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’ 0M ATARL .PCB INTERCHANGEABILITY

There are four printed circuit boards (PCBs) in each Atari Pin-
ball game: 1) Processor PCB, A006020-XX. 2) Auxiliary PCB, A006407-0l.
3) Score Drive PCB, AQ04924-01 or A020704-01. 4) Match/Credit PCB,
AQ06096-01 or A030912-01. Section E of this chapter explains how to
check the PCBs for interchangeability.

A. Processor PCB, A006020-XX

At the time this was printed, there were fifteen variations of
the Processor PCB. Each Processor PCB is marked with a part number
next to location Fl. Part number AQ06020- is permanently etched onto
the PCB. The dash number variation is added with a felt-tipped pen.
The PCB serial number and the game name are also marked in felt-tipped
pen somewhere between locations Al2 through A20 and Bl2 through B20.
All variations for the four games are listed as follows:

Processor PCB

Game

A006020-01 The Atarians
AQ06020-02 Universal
A006020-03 Time 2000
AQ06020-04 Airborne Avenger
AQ06020-05 The Atarians
AQ06020-06 Time 2000
A006020-07 Time 2000
AQ06020-08 Airborne Avenger
AQ006020-09 Airborne Avenger
A006020-10 Time 2000
AQ06020-11 Middle Earth
AQ06020-12 Universal
A006020-14 Middle Earth
A006020~15 Middle Earth
A006020-16 Middle Earth

Processor PCBs -01 through -05 are all physically shorter than

the ~06 through -16 versions.

The -06 through -16 PCBs are longer

so that eight chips of program memory (PROMs E1 through E8) could be

replaced with two chips (ROMs EOO and EO).

Therefore, you cannot use

ROM program memory chips EOO and EO in the -01 through -05 Processor

PCBs.
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Take a look at the lamp and solenoid outputs of the four diff-
erent games. Since each game's playfield is different, each Proces-
sor PCB, made for a specific game, contains only the lamp and sole-
noid drivers necessary for that game. For example, the Processor
PCB for The Atarians game has only thirteen solenoid driver transis-
tors while a Processor PCB for the Time 2000 game has fourteen sole-
noid driver transistors. (Refer to Atari Pinball Games Illustrated
Parts Catalog, Section C, Sheets 40 and 41, for differences of tran-
sistors Q1 through Q20.) Therefore, unless you add 2N6044
transistors to the proper locations, a Processor PCB for The Atarians
cannot be used in a Time 2000 game. This reasoning also holds true
for the lamp drivers at locations Al5 through A20 and BlS through B20.

The actual game play instructions for each game are contained
in the program memory. Program memory is located either in location
EQ0 and EQ (ROM) or El through E8 (PRCM). Therefore, to remove a
Processor PCB from The Atarians game and put it into a Time 2000,
Airborne Avenger, or Middle Earth game, you must replace program mem-
ory with the proper memory chips. (Refer to the Atari Pinball Games
Illustrated Parts Catalog, Section C, Sheets 40 through 43, for the
part numbers for the proper program memory chips for each game.)

The ~02 and -12 universal Processor PCBs are made to be inter-
changeable in all four games. These PCBs include all solenoid and
lamp drivers. The difference between the -02 and -12 universal
Processor PCB is the physical length, and like the other short Pro-
cessor PCBs, the -02 will not accept chips EO00 and E0 ROM program
memory . '

B. Auxiliary PCB, A006407-01

The Auxiliary PCB is designed to function in all games. All
revision levels of the PCB are of identical physical size and can
mount easily into any game. See Section E of this chapter for inter-
changeability problems, however, since a modification to the Auxiliary
PCB is necessary to be compatible with all Processor PCBs.

C. Score Drive, A004942-01 or AQ20704-01

There are two Score Drive PCBs referred to by Atari Customer
Service as the old electronics Score Drive, A004942-01, and the
discrete Score Drive, A020704-01. The discrete Score Drive is a
redesign of the old electronics to eliminate problems that occurred
with the score display. The two PCBs are directly interchangeable.
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D. Match/Credit PCB, A006096-01 or A030912-01

There are two Match/Credit PCBs, referred to by Atari Customer
Service as the old electronics Match/Credit A006096~01 and the discrete
Match/Credit A030912-01. The latter is a redesign of the old elec-
tronics to eliminate problems with the Match/Credit display. The two
PCBs are directly interchangeable.

E. Processor PCB and Auxiliary PCB Interchangeability

Recent revisions of both the Processor PCBs and the Auxiliary
PCB incorporate a design change which was not installed on earlier
revisions of these boards. This additional circuitry is known as the
BOWER FAIL modification. It prevents the Coin Counter and other
cptional counters from tripping during "power down”" and also prevents
the Coin Lockout coil from engaging if the display power or +5V DC fails.

It is imperative that all Processor and Auxiliary PCBs not con-
taining this circuitry be modified as per the following instructions,
if they are to be used interchangeably.

WARNING

A Processor PCB with the POWER FALL modification
will not operate when installed with an unmodified
Auxiliary PCB, and vice versa. Applying power to
an incompatible board set such as this could damage
one or both of the PCBs.

You can determine whether or not your PCBs contain this circuitry
by the presence of transistor Q21 on the Processor PCB and transistor
Q12 on the Auxiliary PCB. (See the appropriate PCB assembly at the back
of SECTION TWO). Any boards not containing the circuitry should be
modified when you receive them in your shop, especially if you will be
substituting or exchanging them for-other PCBs.

F. Processor PCB Modification
Modify the Processor PCB as follows:

1. Cut and lift leads of Resistor R21, R23, R24, and R25
that go to +5V bus.

2. Add a 2N3643 (Q21) transistor:
Add a jumper wire from its base to edge connector
J10, Pin K.
Add a jumper wire from its collectcr to +5V bus.
Add a jumper wire from its emitter to lifted leads
of R21, R23, R24, and R25.
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G. Auxiliary PCB Modification

1.

10.

1l.

ONE-6 .

Cut trace running from + side of C4 (50uf/150V) to cathode
of CR17 (1N4003).

Cut trace running from cathode of CR17 to R38 (7.5K, 5W).
Cut trace running from cathode of CR15 (1N4005) to feed-through.

Add an insulated 24 GA jumper from the + side of C4 to the
end of R38 that went to CRL7.

Add a jumper from the feed-through in Modification 8 to the
cathode of CR17.

Add a 1N4005 dicde (CR22), anode to the cathode of CR1l7, and
cathode to the jumpered end of R38.

add a 200KQ resistor (R48) between R36, 10K, 1W {(the end clo-
sest to the BURN IN connector) and the ground trace going to
the anode of CR19.

Add a 0.1luf capacitor (Cl9) in parallel with resistor R48
(added in step 7).

Replace resistors R21 and R22 (1.5K{) with 200§l resistors.

Cut trace running from resistors R21 and R22 to +5V bus
(from connector J12, pin B).

Add a 2N3643 transistor (Q12) in the following manner:

a. Solder the collector to the +5V side of the trace cut
in step 10.

b. Solder the emitter to the other end of this cut trace
(going to R21 and R22).

¢. Jumper the base of this transistor to the feedthrough
above empty IC position B2.
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ma GENERAL THEORY COF OPERATION OF ATARI PINBALL ELECTRONICS

The Operation, Maintenance and Service Manual for each of the
four games provides fairly straightforward information for the de-
tails of operation. This section expands on that information by
supplying schematics that isolate the individual circuits. The iso-
lated circuits for the Processor PCB are illustrated in Figure TWO-1.

A. Processor PCB

1. MPU Circuitry

The heart of the Processor PCB is the Microprocessor circuitry.
A brief discussion of the major components and their function in the
microprocessor circuitry is provided in the following paragraphs.
Note that these components include:

a) the MPU (Cl) and its address and data buffers.

b) its ROM memcry (E0Q through E6)

¢) its RAM memory (D5 through D8)

d) its address decoding circuitry (C6, D1, and misc. gates)

e) its ¢1 and ¢2 clock drivers (Cll, B9, B1l0, and misc. gates)

f) its RESET and INTERRUPT timing counters (A6 through All and
misc. gates)

g) 1its DMA circuitry (B2 through B8, B10, C4, CS5, and misc. gates).

The schematics of this circuitry are shown on pages TWO-13 through TWO
-l5at the end of this chapter. They have been isolated from the re-
mainder of the circuitry and broken down as much as feasible for the
sake of clarity.

MPU, RCOM and RAM

The microprocessor is the "master controller" behind all action
which takes place in the game circuitry. Upon initialization, the
MPU addresses data permanently stored in the Program ROMs (EOO through
E8). This addressed data then travels to the MPU via its 8-bit data
bus (DO through D7). The MPU decodes this data to determine what action
it is to perform next, i.e. "read coin switch 1," "turn on lamp 43," etc.
The MPU utilizes RAM memory (D5 through D8) in the performance of many
of these instructions, using the RAM as a temporary storage space for
information which it will later need to recall. The MPU is capable of
writing (or putting data into) the RAM and then later reading (or pulling
data out of) the RAM, via its address bus (A0 through Al5) and bi-direc-
tional data bus (DO through D7).
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Address Decoding

The MPU address decoding circuitry performs the critical function
of "turning on" or enabling the appropriate game circuitry {(i.e. RAM, -
ROM, LATCHES, etc.) at the appropriate time, so that information can be
transferred back and forth between this game circuitry and the MPU.

$1 and 62 Clock Drivers

The basic operating frequency of the microprocessor is established
by the ¢1 and ¢2 clock inputs (on pins 3 and 37). All of the Atari
Pinball PCBs run at an operating fregquency of 1 MHZ. Examination of the
¢1 and ¢$2 wave forms with an oscilloscope should show two signals of
opposite polarity with a period of 1 microsecond. (The period of a
waveform is the time it takes to complete one full cycle). The IMHZ
clock frequencies are derived from a 4 MHZ crystal controlled oscillator.
This 4 MHZ frequency is "divided-by-four" by counter Cll and flip-flop
B9 and pre-shaped by timer B1O.

RESET and INTERRUPT Timing Counters

The reset and interrupt timing counters in the microprocessor con-
trol circuitry are shown on page TWO-15. They consist of 6 stages of 4-bit
binary counters (A6 through All). These counters serve a multi-purpose
function, by dividing down the MPU's clock frequency into various timing
signals.

The first stage of the counter chain, A6, is clocked at a rate of
1 MHZ (by ¢1). This stage's Q, output (DMA CLK) is used as the basic
timing frequency for the DMA circuit, and runs at 500 KHZ (period = 2
microseconds) .

The Q¢ output of A6 (AUDIO CLK) is used as the basic timing fre-
quency for the audio control circuitry, and runs at 125 KHZ (periocd =
8 microseconds) .

The Qp output of A7 and the Qn output of A8 are "and-ed" together
to form the DMA INT signal, which occurs at a frequency of 2 KHZ, or
approximately every 500 microseconds. This interrupt function is used
to signal the start of a cycle of DMA (explained in DMA section).

The Qp output of A8 (NMI) is used to generate a "non-maskable
interrupt" to the MPU. It occurs at a frequency of 250 HZ, or about
every 4 milliseconds, and signals the MPU to temporarily leave its normal
instruction sequence, and perform the set of instructions contained in
its interrupt routine. Once it has done this, the MPU will return to
its normal instruction sequence from where it left off. (It should be
noted that the most recent version of MIDDLE EARTH PCBs does not utilize
this NMI sequence. On all such boards, the NMI input to the MPU has been
~ disconnected, and instead, connected to a pull-up. This change should
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only be done to MIDDLE EARTH PCBs, as previous game PCBs will not function
if this mod. is performed. Operators should be aware of this mod. when
swapping universal boards from game to game, since the mod. is recom-
mended for MIDDLE EARTHs only, and should not be done to PCBs used in THE
ATARIANS, TIME 2000, or AIRBORNE AVENGER:).

The NMI signal is also used to clock counter All. The Qg output of
this counter occurs at a frequency of approximately 60 HZ, or about every
16 milliseconds. This output is gated onto the MPU data bus line D6, by
the SWITCH READ address decode. The MPU program uses this information
during its switch reading routine, to time out or "debounce" any switch
closures which it has recognized.

The final function of these counter stages is the RESET signal to
the MPU. This signal hopefully occurs at a frequency of 0, or in other
words, never. Counters A9 and Al0 count how many times the Qp output of
counter A8 changes states. Meanwhile, the WAKE-UP RESET signal, generated
at various points during the MPU's normal instruction sequence, is resetting
these same counters (A9 and Al0O) back to a count of zero. If for some
reason the MPU program has strayed from its normal instruction sequence,
and WAKE-UP RESET does not occur before these counters count up to the
point where the Qp output of Al0 goes high, a RESET signal is generated
to the MPU, causing it to restart its instruction sequence from the begin-

ning.

NOTE: If trouble-shooting the MPU circuitry, it is
normally recommended to disable this reset
generating circuitry until any other problems
have been fixed. This disabling is easiest done
by cutting and lifting pin 6 of F1l.

DMA (Direct Memory Access)

Direct Memory Access is a term used in Atari Pinball electronics to
refer to the situation where the circuitry peripheral to the MPU tempor-
arily takes over the MPU's address and data bus to gain direct access to
some portion of the MPU's RAM memory. As you already know, the micropro-
cessor controls the game operation. It flashes lamps during the ATTRACT
mode, recognizes coin inputs, senses playfield switch closures, operates
game lamps and solenoids and does the "bookkeeping" for player score infor-
mation. The MPU, in performing these tasks, directly "reads" all switch
inputs and directly "writes" on/off information to all audio, coil, and
solenoid output latches. The MPU, however, does not transfer lamp and
score information to the respective lamp and score latches. 1Instead, the
MPU stores the lamp on/off and player score information in selected loca-
tions in its RAM memory. Then at regular intervals (every 512 microseconds)
the game circuitry halts the MPU and inserts lamp and score addressing
information onto the MPU address bus. This addressing information is con-
figured so that it accesses the selected RAM cells where lamp and score



information has been stored by the MPU. The RAM output data is then used
to update the Lamp data latches and lamp strobes, the four score displays,
and the Match/Credit display. The following paragraphs go into the details
of the timimg of the game circuitry's access to the MPU RAM memory, and
how it uses the information that the MPU has stored in that memory.

Refer to schematic on page TWO-15 as you go through this circuit descrip-
tion. Every 512 microseconds a DMA INT signal 1is generated by the reset

and interrupt timing counters. This initiates the DMA interrupt routine.
One DMA CLK pulse after the DMX INT goes low, the 0 output of the Halt
flip~flop (B6, pin 8) generates a HALT signal to the MPU. The MPU responds
by finishing its current instruction cycle, and then signaling that it

has stopped and relinguished control of its address and data bus, by a

high on its BA (Bus Available) output line. BA going high (and BA going
low) then generates the LD, TD, ANODE BLANK, and CATHODE BLANK signals

and also turns on the tri-state address bus drivers C4 and C5. The access
to the MPU RAM is now ready to take place, via address lines A0 through

A5 and Al2 through Al4.

For the next several microseccnds, these address lines are contrclled
by the outputs of counters B3 and B4, as they address the respective calls
in RAM memory which contain the lamp and display update information.
Counters B3 and B4 are both clocked by the basic DMA timing frequency,

DMA CLK, at a frequency of 500 KHZ. The Qpa output of B3 (clocked by the
CPa input on pin 14) runs at half of this frequency. This divide-by-two
effect inhibits counter B4 from counting on every other (or alternate)
DMA CLK pulse, and also triggers the LOAD DISPLAY one-shot timer (B1O)
for every other DMA CLK pulse. This alternate cycle loading of display
information via one-shot Bl0 is done so that display update data (from
the MPU RAM which is being addressed by counters B3 and B4) has time to
stabilize before it is actually loaded into the displays. The CPp clock
input of counter B3 (pin 1) is clocked once per each DMA interrupt cycle
(by the falling edge of LD). The Qgm. Qs and Qpn outputs of B3 indicate
to the RAM, as well as to the display and lamp drivers, which of the 7
display digits (via DISPLAY ADDRESS 0, 1, and 2) or which of the 4 lamp
strobes (via LAMP BIT 0 and 1) is currently being updated.

One of the 7 display digits and one of the four lamp strobes is
therefore updated each DMA interrupt cycle. Counter B3 determines which
of these is updated. Counter B4 determines what information this display
digit or lamp strobe is updated with. Counter B4 counts from a count
of 0 (all outputs low) at the beginning of each DMA interrupt, to a count
of 15 (all outputs high), which signals the end of the interrupt. The
16 possible combinations on the Q outputs of B4 are used to address 16
locations in RAM (via A2, A3, A4, and A5). The information contained
in these RAM locations is used as follows: .l1) 4 locations contain lamp
-update information (when B4, Qp and Qp outputs are both high); 2) 4 loca-
tions contain the 4 players' score information (when Qa and Qg outputs
are both low); 3) 4 locations contain Match/Credit update information
(when Qp output is low and Qp output is high); 4) and 4 locations are
not used.
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When Counter B4 has counted through all 16 loccations and all appro-
priate lamps and display digits for that DMA interrupt cycle have been
updated, a "termainal count" pulse is generated at B4 pin 15. This pulse
causes the HALT flip-flop (B6) to toggle, causing HALT to go high. The
MPU now recognizes that the DMA cycle has finished, responds by outputting
a low on its™BA (bus available) line, and then continues on in its normal
instruction sequence from where it left off before the DMA interrupt began.
Approximately 500 microseconds from this time, the MPU will receive its
next DMA interrupt, and will repeat the identical procedure, except that
it will be updating a different display digit and lamp strobe from the
previous interrupt cycle. (Remember, the Qgp, Qs and Qp outputs of B3
are only clocked once per interrupt cycle, therefore every succeeding
cycle will update the next sequential display digit or lamp strobe.)

Since there are four lamp strobes, and one is updated each inter-
rupt cycle, each strobe is updated every fourth cycle, or every 2 milli-
seconds (4 x 500 microseconds = 2 milliseconds). In contrast, there
are 7 display digits. Each of these digits is updated every eighth inter-
rupt cycle, or every 4 milliseconds (8 x 500 microseconds = 4 milliseconds).
Though the DMA interrupt cycle, when viewed as a complete routine, is a
seemingly complicated process, it is in actuality a large number of very
simple operations happening in a very short amount of time.
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2. Switch Reading Circuitry - See schematic on page TWO- 16

The MPU's switch reading circuitry is relatively simple and straight-
forward. One side of all playfield and game PCB switches is bussed toge-
ther into a sigpgle SWITCH COMMON line, which goes to the MPU data bus line
D7, via edge connector J7, pins 5 and 6. The other side of each of these
normally-open, single-pole, single-throw switches is connected to its own
unique output of an open-collector one-of-eight decoder (F3 through Fl13),
via edge connectors J6 and J7.

To determine if any given switch is being actuated, the MPU puts out
the unique address, which has been assigned to that switch, on its address
lines. (Note that the MPU hexadecimal address of each switch is listed
on the right hand side of the schematic.) This MPU address is decoded
by one-of-ten decoder Ell and one-of-eight decoders F3 through F13 to
provide a low pulse to the appropriate switch. Simultaneous to outputting
this address, the MPU also "reads"™ data bus line D7, via the SWITCH READ
enabling signal to tri-state buffer, C5. If a switch is actuated (or
closed), the low pulse caused by the one-of-eight decoder will be seen
by data line D7 via the SWITCH COMMON line.

NOTE: When trouble-shooting the switch-reading
circuitry, it is recommended you begin by
trouble-shooting the SWITCH COMMON line.
With all switches open (including the on-
board option switches, F2 and F4) the
SWITCH COMMON line should be a constant
high. If not, first check to see if you
have any shorted ptayfield or PCB switches.

3. Lamp Output Circuitry - See schematic on page TWO~ 17

All MPU-controlled lamps are powered by one of four lamp strobes. -
Each of these 4 lamp strobes is connected to a string of several lamps.
(See each game's individual wiring diagram to determine which lamps are
connected to which strobes.) The actual lamp strobes are generated by
the Auxiliary PCB, but are controlled by the Processor PCB via LAMP BIT O
and LAMP BIT 1. The two bits of data indicate to the Auxiliary PCB which
of the 4 lamps strobes to turn on. (Note that these two lamp bits are
a function of counter B3, as previously discussed under DMA. These two
bits count up in a binary sequence with each DMA interrupt (every 500
microseconds.) Each "set" of lamps has power applied to one "side" of
each individual lamp every 2 milliseconds for a duration of approximately
500 microseconds. The other "side" of each individual lamp is connected
to its own unique lamp driver (Al5 through A20 and B15 through B20) .on
the Processor PCB via edge comnector J1 and J2. These 2003 A lamp drivers
merely provide a current path to ground for any lamp which is to be turned
on. The lamp driver's on/off status is controlled by the outputs of data
latches Cl13 through C20. These data latches are updated with the proper
lamp information every 500 microseconds by the DMA interrupt sequence
previously discussed.
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NOTE: The 9 data latches (Cl3 through C20) are
used for storing control information for
both the lamp driver and solenoid driver
circuitry. For this reason, the data
latches are schematically shown on both
pages TWO-l7and TWO-18. It should be noted,
however, that only latch outputs Q4, Q5,

Q6, and Q7 are used for controlling lamp
drivers, while latch outputs QO0, Q1l, Q2,
and Q3 are used to control solenoid drivers.

4. Solenoid Output Circuitry - See schematic on page TWO-18

The solenoid output circuitry is very straightforward. To turn
a solenocid on at the appropriate time, the MPU writes directly to data
latches C13 through C20. The output of these data latches is used to
turn on or off the appropriate solenocid drivers, Q1 through Q20. Similar
to the lamp driver circuits, the solenoid drivers merely provide a cur-~
rent path to ground. One side of each solencid is connected to the
Solenoid Supply (generated directly from the power supply). The other
side of each solenoid is connected directly to its individual driver on
the Processor PCB, through edge connector J8.



B. Auxiliary PCB

The Auxiliary PCB is in effect an extension of the Processor PCB
circuitry. It contains various power-consuming portions of the lamp
driver circuitry, the solenoid driver circuitry, and the audio genera-
ting circuitry, as well as the audio and display supply voltages. See
schematic on page TWO-19.

Display Supply

The Display supply is generated from the 170 VAC center-tapped
voltage from the game power supply. It is rectified on the Auxiliary
PCB to form the +90 V and -90 V DC voltages necessary to power the
Score and Match/Credit Displays. Note that this circuitry also includes
transistor Q12 as part of the POWER FAIL protection. This circuitry is
included in all recent versions of Auxiliary PCBs. Any older version
PCBs which do not have this circuitry incorporated should be updated
immediately. See Chapter 1 for modification instructions and interxr-
changeability problems.

Miscellanecus Drivers

Drivers for the coin door lockout coil and coin counter coil are
also included on this PCB. These two drivers are controlled by latched
signals generated on the Processor PCB. Each driver is capable of
"energizing" its respective coil by providing a current path through
the coil to Auxiliary PCB ground.

Lamp Strobes

The Auxiliary PCB also generates 4 mutually exclusive lamp strobe
outputs. These strobes are controlled by the LAMP BIT 0 and LAMP BIT 1
control bits from the Processor PCB. The 4 lamp strobes should each
consistently pulse at a rate of every 2 milliseconds and each pulse
should last for a duration of about 500 microseconds. These strobes
serve as the "supply voltage" for all MPU controlled lamps. Since each
strobe has an "on" duty cycle of only 25%, even lamps which appear to
be on all the time are really only being supplied with power about one-
fourth of the time. Since this 25% duty cycle at this frequency is not
perceptible to the human eye, this is an efficient way to reduce power
consumption as well as prolong lamp life. As a point of general inter-
est, the Atari "keep-alive" routine might also be mentioned at this time.
If one would observe -carefully any lamps which are supposedly in their
"off" condition, you could observe a faint pulsing of the lamp filament.
.This is because these lamps are being turned on and off very quickly at
a very low frequency. The effect of this procedure is to prolong lamp
life, since it prevents sudden current surges through the lamp filament.

TWO-10



Audio Circuit

The game's audio amplifier (D1l) is also located on the Auxfliary
PCB. The actual audio control circuitry is located on the Processor PCB,
where a three~-stage MPU-controlled counter {(consisting of D13, E12, and
E13) is used to address audio PROM D12. The output of this audio PROM
(Audio 0 through Audio 3) is then sent to the Auxiliary PCB. A D/A
(digital to analog) conversion is then performed on these 4 audio bits,
using open-collector gate C2 (7407) and resistors R16 through R19.
This analog waveform is then buffered and amplitude meocdulated by OP-AMP
Cl. The output of -OP AMP Cl is then sent to the audio amplifier through
a 5K Ohm VOLUME adjustment potentiometer. The necessary voltages to power
the audio circuitry (+20V, +1l6V, +13.6V, and +6.8V) are also generated
on the Auxiliary PCB.

C. Score Display PCB

See schematics on page TWO-20 and TWC-21. Note that there are two
separate schematics shown for the two different revisions of the Score
Display PCB. The first schematic refers to the "0ld Score Display."

This PCB has since been replaced with the "Discrete Score Display PCB."
The newer PCB design has incorporated discrete anode and segment drivers.
These discrete drivers are proven to be more reliableé under severe opera-
ting conditions than the integrated drivers used on the 0ld Score Display.
If an older Score PCB needs to be replaced, either because of damage or
intermittent failures, it is recommended that it be replaced with the
Discrete Score Display PCB.

The Score Display PCB receives score update information from the
Processor PCB. This information includes 7 bits of Display Address infor-
mation (Display Address O through 6), four bits of Display Data (Display
Data 0 through 3), a LOAD DISPLAY signal, a CATHODE ELANK signal, and an
ANODE BLANK signal. IOAD DISPIAY is a synchronizing pulse generated by
the Processor DMA timing curcuit which indicates the timing of the
actual updating of Display information from the MPU RAM. If DISPLAY
ADDRESS 5 and 6 are both low, this indicates to the Score PCB that the
information contained by DISPLAY DATA O through 3 is intended for updating
the Score Display (as opposed to the Match/Credit Display). DISPLAY
ADDRESS 3 and 4 are decoded to determine which player's score is being
updated. DISPLAY ADDRESS 0, 1, and 2 are decoded to determine which
of the 7 digits of a player's score is being updated. DISFLAY DATA O
through 3 contain the actual information for updating the appropriate
digit of the appropriate player's score. ANODE BLANK and CATHODE BLANK
inhibit, or blank, the displays during the time when they are actually
being updated by the Processor PCB.

TWO-11



D. Match/Credit PCB

See schematics on pages TWO-22 and TWO-23. As in the case of the
Score Display PCB, the original design, or "Old Match/Credit PCB" has
been replaced with the more recently designed "Discrete Match/Credit PCB."
If replacing a Match/Credit PCB, it is recommended that a "discrete"
board always be used as the substituted PCB.

The Match/Credit PCB alsc receives its update information from
Processor PCB. TOAD DISPLAY reflects the timing of the MPU's DMA routine,
and indicates when the actual loading of Match/Credit display information
should take place. If DISPLAY ADDRESS 5 is high and DISPLAY ADDRESS 6
is low, this indicates to the Match/Credit PCB that the display information
contained on DISPLAY DATA O through 3 is intended for updating the Match/
Credit display. DISPLAY ADDRESS 0, 1, and 2 are decoded to determine
which of the four digits on the Match/Credit display is being updated.
DISPLAY DATA O through 3 contain the actual MPU RAM information with
which the appropriate digit is updated. TATHODE BLANK and ANODE BLANK
inhibit, or blank, the Match/Credit display while it is being updated.
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W”E ¥ | TESTING ATARI PINBALL PCBs WITH PBS-1

A. What is PBS-17?

Atari's PBS-1 is a complete Pinball playfield simulator contained
in two packages: 1) Display Cabinet, and 2) Selector Switch Cabinet.

The Display Cabinet is the big black box with the handle on its
top. 1Inside this cabinet is a power supply that provides all voltages
equivalent to the power supply of a Pinball game cabinet. There is
also a 1l00-watt light bulb that closely simulates the load of a Play-
field or Coin Door solenoid.

B. How to Use PBS-1

Use of Atari's PBS-1 is based on a complete test set. A set of
"known to be good" Atari Pinball PCBs are connected to PBS-1. The
Pinball PCBs are supplied by you. The Processor and Auxiliary PCBs
should both be updated to include the POWER FAIL modifications (see
Section 1).

To test a PCB with a suspected failure, just substitute the sus-
pect PCB into the system and perform the Test procedure, contained
later in this section. If a failure is found, troubleshoot with the
appropriate troubleshooting procedure as referenced in the test pro-
cedure.

Since the playfield solenoids and switches are different on each
game, a set of two cardboard overlays are provided for each game.
The overlays for the Display Cabinet define the function of each
LED and the two game toggle switches. The overlays for the Selector
Switch Cabinet define the function of each pushbutton switch and
the two game toggle switches.

Look at the overlays. All the information that you would nor-
mally find on a wiring diagram is contained on overlays. The over-
lays for the Display Cabinet have eight rows of boxes. The first six
rows define the J1 and J2 Lamp Outputs of the Processor PCB. These
are identified by the brackets, on the right side of the overlays,
marked Pl and P2. In the fourth, fifth, and sixth rows, the far left
boxes are double-lined boxes. These LEDs are the J15 lamp outputs
of the Auxiliary PCB. These are identified by the double box labeled
P15, located directly below the LEDs. The last two rows of LEDs are
from the J8 Solenoid Output of the Processor PCB. These are identified
by the bracket, on the right side of the overlay, marked P8. The two
arrows, on the left side at rows two and three, identify the switch
positions for the different games.

THREE-3



The overlays for the Selector Switch Cabinet have four rows of
boxes. The boxes are light-lined, heavy-lined, and double-lined.
The light-lined boxes define the J7 Switch Outputs from the Processor
PCB. These are identified by the light-lined box labeled P7, at the
top right of the overlay. The heavy-lined boxes define the J6 Switch
Qutputs from the Processor PCB. These are identified by the heavy-
lined box labeled P6, at the top right of the overlay. The double-
lined boxes define the J15 switch inputs to the Auxiliary PCB. These
are identified by the double-lined box labeled P15, at the top right
of the overlay. The two arrows by the COIN-1 and COIN-2 pushbuttons
identify the slide switch positions for the different games.

C. Connecting PBS-1

Figure THREE-1 illustrates how. PBS-1 is connected on your test bench.
Please be aware of the following warning.

WARNING

There is a differential voltage of 180
volts DC on the Auxiliary, Score and Match/
Credit PCBs. Use extreme caution when touch-

ing these PCBs to prevent the hazard of elec-
trical shock.

PBS-1 is relatively easy to connect. Just connect the harness
plugs labeled with a P-number to the proper PCB connector labeled with
the same J-number. When connecting the P8 connector plug to the Pro-
cessor PCB, please be aware of the following caution:

CAUTION

If you incorrectly plug P8 onto Proces-
sor PCB connectors J7 or J6, then apply power,
you will blow a hell of a lot of circuits,
DCON'T DO IT! P8 belongs on connector J8.

D. Testing Atari Pinball PCBs

There are four test procedures immediately following this chap-
ter. The test procedure for The Atarians is in Table 3-1, Time 2000

in Table 3-2, Airborne Avenger in Table 3-3, and Middle Earth in
Table 3-4.

The four test procedures are written in basically the same order.

Although the order may vary slightly, it is based on the following
format:

THREE-4



Test Question PCB Under Test

Test Step

1. Apply power Attract? Processor PCB
Lamps? Processor & Auxiliary PCB

Solenoids off? Processor PCB

Display? Processor, Auxiliary, and
Display PCBs
Timer? Processor
2. Coin Audio? , Processor & Auxiliary PCBs
Display? Processor & Display PCBs
3. Start Audio? Processor
Display? Processor & Dsiplay PCBs
4. Self-Test, Lamps? Processor PCB
Step 1
5. Self-Test, Switches? Processor PCB
Step 2
6. Self-Test, Solenoids? Processor PCB
Step 3

In these charts a rectangle represents an instruction.
represents a decision.

you in the direction of the failing circuit.

The test procedures are presented in the form of a flowchart.

A diamond

The progression of the test flowchart is to
first perform the instruction (press switches), then make a decision
(is the proper light on? - Yes?
sults in a No, then a failure exists and you begin troubleshooting.

Of course,

if a decision re-

To troubleshoot, match the alphabetic letter of the No extension
of the diamond to the proper Troubleshooting Flowchart.
shooting Flowcharts are immediately following the four Test Flowcharts.
Please see Table of Contents for arrangement of flowcharts.

The Trouble-

We have attempted to provide Troubleshooting Flowcharts that steer

Section THREE provides

schematics that isclate the circuits and therefore may be quite help-

ful for isolating the failing circuit.
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switch *hb%

Substitute PLB into system. On
the Processor PLB, set 8ll F2 and F4
les s OFF Set REPLAY
-mi’an.j switeh to 0. Set PBS-1 PoweR
switch to ON. See Note.

NOTE :

THREE-6

(NexT PAGE)

If the +90 and/or -90VDC
Display voltage on the
Auxiliary PCB is bad (too
high, toco much ripple, etc.),
the Score and Match/Credit
Displays could be damaged.
Therefore, if testing a sus-~
pect Auxiliary PCB, leave
plug P14 disconnected until
you verify that the Display
voltages are correct.

—
rIfL%e‘ah'nj a suspect Processor
8, go b®, page THREE- 2.
1§ t&’ang Auxifiary B, Go
+DGD,?§r=1HREE-3Q
If testing Seore PLB, Go o
@\ Pege THREE- #2.
(Page THReE-27) | Tf testing Mateh /Credit 73,

Go @, pade THREE- 43,
—— ]

D (Page THREE- 33)

(C) (Page THREE- 40)

The Atarians Test Procedure

Flowchart 3-1



(From Previous Page)

(€) (Page THAEE - 34)

Press CoIN-{ ad
CoiN-2

(F) (Pege THREE- 35)

Press PBS-
START,

(©) (Psge TREE- %)

The Atarians Test Procedure
Flowchart 3-1

( NexT PAGE)
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THREE-8

(From Previous 'Paie)

Set Processer PLB PROG

Swi (F2), toggle L to ON,

press RESET, then set PROG
SW1] foggle L {o OFF

Seore Display

040 ooo

030 600

c20000
1

Hress PBS{
START

Scora ﬁisplay
040 800

030000
020000

(NEXT PAGE)

(‘Pege, THREE - 37)

NOTE 1l: Do not be concerned
if some unlabeled
lights are on.

The Atarians Test Procedure
Flowchart 3-1



(From Previous '?dgc)

|

Suwﬁ'nmﬂag
OHO 000
030 6000

020 000
3

Cne at a time, press
all labeled PBS-L but-
tons (exeept START).

NOTE 2:

dctivate as
listed in Table on
next F&s&
?

Score Display

oYO 000
030000
020 000

7

PCB is OK.

Set PBs-{ power off. -

O
See Note 3,
Press PB5-1L NOTE 3
START

Troubleshest SWITCH
OuTPUT AND INPUT

cirewi t.

Do not be concerned if
pressing some unlabeled
button results in an

audio response.

When START is pressed,
P8 lights begin light-

ing immediately.

(Psge THREE- 38)

The Atarians Test Procedure

Flowchart 3-1
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THREE~10

The Atarians Solencid Test

~ Table 3-=1
CREDIT DISPLAY
NUMBER SOLENOID
1 8] LEFT
GATE
> ‘_7_| RIGHT
GATE
|
3 U | epy
FLIPPER
4 20| RIGHT
FLIPPER
5 _’f?_] ATAR]
HOLE KICKER
6 8| RiGHT
HOLE KICKER
7 3] LeFT
HOLE KICKER
8 16] RIGHT.
HOLE KICKER
9 _G_J CENTER
FOP BUMPER
. 4] LEFT
: POP RUMPER
" a| e
SLINGSHOT
SLINGSHOT
12 _I_QI OUT-HOLE
KICKER




*

Substiture. PLB into system.
On the Processer PCB, setalrF2
ad FY¥ switeh b;ggles 4 OFF. Set
REFLAY retary switth o O. Set
PBS-1 POWER switch 90 ON. See Note.

NOTE: If the +90 and/or -90VDC
Display voltage on the
Auxiliary PCB is bad (toco
high, too much ripple, etc.),
the Score and Match/Credit
Displays could be damaged.
Therefore, if testing a sus-
pect Auxiliary PCB, leave
plug P14 disconnected until
you verify that the Display
voltages are correct.

C&geTHREE-Zﬂ

DooR ILLUM
and 3ll [LLUMIN ATION
lighf.s on

(NexT PAGE)

T-IF festtﬂj 4 suspect Processer
PL8, g0 0@, P3ge TREE- 26,
[F te:tmﬁ Awu‘tiarg PLB, Go

@), page THREE - 37,

 If testing Seore PLB, Go b
@, page THREE-42.

IF testing Match Cradit B,

‘Go o), peqe THREE - 43,

— J

(¢) (7ege THAEE-40)

No (D) (Page THREE- 33)

Time 2000 Test Procedure
Flowchart 3-2

THREE-11



(From Previous Page)

G (Page THREE- 34)

Press PBS-(
CoIN-{ and COIN-Z

(?a3e. THREE- 35)

Press PBS-1
START

No @ (Page THREE- 36)

Time 2000 Test Procedure
Flowchart 3-2
(NexT PAGE)
THREE-12 -



(From Previous Page)

Set Rpcessor PCB PROG SW1
F2, ggle 1 4 ON, press ReseT,
then set PROG SW1 toggle L o OFF.

Score Display
080 000

060 000
046 ooo

Press PBS-L
START

Score Display
080 000
060 000
oHo 000

A

One at g time, press
all labeled PBS-1 buttons
CCxce?t START)

(NexT PAGE)

(?asc THREE- 37)

NOTE 1: Do not be concerned
if some unlabeled

lights are on.

Time 2000 Test Procedure
Flowchart 3-2

THREE-13



(From Previsus ?age)

/0

)|
Troublasheot SWITLH

OUTPUT AND INPUT
GRCUWT

Seore Display
080 000
060 000
040000

3

Press PBS-| LEFT FLIPPER
1o achivate 3 solencid and Ri6hHT

FLIPPER b dmange. 4o next solendad.
Sce Table on r\ead'?aie for onder of solencids,

Solencids
activate as listed

in Table 3-2
?

Vo (D (Page THREE- 38)

Set PBS-{ power
switch fo OFF PCB is OK.

Time 2000 Test Procedure
Flowchart 3-2
THREE-14



Time 2000 Solenoid Test

Table 3-2
CREDIT DISPLAY
NUMBER SOLENOID
3

1 GATE
2 6] R\GHT
POP BUMPER

3 41 LEFT
POP BUMPER

4 14| RIGHT
HOLE XICKER

5 8 | CENTER
WOLE KICKER

6 1 | RIGHT
FLIPPER

7 12 | RIGHT
CENTER

FLIPPER

LEFT

8 5 CENTER
FLIPPER

g \\| LEFT
FLIPPER

10 3| RIGHT
SLINGSHO T

¥ q|LEFT
SLINGSHOT
12 10 | oUT-HoLE
KICKER

13 2 | UPPER
DROP TARGET

14 0| Lower
DROP TARGET

THREE-15



NOTE :
Substitute PCB into system. On ot

the Processor PAB, set all F2 and-
F4 switch toggles o OFF. Set REPLAY
r'ofarﬂ switth {8 O. Set PBS-| DWER
switth to ON. See Note.

THREE-16

If the +90 and/or -90VDC
Display voltage on the
Auxiliary PCB is bad (too
high, too much ripple, etc.),
the Score and Match/Credit
Displays could be damaged.
Therefore, if testing a sus-
pect Auxiliary PCB, leave
plug Pl4 disconnected until
you verify that the Display
voltages are correct.

If fcsﬁnj 8 suspect Proceseor
7B, go @, poge THREE- 26.
i) testing Au.till'aﬂj P8, (o
@), page THREE- .
;Ifﬂﬁmg Seore. 78, (10 B
(Rge THREE-27) | ‘@), page THREE- 42.
I testing Mateh/Credit 7eg,

Go o @), pace THREE- #3.

DooR [LLUM

and all [LLWMINATION

NO
Paqe THREE - 40)
h‘ehts on o ( *3

NO Q (Page THREE - 33)

(NEXT PAGE)

Airborne Avenger Test Procedure

Flowchart 3-3



(From Previous ?ase)

(E) (Page THREE- 34)

Preas PBS-L CoiN-L
and COIN-2

(F) (Pge ™Ree- 35)

(a) (Poge THREE- 3¢)

(Nexr PaGe)

Airborne Avenger Test Procedure
Flowchart 3-3

THREE-17



(From Previous Page)

®

Press FPPS-1 TesT
Switent (eoiN DooRd

Score _Displaj
090 000
0%0 o060
056 a00

(W) (rage THREE- 37)

Press PBS-L TesST
SwiteH (eotn DooR)

Seore Dizplay
090 000
0F0 000
050 000

2

Airborne Avenger Test Procedure
Flowchart 3-3

THREE-18 (exr PacE)



(From Previous Page)

One at 3 time, press sl
labeled PBS-1 buttms

(except TEST swiTes).

NO

Trsubleghoot SWiTEH
ouTPUT AND INPUT dreuit.

Press PBS-1 TEST
SwiTeH (eoin TeoR)

Seore 'D«'sylaj
090 000
070 000
050 000

03

Press PBS-{ LEFT FLIPPER B
activate a solenoid, RIGHT FLIPPER
* change 1o next solenoid. See Table
on next page for order of solenoids.

achvate as
listed in Table 3-3

e (Psge THREE -38)

Airborne Avenger Test Procedure
Flowchart 3-3

Set PBS- { POWER 1 OFF THREE-19
PLB is OK.




THREE-20

Airborne Avenger Solenoid Test

Table 3-3

CREDIT D\SPLAY
NUMBER

SOLENOID

>

GATE

| LEFT
FLIPPER

| | RIGRT
FLIPPER

10 |ouT RoLE
KICKER

Q| LEFT
SLINGSHOT

fﬂ,RmHT
SLINGSHOT

5| LEFT
EJECT
POCKET

LEFT
8 BALL

EJECT

14| RlenT
BALL
ETECT

2| R\GHT

EJ
F’OCKEECTT

4|V PPER
LEFT
THUMPER

16 OPPER

RIGHT
THRUIMPER.




. NOTE: If the +90 and/or ~90VDC
Subsiitute PeB i system. On Display voltage on the
Trecassor PCB, setall F2 and FY Auxiliary PCB is bad (too
) high, too much ripple, etc.),
switth toggies b OFF. Set RERAY the Score and Match/Credit
wW'jswﬁthh 0. Set PB5-L PoweR Displays could be damaged.
) Therefore, if testing a sus-
Switth to ON. , pect Auxiliary PCB, leave

plug P14 disconnected until
you verify that the Display
voltages are correct.

I testing a suspect Trocessor
1, Go to @, page THREE- 26
[F testing Auxih‘anj Ped, Go
o @, 7age THREE- 34,

s ie.sﬁnrj Sesre 7¢B, Go 1o
(Pge THREE-27) | @), poge THREE - 42.

If 4esting Mateh/Credit P¢§
Go @), Toge THREE- #3.

(Pagc THREE- 40)

(D) (Pxge THREE- 33)

e (7‘?5 THREE‘.B‘/) Middle Earth Test Procedure
Flowchart 3-4

THREE-21
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(Fr'om Previous 7’3357

Press PBS-| COIN-L
and COIN-2

e (Page THREE - 35)

Match/Credit
Displey
88 02

Press TBS-L
START

( Page THREE - 3¢)

Middle Earth Test Procedure
Flowchart 3-4

Troubleshot Solensid
Driver Q12 ard associatd

ciruwst.




(Fem Bevious 7’95)

Press PBS-{ TesT
SswiTed (eoin DooR)

Seore 'Dmplag
000 coO

(Poge THREE-3%)

Press TBS-{ TEST
SWITeH (eoiN DooR)
Score Displey
000 000
2
See Notfe {. NOTE 1: When START is pressed,
Press PRS-L START ?8 li_ghts.begin light-
ing immediately.
é Middle Earth Test Procedure
Flowchart 3-4

(vexr Pace)
THREE-23



THREE-24

(From Frevious Fage)

as ldted n Table

3-4 on next

page
-2

¢Es

Hress PBS-L TEST
SwiTest (CotN DooR)

Score ‘Drspfatj
000 000

One at a time, press ail
labeled PBS-{ buttons
(except TEST swiTen)

(T) (roge THREE- 38)

MO

Set PBS- L FOWER switch

+ OFF PeB is OK.

Troubleshest SwiTeH
OUTPUT AND INPUT

circuwt:

Middle Earth Test Procedure
Flowchart 3-4



Middle Earth Solenoid Test

Table 3-4
CREDIT DISPLAY
SOLE \D
NUMBER NO
{ 2
OUTHOLE
KICKER
2 9 RIGHT
SLINGSHOT
3 10| uPPER
DROP TARGET
| | RIGHT
4 THUMPER-
BUMPER
5 4| LEET
THUMPER
BUMPER,
G U Lower
DROP TARGET
7 13| LEFT
sLINGSHOT
8 10 1.ockouT
ColL,

THREE-25



Microprocessor Circuit

Troubleshoot, mutliplaxer
B35, buffers AS o Suspect
RAM.

NO

|

Troubleshooting the Processor PCB

1

Teoubleshet counters
AG, AY, and qoie B8, on
€1 and 22 clocks.

Troukleshoot counter B3
for misaing Dispisy columns.

Trowblesheot

counter B4

Processor PCB Troubleshooting Procedure

THREE-26

Flowchart 3-5

—

Troublesheet 98'!. B2

and buffer A3.

!

Troublesixot: flip-flop Bé,
Jate B7, and qate A2.

Trouble shaot opre B3

Treubleshoot Gip-flp BG.

|

Troublesheot one-shot BLO,
qate B8, and buffers A3 and
A,

|

Troublesheot counters B3,
BY, and buffors AD, A4,
and AS.

B

Suspect bad RAM, or
B5 and buffers AS.




(Fom Pevious Paij

€0 or EL ‘Hlﬂuﬂh £s)

Troubleshooting the Processor PCB
Microprocessor Circuit

NOTE:

A0
correct fse PLD dash
number
Qee Note
?
Replocs. Bregrem Memory
with preper chips.
NO
Troublesheot
LM 323 cirewt.
MO
Troubleshost
clock, eireuit.
Y

Yes

To determine correct Program Memory
for a particular dash number of
Processor PCB, refer to Atari Pinball
Games Illustrated Parts Catalog or

individual game Operation, Maintenance
and Service Manual.

MO

Uﬁbaﬁlﬁ?d{

Troubleshoot buffers
Al and BL.

4

Processor PCB Troubleshooting Procedure
Flowchart 3-5

Troubleshet counters
A and 410 ancd oo L,

THREE-27



(From Freviows Fige)

Troubleshooting the Processor PCB
Microprocessor Circuit

Troubleshoot

ﬂ@Jkpbbﬂi
?ma'AZamLEQ

THREE-28

Aﬂo
Troubleshet TRQ input
o Mmicro proces3of.
Ne
A0
Troubleshest counters
AL, AT and AB.

@

(vexr PaGe)

Processor PCB Troubleshooting Procedure

Flowchart 3-5



(From Previous %je)

Troublesh'opting‘ the Proc‘éssbt PCB
Check all address lines o Microprecessor Circuit

ensure they are not shorted
+o one ancther, to ground, 1o

+5Voe, oropen.

MO

Correct and
restert test.
Check all data lines 4p ensure
Hmj&emﬁ.s! 1o one another, Note: At th1§ point, addréss and
data lines are considered
 ground., o ¥SVDL, orapen. "OK" if they appear to be
independently pulsing high
and low, i.e. less than 0.7V
and greater than 3.8V.
Corrrct and restart
test pmed.ure.

Set PBA-1 POWER b OFF,
Replace ?nx}ran Memrj-
Set Tower t ON.

Attract

Moede NO
?
Set TBS-{ POWER 4 OFF
%/;5 ‘ Replace micnprocessar CL.
Set Power 4 ON.
Restart test
procedure.
@ (Nexr Pace)

Processor PCB Troubleshooting Procedure

Flowchart 3-5 THREE-29



Troubleshooting the
Processor PCB Microprocessor

Circuit

THREE-30

(From Pevious Page)

(&)

Attract
e N7

L

‘}/65

Restart test
procedure.

|

Ground, A4, pin?.

Lo

(Nexr Page)

-

addrass lines

TROVBLE SHOOT
BUFFERS A4 AuD
Bil 8D sa7Em A2

At through ALl
high

(VexT PaGe)

Processor PCB Troubleshooting
Flowchart 3-5

AL O
Troubleshoot Address lines
Ab treugh All for sherts
i sther traces.
i
Procedure



(From Previous ﬁsjé?

@ Troubleshooting the
(&) 3

Processor PCB Microprocessor
Circuit

A0

Troubleshwt buffer T4

Troubleshoot tri-state
buffers CH and C5.

Note: Tri-state data lines will

Are appear neither high nor low,
, but will be approximately
‘:ﬁd:_&t::’ MO 2 Volts.
See #de
GE data lines
O

D0 through D5
tri- state

@ (Mexr ZRGE)

SWITCH READ
high
?

Verify MPL, Rom, ond

RAM bﬂ subshtution

Restart test No deccder (4
Troublesheat gate (8

Processor PCB Troubleshooting Procedure

Flowchart 3-5 THREE~-31



(From [revious Rge)

@ Troubleshooting the
Y < e Processor PCB Microprocessor
€ PROM VERSION Circuit

RoM  VERS|ION —*

Troubleshoot.
decoder Co

Troubleshoot
PEs | deeoder co.

RoMs E4 through

huah, e.xuyt ED and
Eob low

_ Troubleshoot
15 buffer BIL
Treubleshoot : A0

decoder DL

Troubleshoot Troubleshoot
gétes FO and Fi 725 |buffer BUL |

Troubleshoet,
decoder DL

) Troubleshoot
decoder L
ard 3&@ B2.

n

iCall Atari Customer &rﬁ

Restart test.

Processor PCB Troubleshooting Procedure
THREE-32 Flowchart 3-5



Troubleshcoting the Processor PCB

Soleniod Outputs

AO Set PBS-{

Replace. bad olencid driver
transistor and dicde.

Powcriooff

Processor PCB Troubleshooting Procedure

Clig lead of
solenoid lateh bit.

Set 7BS5-1
Power to on.

MO

Check for bacl
lateh bit trace.

Flowchart 3-5

THREE-33



Troubleshooting the Processor PCB
Microprocessor Circuit

NO

Replace chip All

NO

Replace c,hip BiL

Processor PCB Troubleshooting Procedure
Flowchart 3-5

THREE-34



when either COIN
Switen i pressed

Yes

Ao

Troubleshooting the Processor PCB
Switch and Audio Control Circuitry

e

Suspact tri-stoie buffer C5. Trigger

Trsubleshest
Deceder Co.

Troubleshest Decoders ELL
and Fe ard buffers ELD.

o

Troubleshoet r\‘a n.

osailloacape with falling edge of SWITEH ‘”g
REFD. DF output oF C5 shoaid gulse
-*\iﬁh dun'm, SwWITCH READ pervod. Troukieshoot ,?h.ca
Troublesheet buffers
DLl and E9.
Mo
Troublesheot busfer
E1 and desder Fo.

Processor PCB Troubleshooting Procedure |
Flowchart 3-5

Trouplesieot g i) A

Troubleshwt buffers
DL and ET.

THREE-35



Troubleshooting the Processor PCB
Switch Reading Circuitry

Ao

Check Sourte of 71715
switth deeader for possible
fault.

at D9, pin L
r.hanae when START °
huton is Pressed.

ANO

Troubleshost START
input cirewit (D1L ond E)

[f P9, pin 3 doesnt pulse
START buifsn i ?ressad,
mp*m chip D4.

Processor PCB Troubleshooting Procedure
Flowchart 3-5

THREE-36



Troubleshooting the Processor PCB
Lamp OQutputs

Troubleshet appropriate
9334 lateh

Replace 2003A
L.amp Driver.

Check traces to
connector J1i and J2

Processor PCB Troubleshooting Procedure pupno_ 3
Flowchart 3-5



THREE-38

Solenoid driver
transistor g0 hijh

Ao

Troubleshooting the Processor PCB

Solenoid Outputs

Teplace transistor
and diede

outpat of
solenoid buffer

NO

g0 hiﬁh
?

Replace. diade.

buffer

Processor PCB Troubleshooting Procedure

Flowchart 3-5

Troubleshoot
1334 Lateh.




Troubleshooting the Auxiliary PCB
Display Power Supply

YooV nC

Di 513163 Power .'24)

present
4

Troub le shast
T9V Do,
ReguJ ators

Trowbleshsot traces
+o conneetor T 14

Auxiliary PCB Troubleshocoting Procedure
Flowchart 3-6

THREE-39



THREE-40

Troubleshooting the Auxiliary PCB

Lamp Strobes

Troubleshoot suspect Q.5
CR 19, and R35,

A0

Troublesheot suspect
Strobe Transister Qb
+hrouﬂh Q8.

Troublesheot suspect AL,
A3, and B2.

Auxiliary PCB Troubleshooting Procedure

Flowchart 3-6




Troubleshooting the Auxiliary PCB
Audio Circuit

NO
Troubleshoot rectifier BL end (R
) CR3, CRY, and (RS for pessible faul
Troubleshoot 2, D2, and
D3 cirguits for poseible fault:
Trouble shoot amplifier Trowblasheot, oP- AMP
D1 cirewit. ¢4 and yolume comirol FOT.

Auxiliary PCB Troubleshooting Procedure
Flowchart 3-6

THREE-41



THREE-42

®

Are
Seora Drspla
panel +erminais
allgnod with
connectop
2

YES

7es

Are
+®Voe
and -9V e,
present

Y€S
Is

ulator
+5v DC

7es

SHLE@
SHLE 3 plsing

7€s

(o]
c)«;A‘f
'Pulﬁmﬂ

?

res

Is
-LYY
wlafor

-85V OC

S

Mo

Troubleshooting the Score Display PCB

Line up terminas

Mo l
Alk}n metdl nbbons
A0
Troubleshoot Jort
A0
Troubleshoot +5V
¢ Regulaiwr Cirewit
MO
Troubleshoot chip B3
and inpul diodes
A0
Troubleshoot
chip A4
NO
Troublesheot
-g5V Requlator

Subshtute Dispiay
91355. Retest.

Discrete Score Display Troubleshooting Procedu:
Discrete Display A020704-01
Flowchart 3-7



cutputs
of Mei451L

MO

Troubleshooting the Match/Credit PCB

all h&jh
?

ves

Are

outputs
of MCI4556

No

Troubleshoot Q2 through
Q8 and MCLY51L

s

VES

Treubleshoot all
transistor driver circwits

Troublesheot MC L4556

Discrete Match/Credit Troubleshooting Procedure
Discrete Display A030912-01

Flowchart 3-8 THREE=-43
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The following pages consist of Engineering Drawings of the

Pinball Simulator PBS-1l. They are organized in the following order:

Top Assembly Interconnect Diagram
and Parts List

Display Cabinet Assembly and Parts List

Display Cabinet Front Panel Assembly
and Parts List

Display P.C. Board Assembly and Parts List
Display P.C. Board Schematic
Switch Cabinet Drawing and Parts List

Selector Switch P.C. Board Schematic
and Parts List

Power Supply Schematic
Solenoid Cable Assembly

#1 Switches Cable Assembly
#2 Switches Cable Assembly
#1 Lamps Cable Assembly

#2 Lamps Cable Assembly
Coin Door Cable Assembly
Display Cable Assembly
Display Power Cable Assembly
Interconnect Cable Assembly
Power Cable Assembly

Strobes Cable Assembly

A020851-01 through -05

A020849-01 through =~05

A020764-01
A020754-01
020754-01

A020850-01

020756-01

020859-01
AQ2081l6-01
A020817-01
AQ020818-01
A020819-01
A020820-01
A020821-01
A020822-01
A020823-01
A020824-01
A026825—01

A020826-01

FOUR-3
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Top Assembly Parts List

AQ20851-01 For Use in U.S.A.
® A020851-02 For Use in Germany
ATARI A020851-03 For Use in Australia
AQ20851-04 For Use in England
A020851-05 For Use in Japan
Item Part Number Qty. Description
1 AQ20850~-01 1 Assembly, Selector Switch Cabinet
2 020780~-01 1 Overlay, Switch - Atarians
3 020781-01 1 Overlay, Switch - Time 2000
4 020782-0L 1 Overlay, Switch - Airborne Avenger
5 020783-01 1 Overlay, Switch - Middle Earth
5 A020824-01 1 Cable Assembly, Interconnect
7 AQ20822-01 1 Cable Assembly, Display
8 A020823~01 1 Cable Assembly, Display Power
9 A020849-01 1 Assembly, Display Cabinet - For Use in U.S.A.
L A020849-02 1 Assembly, Display Cabinet - For Use in Germany
AQ20849-03 1 Assembly, Display Cabinet - For Use in Australia
A020849-~-04 1 Assembly, Display Cabinet - For Use in England
A020849-05 1 Assembly, Display Cabinet - For Use in Japan
10. 020784-01 1 Overlay, Display - Atarians
11. 020785-01 1 Overlay, Display - Time 2000
12. 020786~01 1 Qverlay, Display - Airborne Avenger
13. 020787-01 1 Overlay, Display - Middle Earth
14. A020825-01 1 Cable Assembly, Power
15. ™-114 1 Manual, Technical

L
©

A Warner Communications Company
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Display Cabinet Assembly Parts List

A020849-01 For Use in U.S.A.
& A020849-02 For Use in Germany
ATAR' A020849-03 For Use in Australia
AQ20849-04 For Use in England
A020849-05 For Use in Japan
Item Part Number Qty. Description
1 A020764-01 1 Front Panel Assembly
2 79-4332 1 Socket, Lamp Ceramic
3 70-161101 1 Lamp, 100W, 120v, (GE)
4 75-99518 15 Nut, Kep #8-32 Unc )
5 See Note 2 - Screw, Pan Hd. Self Tapping #6-32 x 3/8 Lg 8 Res
6 78-1812S 2 Screw, Pan Hd. Phillips #8-32 x"1/2" Lg
7 See Note 1 Ref Screw, Pan Hd. Phillips #10-32 x 3/8 Lg
8 75-040 4 Washer Splitlock #10
9 29-058 1 Cap 22,000 MFD, 40 Wv (C2)
10 78~705038C 1 Bracket, Cap Mount
L 11 78-18068 13 Screw, Pan Hd. Phillips #8-32 x 3/8 Lg
12 020835-01 1 Label, High Voltage Warning
13 78-24003 2 Wrap, Tie, Nylon ("Panduit" #PLT-25)
14 78-07002 2 Mount, Adhesive Back
15 A020826-01 1 Cable Assembly, Strobes
16 AQ20819-01 1 Cable Assembly, #1, Lamps
17 A020816~01 1 Cable Assembly, Solenoids
18 A020820-01 1 Cable Assembly, #2, Lamps
19 AQ020828-01 1 Harness Assembly, Internal
20 AQ020827-01 1 Cable Assembly, Power -~ For Use in U.S.A., England,
and Japan
A020827-02 1 Cable Assembly, Power - For Use in Germany
A020827-03 1 Cable Assembly, Power - For Use in Australia
21 AQ20766-01 1 Rear Panel Assembly
22 41-2009 1 Filter, RF1l (FL1)
23 72-038 4 Washer, External Tooth Lock #8
24 AQ20880-01 1 Bracket Assembly Power Supply
25 AQ020025-03 1 Shorting Plug Assembly P26
26 29-057 1 Cap 18,000 MFD, 25Wv (Cl)
27 78-0501sC 1 Bracket, Cap Mount
28 A020769-01 1 Bracket, Connector, Display Cabinet
29 78-2112P 1 Bushing, Strain Relief
30 020771-01 1 Base Mod, Display Cabinet
31
32
33 Ref Top Cover (Part of 78-0503) (Item 30)
34 02-91700ECC 2.3" Gutter Track, Richco #SNGS-2
NOTES: 1. Scrlews Prpvided with Items 9 and 26.
2. Sciews Prpvided with Item 30 by Vendor.

° A Warner Communications Company
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ATARI’

Display Cabinet Front Panel Assembly Parts List
AD020764-01

L

Item Part Number Qty. Description
1 020763~01 1 Front Panel, Mod.
2 A020754-01 1 Assembly, Display P.C. Board
3
4
5
6 79-4411006 1 Fuseholder (Littelfuse 342838)
7 46-2012002 1 Fuse, 2A, 250V, Slow Blow
8 61-062Aa 1 Power Sw, DPST (Carlingswitch 2GK54-73)
9
10
11
12 72-16055 6 Screw, Pan Hd., Phillips 6-32 x 5/16 Lg
13 72-8406 3 Screw, Skt Hd., Hex Dr, 4-40 x 3/2
14
15 75-046 6 Washer, Splitlock #6
16
17 75-044 3 Washer, Split-Lock, 4
18
19
20
21 759148 3 Nut, Hex, 4-40

Q A Warner Communications Company
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020754-01

Display P.C. Board

FOUR-12 -

TYP 50 PLACGS.

0@

rAZRS
HSTALL On < BOUNT

aom of BOARD

B3
8,8
oo
5J§
DY)
PRmE Y
iy
325

108

cancoe T

BLALL LED'S ARE ATARI * 38-4550 (YELLOW).
ETCHEDR L& NEAT TO (7
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= MOUNTING HEKHT OF RADIBTOGS AUR BOGES
HOT TO BXCRED .4O0 ABOVE BWOARD.
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Display P.C. Board

®
ATARI 020754~01
“IAtVern " Part Number Qty. Description
1 020755-01 1 DISPLAY P.C.B.
2 10-5271 70 RES, CARB. COMP. %W, 5% 270 OHM
3 12-5102 2 RES, CARB. COMP. 1W, 5% 1X OHM
4 12-5222 18 RES, CARB. COMP. 1W, 5% 2.2K OHM
5 31-1N5401 18 DIODE, 1NS5401
6 38-4550 90 LED, YELLOW .
7 61-131C 2 TOGGLE SWITCH, SPDT s1, 32 .
8 74-A00009 90 STANDOFF, 3/8"LG x 1/4"0D x .115 I.D.
“9 79-58165 1 CONNECTOR, 10 POSITION
10 79-58235 1 CONNECTOR, 28 POSITION
11 79-58236 2 CONNECTOR, 23 POSITION
12 79253237 1 CONNECTOR, 19 POSITION .
13 79-58243 1 | HEADER, 3 PIN
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Switch Cabinet Assembly Parts List

A020850~-01

ATARI

Item Part Number Qty. Description
1 020876-01 1 Wrapper, 4-12-10
2 020758-01 1 Insert, 4-12-10
3 See Note 1 Ref Cap, Medium, Pushbutton, =-Black (46 each)
4 See Note 1 Ref Nut, Dress, Pushbutton (46 each)
5 See Note 2 Ref Foot, Rubber (4 each)
6 See Note 2 Ref Screw, Phillips Pan H4. #6~32 UNC X, 38 Lg

Self Tapping (4 each)
7 AD020756~01 1 PCB Assembly, Selector Switch
8 78-24001 1 Wrap, Tie (Small)
9 78-25002 2 Wrap, Tie - Screw Down Type #10 "Panduit"
#PLC-2S-S10
10 72-16088 2 Screw, Phillips Pan Hd4. #6-32 UNC x 1/2 Lg
11 75-046 2 Washer, Splitlock #6
12 75~9168 2 Nut, Hex #6-32 UNC
13 C2-91700ECC 2.3" Track, Gutter "Richco" #SNGS-2
14 A020818-01 1 Cable Assembly #2, Switches
15 A020817-01 1 Cable Assembly #1, Switches
16 A020821-01 1 Cable Assembly, Coin Door
NOTES:
1. Items 3 and 4 dre part of #62-007 pushbutton assembly on A020756-01.
Install dn thig assembly.
2. Items 5 d4nd 6 are furnished by vendor of Items 1 and 2. Install
on this gssembly.
-

A Warner Communications Company
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Selector Switch P.C. Board Parts List

ATAR'O 020756-01

Ttem |  Part Number | Qty. Description
1 020757-01 1 SELECTOR SWITCH P.C.B.
2 62-007 46 PUSHH BUTTON SWITCH W/ DRESS NUT & MEDIUM CAP (BLACK)
3 69-026 2 SLIDE SWITCH, 10P3T
4 79-58237 1 CONNECTOR, 19 POSITION J203
5 79458236 2 | CONNECTOR, 23 POSITION J201, J202
6 79-58234 1 CONNECTOR, 6 POSITION J204
7 T020760-01 REF JIG PLATE, SWITCH ALIGNMENT FIXTURE

FOUR-19
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Jk Solenoid Cable Assembly

ATAR|® A020816-01

Item Part Number Qty. Description
1 79-51Cl122 1 Edge Conn. 22cikt. Cinch #250-22-30-170 (P8)
OR OR
79-51D2122 SAE #SCC228/1-2 (P8)
2 79-53240 1 Connector, 19ckt. Molex #22-01-2131 (P306)
3 79-511005 1 Key, Cinch #456-07-35-003
OR OR
79-511914 SAE #057-002-2222
4 79-58244 1 Key, Molex #15-04-9209
5 73-20347 18 Terminal, Molax #03-50-01it (22-30 AWG)
6 53-010 *54,0% Cable, Alpha #1323
7 78-28C04 A/R Tubing, Clear, Alpha #FI1T-221-1/8"
8 78-142050 A/R Soldsc
3 73-2C024 3" Tubing, Blk., Alpha #FIT-105-3/8"
OR
Raych=mn #RT-300-3/3"
*This length is not the cut length.
Note: A wire routing list is not required for
this harness.
L

Q A Warner Commumcations Company
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#1 Switches Cable Assembly

ATARI® A020817-01

Item Part Number Qty. Description
1 79-51B222 1 Edge Conn. 44 ckt, Cinch #251-22-30-160 (P6)
OR ‘ OR
79-51D2222 SAE #SCC22D/1-2 ‘ (P86)
2 79-53240 1 Connector, 19ckt., Mo lex#22-01-2191 (P203)
3 79-511005 1 Key, Cinch #456-07-35-003
OR OR
79-511014 SAE #057-002-0000
4 79-58244 1 Key, Molex F15-04-3209
5 79-20347 13 Terminal, Molex #08-50-0114 (22-30 AWG)
6 59-010 *59.0[" Cablz, Alpha #1323
7 78-23C04 A/R | Tubing, Clear, Alpha #FIT-221-1/8"
8 78-142050 A/R | Solder
9 18-2C024 A/R | Tubing, Blk., Alpha #FIT-105-3/8"
: OR

Raychem #RT-800-3/8"

*This length is not the cut leagth.

Note: A wire routing list is not required for
this harness.

Q A Warner Commumcations Company .
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#2 Switches Cable Assembly

ATAR|® A020818-01

Item Part Number Qty. Description
1 79-51B22 1 Edge Conn, 44 ckt, Cinch #251-22-30-160 (P7)
OR OR
79-51D2222 SAE #SCC 22D/1-2 (P7)
2 79-58241 2 Connector, 23 ckt, Molex #22-01-2231 (P201, P202)
3 79-511005 1 Key, Cinch #456-07-35-003
OR OR
79-511014 SAE #057-002-0000
4 79-58244 2 Key, Molex #15-04-9209
5 79-20347 44 Terminal, Molex #08-50-0114 (22-30 AWG)
6 59-009 e 61" Cable, Alpha #1328
T 78-28C04 A/R Tubing, Clear, Alpha #FIT-221-1/8"
8 78-142050 A/R Solder
9 78-2C048 3" Tubing, Blk, Alpha #FIT-105-3/4"
OR
Raychem #RT-800-3/4"
10 78-24001 2 Tie Wrap (Miniature)

*This length is not the cut length.

Note: A wire routing list is not required for
this harness.

@ A Warner Commumications Company
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#1 Lamps Cable Assembly

ATARI® A020819-01

78-2C048

L

OR
Raychem #RT-800-3/4"

*This length is not the cut length.

Item Part Number Qty. Description
1 79-51B222 1 Edge Conn., 44 ckt, Cinch #251-22-30-160 (P1)
OR OR
79-51D2222 SAE #SCC 22D/1-2 (P1)
2 79-58241 2 Connector, 23 ckt, Molex #22-01-2231 (P301, 302)
3 79-511005 1 Key, Cinch #456-07-35-003
OR OR
79-511014 SAE #057-002~-0000
4 79-58244 2 Key, Molex #15-04-9209
5 79-20347 44 Terminal, Molex #08-50-0114 (22-30 AWG)
6 59-009 *90.,0" Cable, Alpha #1328
7 78-28C04 A/R Tubing, Clear, Alpha #FIT-221-1/8"
8 78-142050 A/R Solder
9 3" Tubing, Blk, Alpha #FIT-105-3/4"

Note: A wire routing list is not required for

this harness.

@ A Warner Communications Company
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#2 Lamps Cable Assembly

®
ATARI A020820-01
Item Part Number Qty. Description
1 79-51B222 1 Edge Conn, 44 ckt,, Cinch #251-22-30-160 (P2)
OR OR
79-51D2222 SAE #SCC22D/1-2 (P2)
2 79-58242 1 Connector, 28 ckt, Molex #22-01-2281 (P303)
3 79-511005 1 Key, Cinch #456-07-35-003 '
OR OR
79-511014 SAE #057-002-0000
4 79-58244 1 Key, Molex #15-04-9209
5 79-20347 25 Terminal, Molex #08-50-0114 (22-30 AWG)
6 59-008 *90.0'" Cable, Alpha #1327
7 78-28C04 A/R | Tubing, Clear, Alpha #FIT-221-1/8"
8 78-142050 A/R Solder
9 78-2C032 3" Tubing, Blk, Alpha #FIT-105-1/2"
OR
Raychem #RT-800-1/2"
*This length is not the cut length.
Note: A wire routing list is not required for
this harness.
@ A Warner Communications Company .
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Coin Door Cable Assembly

ATAR|® A020821-01

Item Part Number Qty. Description
1 79-51B210 1 Edge Conn, 20 ckt, Cinch #251-10-30-160 (P15)
OR OR . -
79-51D2210 SCC 10D/1-2 : (P15)
2 79-58115 1 Cap Housing, 5 ckt, AMP #1-480764-0 (J101)
3 79-58239 1 Connector , 6 ckt, Molex #22-01-2061 (P204)
4 79-511005 1 Key, Cinch #456-07-35-003
OR OR
79-511014 SAE #057-002-0000
5 79-20154 5 Pin Contact, AMP #350690-1 (24-18 AWG)
6 79-20347 5 Terminal, Molex #08-50-0114 (22-30 AWG)
7 79-58244 1 Key, Molex #15-04-9209
8 59-007 *52,0" Cable, Alpha #1175
9 78-28C04 A/R Tubing, Clear, Alpha #FIT-221-1/8"
10 78-142050 | A/R Solder
11 78-2C016 3" Tubing, Blk, Alpha #FIT-105-1/4"
OR
Raychem, #RT-800-1/4" .
12 78-24001 1 Tie Wrap (Miniature) ' o
13 51-22200 A/R Wire, Stranded, Tinned Copper, UL1061, 22AWG, BK
14 51-22222 A/R | Wire, Stranded, Tinned Copper, UL1061, 22AWG, R
15 51-22233 A/R  Wire, Stranded, Tinned Copper, UL1061, 22AWG, OR
16 51-22255 A/R Wire, Stranded, Tinned Copper, UL1061, 22AWG, GN
17 51-22299 A/R Wire, Stranded, Tinned Copper, UL1061, 22AWG, W
*This length is not the cut length.
Note: A wire routing list is not required for
this harness.

@ A Warner Communications Company .
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ATARI’

Display Cable Assembly

OR

Spectra Striy #455-241-34

Note:

A020822-01
Item Part Number Qty. Description
1 79-540334 3 ©dge Conn., 34ckt, 3M #3463-0091 (P4, P18, P20)
OR OR
79-540434 AMP #8810-L-1 ‘P4, P18, P20)
2 79-5110Q9 3 Key, 3M #3439-0009)
OR OR
79-51193 AMP #88113-1
3 55-13034 40.0" Cable, Flat Ribbon, 3M #33 50/\34

A wire routing list is not required for

this harness.

@ A Warner Communications Company
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Display Power Cable Assembly

®
ATARI A020823-01
e ——
Item Part Number Qty. Description
1 79-51306 3 Edge Conn., 3ckt, AMP #640136-3 (P14, P17, P19
2 79-20349 2 Terminal, AMP #350011-3 (24-18 AWG)
3 59~013 *57.0' Cable, Alpha #1173
4 78-24001 1 Tie Wrap (Miniature)
5 78-2C016 A/R Tubing, Blk., Alpha #FIT-105-1/4"

OR
Raychem #RT-800-1/4"

*This length is not the cut length.

Note: A wire routing list is not required for
this harness.

o A Warner Communications Company .
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Interconnect Cable Assembly

ATAR|® A020824-01

L

Item Part Number Qty. Description
1 79-51B210 2 fSdge Coan, 20ckt., Cinch #251-10-30-189 (P10, P12)
OR OR
79-51D2210 SAE #SCC 10 D/1-2 (P10, P12)
2 79-511995 2 Key, Cinch #456-07-35-003
OR OR
79-5110 14 SAE #057-002-0000
3 53-003 *24,0'"| Cable, Alpha #1324
4 78-28C04 A/R | Tubing, Clear, Alpha #FIT-221-1/3"
5 78-142059 A/R | Solder .
5 78-2C032 3" Tubinz, Bl'c., Alpha 4FTT-105-1/2" OR

Raychem #RT-300-1/2"

*This leagth. i3 not the cut length,

Note: A wire routing list is not required for
this harness.

@ A Warner Commurmications Company .
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ATARI’

Power Cable Assembly

A020825-01

L

Item Part Number Qty. Description

1 79-58026 1 Plug Housing, 12 ckt, AMP #1~-480708-0 (P100)
2 79-58125 1 Plug Housing, 6 ckt, AMP #1~480704-0 (P11)
3 79-58112 1 Plug Housing, 4 ckt, AMP #1-480702-0 (P9)
4 79-51307 1 Edge Conn, 2 ckt, AMP #640136-2 (P16)
5 79-20251 22 Socket Contact, AMP #350689-1 (24-18 AWG)

6 19-20349 2 Terminal, AMP #350011~3 (24-18AWG)

7 59-012 *36.0'"| Cable, Alpha #1317

8 59-011 *36.0'"l Cable, Alpha #1319

9 78-24001 1 Tie Wrap, (Miniature)

10 78-2C016 3" Tubing, Blk, Alpha #FIT-105-1/4"

OR
Raychem #RT-800-1/4"
11 78-2C024 3" Tubing, Blk, Alpha #FIT-105-3/8"

OR
Raychem #RT-800-3/8"

*This length is not the cut length.

Note: A wire routing list is not required for

this harness.

@ A Warner Communications Company .
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Strobes Cable Assembly

ATAR|® A020826-01

Item Part Number Qty. Description

1 79-58238 1 Connector, 10 ckt., Molex #22-01-2101 (P304)
2 79-58112 1 Plug Housing, 4 ckt., AMP #1-480702-0 (P13)
3 79-58114 1 Plug Housing, 5 ckt., AMP #1-480763-0 (P101)
4 79-58244 1 Key, Molex #15-04-9209 '
5 79-20347 9 Terminal, Molex #08-50-0114 (22-30 AWG)
6 79-20154 4 Pin Contact, AMP #350690-1 (24-18 AWG)
7 79-20251 5 Socket Contact, AMP #350689-1 (24-18 AWG)
8 59-006 *70.0"| Cable, Alpha #1179 :
9 78-2C016 3" Tubing, Blk, Alpha #FIT-105-1/4"

OR

Raychem #RT-800-1/4"

10 78-2C012 10" Tubing, Blk, Alpha #FIT-105-3/16"

OR

Raychem #RT-800-3/16!"

*This length is not the cut length.

Note: A wire routing list is not required for
this harness.

@ A Warner Commumications Company
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