Section V, Installation Instructions, troublesheot the
game as described in paragraph 5.4. When a failure
occurs, you should make certain the failure doesn't
exist due to skipping or misreading one of the
procedural steps, For failures of the audio checks in
subparagraph 5.3.3, it is common sense to first check
the associated harness wires using the harness
schematic in Section IX of this manual.

The statement “Replace the Night Driver PCB” is
intended to eliminate unqualified personnel from
damaging this expensive itern. The Night Driver PCB is
a complicated non-throw-away item and should be
only worked on by those who are familiar with its
circuitry,

Table 8-1 and Insert 8-1 are a comprehensive
familiarity guide to the Night Driver PCB signals.
Figure 8-1 is an illustration of the steering signals. All
signals of the Night Driver PCB are described in Table
8-1, and many of the signals are illustrated in the figure
and insert. For signals to the Playfield and Roadway
circuits, the table was written in the same arder that
the actual hardware receives the signals. The table first
covers signals of schematic sheet 1 of the Night Driver
PCEB; the second sheet, then the third sheet.

TROUBLESHOOTING AND REPAIR

8.1.2 Localing the Trouble Cause:

QOnce a problem has been narrowed down toone
or more areas, the next step is 1o perform various tests
and measurements to isolate a specific cause of the
trouble. Remember that sometimes a very com-
plicated problem, such as erratic game operation, can
be traced to a simple cause—the printed circuit baard
not being properly seated in its edge connector. Start
with the most suspect area and trace backwards from
the point where the trouble is first observable, using a
process of elimination to eventually locate the faulty
companent, connection, etc,

Substitution of parts is a legitimate and easy way
to isolate the cause. For instance, if the PCB is the
suspected trouble area, remove it and substitute a
known-to-be-good PCB. Then check for correct
game operation. Similarly, to check the TV monitor,
connect the game to a known-to-be-good maonitor.
The harness can often be checked by substitution also.
Substitute both a known-to-be-good PCB and TV
monitor. [f the trouble still persists, the harness must
be at fault.

The test equipment for use in troubleshooting is
discussed in paragraph 8.2,

8.1.3  Correcting the Trouble Cause:

In practice, the steps required to correct troubles
can range from simple adjustments {correctly seating
the PCB inits edge connector, changing the setting on
a potentiometer, adjusting the picture controls on the
T¥ monitor) to repair of loose connections and
replacement of defective parts. Extreme care should
be exercised when removing integrated circuit
devices and discrete components. Use a 40-watt
maximum soldering pencil with a small tip designed
especially for IC work. Before removinganIC, clipthe
signal cutput or input lead of the suspected failing IC
to determine if ancther component is creating the
problem. To remove an IC device, follow this
procedure:

Clip all leads and lift the IC package out,
leaving two rows of leads. Then remove
ieads individually with a soldering iron and
needle-nose pliers, Firally, evacuate the
holes with a solder sucker. Afterwards
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Figure 8-1 Steering Signals

clean the area thoroughly, using an ap-
proved PCB cleaning solution to remove
any traces of flux and dirt. Alcohol willdo in
a pinch, if necessary.

The microprocessor, read-anly mermories, and
random-access memories are removed by simply
pulling them oul of their sockets. When placing them
inta their sockets, make certain they are placed in the
correct socket.

Insert the new 1C device using an 1C insertion
tool, making sure that the reference notch is oriented
correctly and that the device’s leads are not bent
during insertion into the board. Afterwards, be sureto
solder each lead on both sides of the PCB, using as
little solder as possible. After soldering, cleanthe area
thoroughly to remave the flux.

Observe the same removal and insertion
procedures when replacing discrete components,
Trim the leads as close as possible and be sure to orient
diodes and capacitors correctly.
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8.1.4 Verifying Correct Game Operation:

After locating and correcting the cause of a
trouble, re-energize the game and perform a final
check by placing the game in the self-test funcrion,
then check for correct operation during game play.
Doing this will verify that your troubleshcating was
correct. If the game operation is still not cotreat, go
back and double-check your work. Make sure that
any replaced components were installed correctly. If
this was done properly, then start the troubleshooting
steps over again. Keep in mind that there may be more
than onc trouble at a time, and that correcting one
trouble can semetimes bring previously undeteciable
troubles o light.

This verification is especially important when the
original trouble has been intermittent, that is, was not
happening all the time.

8.2 TEST EQUIPMENT

Electronic troubleshooting of a video game
essentially consists of checking for the presence of
various signals and of examining their condition. A




siznal cans be thought of as acting ke a “messenge ™
M carries instructians from one winit or creuit 1o
another. Many dilferent ivpes of signals are produced
i d svichen game and tor thiy regson several unasual
and perhaps untamilioe types of tes instruments are
vsed duning troubleshaoting, Lach instrument has s
ow et of advantages and disadvamages for examin-
g a giver tepe af sipnal, and both the depth of the
utteneled troubleshooting capability and budger will
determime what instruments will be needed, Sonie
instruments are hasic and essential, no matter what
size ol serviee taaline, while other optional in-
sttumients are desirable hecause they  make
troubieshoating easier and quicker.

8.2.1  Basic Test Equipment:

tarp e Video Probe, This ivoa simple b
mcaluabile insument baving teo leadh—a 1est-clip
leaddand anest-probe lead, During roublechoating of
vicsen sivnals the est-clp leact s beft conneoed 1o the
Test pomt lean resision ReS, locared at coordinates Py
ab the Sl [iver POB. W
then corneded o anmy video developmental signal,

en the tesi-probe Jead s

that sivnalwill be conpled 1o the videosignal going 1o
the TV ewnten and g video prabie picture sill appear
o1t the Ty soreen. The shape and other characteristios
ot this pa e will give intoroation aboat the signal
bemye probed. The video probe iy suitea for
troubieshooting suichronization and image signals,
Bt wellnot e asetultor extremely Tast sigoals fs.achas
the ol b on tor very slos analos ar diairal <igngs.

S ovideo probe can be constucted meoa tew
nnutes trenm these comman electrica. CONMpe s
aleath of AW G A merioaa VWire Guacnaess rubibier -
cnted wores g AR -0l ettt carban resiston, and

rai st leads, Taor the leads, ose a angle Sooser 1041
lip S ouser =130301 ar 3025 attached 1o ore erd of
thewire. and wrest prod comaining the resstor an the
othaer.

Torassemble the video probe, proceed asiollows:
Remove the cap rom the test chipand siop 3 16inch
ofteach end atthe wire. Solder one end to the pastin
thetest clip, shread the other ered throush the hale in
the cap and snap on the cap. Nextunscrew the plastic
body of the s prod rrom the point and iim both
leads of the resiston 10 3 16-inch dengthe Solder one
resistor lead to the inside of the point. Thread the
aiber end ot the wite throogh the hole i the body
and salder i 1o the other resiaor lead; sorew the bocdy
bk anto the paint,

th) e fovic Praobe. This is g test insdrument
desivned an tast verification of digital 1C ourputs, 1t is
amall camneniont 1o carry, easy 1o read, and relatively

irespensioe. Tl logie prabie derives ity power hom
thee sostenm undertestoan has two power leads, one for
conncdtion 1o ground and the other 1o +5 vohs 1O,
When the logic prabe’s up s held against o digizal
signad pant. three colored lampe in the tip will
indicale the siwnal’s condition o stare, g8 tollows;

® | b red Lerap et incdicates o high on logie lesel 1iaor
T components, this s +2.4 to +5 vl

& ] hewhire Lamp i odicates o low ar logie Bitor 1101
tamponients, s s 0 1o HE volty

® The blue Limpe it indicates that the signal s
Chanuing srares

® oo lamos litindicne the grey region between 0and
ot DT thes is between vl and 2.4 volis

Acarennl shorted ko groand will ilfominale the white
Lmpranelan opers circaitwill tlurminate the red Loy,

The logic probe s readily availabde trom ele-
tromie supply sowrces: o cammeroab moded ol
sotisfacton i e ks -Kase o msdel 1P 320,

fon e fogre Puber Thistescinstrument is sioailar
insizeaned shape o the logic probe, and i abso dernes
it power tram the sestemn onder 113 hen the o «
pubser’s npos held agamst o digital siznal poiot, she
souree and sink capabilities ot the pulseronerride an
1C ourput, and the prointis driven o the opposite Josic
level 10 pobin that the Joic pulser is held againsg s
[rra, prossing the switeh on the side of the palser wel
introduce a high pulse Converselypualsing a high e
wall pull that line low momentarily.

Puring toubleshaoting the logic pulaer allow s
sturiulation of in-circuit 10y with g shaped digital
pralse, For example, a certain teature of the gamoe o
net be working and vou suspect that a circuit is nat
resoiving the necessary signal. Use the pulser to
imitate that signal: il the circuit begins working, you
Fasve proved that the signal was indact missing and vou
can begin tracking it down. This technigque s very
similar 1o jumping coils in clecromaechanical games
sus has pinball machines,

I aeldition to the regular “pulse” button there is
anather switch mounted an the logic puker. When
thiv switeh is set in the “rep” mode, the instrument
prilsens the digital signal point at a 5-He rate or 5 times
pressecond, This extremely low rate s slow enough o
allow warching eventsinitiated by the pulser. Counter
autputs, for example, sre more casily observed when
the counter is pulsed or clocked a1 this rate,
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The Toric pulser is also readily available trom
clectronic supply sources; a commercial model found
satisfactory is the Kurs-Kasch model HL 584

() Oseilfonenpe. The most versatile test instru-
ment, and also the mest expensive, isthe oscilloscope,
The high-speed TH mtegiated circuits wsedin video
games  produce  fast-rise-ttime signals. The  os-
cilloscope should have a 50-MH2 bandwidth, dual
trace and dual 1ime base capability, These latrer
features allow examination of both input and output
signals  simultaneously, so  that  precise  timing
relationships can he checked. The ostilloscope
should also have provision for interal or external
sync,

Ofthe newer, solid-state oscilloscopes, asarisfac-
tory model ts the Tektronix 465,

{e) VOM or Volt-Oftnmeter. This common
measuring instrument is extremely useful in video
game troubleshooting, 1t can be used to check line
voltage. transformer sccondary windings, continuity,
resistance. power supply vollages. and 10 some extent
used for measurcments (n the anslog circuitry.

One commercial model found satisfactory is the
Stimpson 260,

8.22 Optional Test Equipment:

fe) The Logic Comparator. This test instrument’s
main benefit is that it can be used to check the
functioning of an integrated circuit device while the
device is still in place on the printed circuit board, The
logic comparator performs the check by comparing
the suspect ICs furctioning with that of an identical-
type reference iC mounted in the instrument itself,
Suppose thal the functioning of a type-74195 device
on the PCB is suspected to be defective. First insert a
program card with a known-to-be-good 74195 into
the logic comparator, and then clip the comparator
test leads onto the leads of the suspect device, I there
are any logic state differences between the reference
IC and the suspect IC under test, then a3 LED on the
logic comparator will light up to indicate which
output is not functioning correctly. Once a defective
IC has been located, it should be replaced.

Logic comparators are readily available from
electronic supply sources.

(b} Atari Universal Test Fixiure. In situations
where a large number of videc games are being
serviced, investment in the Universal Test Fixture will
be justified. This item of test equipment farms a test

26

station tor troubleshooting printed circuit boards
after they have heen removed from the game cabiner.
The Universal Test Fixture has a full set of controls for
operating the game and also has its own TV monitor,
The game’s PCB is plugged into an edge connector
maounted on the sde of the Fixture: with this arrange-
ment the PCB s positioncd in a convenient way for
connecting probes and other test instruments.

A program and card inserted into a receptacle in
the top of Fixture takes the place of the game's inter-
connect wires. The program card thus <ets up the
Fixture for cach particular game: the game’s name is
clearly printed on the program card iself,

With the Universal Test Fixture the method of
troubleshooting via substitution of known-to-be-
good parts is made fast and convenient. For example,
suppose that the TV picture in a game is completely
broken up and you want to determine whether the
game ar monilor s causing the problem, Remove
the PCB and piug itinlo the Fixture's edee connector,
and also insert the correct program card for that game.
If the picture on the Fixture's monitor is correct. then
you know that the problem lies in the game’s monitor.

8.3 SPECIFIC TROUBLESHOOTING
INFORMATION

The following subparagraphs give additional
troubleshocting information about certain areas of
the Night Driver game.

8.3.1  Coin Mechanism;

If a player inserts a con and the game does nol
respond, first check the coin mechanism, 1f pressing
the coin rejector button forces the  rejector
mechanism 1o return the coin, then examine the coin
to make sure that it is genuine. If it is, then use a set of
vour own test coins (which should include both very
new and very old. worn coins) to determine whether
ot not the player's coin s undersize or underweight. If
your test coins are also returned, this indicates that
servicing of the coin acceptor portion of the coin
mechanism is called for. Generally the cause of this
particular problem is an improperly adjusted magnet
gate,

Inside the coin mechanism a magnet is used to
test the metallic composition of the coin. Highly
magnetic coins, such as those made of steel or iron,
will be retained by the magnet and can be returned by
actuating the wiper operating lever. Coins having
comparatively high magnetic properties will be
slowed down by the magnet, and will drop off the end
of the rail short of "accept” entrance and be returned,
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Coins having livtle or no magnetic propertios, such g
brass or zine coins, will pass through the magnetic
fiecld wo fast that they will overshool the “accem”
entrance and be returned,

Amagnetic gate adjusted with too large a gap imay
prase both genuine and counterfeil coins. An adjust-
ment with (oo small a gap can lead to rejection of
some or even all coins. Over g period of time, the
serew that gdjusts the magnet gate has a tendency to
work loose, tesulting ina gradual narrowing of the
wale, AL Eirst, onlv the thickest (e, newesl) caoins are
rejected. As lime passes, more and more <oins are
rejected until finally player complaints lead 1o the
talling of the game repairman.

If pressing the coin rejector button does not
cawse the coin to be returned, and if the game sl
toes not respond. then check the coin mechanism ta
see if the coin is jammed inside,

Itvouare certain that the coinis genuine, and that
the cain passes through the coin mechanism and into
the cash box, then the lack of game response is
probably duc 1o some kind of eolecrrical rouble,

Check Tor stgnals at the electrical contacts of the com
mechanism before moving on 1o the harnes and
ather parts of the dircuitry.

8.3.2 TV Monitor:

The TV atonitor s a self-contained unit housed in
ity onwvn chassise A trouble’s cause may be narrowed
tdown to the monitor—either by the substitution
method using g known-to-be-good monitor, o by
vetifving presence of AC power tothe manitor pesver
supply and presence of the correct coamposite videa
signal, The entire monitor can then be remoned from
the pame cahinet. Doing this facilitates trouble-
shoating steps, because all monitar components will
then be accessible.

A schematic diagram aof the monitor circuity, ~
included in section X of this manual. After diseon-
necting and removing the monitor from the game.
standard IV rroubleshooting techniques are adedguate
lor lacating causes of trouble, Additional seivacng
infarmation is available from the maonitar manufac-
turer (Maotorolay
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AUDIO SIGNALS

Table B-1

Night Driver Signal Descriptions

SPEED 1
SPEED 2
SPEED 3
SPEED 4

SCREECH 1

SCREECH 2

SKID 1

SKID 2

AUDIO OUT-
PUT (SPEAKER])

I

MOTOR SOUND

DS (pin 2)
DS (pin 5}
5 {pin 7)
0G5 {pin 10)

C7 (pin 11)

C2 {pin 3)

5 (pin 12)
D5 {pin 15)
minus side

of 1000 uf
Cap, C14,

MOTOR ingut resis-

tor R60 of Audio
Amplifier A9.

Resistor R11
Resistor R10
Resistor R9
Resistor RB

Screech 1 input
resistor R59 of
Audio Amplifier
A9

Screech 2 input
resistor R58 of
Audio Amplifier
AG.

C7 {pin 13}

C7 {pin 1)

Speakers

SCHEMATIC
SIGNAL FROM TO SIGNAL DESCRIPTION
ATTRACT E5 {pin 5) High logic level during attract mode. From output
port E5. Disable Motor Sound.
BANG Summing point | BANG input resis- BANG sound thar is the result of a roadway pylon
of resistors tar R61 of Audio making contact with the car,
Amplifier A9,
CRASH ES {pin 22} D6 (pin 9) Low logic level from Qutput Port E5 that resets noise
D7 (pin 9 generator D6, D7.
C8 (pin 11) Low logic level from Qutput Port E5 that enables
38 (pin 13) BANC gencrator C8, D8.

Summed and modulated frequencies that depend
upan the digital SPEED input of the motor
generator.

Digital SPEED information from output port D5 that is
converted into analog by summing resistors RS,
RY, R10, and R11. Analog signal controls the
oscillating frequency of oscillators A5, AB, and
A7,

Screech  audic  signal of approximately 1KHz
modulated by digital noise and gated through
NAND gate C7 with SKID 1 signal.

Screech audio signal of approximately 833 Hz
maodulated by digital noise and gated through
NAND gate C7 with SKID 2 signal.

Enabling signal for SCREECH 1 audio signal. From
Output Port D5,

Enabling signal for SCREECH 2 audio signal. From
Qutput Port D5.

Audio output from audio amplifier A9,

INPUT PORTS SIGNALS

ACC

GEAR 1

Accelerator
Switch

Gear shifter
st gear
Switch

Edge Connector
Pin P
F9 {pin 1)

Edge Connector
Pin H
M9 {pin 12)

Low logic level to F9 when accelerator foot pedal is
depressed. Transferred to output of F9 only if
address input is as follows:

BA 0 —high logic level
BA1—low logic leve!
BA2—high logic level

Low logic level to M9 when gear shifter is in st gear
position. Transfers to output 2Y only if address
input is as follows:
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-l)s

CHEMATIC

Buttan

Pin 13
F9ipin &)

SIGNAL FROM TO SIGNAL DESCRIPTION
B —low loei Yevel
BAT—high e level
Gib AR 2 Lacn shutten bdee Cornecior Fow lagic lesel g MY when gear shifter isin 2nd gear
2ol wiear Fro i pusttion. Transterss 1o output 1Y only if address
St h MY i 4 Iput s as follows:
BAD —lony logic fesvel
itAa1—hah logic level
G AR ! G shifte Ldee € onnetor Lo Togic Tesel o K3 when gear shifler is in 3rd gear
el wear Fiin K position. Trarslers o output 2Y only o address
Sty Kby 120 AL b s bollosws:
BA D —low Togic lovel
BAL-heh loaie level
[STN L UL pine 15 S i 1 Lowic nrput to 100 and 20 1 inputs ol multiploxers K9
ST L10 pin 190 Y i arnd S Dransters 1o 1Y and 2% only if adidress
I3 L) g b K& i 1 mput bsas follows:
IR I 1) i U K pin i BAY —low lowe level
BAT = low bogic level
Lo fonel fapota ol QFTT shrovgh QF1 o ghven wel-
Vg ol Besadecinnal ssoiteh TEO s frdioms:
” Swite h
Sertng 17 GPrz OrT3 GPT4
{1 lov lerwy low loyw
1 high len low Lo
2 [ow high [ow law
3 high high leaw low
4 [eaws lopwy high low
5 high lerwe high low
6 [ high high lowy
7 hiph high high low
8 low loywe low high
9 high low low high
A [ow high Jesw high
B high higzh low high
C loww low high high
B high low high high
1 lorw high high high
3 high high high high
START START push- Edge Connector Low logic level to F when START pushbutton is

depressed. Trandders (o outpul of F9 if address
input is as follows:

BAL —low logic level

BA1—nhigh logic level

BAZ—low logic level
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SCHEMATIC

SIGNAL FROM TOD SIGNAL DESCRIPTION
SIETR A T8 \pin 9 KY pin 130 Steermp direction input to mulipleser K9, Low logic
level indicates right turn. High logic level
indicates lett b, Transfers o outpur 2¥ of K9 if
delelress input is as follows:
BAD  high logic Tevel
BAT=high logic level
Reter 1o Figure §-1.
SEEFR 1A Steering Board Ldge Connector Steering input from Steering Board Assemibly, Leads
Assembly Pin & STHER A0 Tor right turn, Lags STEER 1B for lelt
jrin 8 E9 pin 9 turn. Redor to Figure 8-1.

STEIR B L& Ipin 5 K% ipin 3) Steering rateinput ithe faster steering wheel s iurmed,
the shorter the duty cyele of the pulse input! o
multipleser K9, Transfers o outpun 1Y of K9 if
address input ioas follows:

BAO —high logic level
BAT-—hiuh logic level
Refer 1o figure 841,
STEFR 1B Steering Board Ldge Connector Steering inpot trom Steering Board Assembly. Lags
Assembhy Pin 16 STRER 14 tor night turn. Teads STORFR 1A for left
pin 4 B9 (pin 171 twin, Refers ta Ligure 8-1.
TIST TEST Switch Ldge Connector Loy logic Eevel 1o K9 when TEST Switch is set 1o on”
Pin | prosition, Translers to output of K9 if addross
K9 {pin 53 npe s s follows:
BAD —hieh logic level
BAT—low logic level
TRACK track select Edge Connector Low logic level to F9 when track select switch s set ro
SELECT 1 Switch Pin 14 NOVICE TRACK position. Translers to output of
F9 4pin 15) F9 onlv if address input is as follows:
BAD - low logic level
BAT—low logic level
BAZ—high logic level
IRACK track selecy Edge Connector Low fogic level to F@ when track select switch is set 1o
SILICT 2 Switch Pin R PRO TRACK position. Transfers to output of F9
F9 {pin 14 only if address inpot is as follows:
BAG —high logic level
BAT—low logic level
BA2—high logic level
W BLANK I7 {pin 10} KS t(pin 11} V BLANK pulse transfers from the input to the autput

of K9 only if address input is as follows:
ABO —high logic level
ABT—low logic level

Refer o Insert §-1,
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EUTPUT PORTS SIGNALS

CHEMATIC
| SIGNAL FROM T0 SCHEMATIC  SIGNAL

B0 F3 {pins 2 & 4) D5 (pin 33 SPEFLY 1 logic level same ay BDO logic level when
OLTO goes from low logic level to high logic
level.

RD1 F3 {pins 12 & 14) D5 (pin 4) SPEED 2 logic level same as BD1 logic level when QL TO
goes from low logic level 1o high logic level,

BD2 E3 (pins 2 & 4} DS (pin 6) SPEED 3logic level same as BD2 logic level when OUTD

. goes from low logic level to high logic level.

© BD3 F3tpins 5 & 7) D5 {pin 11y SPEED 4 logic level same as BD3 logic level when OUTD

i goes from low logic level to high logic level,

i BD4 F3 {pins 12 & 14} D5 {pin 13) SKID 1 logic level same as BDA4 logic level when OUTD

‘ goes from low Jogic level 1o high logic level.

| BDS E3 {pins 9 & 1M D5 tpin 14) SKE0 2 logic level same as BDS logie level when GUTO
goes from low logic level 1o high logic level.

‘ BDO F3 (pins 2 & 4 E5 (pin 3) CRASH logic level same as BDO logic level when

: OUTT goes from low logic level to high logic
level.

BD1 E3 (pins 12 & 14 ES (pin 4} ATTRACT logic level same as BD1 logic level when
OUTT goes from low logic level to high logic
level.

BD2 E3 {pins 2 & 4) E5 (pin &) Quiput not used,

B3 F3 tpins 5 & 7 E5 ipin 11} Logic level at N9 {pin 11 same logic level as BI23when
OUTT goes from low logic level o high logic
[evel.

BD4 F3 (pins 12 & 14} £5 {pin 13} Logic level as |8 (pin 113 same logic level as BD4 when
QUTT gaes fram low lagic level to high logic
level,

BDs E3 (pin 2 & 17} E5 (pin 14} Outpul not used.

MICROPROCESSOR SIGNALS

ABO
AB1
AB2
AR3
AB4
ABS
ABB
AB7
ABB
AB9
AB10
AR11
AB12
AB13
AB14

r AB15

C3 {pin 9}
€3 {pin 10}
C3 {pin 11}
C3 (pin 12}
C3 {pin 13)
C3 (pin 14)
C3 (pin 15)
C3 (pin 16}
C3 (pin 77}
C3 (pin 18}
C3 i{pin 19
C3 (pin 20}
C3 {pin 22}
C3 (pin 23)
C3 (pin 24}
C3 (pin 25)

Clipin 2}
C2 (pin 4)
C2 {pin 6)
C2 (pin 10}
C2 (pin 12)
C2 (pin 14)
B2 (pin 2}
B2 (pmn 4)
B2 (pin 6)
B2 (pin 10}
B2 (pin 12)
B2 {pin 14
B4 {pin 1)
B4 (pin 12
B4 (pin 4)
B4 {pin &}

Address bus 1o 8797 tri-state devices. Tri-state devices
not used for high Z cutput, butinstead only used
as signal buffer.
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SIGNAL From/To From/To SIGNAL DESCRIPTION

NDRBO Cdipin 33 F3 (pin 3

DB1 €3 tpin 32) E3 {pin 13] Bi-dircctional data bus to bi-directional buffers 8T28.
DB2 (;-3 fpin 31_" E3 {pn 3_’ Data buffers E3 and F3 buffer the data signal from
B3 (-‘3 i 0] F3 Lpin 5_1 the Microprocessor through one path of F3 and
DB‘j C3ipin 393 Fiipin 13) F3 when R/W is low logic level and buffer the
NE5 C3 ipin 28) E3 tpin 10} data signal to the Micraprocessor through
LB6 C3 {pin 27 L3 {pin 6] anather path when R/AW is a high logic level.
DB7 C3 [pin 26) F3 (pin 109

MICROPROCESS0OR SIGNALS [CONIT)

SIGNAL FROM TO SCHEMATIC SIGNAL

IRGQY [7 ipin 14 C3ipin 43 Interrupt request. This signal informs the Micro-
processor that the vertical blanking period is
beginning. Refer ta Insert 8-1,

RESET C7 ipin &) C3 (pin 40} This signal is the result of watchdog. Refer to Seciion
IV, Theary of Qperation, paragraph 4.4,

R4 Clipin 34 B4 1pin 14 Readswrite signal is a Microprocessor signal derived
from phase 2 and determines the direction of
data to or from the Microprocessor, ‘

2 C3ipin 39 £4 ipin 9) Phase 20 Hasic timing signal of the Microprocesser.
Refer 10 Section IV, Theory of Operation, sub-
paragraph 4.3.3.

WATCH DG SIGNALS

YV OBLANK

WATCH
130

HISET

17 pin AT
K7 tpin 9

C7 (pin G}

L7 {pin 11

L7 ipins 1T& 13

C3 (pin 4

The ¥V BLANK pulse starts L7 to flip-flop. After three
pulses a low logic level will appear at RESET.
However, this should never happen if the
Micorpracessor address bus and reads/write bus
(BRAW! and Program Memory s operating
properly. Program Memory instructs an address
that is decoded by Enable )2foran ouput of HEC
{12 pin 3} At the same time, the Microprocessor
outputs 2 low logic level BRAW, These two
signals are received by Decoder K7 (schematic
sheet 31 through OR gate K8, The result is a low
logic WATCH-DOG signal at the output of K7
ipin 9 1 all is operating properly, WATCH-DOG
will be present beiore flip-flop L7 reaches the
count of three pulses.
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PLAYFIELD SIGNALS (cont)

*CHEMATIC SIGNAL DESCRIPTION
SIGNAL FROM TO

BAU C2ipin 3) L2 {pin 13 During ¥V BLEANK period (v BLANK is a high logic

13A1 C2 [pin 5 L2 (pin 10} lovel). BA®M through BAG address the Playfield

RBA2 C2 (pin 7} L2 (pin &) RAM through muliiplexers K2 and 12, Also

BA3 2 [pin 9 L2 ipin 3; BRAW is transferred through multiplexer K2, If

HA4 C2 {pin 11) K2 {zin 13) BRAW is o low logic level, data is written into the

BAS C2 (pin 13 K2 (pin 10 Playfield RAM via the Dala Bus.

BAR B2 (pin 3} K2 ipin &)

BRAW B4 ipin 13 K2 {pin 3 During V BLANK period (v BLANK is a low lagic level),

;{3 L3 (pin 14) L2 {pin 14) 8H through 128H, 16V, and 32V address the

16H L3 (pin 13) L2 {pin 71) Playficld RAM through multiplexers X2 and L2,

32H L3 (pin 12) L2 ipin 5} The readswrite input of the Playfield RAM

64H L3 {pin 17) L2 (pin 2 becomes a high logic level (K2 1A input

128H I3 (pin 14 K2 [pin 14 transferred to 1Y output); thus the data written

16 Hg (pin 14) K2 {pin 11} info the Playtield RAM during vV BLANK period is

32V H8 (pin 13) K2 (pin 5] now addressed (resulting intransferring the data
to address the Playfield ROM) by horizontal and
vertical timing signals.

PEW 12 ipin 2} 024 {pin 1) During ¥V BLANK period all three signals would

PFR H2 {pin 1) D4 ipin 2 normally be high until Enable H2 reccives an

V BLANK 17 (pin 109 D4 (pin 13) address that results in a low logic level PFW

12 {pin 2)

F8 (pin 14
F8 {pin 13
F8 (pin 12

K3 {pin 13
K3 {pin 12)
K3 {pin 11}
13 {pin 13
}7 (pin 11)
L8 {pin 2
J8 fpin 4)
18 (pin 8

M1 {pins 1 & 15)

P2 {pin 21}
P2 (pin 22)
P2 (pin 23)

15 {pin 1
[5 {pin 4)
5 ipin 5)
15 {pin 11)
15 {pin B)
15 (pin 3}
15 (pin 2)
15 {pin 12

signal. At this time there will be g high logic level
output from NOR gate 134 {pin 12). This high
logic level input to M2 (pin 10] enables the tri-
state data buffers of M2 to receive a data input.
Refer to Insert 8-1.

Low logic level PEW signal cnables ri-state device M1
so data may be written inlo the Playfield RAM
M2,

These three signals are the three least significant bils
of the Playlield ROM address. These bils
determine which harizontal line is to be scanned
with what ROM data.

These eight signals determine when Shift Register P3
loads data for displaying a character, Signals V
BLANK and 256H determine that P3 will be
ioaded only durning the horizontal scan period.
Signals 8V, 84V, and 128V determine that P3 is
lvaded during horizontal scan  lines zero
through eight, sixteen through twenty-four,
thirty-two  through  forty, and forty-eight
through fifty-six, Signals 1H, 2H, and 4H deter-
mine that P3 is loaded thirty-two times per
enabled scan line.
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BAI5BAT4BAI3 B4 2BAT2BA1TIBAT0 |2 Output Signal |2 pin #

L

= e g B

L

ol o o T e

I L L L L SCRAM pin 1
L L L L H PFW pin 2
L L L H 1 HVC pin 3
L L L H H iINT pin 4
L L H L L N pin 5
L L H L H OUT § pin 6
L L H H L OuT 1 pin 7
L L H H H not used pin 9

SCHEMATIC FROM SIGNAL DESCRIPTION ‘
SIGNAL 10 BN
6MH 7z K3 (pin 14) P3 tpin 7 When 2 low logic level pulse appears on load input of
P3 ipin 15}, the data input from the Playfield
ROM is immediately clocked out as serial data
from P3 {pin 13} at the rate of 6MHz.
FLAYFIELTY P3 [pin 13) K8 (pin 5) Playficld video serial data generated by the Playfield
circuitry,
ENABLE SIGNALS
BA1D B2 (pin 11 H2 {pin 15} These five signals enable the read address decoder 112,
BATT B2 {pin 13) H2 {pin 14} If B2 or BA15 is 2 low logic level, there will not
BA12 B4 tpin 9) H2 {pin 13) be an output from Enable H2. The Enable
Bels2 E4 (pin &) F4 (pin 10) cutputs for a given input are as follows:
BA15 B4 (pin 7) F4 {pin 9)
BATS B2 BAIZBATIBAN0 EH2 Quiput Signal H2Pin#
H H L 1 t PFR pin 1
H H L L H STEER RESET pin 2
H H L H L pin 3
H H L H H pin 4 ‘
H H H L 1 PROM G pin 5
H H H L H PROM 1 pin 6
H H H H L PROM 2 {pin 7}
H H H H H PROM 3 tpin 9)
RAY B2 (pin 9 12 {pin 13} These eightsignals enable address decoder )2, 1fBA12,
BAT0 B2 (pin 17} 12 {pin 14) Bé 2, BA13, BA14, or BA15 is a high logic level,
BAT1 B2 (pin 13) 12 {pin 13} there will not be an output from Enable 2. The
BA12 B4 {pin 9) D4 (pin 3) Enable output for a given input is as follows:
E4 {pin 11)
Beb2 E4 (pin B) C4 (pin 5
BA13 B4 {pin 11} C4 (pin &)
BA14 B4 {pin 5) C4 (pin 9§
BA15 B4 (pin 7} C4 (pin 8)

f
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OWER SUPPLY VOLTAGES

SCHEMATIC
G FROM 1O SIGNAL DESCRIFTION
P Resistors many locations The symbol “P” stands for pull-up. This means that
R1, R7, R48, R52 anywhere on the schematic that the symbol “P”
and R112 appears, that point is connected directly to
resistors R1, R7, R48,R52 and R112, Therefore the
circuit is “pulled-up” to +5 VDC one of those
pull-up resistors.
+5V LM323 many locations This is the +5 VDC power to all integrated circuits on
the PCB, except Audio Amplifier A%,
+20v (DC, Plus side A9 (pins 9 & 11) This is the +20 VDX unregulated power for the Audio
unreg) of 4700 . fd Amplifier,
cap. C27.
VIDEO S5IGNALS
H SYNC H5 {pin 6) P8 (pin 9) These two signals are the horizontal and vertical sync
V SYNC 17 (pin 6) P8 (pin 10) signals necessary to “kick’ the TV monitor
scanning circuitry into a retrace. H SYNC is
inverse of H SYNC and V SYNC is inverse of V
SYNC, as illustrated in Insert 8-1.
256H 13 (pin 13) P8 (pin 2) These two signals are the horizontal and vertical
V BLANK J7 {pin 11} P8 (pin 1) blanking pulses necessary to drive the TV
monitor inte the black level during retrace. The
cambination of these two signals is COMP B at P8
{pin 3). Refer to Insert 8-1.
ROADWAY | L8 {pin 6} K8 (pin 4 These two signals are the video serial data from the
PLAYFIELD | P3 (pin 13) K8 {pin 5) Playfield circuitry and the Roadway circuitry.
The playfield consists of four possible horizontal
rows of alpha numerics between horizgntal scan
lines zero and eight, sixteen and twenty-four,
thirty-two and forty, and forty-eight and fifty-six,
The Roadway consists of the fourteen roadway
pylons.
VIDEO C8 (pin 3) C6 {pin 9] This signal is present anytime the roadway makes
INVERT connection with the car. The signal is originated
in the audio BANG circuit. Its function is to make
the TV maonitor display flash during the BANG
sound period.
8y F8 {pin 11} C4 (pin 2 These signals provide a backlight window at the
16V H3 (pin 14 C4 (pin 3) center bottorm of the TV monitor display. Signal
2v H8 (pin 13} N8 (pin 3) V BLANK places the window on the TV monitor
64V HB {pin 12} N8 (pin 2 display during the horizomal scan time. The
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SUHLMARIC FROM TO SIGNAL DESCRIPTION

SICNAL

PSA1 L2 (pin 12} 'S (pin 3 Picture syncfaddress signals, These signals are the

PaA L2 (pin 9 P5 [pin 6) aulelresssignals for the vertical position RAM (H6.,

PaAS L2 [pin 71 P5 [pin 10) Pai. horizontal position RAM )6, L), and

PSad L2 {pin 4 P5 (pin 13; character RAM (E6, ME). During the vertical
blanking period, the address signal comes
divectly from the four least significant bits of the
address bus (BAG through BA3 inputs L2 pins 13,
10, 6, and 3. During the vertical nan-blanking
period and during horizontal blanking, the
address signal comes directly from horizontal
synehronization 8H. 16H, 32H, and 64H inputs
L2 pins 2,511, and 13,

VI Hé (pin 3) FF (pin 1 Vertical position data signals. Those signals are applicd

VP2 bib ipin 7) 7 (pin 8} to a voarse (N7) and fine (F71 vertical line

VP HG ipin 9) 7 (pin 3 comparator. When the vertical line comparator

VP4 Hs fpin 1) F7 {pin 17) vertical synchronization inputs 1Y through 128

VPGS P& ipin 5) N7 (jpin 10} match the vertical position data signal, the

VPh P6 tpin 7] N7 [pin 8] coarse and fine vertical line comparator (F7.N7)

VP7 P6 (pin 9 N7 ipin 3 outputs will all be o high logic level

VPE P6 ipin 111 N7 tpin 11y

PICT E6 ipin 5 L7 ipin 9) Pictuwre height data signals, These signals determine

PIC2 E& (ppin 7} E¥ {pin 171 the height of the data roadway pylon o be

PIC3 E6 (pin 9 E7 {pin 14 displayed. For example, if the pylon s only to he

PIC 4 F6 ipin 11 E7 ipin 1) six vertieal lines high, PIC datasignal code wall be
0117 171 When VP through VP4 is equal 10 1V
through 8V, the outputs of F7 will all be a high
logic level, Beginning with the nextvertical line,
the autputs of F7 will begin counting down.
When the "A7 inputs of E7 reach the count of six,
output A« B E7 (pin 7) will be a high logic level.

256H B4 (pin 2 K5, 3 {pin 13 Horizontal timing signal that represents the horizon-
tal blanking period when itis o high logic level.
During hortzonlal blanking, horizomal position
sigrals (HP1 through HPY) are transierred 1o the
outputs of multiplexers kS and L5, During the
horizontal scan time, horizontal timing signals
{1H through 128H1 are rransierred ro the outputs
of multiplexers K5 and LS.

256H 13 {pin 13 N3 (pin 12) Horizontal position address inputs W match RAM

{Md4) and object RAMS (H4, 14, K4, and L4 during
harizontal blanking. Lf the horizontal blanking
period s preceding a horizontal scan line on
which a roadway pylon is to be displaved, R/AW
{pin 12 of match and object RAMs) will receive a
low logic level from the oulput of the vertical
line comparator (P8 pin 6). Therefore data is
written into the match and object RAMs. The
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SCHEMATIC
SIGNAL FROM e
data written inte the match RAM s a low logic
level {or RAM address locations {outpul of N3
pin 91. The data written into the object RAMs is
PAT through PA4.
PAT P3 (pin 4 L4 ipin 13) During harizontal blanking period. these signals are
PA2 P5 {pin 7} K4 {pin 13) from horizontal fiming signals 8H, 164, 32H and
PAY P5 {pin % [4 {pin 13) 64H {inputs to multiplexer LZ). These signals are
PA4 PS5 {pin 12 H4 (pin 13} the data input to the object RAMs L4, K4, )4, and
H4.
W BLANK J7 (pie 10} M4 {pin 3) During a horizontal scan line that is going 1o display a
CLK* N4 tpin 8) N3 {pin 3} roacdway pylon. the match RAM and object
COMP B P8 (pin 3 N3 {pin 1} RAMs are addressed by lming signals 1H
MATCH N3 ¢pin 5) N5 {p3in 9) through 128H. Therefore the address input
MATCH N3 (pin 6) P8 ipin 5) changes at 4 rate of TH 256 times during a
harizontal scan line. When the address comesto
a point where a low logic fevel has been stored in
the match RAM, one 12 MHz (CLK*) pulse later,
match latch N3 oulput pin 5 becomes a high
logic level. This results in the inverse data output
of the object RAMs through flip-flop N5.
OB|D N5 [pin 3) P5 {pin 2) Roadway object address signal. During the scan line,
9):3h! NG {pin &) P5 (pin 5] these signals address the Roadway character
0OR)2 N3 {pin 11} P5 {pin 11} RAM Mb through multiplexer P5 if MATCH
OBJ3 N5 (pin 14) P5 (pin 14) signal goes to a highlogic level, The signals cause
a data output from roadway picture RAM E6.
PICS MB (pin 5) M5 {pin 15) Roadway picture signals PICS through PICE are
PICH Mb {pin 7) M5 {pin T applied directly to theinputs of shift register M3.
PIC? MB (pin 9) M5 {pin 10 Since MATCH is a low logic level, the PICS
PiC8 Mb (pin 11} M5 {pin 9 through PIC8 signals are immediately clocked
MATCH N3 [pin &) M5 {pin 11) out af shift register at a 6-MHz rate. This signal,
ROADWAY L& {pin 6) K8 (pin 4) called the ROADWAY signal, is fed directly to
the video cutput,
PROM SIGNALS
BDO H1, 11, K1, F3 (pins 2 & 4 These signals make up the data bus from Program
L1 {pin 14} PROMs (C1, D1, E1, F1, H1, 1, K1, L) ta the
B H1, ]1, K1, F3 {pins 12 & 14} Microprocessor {schematic sheet 33, This data
L1 {pin 13) bus is unidirectional {one direction only) and
BD2 H1, 11, K1, E3 tpins 2 & 4) goes only from Program PROMs to the
L1 {pin 12) Microprocessor,
BD3 H1.J1, K1, F3 {pins 5 & 7) These signals are an output of Program PROMs as a
L1 {pin 11} result of an address input to Program PROMs.
Bix4 C1, D1, E1, F3 {pins 12 & 14y Program PROMs are only addressed by the ten
F1 {pin 14) least significant bits of the address bus.
BDS C1, D1, E1, E3 (pins 2 & 1M}
F1 {pin 13)
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FROM TO SIGNAL DESCRIPTION
SIGNAL
BI& C1.D1, 11, 3 apins 5 & 7i
E1ipin 12
BO7 1. D1, 1. Filipins 9& 11
I
BAQ Clipin 3 C1 DT R R, These sigiatls are the ten least significant bits of the
H1 11 K101 address bus from the Microprocessor, An
1pin 51 address inpot fo Program Memory wili resultina
RY! C2ipin 5 C1.07, 81, F1. data autput. The individual PROM integrated
H1, )1, K1, L1 vircwit pairs selected are determined by the
pin 6 enabiling <ignal. All PROM chips are not used at
HAZ C2ipin 7 C1.01,11,81, the same time,
H1 L KT 1
ipin 7
BAl C2ipin 9 C1.031, K1 F1,
H1. 1. K1, L)
[pn 4
BAd C2pin 1M CT.D1 UL P
H1 1KY, LY
h Ipin 3
A5 C2min 13 C1.DYFLFT,
HT. 1, KT 1
{pn 2
BAh B2 ipin 3 C1.101, BT, F,
AL, KT, LY
fjun 1
1347 Blipin 5 C1, D1, B P,
1L KT LT
1pin 174
B AY B2 pin 7y 2y e 1 e O
AL KT 0
[pin 16}
HAY B3 (pin 9 C.DT LR,
H1 1L KT LY
i 151
PROMD 112 (pin 5) C1LHT ¢pin By These are the ROM enabling signals. With a low logic
PROM 1 H2 [pin &) D1, 11 (pin & level signal the individual pairs of ROMs are
PROM 2 H2 ipin 7 E1, KT ppin & enabled. The term PROM is an abbreviation for
PROM 3 H2 ipin 9 £, L1 tpin & programmable read-only memory. The PROMs
are programmoed by Atari specifically for the
Night Driver game. These PROMs hove the
capability of being programmed only once.

Therefore, for all practical purposes these eight
chips may be referred to as ROMs.
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PAGE ZFRO SIGNALS

e,

SCHEMATIC

SIGNAL fFROM T0O SIGNAL DESCRIPTION

13A0 C2ipin 3 AT, BT ipin 4] These are the address bus signals 1o the Page Zero

BA1 C2 ipin 51 A1 BT pin 3 iScrateh Pad) Memory, With an address code

BA2 C2pin 7 AT, Bl tpin 2 input to Page Zero Memory, the Microprocessor

A3 C2 pin 9 AL Bl (pin 1 writes o data code into the Memaory, At this tme

344 C2apin 1 AL Bl pin 171 it is necessary for the readAwrite (R input

BAS C2 tnin 1) A1, B1 (pin 5) (AT, B1 pin 16} to be a low logic level and output

BAR B2 1pin 3 Al B {pin b) disable (O] input (A1, B1 pin 9) to be a high

HBA7 B2 Ipin 51 A1, B1 (pin 7) logic level, The data recorded into the Page Zero
Memory  can later be read by the
Microprocessor i the RAW input is a high logic
level and OD iy a low logic level. An address
input will then cause the output of data that was
previously stored at that address location,

SC;‘IE“:J:TL'C From,/To From/To SIGNAL DESCRIPTION

1320 F3ipiny 24 4) AT pin 170 lhose  are bi-directional  data lines from the

13127 F3ipins 12 & 14) AT ipin 12) Microprocessor 1o the Page Zero Memaory ar to

32 F3ipins 2 & 4 AT {pin 13 the  Microprocessar from  the Page  Zero

BL3 13 ipins 5 & 7! Al (pin 14) Memory., The determining factor as to the

B4 [3 pins 12 & 14 B 4pin 110 direction of the data signal is the RAW signal .md‘

B35 F3 pins 9 & 11} B1ipin 121 the OD{AT.BT pin 9t signal. If the datastgnalisto

G Elipins 5 & 7] BT ipin 13 the Page Zero Memory, OD must be a high logic

BI3? F3ipins 9 & 1M B1 ypin 140 level, I the data signal is from Page Zero
Memory. OD must be a low logic level.

SCHEMATIC
SIGNAL FROM T0 SIGNAL DESCRIPTION

BR AN B4 (pin 13 k4 (pin 3 Readswrite bus, This signal is a high logic level when
data is read from the Page Zero Memory and a
low logic fevel when data is written info Page
Zero Memaory.

1l 2 L4 ipin 64 Fa ipin 51 Phase 2 bus. This is o timing signal from the Micro-
processor. When Bdi 2 is 2 high logic level datais
manipulated 1o and from the Microprocessor.
Refer to Section IV, subpapragraph 4.3.3.

SCRAM 12 tpin 1) A1, BT (pin 15 Scratch Pad RAM (Page Zero Mermory) enable, This
signal  originates in  the Enable (Address
Decoder) 12. This signal must be a low logic level
hefore Page Zero Memory will operate.
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IX. SCHEMATICS, DRAWINGS, AND

NUMBER

Al06264-01

AQ06B262-(1

AN(6547-01

AQDB321-01

ANG0607

006543-01

(none)

PARTS LIST

TITLE

Parts List and Drawing
Final Assermnbily

Parts List and Drawing
Dashboard Assembly

Drawing

Elecironic Tray Assembly

Parts List, Drawing, and Schematic
Night Driver PCB

Parts List, Drawing, and Schematic
Steering Board PCH

Schematic
Harness

Schematic
Motorola Model XM701-10 TV Monilor
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NIGHT DRIVER

ASSEMBLY TITLE / DASHBOARD ASSY P/ roos262-01
FARTS LIST SPECIFICATION Pagelof _1
4 Drawn
ATARI Checked Mech, Eng,
Innovative KEE (?,;_\MIES Proj, Eng, Elec, Eng, Rev.
leisure e Mfg. Eng. 5
Rev, Description Date |Apprvd Rev. Description Date [Apprvy
i Fuud REL 9/30/76
B Rev per ECN 3096 1G6/12/ 7
C Rev per ECW 3131 10/22/74
Ttem Dart Number Qtv. Description
1 006261-01 1 Control Panel with Graphics
2 006248-01 1 Control Panel (Top-Wood)
3 00624%-01 i Control Panel (Main-Wood)
4 000S3 503 Y Steering Wheel Assy, (10" Dia Wheel)
5 B5-22F112 10 Screw, Mach,, Pan Hd., Phil., #10-24, 3/4 Lg. Type F.
a 00567 1 Bow Washar
7 ADODG0B-02 1 N-Shift Assembly
8 005255-01 1 Shift Bezel
9 75-0108 4 #10 Flat wWasher
10 Fh=-0158 4 #%-20 Flat Washer
11 75-045 4 #%-20 Lock Washer
12 75-9158 4 #4-20 Hex Nut
13 75-5524B 2 #%-20 x 1.50" Lg. Carriage Holts
14 75-55248 2 #%-20 »x 1.50" Lg. Carriage Bolts
15 62-002 1 Led Switch
16 001856-01 1 Aluminum Bushing, Switch
17 61-081C 1 Rocker Switch Smap in Bezel {Gold Contacts, Dry Circuit)
13 AQDELLE-0L + Control Panel Harness
192 72-6610 3 Screw, Sm., Pan HD., Phil., #& = 5/8 "Lg.
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NIGHT DRIVER

ASSEMBLY TITLE /

ELECTRONICS TRAY ASSY

P/Lroossa7-01

PARTS LIST SPECIFICATION Pagelof 1
i Drawn NEXT ASSY AQ0D6264-01
ATARI Checked AMech, Eng,

Innovative kEE Games| Proj. Eng, Elec. Eng, Rev,

leisure - Mfg, Eng, g
Rew, Description Date |Apprv.d Rev. Description Date |Apprv|
A 9/30/76

B [Rev per ECN 3078 10/6/76

C Rev pexy ECHN 3100 10/13/76

D |Rev per ECN _31i$

L

Item Part Numbor Qty. Description

L 006250-01 1 Electronics Tray

iy AMIG545-01 1 Power Supply Harness

3 001551=01 or =02 1 Transformer, 001551

4 0006R22-01 1 Cover, Transformer

5 aoogvl-01 1 Label

& d6-201202 2 Fusec, 2 Amp

T F9=-3202 2 Fuse liolder

] 68-002 1 Interlock Switch

5] 000268-02 1 Bracket, Switch Mounting

13 41-2001 1 Filter, Power Line

11 AJ06550-01 1 Mini-Harncss

12 AQD6222-01 1 Powar Cord Assy, 8 Ft

L3 RO06447-01 1 ! Power in On-0ff Switch Harness

14 4006448-01 1 Power Out On-0ff Switch Harness

15 AOOGB44%-01 1 On-0ff Switch Assy

lée 78=-25001 2t Screw Down Tie Wrap

157 ADDLB21-01 &/R Shorting Block, 95V

18 A0Q1921-02 " " " 110v

18 nO01921-03 - i o 220V H

20 A001221-04 & # " 220V L

2 ROOE555-01 1 PC Board, Rectificr

22 29-053 1 Capacitor, Sprague Electrolytic 26,000 uf @15V

23 YB-7050150C & Bracket, Capacitor Mounting Sprague #4586-48

24 72-5608 6 Serew, Sm, Pan Hd, Phil #5 x % Lg.

25 72-6612 8 " ren " Y #6 x 3/4 Lg.

26 72-6812 7 . o i " O#8 x 3/4 Lg.

27 FE5-287108 1 Screw, Mach., R4 Hd, Brass #8 - 32 x 1% Lg.

28 75-9181L 1 Nut, Mach, Brass, #8-32
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SCHEMATIC
SIGNAL

12V

bdtl
128H
256H
VOBLANK

FROM

S

T0

SIGNAL DESCRIPTION

HE 4pin 1
13 (pin 119
13 tpin 140
[3 ipin 131
J7 Hn T

N I T
Ch (pin 3)
o {pin 44
N8 pin 12y
NG ypin fy)

vertical diming  signals place  the  window
betweoen horizonial scan lines 232 and 240, The
horizontal timing signal place the window in
the comter of the 1Y monitor display and makes
the witlth of the window equal to T28H.

ROATAVAY SIG

NALS

1304}
BN
#1232
B2
B4
51853
BM6
By

13111
BN
HI1X2
BIBE!
13134
BI¥5
B30
1397

1317}
B3I
B2
BipE!
1304
Bis
BLY
Bz

BAg
BAS
1N
HR W

COMP B

(3 ipins 2 & 4
L3 ipins 12 & 14y
[Yipine 2 & $
12ipins 5 & 7)
I3 ipims 12 & 149
Ediping 9 & 1)
Fliping 5 & 7
[3pins 9 & 110

F3iping 2 & 4y
Chipine 12 & 14
Figpins 24 4
13 gnns 54 7
F3rpins 128 14y
LY ipins 9 & 110
E3pins 5 & 7)
F3ipms 9& 11

Fhipine 2 & 4
Edapins 12 & 14)
F3qpiny 2 & 41
F3ipine 5 & 7y
F3apins 12 & 14
Fiqpins 9 & 11
EYipins 5 &7
I3 (s 9 & 97

C2 pin 1M

C2ipin 13
12 ipin 3y
| Ba tpin 130

HAb (pin 4y
He ipin 6)
Hé ipin 1
HE& ipin 12
P& (pin 41
Ph {pin B)
P& (pin 10y
PG pin 12y

16 (ppin 4)
16 (pin &)
16 (i 10
16 12in 123
L& 1jain 4}
L6 1pin &)
L& 1pin 1
L6 {pin 121

b6 (pin )

Fb 1pin 61

LB {pin 104
E6 1pin 12}
M ipin 4]
Mb (pin 6}
Mb pin )
Mb ipin 12

K7 Ipin 14}
K7 (pin 13)
K8 (pin 9}
K8 (pin 10}

L8 {pin 41

ata

[1ata

Data

inpur o the vertical position read-only memory
VP RANS {6, PRI I order wo write vertical
position data inta 1he VP RAM., POSY iH8. Pa
pin 3 muost be a low logic level, The address
inpt is from the ourputs of demodulator P5
tpins 4, 7. 9 and 121, During the V BLANK period,
data is stored in these ¥P RAMs for the vertical
position of all the roadway pylons,

hus input to the horizantal position read-only
memory (RAMs J& L6). In arder 1o write
harizontal position data into the RAMs, POS H
tl6, L6 pin 31 must be o Jow logic level, The
address  nput is from the  outputs of
demodulator P3iping 4,79, and 123, During the
YV BLANK period. data is stored in these RAM for
the horizontal position of all of the roadway
pylons.

bus input to the character picture read-only
memaory IRAMs FA. MBI In order 10 write
character picture data into the RAMs. CHAR
must be a low logic level The addresy input is
Irom the outputs of demaodulator PS (pins 4,7, 9.
ane 12,y During the ¥ BLANK period, data is
stored in these RAMs for the size and width
{character pictures of the roadway pylons.

I Address signats BAY and BAS select the autputs of K7 ay

i the Moilowing Lanle, Hoat amy lime VO or BRIW
fs o Lo ogid level, abl of the uutputs of K7 will e
&l Togic Tevel,

BAS BA Mecaoder K7 autput
L. . POS I
L H POS Y
I I CIHAR
H (| WATCH-DOG
Compensite blanking sipnsl. During the vertical bianking

period and harizontal blank ng period, this is 4 low
logde level During the hoszontal sean period, Uiis
in o high Jowic [esel,

Refer to losert 8.1,

36
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Tob Title  paCETRAK STEERING PCB ASSY

PWa-prl 000607

'Qﬂ shest 10f 1 ‘I
Drawn ’
Checked Mech. Fng. Rew.
ATARI Proj. Eng Elec, Eng,
0 _ I ~1
Rev. Descriptio_n________ _Appf_y_.__ _Rev_‘ ~ Description Apprv,
H Redesigned 5-6-74
J Rev per ECN 397 5/]28/7u |
K Rev per ECN 457 B/3/7U
Rev per ECN 601 7/15/74
M Rev per ECN 1531 T
Item | Part. No. Quy. [ Description
1 000614 1 Printed Cifcuit Board (E)
P4 001092 1 Light Noun
3 001151 Ref Schematic Piagram
4 11750/10-5750 2 Reslistor, Lomp., 75 ohm, % watt, 5%
5 11471/10- 5471 4 Reslistgr, Comp, 470 ohm, % watt, 5%
§ 11332/10-%332 Z Resfistgr, Comp, 3.3Kohm, '3 watt, 5%
7 34108 /27-101123 ) 2 Capacitor,| Ceramic, .0Juf
8 70006/ 38-255777 2 Trapsigtorl, 2N 5777 (Photo Darlington)
g 1 70000/34-2N3643 Va Transistory, 2N 3643
10} 71008/38-ME7124 2 Light Bmitting Diode, I.R. ME 7124
i1 ,
12 |
13 |
14 | 80089 /79-58005 1 Corjnec or,| 10 pin, PC Mount, Amp #1-380991
15 72-12128 1 !Screw, Machine, Pan Head Phil, #2-56 x 3/4 Lg.
1g 75-042 1 Wagher, Split Lock #2
17 75-9128 1 Nut, Hex, #2-56
18 0037493 1 Retainer, [Lad Light Mount
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