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WARNING
IMPORTANT HEALTH WARNING: PHOTOSENSITIVE SEIZURES - A very small percentage of people may experience a seizure when exposed to certain visual images, in-
cluding flashing lights or patterns. Even people with no history of seizures of epilepsy may have an undiagnosed condition that can cause “photosensitive epileptic seizures”
due to certain visual images, flashing lights or patterns. Symptoms can include light-headedness, altered vision, eye or face twitching, jerking or shaking of arms or legs,
disorientation, confusion, momentary loss of awareness, and loss of consciousness or convulsions that can lead to injury from falling down or striking nearby objects.

IMMEDIATELY STOP PLAYING AND CONSULT A DOCTOR IF YOU EXPERIENCE ANY OF THESE SYMPTOMS.

Stern Pinball machines are assembled in Elk Grove Village, lllinois, USA; each pinball machine has unique characteristics that make it a one-of-a-kind American-made
product. Each machine will have variations in appearance resulting from differences in the machine’s particular wood parts, individual silk screened art and mechanical
assemblies. Stern Pinball has inspected each game element to ensure it meets our quality standards.

© 2015 Marvel

Games configured for North America operate on 60 cycle electricity only. These games will not operate in countries with 50 cycle electricity (Europe UK, Australia).
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SETUP AND MOVING

1. SETUP AND MOVING CAUTION: AT LEAST TWO (Z)é\
1.1 FIRST-TIME

PEOPLE ARE REQUIRED TO
@ MOVE AND MANEUVER THE

SETUP INSTRUCTIONS | TOOLS REQUIRED GAME. USE PROPER MOVING
Your brand new Stern Pinball Machine is : " EQUIPMENT AND EXTREME
carefully packed for safety and security. . fl/tSIt Sﬁcl;et Wrench CARE WHILE HANDLING. STERN
For your safety, exercise caution and use ity 1nite PINBALL MACHINES WEIGH

the correct tools and sufficient help when * Snips :
setting up your new game. * An Assistant

OVER 250LBS BOXED.

1. Locate the side labeled “TRUCK
THIS SIDE ONLY”. The bottom of
the game faces this side.

2. Open the top box flaps by pulling
hard in an upward motion on each
flap. If the flaps are taped, cut the
tape first, taking care to avoid the
box staples.

Remove the four (4) foam pieces
and two (2) narrow box tubes
which contain the four (4) identical
legs with levelers.

DO NOT CUT STRAPPING YET.
Keep backbox secured in the
down position.

With the utility knife, carefully cut
down the left and right corners of
the box.

Let the face fall forward and
remove the entire side by carefully
cutting the bottom.

With the game still in its folded po-
sition, use a %” wrench to loosen
and remove the 2 leg bolts on each
side of the front cabinet. Ensure
the leg levelers are screwed all the
way into the legs.

12. Using supports or two people,

8. Install front legs using the bolts prop the rear of the cabinet up.

10. Set aside the open box.

removed from the cabinet. Secure 11. With a %” socket wrench, loosen 13. Ensure the rear leg levelers are
tightly. and remove the 2 leg bolts on " screwed all the way into the legs

9. Have someone help you carefully set each side of the rear cabinet, 4 14. Install rear legs using the 4 bolts.
the game down on the front legs. total. ' 9 J

removed from step 11.

S
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SETUP AND MOVING

FIRST-TIME SETUP CONTINUED

15. Cut nylon strapping and remove
protective strap corner guards.

16. Locate the factory keys, either on
the shooter rod or taped to the
playfield glass.

17. Using snips, cut the tie-wrap secur-
ing the keys if required. One set of
keys is for the front coin door, the
other set of keys is for accessing
components in the backbox.

24. Locate the two (2) backbox bolts in
the cash box.

25. Carefully raise backbox to upright
position while ensuring that cables
are not pinched.

26. Use the %” wrench to Install the
two (2) backbox bolts to secure the
backbox as indicated on the back
of the cabinet.

18. Open the front coin door.

19. Reach into the game and remove
the retaining clip at the rear of the
cash box.

20. Remove the cash box lid by sliding
it toward you.

27. Reach inside the cabinet and hold
and move the yellow top molding
lock handle to the left.

28. Remove the front top molding.

21. Store the backbox keys, if desired,
on the metal hook located in the
coin door.

22. Locate and remove the pinballs,
plumb bob, and backbox bolts
from the cash box.

23. Replace the cash box lid and
retaining clip for future use.

29. Remove the playfield glass by
sliding it toward you and carefully
place it in a safe location.

Remove all playfield shipping

tie downs, shipping blocks, and
packing foam, and follow any
game-specific unpacking instruc-
tions included in the playfield, if
present.

CAUTION: PLAYFIELD GLASS IS MADE FROM HIGH-STRENGTH TEMPERED
GLASS. TEMPERED GLASS IS SENSITIVE TO EXTREME TEMPERATURE SHIFTS
AND CORNER NICKS, WHICH CAN CAUSE THE GLASS TO FAIL CATASTROPHI-
CALLY. TAKE CARE TO STORE THE GLASS ON A SOFT, ROOM-TEMPERATURE
SURFACE AND PREVENT THE CORNERS FROM BEING DAMAGED.

AN
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SETUP AND MOVING

FIRST-TIME SETUP CONTINUED

30. If pinballs were already installed into the lower ball
trough, remove them before lifting the playfield.

31. Grasp the lower arch between the flippers, and firmly
but gently pull directly up to raise the playfield 8 to 12
inches.

32. While holding the playfield up, pull the playfield toward
you until the two playfield supports are over the front
edge of the cabinet.

33. Rest the playfield on the front edge of the cabinet.

34. Raise the playfield and rest it against the backbox.

35. Visually inspect all cabinet cables and connector termi-
nations; ensure no wires or cables are pinched and that
cable harnesses are not pulled tight.

36. Locate the plumb bob in the parts bag in the cash box.

37. Slide plumb bob onto the hanger wire. Note: the vertical
position of the plumb bob affects tilt sensitivity - higher
makes the game more sensitive to tilting.

38. Tighten the thumb screw finger-tight.

39. Install the correct number of pinballs. Refer to the decal
on the lock down assembly for the correct number of
pinballs.

LOCATING, LEVELING, AND FINAL SETUP

1. Select a location that is indoors, out of direct sunlight,
and climate controlled. Excessive moisture/humidity
can cause long-term damage to your game.

2. Adjust the front or rear levelers as necessary to position
the playfield level bubble, located on the front right of
the playfield next to the shooter lane, to float between
the two (2) black lines. This will place the playfield at the
recommended 6.5° pitch. Playfield angles greater than
6.5° can be achieved by turning out the rear leg level-
er(s) for increased difficulty and faster gameplay.

3. Use a pinball to roll down the center of the playfield for
side-to-side leveling, or use an external bubble level,
digital level, or smartphone level app.

4. Plug into a grounded outlet and check for proper opera-
tion through DIAGNOSTICS.

5. Check the coin door: With the door closed, insert coins
to verify proper operation.

6. Play game: Check for satisfactory operation and adjust
game volume (push the Red Buttons inside the Coin
Door).

7. If desired, perform any game diagnostics, game adjust-
ments, and pricing settings at this time.

S
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SETUP AND MOVING

1.2 ADJUSTMENTS MENU

STANDARD ADJUSTMENT #1
REPLAY TYPE

AUTO
(INSTALLEDAFACTORY DEFALULT)

0 ADJUSTHMENTS MEHU

STANDARD ADJUSTMENT #1 appears with the adjustment
name flashing. While the adjustment name is flashing press [<]
[>] to move between adjustments.

STANDARD ADJUSTMENTS

Perform the below steps to review the adjustments.

Enter the Service Menu, then enter the Standard Adjustments To change the adjustment setting press SELECT. While the ad-
Menu. justment setting is flashing, press [<] [>] repeatedly until the de-
sired setting appears. Press the SELECT button to “install” the
change. The adjustment comment (bottom line) will indicate if
the factory default setting is selected or will display INSTALLED
if the change is not a factory default setting.

Press SELECT. Press BACK to exit or escape at any time.
Press [>]. Go to the ADJ icon. Press SELECT.
Go to the S.Pl. icon. Press SELECT.

ID Adjustment Name Default Setting ID Adjustment Name Default Setting
1 REPLAY TYPE AUTO 34 |HIGH SCORE #3 30,000,000

2 REPLAY PERCENTAGE 10% 35  |HIGH SCORE #4 25,000,000

3 REPLAY AWARD CREDIT 36  |HSTD INITIALS 3 INITIALS

4 REPLAY LEVELS 1 37 |HSTD RESET COUNT 2000

5 AUTO REPLAY START 20,000,000 38 |FREE PLAY NO

6 DYNAMIC REPLAY START 60,000,000 39  |LANGUAGE ENGLISH

7 REPLAY LEVEL #1 15,000,000 40  |PLAYER LANGUAGE SELECT YES

8 REPLAY LEVEL #2 30,000,000 41 |CUSTOM MESSAGE ON

9 REPLAY LEVEL #3 45,000,000 42 |FLASH LAMP POWER NORMAL

10  |REPLAY LEVEL #4 60,000,000 43 |COIL PUSLE POWER NORMAL

11 |REPLAY BOOST YES 44 |KNOCKER VOLUME NORMAL

12 |SPECIAL LIMIT 1 45 | GAME RESTART YES

13 |SPECIAL PERCENTAGE 10% 46 | BILL VALIDATOR NO

14 |SPECIAL AWARD CREDIT 47 |MUSIC VOLUME 1

15 | FREE GAME LIMIT 5 48  |BALL SAVE TIME 0:05

16 |EXTRA BALL LIMIT 5 49  |TIMED PLUNGER OFF

17 | EXTRA BALL PERCENTAGE 25% 50  |FLIPPER BALL LAUNCH OFF

18 |GAME PRICING USA 11 51 | COINDOOR BALL SAVER NO

19 | MATCH PERCENTAGE 9% 52 | COMPETITION MODE NO

20 |MATCH AWARD CREDIT 53 | CONSOLATION BALL YES

21 |BALLS PER GAME 3 54  |FAST BOOT YES

22 |TILT WARNINGS 2 55  |Q24 OPTION COIN METER
23 |CREDIT LIMIT 30 56 | TICKET DISPENSER NO

24 | ALLOW HIGH SCORES YES 57 | PLAYER COMPETITION YES

25  |HIGH SCORE AWARD CREDIT 58 | TEAM SCORES NO

26 | GRAND CHAMPION AWARDS 1 59  |LOCATION ID 0

27 |HIGH SCORE #1 AWARDS 1 60 |GAMEID 0

28  |HIGH SCORE #2 AWARDS 0 61 | TIME FORMAT 12-HOUR

29 |HIGH SCORE #3 AWARDS 0 62 | COIN INPUT DELAY 30

30  |HIGH SCORE #4 AWARDS 0 63  |LOST BALL RECOVERY YES

31 | GRAND CHAMPION SCORE 75,000,000 64 | COIN DOOR DISABLE TILT NO

32 |HIGH SCORE #1 55,000,000

33 |HIGH SCORE #2 40,000,000

@)
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SETUP AND MOVING

FEATURE ADJUSTMENTS

Gl G S

FEATURE ADJUSTMENT #1
POP BUMPER DIFFICULTY

MEDIUM

G0 TO ADJUSTMENTS MENU FEATURE ADJUSTMENTS

Each table has feature adjustments specific to the character-
istics of that game. To access feature adjustments enter the
Service Menu and then enter the Adjustments Menu.

Press SELECT to access the Service Menu. Press BACK to exit
or escape at any time.

Press [>]. Go to the ADJ icon. Press SELECT.
Go to the game icon. Press SELECT.

FEATURE ADJUSTMENT #1 appears with the adjustment name
flashing. With the adjustment name flashing press [<] [>] to
move between adjustments. Feature adjustments are changed
similarly to standard adjustments using the SELECT button to
choose options and the [<] [>] buttons to cycle through avail-
able settings.

(INSTALLED-FACTORY DEFAULTY

S
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SETUP AND MOVING

1.3 TRANSPORTING THE GAME

When transporting the game, such as in the back of a truck or with a hand truck, the
game’s backbox must be secured to prevent damage to the side rails.

1. SECURE THE BACKBOX

1.

Ensure that the pinballs are re-
moved from the playfield, and se-
cure any free-moving mechanisms
that may get damaged in transport

TOOLS REQUIRED

* STRAP (500LB OR GREATER)
o AN ASSISTANT
e HAND TRUCK

CAUTION

AN\

NEVER TRANSPORT THE GAME
IN A MOVING VEHICLE WITH THE
BACKBOX RAISED! TWO PEOPLE
ARE REQUIRED TO REMOVE THE
LEGS!

2. REMOVE THE LEGS AND
STAND UP

©
>

-

2. Remove the backbox securing Securely strap the back box to the Remove the legs, rear legs first. Use
bolts game a stool or a friend to support the
3. Carefully lower the backbox onto The game may be transported with rear of the game.

the side rails. Use a piece of card-
board or suitable padding between

the legs on. If the legs must be re-
moved, follow the remaining steps.

Rest the rear of the game on the
ground.

the backbox and the game.

10. Secure all loose parts and trans-
port with a hand truck in the
upright position.

8. Stand the game up on its back. 9. Remove the front two legs.

fer
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SETUP AND MOVING

1.4 MAINTENANCE

REGULAR MAINTENANCE - (MONTHLY/500
GAMES)

+ Remove the playfield glass

COMMON PINBALL TOOLS

+ Common nut drivers (¥4”, 5/16”, 11/32", 34”)
+ Phillips screwdriver

+ Enter the software diagnostics menu, start lamp test, then
clean and wax the playfield.

While cleaning the playfield, identify and repair malfunctioning
lights, loose parts, cracked plastics and worn rubber parts.
+ While in diagnostics, enter the switch test (Select the "SW"
Icon, then "TEST" Icon).

+ Use a pinball to actuate all switches and verify the correct
switch registers with the switch test.

+ The game will play a sound to confirm the switch.

+ Lift the playfield and inspect all assemblies for loose parts,
broken wires or excessive wear. Look at the bottom of the
cabinet for any parts that may have worked loose, then find
the source.

« Standard Allen wrench/Hex key set
+ 9%” Socket with ratchet

+ Adjustable wrench (5/8" & 9/16")

+ 6" Torpedo Level (or use a pinball

» Flashlight or headlamp

+ Soldering Iron (60w with flat tip), lead-free solder

+ Wire cutter
+ Wire stripper
+ Long nose (“needle nose”) pliers

1.5 MAINTENANCE KITS

Check all coin door mechanisms and bill acceptor (if installed) ~ Description Part Number
for proper operation Spider-Man Vault Edition Maintenance Kit 502-6002-A0

- Play the game to ensure all coils and features are working - 8 oz pinball playfield wax (Novus # 2) (675-

Check the playfield to ensure it is level and set to the proper 0003-01)
pitch using the bubble level on the right side wood rail. - Standard Pinball (260-5000-00)

+ Check game audits: Replay % and Ball Time and note abnor- - Cleaning Cloth
mal values which can indicate problems. - All Playfield Rubber Rings

+ Ensure game volume is set appropriately for the location. . Spare Fuses

» Clean both sides of the playfield glass and reinstall. Spider-Man Vault Edition Deluxe Maintenance | 502-6003-A0

+ Check and clean pinballs and replace if excessively worn or Kit
scuffed. Dirty pinballs accelerate game wear.

» All standard kit items, plus:
GVERHAUL MAINTENANGE (5000 GAMES) + Flipper rebuild kits, Left and Right (500-
» Verify latest game software is installed 6307-10,-00)

+ Check flippers for excessive wear. Excessive flipper sloppi- Spider-Man Vault Edition Playfield Plastics Kit |803-5000-A0
ness (vertical or horizontal) or weakness indicates a flipper Spider-Man Vault Edition Playfield Decals Kit 802-5000-A0
rebuild is required. Spider-Man Vault Edition Backbox Decal Left | 820-71A0-01
Cleantrgichine inside and out and check leg levelers for free Spider-Man Vault Edition Backbox Decal Right | 820-71A0-02
operation. - — -

+ Visual check for loose or broken playfield and cabinet parts Spider-Man Vault Edition Cabinet Decal Left 820-71A0-03
and repair as necessary. Spider-Man Vault Edition Cabinet Decal Right | 820-71A0-04

» Electrical check: Plug into grounded outlet and check for Spider-Man Vault Edition Cabinet Decal Front | 820-71A0-05
proper operation through DIAGNOSTICS. Spider-Man Vault Edition Playfield, Bare 830-51A0-00

* Replace worn or dirty rubbers. Spider-Man Vault Edition Translite 830-52A0-00

* Replace pinballs.

+ Check all playfield switches with a pinball.

+ Check all settings (refer to manual for factory settings). 1 '6 GOMMON PARTS

+ Check coin dqor: With door closed, insert coins to verify Description Part Number
proper operation. _ 8 oz Pinball Playfield wax (Novus # 2) 675-0003-01

+ Check for proper adjustment of the plumb bob tilt. Standard Pinball, 1-1/16 in 260-5000-00

* Play game: Check for satisfactory operation. Flipper Rebuild Kit Left (Standard) 500-6307-10

Flipper Base Plate Kit Left 515-6617-01
Flipper Rebuild Kit Right 500-6307-00
Flipper Base Plate Kit Right 515-6617-00

[m] © Marvel
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SETUP AND MOVING

1.7 UPDATING GAME CODE FOR THE S.A.M. SYSTEM

Game code is subject to change. Update this game with the latest code downloaded from our website, from another game, or order
from your local distributor.

Upon powering up, the display will describe the version of code installed in your game. When directed to do so (via Service Bulletin or
website announcment) you will need to update your code with the boot flash EPROM installed, here’s how:

STEP 1

Open the backbox and locate the 8-position DIP switch (SW1 on Press i SELEGT for SERVICE MEHU
the CPI/Sound board)

STEP 2
Switch DIP switch #8 to ‘ON’ (Boot flash EPROM must be in- BA.CK 0/0 0/0 SELECT

stalled)

Green Button Red Buttons

Press to escape Press to move <Left, Right>.
STEP 3 ) back (or exit) Press to - Decrease or +
Press the white reset button (S1 RESET on the CPU/Sound Increase values or to change
board) or power cycle the game OFF/ON (ON/OFF switch is settings.
located on the outside of the cabinet bottom, front right).
STEP 4
Using the 4-button service switch set (inside the coin door): -
4A: Press [SELECT] to begin. STEP 4

4B: With the “UPDT” icon highlighted, press [SELECT].

4C: Insert the memory stick (with the latest files) into the USB
port.

4D: If more than one file is present on the memory stick, press [<]
or [>] to locate your file. Press [SELECT] to update.

4E: Follow on-screen prompts.

BOOT EPROM
E-00 oo
FRESS 'SELECT' TO EEGIHN

W

UF EIHTE GAME CODE

GPUISOUND BOARD (S.A.M. SYSTEM)

GAME CODE UFDATE
INZERT USE I“Il!EHIIF. ¢ STICK
FREZS 'EACE" TO EXIT

GAME CODE UFDATE
IMAGE.EIM
FREZ= "E-ELE‘I:FT' TO UFDATE

0OF
FRES:S "ERCE" TO EXIT

IF MORE THAN OME FILE IS PRESENT ON MEM-
ORY STICK, PRESS [<] or[>] TO LOCATE ...

L4} 1 == | 2=+ FOLLOW ON-SCREEN PROMPTS
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SETUP AND MOVING

L

T aruafal! paabadty. rofl ko the
il frogh o abor the playdek

FOR PROPER OPERATION OF THIS PIN- | |
BALL GAME, <4> PINBALLS MUST BE
INSTALLED IN THE 4-BALL TROUGH!

UICK REFERENCE FUSE CHART

EA00-1T | 34 S B 200500008 | 44 5 EA00.06 | 5A S B 200-5000.01 | TA S B, 200-5000-01 | BA S B, 200-5000-05

BACKBOX FUSES CABINET FUSES
/0 POWER DRIVER BOARD POWER (SERVICE OUTLET) BOX

wilh RED LED STATUS INDICATORS (if any RED LED is OFF, chack the fuse) [ENEIESCHIESTS et mual et s e ]
F1 | SASB.|5.7vac G.I Lamps [BROWN-WHITESWHT-BRN] - TN-H= 0 1V el L T W e R N T
F2 | SASB.|57vac Gl Lamps [YELLOWSWHITE-YEL Circut] BETRRN: NP B 0L ET Y WL ERREETEE

F3 | SASB.|5Tvac G| Lamps [GREENSWHITE-GRN Cincul]
F4 | 5A58.|5Tvac G Lamps [VIOLETSWHITE-VIO Circuil]

AR SAE e e e sy PLAYFIELD FUSES

F6 | 3A5.B.| 24vac Molor or Special Application FLIPPER OR SPECIAL APPLICATION
F7 | 4A5.B.| SOVDC Magnet(s) or Special Application (Col Fuses are lncated under the playfield near assambly)
FB | 3A5.B. | 50VDC Coils 3A 5.B. | S50VDC R. Flipper [BLU-YELSRED-YEL]

F9 | 8A5.5.[18VDC Control Lamps [ 13VAC feed 1o BRDG 4 [ealec L LI R A oA o

1 ; : T 3A 5.B. | S50VDC Additional Flipper Coil, if used
F10 | 5A S.B.|20VDC Coils | Flashers [ 16VAC foed 10 BROG 2 | Bas eyt RSl A
F11| 4AS.B.| 5VDC Logic Power [ BVAC feed 1o BRDG 5 |Beiacs pel. Application Coll, f used.

1 2 For loci & more details on Sec. 5 Chp. 2
F12| 5AS.B.| 12VDC Auio / Switches [ 19VAC fesd io BRDG 3 | Rkl S

For aperatonal usage, sos Sec 3. Chapler 1, F13| 5ASB. | 12VDC Audio / Swilches | 19VAC foed o BRDG 3 516 Pinbalhe nc. 62006 e LT

Service Monu Introduction,

e

LS Canada / Japan :
B Amp 250v Slo-Blo Fuse

Inlernational @ Transiormer on §

{Under Cabinet)
i 4 & Amp 250v Slo-Blo Fuse ¥ Cabinet Bottom [

S
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SETUP AND MOVING

1.9 SERVICE SWITCH & GPU DIP SWITCH SETTINGS

SERVICE SWITCH X4 SET OVERVIEW

Open the coin door to access the service switch X4 set.

The fours buttons (inside the coin door) have dual functions
depending on if you have entered the Service Menu or not.

FUNCTIONS IN GAME OR ATTRACT MODE

[RHELIF @ VOLUMED [@eet—

Green Button Red Buttons Black Button
Press for Press for Volume Press for
Service Adjustment Service Menu
Credit(s). - for less (quieter) entry.

+ for more (louder)

FUNCTIONS IN THE SERVICE MENU
Press @ SELECT for SERVICE MENU %

e € &8 @
BACK /@ C)/© SELECT

Green Button Red Buttons Black Button
Press to Escape Press to move Press to Enter
Back (or Exit). < Left, Right > Select (or

Press to - Decrease ‘OK’).

or + Increase

values or to change

settings.

01

EXAMPLE

To enter the Service Menu, then enter the Switch Test Menu via
the Diagnostics Menu, perform the below steps.

STEP 1
Press [Select].

STEP 2
With the “DIAG” icon hightlighted, press [Select].

STEP 3
With the “SW?” icon highlighted, press [Select].

STEP 4
With the “TEST” icon highlighted, press [Select].

Press any switch. If wired correctly, the information in the display
will match the information in the Switch Matrix.

Press [<] or [>] to move left or right through the menus.

Press [Back] to get back a menu, exit, or escape at any time.

12 SPIDER-MAN VAULT EDITION MANUAL 500-55A0-01  [ITHl6 vane Lerig



SETUP AND MOVING

1.10 DIAGNOSTIC AIDS

This audible/visual alert display is shown when the 50V/20V power is
disabled (by opening the coin door). Pull out the interlock switch only while
in the service menu for coil, switch, or play testing when the coin door is
required to stay open for service button use! Pulling out the power interlock
switch or pressing the ‘escape’ green [BACK] button will remove the alert
display. Initial display presentation is accompanied by 3 audible tones (the
bright display warning will go dim after approximately 30 seconds).

CLOSE COIN D
OF FULL INTERLOC WITCH
TO RESTORE FOWER

This alert display is shown momentarily during game mode or powering up
to alert the operator of a device malfunction (device or mechanism doesn’t
energize or is energized repeatedly). OPERATOR ALERT! works by moni-
toring any switch activated device that has the potential to trap a ball when
disabled (e.g. in the shooter lane, scoop, or eject holes, etc.). This alert
can also appear if a switch associated with a device (e.g. ball trough, auto
plunger, etc.) is stuck closed (caused by a switch jam or stuck ball); the
game will activate the device a predetermined number of times and if the problem is still detected, this device or switch will be
noted in Switch Alerts and/or Technical Alerts.

OFPERATOR ALERT!
AUTO PLUNGER
DEVICE MALFUNCTION

Upon entering the service menu, if an asterisk “ * ” is displayed after the
L0 =. words “SERVICE MENU?”, the game has detected possible fualty devices,
switched, and/or missing pinballs. Press either of the red buttons (short-
cut to the technical alerts menu) or continue into the service menu (press
the black button again), select the “DIAG” icon and “TECH” icon or the
technical alerts information.

UZE -+ TO VIEW TECH. ALERT=

1.11 CPU DIP SWITCH SETTINGS

| CPU COUNTRY SETTING: | Pos.

| CPU COUNTRY SETTING:

CPU COUNTRY SETTING: i1 2 3 4567 8 1 2 345678

USA  [wiviviwivivivivy France [owiy**yiviviviy Portugal o *iylvlvi*vivly

CPU COUNTRY SETTING: | Poa, — 2348678 [ cPu cCounTRY SETTING: N;m eI 1 2 3 4 5 6 7 8]
Austria :fr:'"""""""" Germany ;)F:"""IFIFI"'F'F Russia ::FI‘I"I"I‘I‘I'I'I'
s v o KNENERCNCNCRA) [ o e o KNPNENCNCNCA) [ o s [ EERENENCACEA
Australia 2 A_lAAl_L | | Greece TLAMAAC So.Africa syt vy
CPU COUNTRY SETTING: [cPu counTRY SETTING: a1 2 345 6 7 8]
Belgium Italy Spain vt vivlt ivivly

CPU COUNTHY SETTING:

[ ePu counTRY SETTING:

on | (A Al | | |

CPVEND POD SETTING

CPU COUNTRY SETTING: :CpUWUNTn* SETTING: | Pos :ch COUNTAY SETTING: | Pod. [ N - A - ]
Canada 1 Japan oAt vy Sweden [ A5 Viviviy
CPU COUNTRY SETTIRG: e Ie 1 2 346678 el 1 2 3466 7 8|
Canada 2 Middle East | A &4 & o Switzerland | > (iAo
CPU COUNTRY SETTING: eIl 1 2 345678 a1 2 345 6 7 8]
Croatia | Netherlands ;)F:ITITI‘ITITITITIT Taiwan :FNF'T'T'T""'T'T'T
CPU COUNTRY SETTING: e e 1 2 3 a6 6 7 6 GOl 1 2 345 6 7 8]
Denmark |New Zealand °0 == oo oioie UK iyl A Sl

81 2 3 45687 8

i Z on| [ [ [ T[] A
Finland Nama? oY W ¥FIWVYY UPDATE CODE oF ¥ Y ITYIFITV
S
(Sterz MARVEL ISV SPIDER-MAN VAULT EDITION MANUAL 500-55A0-01
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CPU/
Sound
Board

W‘OS#

22B WW u22¢ ﬁ‘ U220

SWITCH MATRIX GRID [ #1

16A E-Emw

ﬁ u16c

— #64 ] {Switch Locations : next page}

WWO.S% Wﬂ U36B W‘.cwmo W\ U36D W‘o.cs.» W‘ U40B ﬁ u4oc

RETURNAJRETURNAJRETURNANRETURNAJRETURNAJRETURNAJRETURNAJRETURNAJRETURNAJRETURNAJRETURNAJRETURNAJRETURNAJRETURNAJSRETURNAJRETURNA
WHT-BRN WHT-RED WHT-ORG WHT-YEL WHT-GRN WHT-BLU WHT-VIO WHT-GRY TAN-BLK TAN-RED TAN-ORG

TAN-YEL TAN-GRN

TAN-BLU

40D

TAN-VIO TAN-WHT

J6-P9 J6-P8 J6-P7 J6-P6 J6-P5 J6-P3 J6-P2 J6-P1 J12-P9 J12-P8 J12-P7 J12-P6 J12-P4 J12-P3 J12-P2 J12-P1
SW.IEH | sw. EEH] sw. EX] sw.EH|sw. EX]| sw. EX sw. EX] sw.[EX] sw.EXH|sw. EXH
LEFT L. (EFT) LEFT m>z_u_<_>z SANDMAN
#1 GOBLIN | GOBLIN | GOBLIN #5 STAND- LOOP! LOOP S.U. _wm_n._. MENT START
#2 #3 #4 UpP SPINNER (R) IGHT START | BUTTON
CABINET | CABINET |
515-5162-04 | 515- ﬂmm 04 | 515-5162-04 | 515-5162-04 | 515-5162-08 | 180-5010-02 moo.mnnu..ﬁ 515-6027-06 | 515-7492-00 | 180-5119-03 | 180-5174-00
below UIEma below playfield | below playfield | below playfield | below playfield | below playfield |above playfield | below playfield cm_csu Yfiel _Q below playfield | below playfield | Front Molding | In Cabinet
SW. EXld| sw. EXE]| sw. EXEE]| sw. EFX)| sw. EFAl| sw. E¥H| sw. EFE] sw. EFZ sw. EFE SW. EFZ] sw. EED] sw. EEX| sw. FEA
W\ ._K _BALL) | (4-BALL) | (4-BALL) | (VUK OPTO) |(STACK OPTO) LEFT RIGHT
(e NOT _NOCO _NOCO mOCO ROUGH | TROUGH |SHOOTER| _ LEFT RETURN RETURN | RIGHT LEFT RIGHT | BOTTOM
USED #1 (R) JAM LANE |OUTLANE| LANE LANE [OUTLANE| BUMPER | BUMPER | BUMPER
180-5119-02 | 180-5119-02 | 180-5119-02 ww %‘__,_mmo‘_%wmmoﬂm m?%i%w_.m%o 500-6096-00 | 500-5227-04 | 500-5227-04 | 180-5054-00 | 180-5054-00 | 500-5227-04 | 500-5227-04 | 180-5015-04 | 180-5015-04 | 180-5015-04
RX 515-0174-00Rx 515-0174-00| below playfield | below playfield | below playfield| 2 per Asm. | 2 per Asm. |below playfield | below playfield | below playfield | below playfield | below playfield
sw. EEE]| sw. EEZ| sw. EEH| sw. EEI| sw. EXEXd| sw. EEH| sw. FEE] sw. FZI) sw. EXEN| sw. FXH sw. EXE]| sw. EXX]| sw. EXH w<< EXH sw. ¥yl sw.EXE]
LEFT MIDDLE RIGHT DOC RIGHT RIGHT _u_%_o_._._. R. %_01._. _NW_O_._._. _!%m_nw R. (IGHT) | R. (IGHT) _u_umm C. (ENTER) O_Mmz._.mm
TOP TOP TOP OCK LOOP LOOP SANDMAN| RAM RAMP EN-| RAMP _u_n_ RAMP EN- AMP
LANE LANE LANE VUK HIGH LOW (TOP) (MID) (BOT) OPTO OPTO TRANCE EXIT r>Zm TRANCE EXIT
D.0.T.S.
GRN-ORG 500-5227-03 | 500- mwnq 04 | 500-5227-04 J mo.mwow..ocv 500-5227-03 | 500-5227-04 | 515-5162-02 | 515-5162-05 |515-7497-02-00 500-6775-00 | 500-6775-00 | 180-5087-00 | 180-5010-02 | 500-5227-03 | 180-5087-00 | 180-5010-02
J1-P4 [y playfield | below playfield | below playfield [ below playfield | below playfield | below playfield [ below playfield | below playfield | below playfield [above playfield|above playfield mco<m umm_m_ above playfield| below playfield |above playfield|above playfield
SW.EXE] sw. B sw. EXERl| sw. EEF]| sw. EER| sw. BB sw. EE| sw. FEEA sw. EXd| sw. EER sw. EEE]| sw. EXY| sw. EXE| sw. ET#| sw. EXE]| sw. EXT]
0 3-BANK | 3-BANK SANDMAN|SANDMAN DOC OCK|DOC OCK
ezZy MOTOR | MOTOR NOT NOT MOTOR | MOTOR NOT NOT MOTOR | MOTOR [SANDMAN|[" NOT NOT NOT DOC OCK NOT
DRIVE p (DN) (UP) USED USED (DN) (UP) USED USED (DN) (UP) VUK USED USED USED OPTO USED
RN-Y 180-5119-02 | 180-5119-02 180-5119-02 | 180-5119-02 180-5119-02 | 180-5119-02 | 180-5209-00 500-6775-00
below playfield | below playfield below playfield | below playfield below playfield | below playfield | below playfield above playfield
OR MORE ABOUT DIODE ON TERMINA RIP TADTER 9 DA
. L A BLK CRE RNK VIQ)
e coorabprovatons oo 5L S W O LSS B W R B G
Dedicated Switches [ #D-1 — #D-32 ] {Dedicated Switch Locations : next page}
CPUISND G22I 20 2 B CU 2000 22 22 B LU 20 U 20 DU U2 2 U0 U2 D U2 B U490 B U2
Board PNK-BRN|PNK-RED |PNK-ORG| PNK-YEL |[PNK-GRN| PNK-BLU | PNK-VIO | PNK-GRY | GRY-BRN | GRY-RED | GRY-ORG| GRY-YEL | GRY-GRN| GRY-BLU | GRY-VIO | GRY-BLK
J2-P2 J2-P3 J2-P4 J2-P6 J2-P7 J2-P8 J2-P9 J2-P10 J3-P1 J3-P2 J3-P4 J3-P5 J3-P6 J3-P7 J3-P8 J3-P9
sw. IRl sw. ID¥| sw. ]| sw. IREA sw. IDE | sw. IRXS| sw. lREd| SW. amé IBE) sw. pEI]| sw. REE]| sw. RXF sw. DEE] sw. DEE] m<< [D-15] wE.E
GROUND| | EFT | CENTER | RIGHT | FOURTH | FIFTH L (EFT) | LEET R (IGHT)| RIGHT IGHT) | UR. (IGHT
P1/11 COIN COIN COIN COIN COIN NOT NOT NOT FLI FLIPPER | FLIPPE FLIPPER NOT NOT _u_._ FLI
i SLOT SLOT SLOT SLOT SLOT USED USED USED BUTTON E.O.S. BUTTON E.O.S. USED USED BUTTON E.O.S.
& J3-P10 " IF USED |
180-5204-00 | 180-5204-00 | 180-5204-00 | 180-5204-00 180-5160-01 | 180-5149-00 | 180-5164-01 | 180-5149-00 See D-11 180-5149-00
Coin Door Coin Door Coin Door Coin Door Cabinet Side | Flipper Asm. | Cabinet Side | Flipper Asm. Cabinet Side | Flipper Asm.
CPU/SND 4 |CZ41 G4 |CZ4 1G] |CZ41 |34 |CZ41
Board |=Ghsn | E et |G e | SN e | I B | LGy Ry | LEN-RIO [LON-GRY|  CPU/SOUND BD. SW1 DIP SWITCH (located between Connectors J3/J13)
sw. BEH| SW. BEB| sw. BER| sw. BT sw. iEE]| sw. BEFR| sW. BFE]| SW. REZY SW. B2 SW. BB SW. Il SW. 23 SW. 2R SW. I SW. [l SW.
GROUND TILT BACK MINUS PLUS SELECT DIP DIP DIP DIP DIP DIP DIP DIP
mm_._A PENDULUM| SLAM TICKET NOT GREEN </-RED +/>RED (BLACK SWITCH | SWITCH | SWITCH [ SWITCH | SWITCH | SWITCH | SWITCH | SWITCH
J13-P10 |(PLUMB BOB) TILT NOTCH USED UTTON) UTTON) UTTON) BUTTON) |POSITION |POSITION|POSITION|POSITION|POSITION|POSITION|POSITION|POSITION
e S 4 N e s 180-519204 | 180.519202 | 180.5192.02 | 180519200 | o #2 #3 a # #6 # #8
xo_wnmm %m:m Optional Kit | Below P/F Coin Door Coin Door Coin Door Coin Door ON/OFF | ON/OFF | ON / OFF | ON / OFF | ON / OFF | ON / OFF | ON/ OFF | ON / OFF

pinpalin

fer:
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1.12 SWITCH LOCATIONS
ST

SlG

GO T0 DIAGHOSTICS

SETUP AND MOVING

SWITCH TEST

Switch Menu: Switch, Active, Single, & Service

Typical Switch Wiring & Schematic

Calumn: Rowi:
Switch Drive  Blocking  Switch Return
Wire J1 Diode Wire JB ar J12

N.O. COM. N.C.
Hnrmll&ﬂrn Common  Mormally Closed
wilch Swilch Switch

Terminal  Terminal  Terminal

: ) pd! .

‘P% Switches Hwﬂt“‘-}i‘ py
 Switch RN o

.

-JOOX = Varying Wire lf.'n:dm%ﬂ.' SWitch Drivewire Gﬂﬂm

See Matrix Grid for color

Dedicated Switch Schematic

PMNE-XXX, GRY-XXX . BLACK lJ]-r-:-u nd Wire
arlL ) —

2P, J3F0
N.O. mﬂ 4

Normally Open
Swilch
Terminal Terminal

Typical Switch Wiring & Schematic
... with Switch Diode on a Terminal 8trip (DOTS)

o g - 5
e OUT 12 paxt switch ...

00X = Warying Wire Co'w%n: SWitch Drive Wire G\%ﬂ

See Malrix Grid for color

= Switches above Playfield
= Swilches below Playheld.
= 0PTO Switch Pairs above

(¢ ; rn
t’g"“" ’ [m]@ Marvel
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IC-U17 W\ Ic

YEL-BRN

18VDC 18VDC

YEL-RED
J13-P8

LED E¥

“

YEL-ORG

J13-P7
LED [ ]

YEL-BLK
J13-P6

LED | # 4]

IC-U14 ﬁ*

IC-U13

YEL-GRN
J13-P5

LED EX

[C.=CENTER]JL.
LAMP MATRIX GRID [ #1 — #80 ] {Lamp Locations : next page}

IC-U15 ﬁ‘

18VDC 18VDC 18VDC 18VDC 18VDC 18VDC

i

YEL-BLU
J13-P4

LED EX

IC-U12 ﬁ

LED

YEL-VIO
J13-P3

EX

LED

= LEFT][R. = RIGHT ]

IC-U11 ﬁ\

IC-U10

YEL-GRY
J13-P1
EX

START TOURNAMENT SHOOT BATTLE JACK DAILY DOC
BUTTON START BUTTON AGAIN ROYALE O’LANTERN SANDMAN BUGLE OCK
112-5033-08 112-5033-08 112-5033-08 112-5033-08 112-5033-08 112-5033-08 112-5033-08 112-5033-08
LED X LED EXX LED EXE|LED E_ LED E_ LED EXD LED |:Hm LED [# 16|
THE AMAZING GREEN TELL SUPER LOCK R. LOOP AR-
SPIDER-MAN GOBLIN ELECTRO VENOM MJ HERO (R. LOOP) ROW (WHT, MID)
112-5033-08 112-5033-08 112-5033-08 :N.E_ 112-5033-08 112-5033-08 112-5033-08 112-5033-08
LED H_ LED EXE|LED [# 19|[iE) EH| LED ]| LED EFH|LED # 23|[iE) [# 24
GOBLIN GOBLIN GOBLIN GOBLIN GOBLIN SPIDEY FALLS | FIRE FIGHTING GREEN WITH
#5 (TOP) #4 #3 #2 #1 (BOT) FOR MJ ENVY
112-5033-08 112-5033-08 112-5033-08 112-5033-08 1 S.E_ 112-5033-08 112-5033-08 112-5033-08
LED ﬂ_ LED E¥| LED E¥i| LED H_ LED E¥E||LED [# 30|[XH) [# 31][H=) [# 32
L. LOOP AR- L. LOOP AR- LOCK LIGHT C. RAMP AR- C. RAMP AR- VENOM EXTRA
ROW (RED, TOP) | ROW (WHT, MID) | (L. LOOP) LOCK ROW (RED, TOP) | ROW (WHT, MID) |  (C. RAMP) BALL
112-5033-08 112-5033-08 112-5033-08 112-5033-08 112-5033-08 112-5033-08 112-5033-08 112-5033-08
LED y_ LED [# 34][1=H) [# 35|[H=) E_ LED E_ LED a_ LED EER|LED [# 40]
R. RAMP AR- R. RAMP AR- ROYALE DOC OCK AR- DOC OCK AR- BATTLE ON OCK’S OSCORP LEND ME
ROW (RED, TOP) | ROW (WHT, MID) JACKPOT ROW (RED, TOP) | ROW (WHT, BOT) THE BRIDGE OUTING A HAND
112-5033-08 112-5033-08 112-5033-08 112-5033-08 112-5033-08 112-5033-08 112-5033-08 112-5033-08
LED EXX|LED EX|LED EXE|LED EXY|LED EXE|LED EXT|LED EXXi|LED # 48]
_w_._ﬁw ERO _._.* E)RO HE(R)O HER (O) L. RAMP AR- L. RAMP AR- VENOM R. 3-BANK
[ LEFT OUTLANE] |[ L. RETURN LANE ] |[ R. RETURN LANE ]([ RIGHT OUTLANE ]| ROW (RED, TOP) | ROW (WHT, MID) (L. RAMP) #1 (TOP)
112-5033-08 112-5033-08 112-5033-08 112-5033-08 112-5033-08 112-5033-08 112-5033-08 112-5033-08
LED EXX)|LED EE(LED [# 51| EXF| LED [# 53| [# 54]
SANDMAN SANDMAN SANDMAN SANDMAN SANDMAN SANDMAN
ARROW #1 (L) | ARROW#2(C) | ARROW#3(R) | 3-BANK#1(L) | 3-BANK#2(C) | 3-BANK#3(R)
112-5033-08 112-5033-08 112-5033-08 112-5033-08 112-5033-08 112-5033-08
ﬁ LED x| LED [# 58| [# 59[[H=D) EXH| LED EX&|LED EXE|LED # 64]
e (W)EB W(E)B WE (B) LEFT RIGHT BOTTOM R. 3-BANK R. 3-BANK
Eﬁmﬁ [LEFT TOP LANE ] | [ MID. TOP'LANE ] |[ RIGHT TOP LANE ] BUMPER BUMPER BUMPER #2 (MID) #3 (BOT)
—N._hm\__UN..v_w< 112-5033-08 112-5033-08 112-5033-08 (DRI  520-6971-01|FIDNONIEEEY  520-6971-01 | R Xo R i) 112-5033-08
ﬁ\ LED EX35|LED EXd3 LED EX&d| LED EXE| LED EX) LED EX&l LED
Q41 L.amp on BACK PANEL: Lamp on BACK PANEL Lamp on BACK PANEL: Lamp on BACK PANEL: Lamp on BACK PA|
'GROUND SPECIAL VEMON STRICKES SYMBIOTE GO0 CONCRETE TIME IS
RED-WHT TWICE STALKER ON YOU ENDING MONEY
J12-P10 112-5033-08 112-5034-05 112-5034-05 112-5034-05 112-5034-06 112-5034-06 112-5034-06
E LED FEZ|LED W& LED [# 76| EX&i|LED
Q42 SANDMAN VENOM GOBLIN DOC OCK R. LOOP AR-
(GROUND] ILLUMINATION | ILLUMINATION | ILLUMINATION | ILLUMINATION | ROW (RED, TOP)
.._.__Mm_vu‘_\_ FONORERY  112-5033-08 | CIDNORIEEY  112-5033-08|FADNONIEEEY  112-5033-08| AN  112-5033-08 112-5033-08
= 2.503¢ O 2.5033
Wire Color Abbreviations :m%&.. %__m.n_u_A u § @

pinpalin
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SETUP AND MOVING

1.13 LAMP LOCATIONS

e WEEPEOT e

G0 70 DIAGHOSTICE MENU G0 TO LAMF MEHU SINGLE LAMF TEST
Lamp Menu: One, All, Row, Column, & Ordered

Tgpmal Lamp Wiring & Schematic

Row: — Column:
Lamp Return “,  Lamp Drive

Wire J1 Ednu-d}. Y Wire J13 [1nvoc)

T ayonet

7 ,m -XXX = Varying Wire Calor
%q Wire YE- See Malrix Grid for cokr

Typical Lamp Wiring & Schematic
... with Lamp Diode on a Terminal Strip (DOTS)

Ususily when an LED Module is used as a Canfrolied Lamp for & Pop Bumper

BLACK
LED

Wedge L@
Base

BLACK +

... with Lamp Diode on a Terminal 8trip (DOT8)

Lsualy whan 8 0555 Bl & used a8 8 Conboled Lamp lor 8 Spal [ -:.l"..'

Oy
&,
JOOX = Varying Wire Color. Ma; Lamp Drive Wire 1%_-11'-"

“ Sew Matrix Grid for color
& S & SN
= Lamps above Playfield,
Y & % o = Lamps balow Playfeld.
] | ’ = Lamps on Back Panel.

S)
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SETUP AND MOVING

High Current Coils Group 1 Transistor OuputPCB ' Golor ~  Gonnection  Votage Control Line Golor Lin Conneet _or Bulb Type
#1 |TROUGH UP-KICKER () YEL-VIO |J10-P9/10|50vDC| BRN-BLK | J8-P1 |26-12000
#2 |AUTO LAUNCH 02 YEL-VIO |J10-P9/10{50VDC| BRN-RED | J8-P3 |24-940 ©
A
#3 |DOC OCK MAGNET 03 VIO-YEL | J10-P8 |50VDC| BRN-ORG | Jg-p4 |22-650 ©
1/0 23-800 U
#4 |DOC OCK VUK 4 |power| YEL-VIO |J10-P9/10/50vDC| BRN-YEL | Js-P5 |Z3°800 b
#5 |DOC OCK MOTOR / RELAY 05 |Driver| BROWN | J7-P1 |20vDC| BRN-GRN | Js-pe |Relay Asm
16VAC S. Motor Kit
#6 |SHAKER MOTOR (OPTIONAL) 6 | W | RED-WHT | J17-P7 |JS¥AC| BRN-BLU | Js-p7 |§;MotorKit
#7 |LEFT CONTROL GATE a7 YEL-VIO |J10-P9/10|50vDC| BRN-VIO | Jg-pg |32:12500)
#8 |RIGHT CONTROL GATE 08 YEL-VIO [J10-P9/10/50VDC| BRN-GRY | Jg-pg |32-12500
High Current Coils Group 2 Transistor OUPPCB ' Golor - Gonneciion  Votage Control Line Golor Line Comect _or Bulb Tyae
#9 |LEFT POP BUMPER 09 YEL-VIO |J10-P9/10|50vDC| BLU-BRN | Jo-p1 |26-12000
#10 |RIGHT POP BUMPER Q10 YEL-VIO |J10-P9/10{50vDC| BLU-RED | Jo-P2 |26-12000
A 5044-
#11 |BOTTOM POP BUMPER an YEL-VIO [J10-P9/10/50VDC| BLU-ORG | Jo-p4 |26-12000)
1/0 23-800 U
#12 |SANDMAN VUK 012 | pover| YELVIO |J10-P9/10/50vDC| BLU-YEL | Jo-Ps |53800
#13 |SANDMAN MOTOR / RELAY 13 |Driver| BROWN | J7-P1 |50VDC| BLU-GRN | Jo-pe |RelayAsm
BLU-YEL~3A 22-1080 U
#14 |UPPER RIGHT FLIPPER 01a | w | BLUYEL-3R | J10-Pe/7 [S0vDC| BLU-BLK | Jo-p7 |2210800
GRY-YEL-3A 22-1080 U
#15 |LEFT FLIPPER (50v RED/YEL) E (ORY-YEL-3A | 410-P6/7 |50VDC| ORG-GRY | Jo-pg |2210800
BLU-YEL~3A 22-1080 U
#16 |RIGHT FLIPPER (50v RED/YEL) a16 pBLU-YEL-3A | J10-P6/7 [50VDC| ORG-VIO | Jo-pg |22-1080U
Low Cutrent Coils Group 1 Transistor OUPPCB ' Golor - Gonnection  Votage Control Line Golor Line Comect _or Bulb Typs
#17 |LEFT SLINGSHOT Q17 BROWN | J7-P1 |20vDC| VIO-BRN | J7-p2 |23-800 O
#18 |RIGHT SLINGSHOT Q18 BROWN | J7-P1 |20vDC| VIO-RED | J7-P3 |23-800 O
A
28-900 O
#19 |GREEN GOBLIN 019 Vo BROWN | J7-P1 |20VDC| VIO-ORG | J7-pa |28900 ©
Relay Asm
#20 | SANDMAN 3-BANK MOTOR/RELAY G20 | | BROWN | J7-P1 |20VDC| VIO-WHT | J7-Pe | ol ASm
#21 |DOC OCK FLASHER 021 [Driver| ORANGE | J6-P10 |20v0C| VIO-GRN | J7-P7 | LED
26-1200 U
#22 |LOOP DIVERTER w22 v BROWN | J7-P1 |20WDC| VIO-BLU | J7-pg |28-12000
#23 |SANDMAN FLASHER (X2) 023 ORANGE | J6-P10 |20vDC| VIO-BLK | J7-P9 | LED
#24 |OPTIONAL (e.g. COIN METER) 024 RED J16-P4>8 | 5VDC | VIO-GRY | J7-P10 | ORlional
U Coil Note: U -ND means ‘No Diode’. -00B or -00T can be used for coil replacements, but the diode must be removed. Call for more info.
Low Current Coils Group 2 Transistor OUPPCB | Golor - Gonneciion  Votage Comtrol Line Golor Line Comact _ or Bulb Tyas
#25 [VENOM FLASHER (X2) 025 ORANGE | J6-P10 |20vDC| BLK-BRN | Je-P1 | LED
#26 | SANDMAN ARROW FLASHER a6 | ORANGE | J&-P10 |20VDC| BLK-RED | Jo-P2 oD
#27 |SANDMAN DOME FLASHER 027 ORANGE | J6-P10 |20VDC| BLK-ORG | J6-P3 | . LED
1/0 LED
#28 |GREEN GOBLIN FLASHER (X2) 028 | povey| ORANGE | J6-P10 | 200¢ | BLK-YEL | J6-P4 | . LED
#29 |BACK PANEL (L) FLASHER 029 [Driver| ORANGE | J6-P10 |20vDC| BLK-GRN | Jé-P5 | LED
#30 | BACK PANEL (R) FLASHER Q0| W | ORANGE | J6-P10 |20vDC| BLK-BLU | J6-P6 | LED
#31 |POP BUMPER FLASHER (X3) 031 ORANGE | J6-P10 |20vD¢| BLK-ViO | Je-P7 | LED

Note: In Test Flash Lamps Menu ("Flash" Icon), only Flashers are tested in numeric order. This Game: Q21, Q23, Q25 — Q31

A ] . Drive Driver Power Line PowerLine Power Drive Transistor D.T.Control  Coil GA-Turn
If TlOke{ Meter / DISPenser Insialled . Trans. Ouput PCB Color Connection \Voltage Control Line Color Line Connect or Bulb Type

#33 |AUX 1: TICKET ADVANCE (ENABLE) | 01 | A RED  |J16-P4>8|5vDc | WHITE J2-p3 | plicket |
1K RES. 2

#34 |AUX 2: TICKET METER (17 Dﬁlij\;(é | RED  |J16-P4>8|MUP| BROWN | J2-Pa | picket

#35 | AUX 3: SWITCHED GROUND 03| VY | GRY-RED | J16-P3 [12UDC| BLK-WHT | J2-P7 |plicket

S
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SETUP AND MOVING

1.14 COILS & FLASH LAMP LOCATIONS

SLIBNEDE WA R

G0 TO DIAGHOSTICS MEHU GO TO COIL MEHU

Bt

SINGLE COIL TEST
Coil Menu: Single Coild & Cycling Coil

Typical Coil Wiring & Schematic

Ori 1o C b 3
Tranr.':T;w Power K.,._._ — — ;_ﬂ‘l
Driver T .

PCB

1o PCB

J10-PS/10
/0 PCB

. YEL-VIO
- BLK Up-Kicker  HIGH
| 26-1200 POVER
. Gauge - Turn S,

JPO'!.-'II' Voltage Supply SOVDC

= Color of Mini-Mars or Flash Lamp Bulb,

= Cods | Flash Lamps abave Playlield.
= Coids | Flash Lamps below Playfield
= Gods | Flash Lamps on Back Panel.

S
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SERVICE MENU SYSTEM

2. SERVICE MENU SYSTEM
2.1 SERVICE MENU INTRODUCTION

Important: The switch bracket holds the playfield power interlock. It is located just inside the coin door frame.
The button switch for the playfield power interlock switch must be pulled out for electro-mechanical device
testing or diagnostic purposes (this is required). If this button is pushed in, the playfield power is disabled
while the coin door is open.

HOW TO USE THIS SECTION

This section will cover all functions available in the service menu in a step-by-step process. This section is
divided into chapters which coincide with the main menu (will also provide more detailed information). The
previous and following pages in this chapter will instruct the operator on how to move through the menus. It’s
simple, easy, and fun to use!

After powering up, push down the black “select” button to begin. Looking at the display you will momentarily
see “SERVICE MENU” followed by the main menu.

GAME HAME

LIC 00 = 0.0 HDd.

SERYICE MENU

FREZ= 'SELECT' TO CONTIHUE

Use the red [</-] and [+/>] buttons to move the selected icon left or right, and the black “select” button to
activate the selected icon.

The main menu now appears with the “DIAG” icon (go to diagnostics menu) highlighted.

30 TO DIAGHOSTICS MEHL

As the operator views the menu screen(s), the “More” [</>] symbols indicates that there are more icons to
select in each direction. The icon selected will blink. Pushing the black “select” button will select the icon
and the menu screen will change to the menu selected. Press the green “back” button to move backwards
through the menu levels. Press the green “back” button repeatedly or select the “QUIT” icon to completely
exit out of the service menu mode.

View the service menu icon tree on the next pages for a complete overview of all menus used in this
system. The “HELP” icon provides an explanation of the icon usage or any other information in the menu
where the "HELP” icon was selected (when available).

DIAG: Go to diagnostics menu | AUD: GO to audits menu | ADJ: Go to adjustments menu | UTIL: Go to
utilities menu (Installs, Custom MSG. Custom Pricing, Set Time, Reset, & USB) | TOUR: Go to tournament
menu (Start Tournament, View Tournament Data, Sign Messages)

Use both the manual and the display to help customize, troubleshoot, and/or diagnose faults, if any.
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SERVICE MENU SYSTEM

2.3 PROBLEM/SOLUTION TABLE

In the main menu and in all sub-menus (where the “QUIT” icon is present), if the “QUIT” icon is selected and activated, or the
green “BACK” button is pressed repeatedly (depending on which sub-menu you are in), the service menu session will be exited

and returned to the attract mode.

EXIT SERMICE MEHU

Turning the game on/off will start the power-up routine. Upon power-up, the display will indicate the country, file version, and
language(s) installed. Language/Country change via DIP switch.

Problem

Will not enter the service menu after depress-
ing the black [SELECT] button.

Al the service buttons appear to be nonfunc-
tional.

The green button in the attract mode will not
enter the service credits menu to add service
credits.

The display “blanks out”.

Icons scroll along continuously in the main
menu.

The start and flipper buttons do not select or
activate icons in the switch test menu.

Can’t move slection of the icons with the left
and/or right flipper buttons.

Some icons appear to be non-funtional in the
menu or missing.

In the coil test menu, the coils and flashlamps
do not fire after pressing the black “SELECT”
button.

In the service menu, the volume cannot be
adjusted with either of the red buttons.

In the service menu, the display seems to
lock up or the help display appears to be
non-functional

Solution

+ Check the service switches [Green, Red, Red, Black] for loose connections or bad ground.
+ Check the associated wiring harness to/from the CPU/sound board, connector J13.

+ Check the CPU/sound board for possible failure

+ Check the service switches wiring harness for poor or no connection and/or broken wires.

+ Check to make sure the game is not in Free Play. If the game is set to Free Play, adding service credits is not
required.

+ Check the service switches wiring harness for poor or no connection and/or broken wires.

+ Check the dot matrix display for loose wiring harnesses, for poor or no connection, and/or broken wires.
+ Check F1 (3/4A fuse) on the display power supply board.
+ Check for stuck switches on either of the red buttons.

+ This is normal. These switches are deactivated as they are part of the switch test.

+ Check the flipper buttons for loose connections or bad grounding.
+ This is normal only in diagnostics switch & active switch tests

+ Some functionality of the service menu may not have been completed during development. If absent, it should
only be a non-critical function such as the “HELP” icon, which will explain the usage of icons. When completed,
a software update will correct the problem. Software updates are announced via Service Bulletins and on our
website (http://www.sternpinball.com/service-bulletins)

+ Ensure the power interlock switch is pulled out.

+ The volume adjustment can only be made when in the attract mode.

+ If you cannot clear the situation by exiting back one menu, exit completely out of the service menu and re-
enter. If the problem persists, call technical support for additional help.

@)
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SERVICE MENU SYSTEM

2.4 DIAGNOSTICS MENU

50 TO DIAGHOSTICS MEHU

To initiate, from the main menu select the “DIAG” icon. The diagnostics menu provides the tests for switches, coils, flash lamps,
lamps, sounds, and dots in the dot matrix display. Each feature may be tested manually or automatically after entering the service
menu. The [CYCLING COIL TEST]/[FLASH LAMP TEST] may be used for a quick verification of automatic test functions. The
[SWITCH TEST] / [SINGLE COIL TEST] / [SINGLE LAMP TEST] / [ALL LAMP TEST] / [ROW LAMPS TEST] / [COLUMN LAMPS
TEST] / [FLASH LAMP TEST] may be used for troubleshooting.

All diagnostics menu icons and their usages are explained throughout this chapter in the same order as seen in the dot matrix
display. Note: Depending on the game type, version, selections made, DIP switch settings, location and/or areas, some icons
may appear non-functional or may not appear at all. Some icons change depending on selection (e.g. Selecting and activating
the “STRT” icon [Start Tournament] will be replaced with the “STOP” icon [Stop Tournament]). lcons and/or functions, order, and
operation are subject to change.

Important: Upon power-up (game CPU reset) or opening the coin door, watch the display for any alerts.

_ , — - This audible/visual alert display is shown when the 50v/20v power is dis-
5' " J =i " I DI' HE'LEEI abled (by opening the coin door). Pull out the interlock switch only while in
CLOSE COIN the service menu for coil or switch testing & burn-in when the coin door is
OF FULL INTE ’ required to stay open for service button use. Pulling out the power interlock
TO RESTORE FO '“EF- switch or pressing the ‘escape’ green [BACK] button will remove the alert
display. Initial display presentation is accompanied by 3 audible tones (the
bright display warning will go dim after approximately 30 seconds).

e . This alert display is shown momentarily during game mode or power-up to
I-IF E FIHT I-IFI HI—E FIT! alert the operator of a device malfunction (device or mechanism doesn’t
Hu"] FL“"EEH energize or is energized repeatedly). Operator Alert works by monitoring any
—_ - —_ - switch activated device that has the potential to trap a ball when disabled
EIEI'-'lII—E HHI—FLIHI-T I l-IH (e.g. in the shooter lane, scoop, or eject holes, etc.). This alert can also ap-
pear if a switch associated with a device (e.g. ball trough, auto plunger, etc.)
is stuck closed (caused by a switch jam or stuck ball); the game will activate
the device a predetermined number of times and if the problem is still de-
tected, this device will be noted in Switch Alerts and/or Technical Alerts.

GA "lE HAME Upon entering the service menu, if an asterisk “ * ” is displayed after the
U000 =YS. 000 HO. words “SERVICE MENU”, the game had detected possible faulty devices,
switches, and/or missing pinballs. Press either of the red buttons (short-cut
5 E H‘JICE HEH u + to the technician alerts menu) or continue into the service menu (press the
(5 i S fr R T i A S| =3 = Dlack button again), select the “DIAG” icon and “TECH” icon for the techni-
cian alerts information.

CAUTION! Remove all pinballs from the ball trough prior to lifting the playfield to its full upright position for servicing. Pull out the
power interlock switch for operation. To eject pinballs, select the “DIAG” icon from the main menu to enter the diagnostics menu.
Select the “CLR” icon to enter the ball trough test menu. Press the black [SELECT] buttons. To return to the diagnostics menu,
press the green [BACK] button. This feature is also useful to retrieve a pinball for game testing in switch or coil tests.
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SERVICE MENU SYSTEM

ﬁ,ﬁ. SWITCH MENU

To initiate, from the diagnostics menu, select the “SW” icon. Switches are configured in a 4 x 16 matrix of rows [Switch
5'.'.' Drives] and columns [Switch Returns] with up to 64 possible switches. Dedicated switches are configured ina 2 x 16

matrix of rows [Dedicated Switch Drives/Ground] and columns [Dedicated Switch Returns] with up to 32 possible ded-
icated switches (includes the 8 DIP switch positions). The switch test menu consists of three (3) parts: Switch & Active
Switch Tests and Switch Alerts to test all switches.

Reminder: The flipper & start buttons (part of switch tests) are temporarily disabled as service navigation buttons during these
test(s) so they can be tested and shown on-screen. Pressing the green [BACK] button (dedicated switch D-21), light green-black /
black (GND), will exit the switch test or active switch test.

SWITCH TEST SHITCH TE=ST
To initiate, from the switch menu, select the “TEST” icon. Ensure the pow- HOHE
TE5 er interlock switch is pulled out if testing with the coin door open and the
activation of coils is required. Upon entering switch test, you will notice
that some switches are already indicated as closed. In the examples, the
4-ball trough switches #18, #19, #20, & #21 are shown closed (pinballs at rest in the
ball trough), along with the flipper E.O.S. dedicated switches D-10 & D-12 (End-of-
Stroke switches are ‘normally closed’). If the game has more flippers with E.O.S.
dedicated siwtches, CPU DIP switch setting other than 1-8 OFF or switches stuck
closed, more dots will be indicated (enter active switch test to reveal the names).

In Switch Test, close each switch and observe the display (switch closure is accom-
panied by a short audible tone). In the example, the black [SELECT] button dedicat-
ed switch D-24 is pressed. The dot matrix display will light up (highlight) the corre-
sponding dot in the on-screen matrix, display the switch name, switch number, and Tgpical Qwitch Wiring & Ochematic
the switch drive/return wire colors. When not closing a switch, the display indicates Colman: Row
NONE and the last switch number closure. For the switch matrix grid and dedicated ST Coded W8 or 13
switch grid, escape out of this test and enter Active Switch Test (described below) S £
to view the names of the switches closed. Note: Pressing the green [BACK] button
(Ded. Switch D-21), Lt. green-black / black (GND), will exit the switch test.

N.O. COM. MNC.
Mo Opem Commsn  Mormally Closed
ma'&\\lﬁl Switch Swiich

Terminal  Terminal  Terminal

CAUTION! Coil mechanism when activated has fast moving parts! While performing
Switch Test with the coin door closed or open (with the power interlock switch pulled

out), do not use your finger to test switches which are associtaed with a coil mecha- ;Pu=5°"1ﬂqd‘*
nism such as a vertical up-kicker (hole with a switch), slingshots, bumpers, etc. S IO ﬁwhﬂ,‘ o
oy & M wiich RaID T o
eofn i -
| ACTIVE SWITCH TEST 0t Yy v o g g G

To initiate, from the switch menu select the “ACT” icon. In Active Switch
I;-":T Test, if any switches are stuck closed (or normally closed from the

pressence of pinball(s) as in the ball trough), the display will flash the cor-

responding dot(s) in the on-screen matrix, display the name, and display
the switch drive/return wire colors. If more than one switch is closed, the switch
information will change with each switch. This cycle continues until all switches are
cleared or until Active Switch Test is exited. In the example, the black [SELECT]
button dedicated switch D-24 is pressed and held down. The display will cycle and ACTIVE SWITCHES
flash each dot, naming each switch which is closed. To determine the switch num- SELECT
ber, compare the highlighted dot to the same position in the switch matrix grid.

ﬁ». SWITCH ALERTS

To initiate, from the switch menu, select the “ALRT” icon. In Switch Alerts Menu, possible inoperable
|:| LH switches are marked with an “X” (Out of Service). Mark switches “IN” or “OUT OF SERVICE” by press-
ing the black button while the intended switch is highlighted and change with either of the red buttons.
Switches which are determined as “OUT OF SERVICE” by the game or manually, will be automatically
marked as “IN SERVICE” as soon as the game determines a valid switch closure (after adjusting, fixing or replac-
ing the switch, then testing/actuating the switch). Note: A factory reset will also put the switch back “IN SERVICE”
in which the game will need to redetermine if the switch should be marked “OUT OF SERVICE”.

Terminal  Terminal

LGH-GRY ELK

S
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SERVICE MENU SYSTEM

COIL MENU
'E:" To initiate, from the diagnostics menu select the “COIL” icon. Coils #01 - #16 are typically high current coils (although
|:|:'|L low current coils may be used in these positions & will be noted). Coils #17 - #32 are typically low current coils. Flash
lamps are typically used in positions #25 - #32 (although flash lamps may be used in any position and will be noted).
Aukxilliary coils may be used in positions #33 - #35.

Remember, use the green button to go [BACK], exit, or escape, the red buttons to [</-] GO BACK [+/>] GO FORWARD, and the
black button to [SELECT] ENERGIZE the coil (solenoid) or flash lamp.

- SINGLE COIL TEST
;E:" To initiate, from the coil menu select the “TEST” icon. Ensure the ':'.:III" TESI
TE=

power interlock switch is pulled out if testing with the coin door TH[I"'JH UF'HIL HEH
open. Upon entering single coil test, you will notice the #1 coil is
shown. The dot matrix display will indicate the coil or flash lamp name, coil YEL-UTDO BEEH-ELE

(solenoid), or flash lamp number and the coil or flash lamp power line / drive
transistor control line wire colors. To determine the “pin-outs” from the I/0O

power driver board, the coil voltage gauge-turns or lamp type, view the coil e | —
detailed chart table. Dirive o <. )
Transistor F[;G_wer N _ =
river
GYGLING COIL TEST PCB

1N4004 DICDE

To initiate, from the coil menu select the “CYC” icon. Ensure the Q1 LOCATED ON

cn.tc power interlock switch is pulled out if testing with the coin door

open. The test pulses each regular coil or flash lamp sequential- I BLK ELTPE;?:';L%:" YE[_,.,I'I‘ -VIO
ly (cycling) on the playfield and in the backbox (if coils or flash ZE 12uu ngEp_
lamps are used). The dot matrix display indicates the same information you e - n_
will find in Single Coil Test. ERNZBLKS=—- _":—-——‘

4 Power Voltage Supply 50VDC

@ FLASH LAMPS MENU

To initiate, from the diagnostics menu select the “FLASH” icon. The two tests allows the technician to easily spot
FLASH any burned-out flash lamps and replace them. Unlike Single Coil Test, which tests all coils (solenoids) including flash
lamps, Single and Cycling Flash Lamp Tests test only the flash lamps used in the game. Flash lamps are typically used
in positions #25 - #32 (although flash lamps may be used in any position and will be noted).

Remember, use the green button to go [BACK], exit, or escape, the red buttons to [</-] GO BACK [+/>] GO FORWARD, and the
black button to [SELECT] ENERGIZE the flash lamp.

SINGLE FLASH LAMP TEST
To initiate, from the flash lamps menu select the “TEST” icon. FLA=H LAMF TE=T
TE=T| Ensure the power interlock switch is pulled out if testing with the FLASH: HH[‘IE |]F FLASHER

coin door open. Upon entering Single Flash Lamp Test you will
notice the first flash lamp is shown. The dot matrix display will in-
dicate the flash lamp name, flash lamp number, and the flash lamp power line
/ drive transistor control line wire colors. To determine the “pin-outs” from the
1/0 Power Driver Board or lamp type, view the coil detailed chart table.

CYCLING FLASH LAMP TEST

To initiate, from the flash lamps menu, select the “CYC” icon. Ensure the power interlock switch is pulled out if testing
|:.l. with the coin door open. The test pulses each flash lamp sequentially (cycling) on the playfield and in the backbox (if
flash lamps are used). The dot matrix display indicates the same information you will find in Single Flash Lamp Test.

ORG E'LF -ERN
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SERVICE MENU SYSTEM

LAMP MENU

To initiate, from the diagnostics menu select the “LAMP” icon. Controlled lamps are configured in an 8 x 10 matrix of
Lﬂ“ rows [Lamp Returns / Ground] and columns [Lamp Drives / 18VDC] with up to 80 lamps possible. The lamp test menu
=RRR2% 1 consists of five (5) parts: Single Lamp Test, Test All Lamps, Row Lamp Test, Column Lamps Test, and Ordered Lamps
Test to test all lamps.

Remember, use the green button to go [BACK], exit, or escape, the red buttons to [</-] GO BACK/LEFT [+/>] GO FORWARD/
RIGHT, and the black button to [SELECT] next or as “OK / ENTER”.

i SINGLE LAMP TEST 1 cINGLE LAMP TEST
To initiate, from the lamp menu select the “ONE” icon. As each : <THAET EUTTOH
':'"E lamp is selected, the lamp will light at its location on the playfield §§ __ LF||'-'|P_ #1
as well as the dot matrix display. Upon entering Single Lamp Test, | EEEEE BEUL 2 i =1 3153 BEG 21 0hd =1 013

you will notice the #1 lamp is shown. The dot matrix display will
light up (highlight) the corresponding dot in the on-screen matrix, display the lamp name, lamp number and the lamp return/drive
wire colors.

ALL LAMPS TEST ; ALL LAMFZ TEST
To initiate, from the lamp menu select the “ALL” icon. Upon _ _ _
ALL entering All Lamps Test, you will notice the dot matrix display ALL LAMPS OH

is flashing “ALL LAMPS ON” and the lamps on the playfield will
be lit, alternating between rows in the lamp matrix grid. The dot
matrix display will light up (highlight) all of the dots in the on-screen matrix.

ROW LAMPS TEST k ROM LAMFS TEST

To initiate, from the lamp menu select the “ROW?” icon. As each : LAMP EdQld #1
ROl lamp row is selected, the lamps in the row will light on the play- Le FRED-EFM

field as well as the dot matrix display. Upon entering Row Lamps | . Jie-F1 2 @

Test, you will notice that the #1 lamp row is shown. The dot matrix
display will light up (highlight) the corresponding row of dots in the on-screen matrix, display the lamp row number, the lamp
return wire colors, the I/0O PCB connector, and transistor number.

E COLUMN LAMPS TEST | COLUMH LAMPS TEST
: LAMP Ié:ulhur-m #1
v

To initiate, from the lamp menu select the “COL” icon. As each

lamp column is selected, the lamps in the column will light on the

playfield as well as the dot matrix display. Upon entering Column
Lamps Test, you will notice that the #1 lamp column is shown. The dot matrix
display will light up (highlight) the corresponding row of dots in the on-screen matrix, display the lamp column number, the lamp

drive (18VDC) wire colors, the 1/0 PCB connector, and IC number.

-EF

J1=z-F3 S U1T

E ORDERED LAMPS TEST Typical Lamp Wiring & Schematic
To initiate, from the lamp menu select the “ORD” icon. If re- f f e &:nl?n"ﬁw
l:ll’il'.l quired, this icon will appear in the lamp menu. Identical to Single | Wire J12 (Ground) | Wire J13 [16voc)

Lamp Test, however, the lamps lit are not in the lamp matrix
numeric order, but ordered and arranged in seperate localized
grouping(s) for easier lamp checking.

= Bavone
o
O
: L]
%:rrm:fumwwrp T
5 m“*‘i.

ﬁ&‘mc] 'uﬂﬁre"l'ELJﬁ XXX = Varying Wire Color

Loe Matrix Grid for colar

S
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SERVICE MENU SYSTEM

GAME SPECIFIC TESTS

To initiate, from the diagnostics menu select the “GAME” icon. Ensure the power interlock switch is pulled out when testing with
the coin door open. The menu is provided to allow the technician a simple method of testing game specific coils and/or switches,
if required.

GHME TE=T

BALL TROUGH TEST

To initiate, from the diagnostics menu select the “CLR” icon. Ensure the power interlock switch is pulled out if testing
|:|_H with the coin door open. The menu is provided to allow the technician a simple method of removing the balls from the
7 trough and also to test functionality of the trough, ensuring proper trough operation. Upon entering Ball Trough Test,
you will notice that four switches are already indicated as closed. In the example, the 4-ball trough switches #18, #19, #20, & #21
are shown closed (pinballs at rest in the ball trough). To return to the diagnostics menu, press the green [BACK] button.

Press the black [SELECT] button to eject the ball in the first position Switch ~ TROUGH TEST
#21 (VUK OPTO Trough #1 (R)). Simultaneously, the dot matrix display and

the playfield will eject the ball to the trough up-kicker, eject from the trough EE
up-kicker into the shooter lane momentarily closing switch #23 (shooter _m m

lane), and is ejected onto the playfield where the technician can easily

retrieve the pinball or allow the ball(s) to to re-enter the trough to continue
Ball Trough Test. The dot matrix display indicates switch #18 (4-ball trough #4 (L)) as open as the remaining three (3) pinballs shift
over one (1) position to the right. If the technician allows the rejected pinball to re-enter the ball trough, the dot martix display

will indicate switch #18 as closed. Reminder: Switch #22 is the stacking OPTO switch ; if more than five (5) pinballs are used the
additional switches will be noted. In this game four (4) pinballs are used and required for proper operation.

CAUTION! Continuous use of the above test may overheat the trough up-kicker coil.
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SERVICE MENU SYSTEM

TECHNICIAN ALERTS

To initiate, from the diagnostics menu select the “TECH” icon. TECHHICIAN ALERT - (0
TEE This menu is provided to show any switch problems and/or

missing pinballs. If this icon is not blinking, there are no technician H L TEI-HHII—IHH HI—EF:TI:'

alerts. If upon entering the service menu the display indicated an — b = T
asterisk [*] and “USE -/+ TO VIEW TECH. ALERTS”, alerts are present (the FREZS 'EACKE" TO ExIT
above “TECH” icon will also blink).

'El:ll"lE HAME After selecting this icon, the display will indicate the alert(s). If there are 2
1S, 0,00 QIS M) - o rts present, the display will indicate (1/2) with the 1st alert on display.
5 E H‘JICE HEH u + Press the red [+/>] button to view the second alert (2/2). The second number
USE -+ T0 UIEK TECH. ALEETS in the parenthesis after the slash indicates how many alerts total are present.
== l = =11 Bl TO return to the diagnostics menu, press the green [BACK] button.

Note on Switch Detection: During gameplay, activation of switches are continuously monitored. For a switch to be determined
as inoperable, or “OUT OF SERVICE”, up to twenty games or so must be played for a switch to be automatically marked as “OUT
OF SERVICE”. In programming, if a switch is determined to be faulty, gameplay is compensated. Switches noted as “OUT OF
SERVICE” are determined to be stuck closed or open depending on switch usage. Free up the switch actuator, adjust, or replace
if necessary. Performing a valid switch closure will put the switch back “IN SERVICE”.

Determination of switch usage can be checked in Audits. Find the associated audit with the switch in question and check usage;
compare the numbers to commonly used switches. After any switch is checked and repaired or replaced, it’s suggested to test
the switch in the Switch Test or Single Coil Test where the associated coil to the switch can be tested as well. After correcting the
problem, the switch will be marked “IN SERVICE” and the switch is again monitored as specified above. Only you can determine
if a switch marked “OUT OF SERVICE” is actually inoperable or if it is just not getting actuated during gameplay.

Note on Pinball Detection: While in the technician alerts menu, if the fol- TECHHICIAN ALERT - (1./2)

PINBALL MISSIHG

lowing is displayed, the game has detected one (1) or more pinball(s) missing
and has compensated for the last pinball(s) to provide normal gameplay.

During gameplay a pinball can get trapped or stuck. If after approximately UsE -+ TO VIEW OTHEFR ALERT=
15 seconds of inactivity or “no scoring”, Ball Search is started. Note: If the

pinball is in the plunger lane or “held” on the flipper, no ball search will be performed. The game will perform one ball search in an
attempt to “find” or free-up the pinball.

If the games does not see a switch closure (indicating the pinball has not been found), the dot matrix display may indicate [LO-
CATING PINBALLS PLEASE WAIT...], during which Ball Search will continue until the timer runs out (this feature will not happen
if the game is in Competition Mode. Ball Search will continue until the pinball is found, unstuck and/or replaced manually). The
display will momentarily acknowledge the missing pinball(s). The game will provide another pinball into play and will compensate
for the lost pinball. Gameplay will appear normal.

Note: This detection and compensation will happen with every pinball if each suffers the same fate of a ball trap. If all balls get
trapped, the game cannot be played or started until the situation is rectified.

Important: Determine where the pinball is! Do not add pinball(s) until it is determined the pinball(s) are indeed missing and not
just stuck. The most common places for a pinball to be stuck is in device holes (ejects and VUKSs) or ball troughs. Determine that
all devices are functioning properly. Check around plastic pieces and ramps to see if pinballs have gotten jammed or stuck.

When the found pinball or a replacement pinball is added to the ball trough, the technician alert will immediately clear and will
then indicate any remaining alerts (if present) or “NO TECHNICIAN ALERTS”.

Enter the Ball Trough Test to cycle the pinballs and to check proper switch and coil operation. If a pinball was added, and the
originally stuck pinball has freed itself at a later time, the game will not operate correctly.

Note on Device Malfunction: While in the technician alerts menu, if the TECHHICIAM ALEET = (a2
following is displayed, the game has detected a “device malfunction”. Check v
the device indicated (coil and/or switch). [IEI'III'[ ”HLFUHLTIUH

AUTO PLUMGER

USE -+ TO VIEW OTHEFR ALERTS

S
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SERVICE MENU SYSTEM

KNOCKER TEST

HI'-II:I To initiate, from the diagnostics menu select the “KNO-CKER?” icon. The digitally remastered “knocker” is sounded.

EHE The knocker sound is used to alert the player if they have recieved a special replay or a credit from the Match Award
feature. Press the black [SELECT] button to activate the knocker. To return to the diagnostics menu, press the green
[BACK] button.

SOUND/SPEAKER TEST
To initiate, from the diagnostics menu select the “SPKR” icon. SOUHD ~ SFEAKEE TEST

This system produces true digital stereo sound from backbox and Al 1T MO ) =1
=Ph cabinet speakers or “mono” on the cabinet speaker (when used ”I-I-'II- “HIH F l—H L

by itself). This menu is provided to allow the technician a simple

method of testing the speakers if rewired or replaced. FRE=Z '"SELECT' TO FLAY
Upon entering the Sound/Speaker Test, you will notice the dot matrix display SOUHD ~ SFEAKEE TEST
indicating the first option of available music and/or sound(s) in this test. Press - I".1|.|': II— 'HF'I H F'LF'I-I
the red [+/>] button to cycle through the available music and/or sounds and ! e o™ !

press the black [SELECT] button to play the option shown in the dot matrix L i
display. Press the green [BACK] button to exit. FLAYING SOUND $#i1

SPEAKER PHASE TESTING

HOW| cen oo i Connections to each of the speakers are polarized and
r~ CHA- [1e® - each must be connected appropriately for the best
c REDLWHT sound quality. If one speaker has the positive and nega-
> CHA+ 2@ * = = = tive connections reversed with respect to the other, bass
— =} YEL-BLK sl - frequencies will not be produced properly and the overall
S CHB- o Y ¥
o P sound quality will be poor. To test for proper speaker
CHBs —l4o YEL-WHT BAIFEHFBTDE B‘"ﬁ‘fé&.}“ phasing, use the Sound/Speaker Test to cycle though
B I" RS ol R e T SPEAKER SPEAKER | the available music and sound. If the sound is not
ACPU/Sound PCBA +00- balanced or doesn’t sound correct, check the speaker

CABINET BOTTOM wiring.
SPEAKER

1. Check each speaker for polarity markings. If the speakers have polarity markings, verify the backbox speaker RED-BLK wires
and the cabinet speaker YEL-BLK wire(s) are connected to the negative (-) terminal.

2. Disconnect the speaker output connector J10 (AUDIO) from the CPU/sound PCB (in the backbox) and connect a 1.5v battery
across each speaker pair one at a time while observing the speakers.

3. Make sure the positive (+) battery terminal is connected to the positive lead [J10, Pin-2, CH A+] (RED-WHT) or [J10, Pin-4,
CH B+] (YEL-WHT) each time. As the connection is made, check speaker cone movement; proper connections are indicated by
outward movement.

{:} BEGIN BURN-IN

To initiate, from the diagnostics menu select the “BURN” icon. After selecting this icon, the burn-in test will start. En-
E“H sure the power interlock switch is pulled out if testing with the coin door open (required for coil function). Upon enter-
ing Burn-In Test, the game will exercise all CPU I/O functions: Dot Matrix Display Test, Coil Cycling Testing, All Lamps
Test, and Sound/Speaker Test. Press the green [BACK] button to pause and to view cumulative burn-in minutes. Press the green
[BACK] button again to return to the diagnostic menu.
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SERVICE MENU SYSTEM

DOT MATRIX TEST

Dot To initiate, from the diagnostics menu select the “DOT TEST” icon. After selecting this icon the dot matrix test imme-
TE5 T diately begins. The dot matrix display will immediately and continuously illuminate and cycle each of the 5 tests for 1
~ == "1 pass each. To retrun to the diagnostics menu, press the green [BACK] button.

Test 1 Test 2
llluminates 1 vertical column of dots,
turn.ing it off & illuminating th.e n.e?(t CO'“”_‘”’ llluminates 1 horizontal row of dots, turning it off &
until each column has been individually Iit, illuminating the next row, until each row has been
while the other columns are off. individually lit, while the other rows are off.
Test 3 Test 4
T o
llluminates all the dots,
Illluminates all the dots, except for one row
except for one column = from top to bottom. =P
from left to right.
Test 5 Test 1

llluminates 1 vertical column of dots ,
turning it off & illuminating the next column,

until each column has been individually lit,
while the other columns are off.

llluminates all the dots alternating even & odd ,
in both the rows and columns.

S
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PARTS IDENTIFICATION & LOCATION

3. PARTS IDENTIFICATION & LOCATION

3.1 BACKBOX PARTS

| i @ -y | — =
= | Y .
EXTERNAL INTERNAL
ID | Part Number |Description Qty ID |Part Number Description Qty
1 830-52A0-00 Translite Art 1 1 515-9695-00 Backbox, Black 1
2 |660-5038-02 Backglass 1 2 |525-5831-03-17 |Side Panel - Left 1
3 |545-5018-14 Plastic Extrusion 18-1/8" 2 3 |525-5831-04-17 |Side Panel - Right 1
4 |545-5018-15 Glass Channel 26" 1 4 |077-5214-01 Fluorescent Bub Socket 2
5 545-6313-01 Glass Life Channel 26" 1 5 |535-7739-00 Fluorescent Lamp Mount Bracket - Left 1
6 820-71A0-01 Decal Backbox Left 1 6 |535-7739-01 Fluorescent Lamp Mount Bracket - Right 1
7 820-71A0-02 Decal Backbox Right 1 7 165-5011-01 Starter FLuorescent 1
8 |520-5249-00 I/O Board 1
9 520-5352-00 CPU Board 1
10 |355-5168-00 Backbox Lock, 5/8 in 1
11 |010-5015-00 Ballast - CU452-W 1
3.2 SPEAKER PANEL PARTS
ID |Part Number Description Qty
1 1515-9696-00 Speaker Panel 1
ATTACH GROUND STRAP
TO THS STUD 2 |520-5052-15 LED Display 1
3 | 254-5000-09 Nylon Spacer - Black - 3/8 OD X .175 ID X 6
1/4"
4 | 600-5006-12 GND Cable - 12" Long (Not Shown) 1
5 |031-5004-02 Speaker (Shid.) 4" 2
6 |545-7849-00 Display Lens 1
7 |820-8369-A0 Speaker Panel Decal -SM Vault 1
8 |240-5005-00 6-32 Nylon Stop Nut 6
9 535-8081-01 Speaker Grill 2
10 |240-5104-00 8-32 Keps Nut 4
11 |040-5000-03 1/4" Cable Clamp 3
12 |545-7877-00 Fische Paper 1
13 |036-5260-33 14 Pin Ribbon (Not Shown) 1
14 |036-5452-02 2 Spkr in Series (Not Shown) 1
15 | 036-5520-00 LED Display 5v (Not Shown) 1
TA(])T'/(\}—{(I:SHS'S(LPJEDAKER FILTER
S
32 SPIDER-MAN VAULT EDITION MANUAL 500-55A0-01 [Tl viare Szerig



3.3 CABINET PARTS

20

PARTS IDENTIFICATION & LOCATION

Ll;
_ O —/@
25 —]
® I B ®
- cand B )
- \o
5 @ 18
5 14

ID |Part Number Description Qty
1 |525-5832-00 STANDARD CABINET 1
2 |535-5989-00 SLIDE & PIVOT BRACKET - LEFT SIDE 1
3 535-5990-00 SLIDE & PIVOT BRACKET - RIGHT SIDE 1
4 1500-6881-00 LOCK DOWN NU STYLE ASSEMBLY 1
5 |500-6882-02-99 |FRONT MOLDING ASSMEMBLY 1
6 | 535-7999-99L PIVOT HINGE, LEFT 1
7 1535-7999-99R PIVOT HINGE, RIGHT 1
8 254-5042-00 SPACER NUT, HEX, 1/2"0D, 1/4-20 2
9 242-5084-00 WASHER, 1/2" 1.D., 3/16" THK 2
10 |231-5014-00 1/4-20 X 7/8" CARRIAGE BOLT 2
11 |545-5017-00 | PLASTIC CHANNEL 2 ID |Part Number | Description aty
12 |545-9802-00 | GLASS REAR EXTRUSION 1 26 |500-5921-99 |LEG ASSEMBLY - BLACK 4
13 |511-7734-00 | SIDE ARMOR - LEFT 1 27 |516-0007-00 | TILT ASSEMBLY ]

511-7734-01 _ |SIDE ARMOR - RIGHT ! 28 820-71A0-03 | DECAL, CABINET LEFT 1
14 |500-6146-00-07 | BALL SHOOTER ASSEMBLY 1 29 |820-71A0-04 | DECAL, CABINET RIGHT ]
15 |535-5027-01 | PLUNGER SUPPORT PLATE, NOTCHED 1 30 |820-71A0-05 | DECAL, CABINET FRONT 1
16 |500-5026-32 | FLIPPER BUTTON ASSY (Red) 2 31 1660-5001-00 | PLAYFIELD GLASS ]
17 1501-5018-173 COIN DOOR 2-CHUTE NO EMBOSS 1 820-71A0-XX Cabinet Decal Replacement Set, Speaker
18 |180-5160-01 FLIPPER SWITCH, Single 2 Panel Decal Not Included
19 |545-5072-03 GRILL - SPEAKER / VENT 1
20 |545-5072-02 GRILL - SPEAKER / VENT 1
21 |031-5007-01 SPEAKER, CABINET 8" ROUND, 4 OHM 1
22 |545-5090-00 CASH BOX - PLASTIC 1
23 |535-5013-03 CASH BOX COVER 1
24 |535-7562-00 CASH BOX LOCK BRACKET 1
25 |535-7772-00 HAIR PIN CLIP 1

@)
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PARTS IDENTIFICATION & LOCATION

3.4 PLAYFIELD TOP - MAIN ASSEM. & SWITCHES

ID |Part Number Description Qty
1 |535-8392-01 Arch (Black Metal) 1
2 |755-5194-12-Y |Instruction Card 1
3 |755-5400-11-Y | Coin Card USA 10 Default 1
4 |550-5061-05 Plastic Mini-Lite Hood 4
5 |550-5031-XX Light Cover w/ tabs (Multi-Colors) 4
6 | 545-5409-01 Light Reflector 4
7 |500-6815-00 Bubble Level Assembly 1
8 |260-5000-00 Pinball (Steel) 1-1/16" 4
9 |535-8385-00 Bracket, Playfield Hanger 2
10 |535-8394-00 Bracket, Arch Retaining (Hold-Down) 2
11 |535-9970-00 Bracket, Ramp Mounting 2
12 |535-0016-00 Bracket, Ball Deflector 2
13 |880-6180-00 Figurine, Venom 1
14 |880-6180-01R | Figurine, Sandman 1
15 |880-6180-03 Figurine, Doc Ock 1
16 | 880-6180-02R Figurine, Green Goblin Asm. 1
34 [LE_M© Marvel
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PARTS IDENTIFICATION & LOCATION

3.5 PLAYFIELD BOTTOM - MAIN ASSEM. AND SWITCHES

ID |Part Number Description Qty
1 |545-5721-00 Insulation Fiche Paper 2
2 | 055-5203-00 Diode Terminal Strip 2-Lug 5
3 |055-5204-03 Diode Terminal Strip 3-Lug 2
4 1 055-5204-05 Diode Terminal Strip 5-Lug 1
5 | 055-5204-07 Diode Terminal Strip 7-Lug 1
6 |500-6700-00 Relay + Conn. Assembly 3
7 |200-5000-08 3A 250v Slo-Blo Fuse 3
8 |820-6221-94 Terminal Strip/Fuse Decals A-H 1
9 |535-6862-05 Bracket, Playfield Support Slide 2
10 |535-5988-01 Bracker, Edge Slide 2
11 |500-5329-03 Bracket, Pivot Pin Welded Assembly 2
12 |535-8964-00 Bracket, Back Panel Mounting 2

S
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PARTS IDENTIFICATION & LOCATION

3.6 PLAYFIELD - RUBBER PARTS

Figure 3.6.1. Rubber o-ring part locations

Note: Due to variances, a ball-trap may occur at Item 9 by the top of
the right bumper. If you get a ball wedged here, replace the one (1) 3/4”
Rubber Ring, Item 9, with two (2) 5/16” Black Rubber Rings, ltem 12, at
the bottom of the Light Hood and the existing post. Removal of the Light
Hood is required to replace the rubber ring.

RUBBER 0-RINGS

ID |Qty Size (ID) |Size (OD) Durometer|Color |Part Number
13 |4 3/16" 50 Black |545-5348-01
12 |3 5/16" 50 Black | 545-5348-02
9 |2 3/4" 50 Black | 545-5348-04
8 |1 1" 50 Black | 545-5348-05
3 |2 2-1/2" 50 Black |545-5348-09
14 |56 7/16" 50 Black |545-5348-17

Figure 3.6.2. Rubber o-ring part numbers and usage. ID: Inner
Diamter, OD: Outer Diameter, Durometer: Higher number is firmer,
less bounce, and more durable.

ID Qty |Description Color | Part Number
1 Plunger Tip Black |545-5276-00
17 |3 Flipper Rubber Black |545-5277-00
4 Bumper Pad (Sub assemblies) Black  |545-5105-00
4 Bumper Pad (Flippers) Black | 545-5428-00

Figure 3.6.3. Other rubber part numbers and usage

3.7 RUBBER SIZE CHART

Figure 3.7.1. Rubber ring inner diameter sizing tool. Hold ring up
to chart and read largest size on inside of ring. Dimensions are In-
ner Diameter (ID) unless otherwise noted as Outer Diamter (OD).

Q
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MAJOR ASSEMBLIES

4. MAJOR ASSEMBLIES 4.2 AUTO LAUNCH ASSEMBLY

41 BALL SHOOTER ASSEMBLY 0 o000
500-6146-00-07

ID |Part Number Description Qty
1 |535-5067-02 Housing Assembly 1
2 |266-5001-07 Compressed Spring (Long) - Orange 1
3 |242-5014-00 Washer 3/8 ID x 5/8 OD x 1/16 3
4 |515-6557-00 Rod Assembly 1
5 |266-5010-00 Compressed Spring (Short) 1
6 |270-5012-00 Retaining Ring, 3/8" 1
7 |545-5276-00 Rubber Tip 1

ID |Part Number | Description QTY
1 515-9689-00 MAIN BRKT: AUTO-PLUNGER 1
2 535-0728-00 KICKER ARM, AUTO-PLUNGER 1
3 270-5001-00 RETAINING E-RING, 3/16" SHAFT OD 1
4 545-5352-00 NYLINER, 3/16" SHAFT 1
5 090-5001-ND COIL - 23-800, NO DIODE 1
6 545-5411-00 COIL SLEEVE 1
7 266-5020-00 COMPRESSION SPRING-CONICAL 1
8 530-7834-00 PIN: KICKER ARM, AUTO-PLUNGER 1
9 232-5300-00 SCREW, 8-32 X 1/4" PPH SEMS 4
10 |530-7835-00 PIVOT, AUTO-PLUNGER 1
11 |545-5423-00 NYLINER, 1/4" SHAFT, 4L1-FF 1
12 |237-5937-02 SCREW, 2-56 X 1/2" HWH MS 2
13 |535-6539-00 SWITCH BODY PROTECT PLATE 1
14 [180-5157-01 SHOOTER SWITCH - SHORT ARM 1
15 |545-6268-00 FISCHE PAPER 1
16 |535-0762-00 COIL BRACKET-AUTOPLUNGER 1
17 |515-6304-03 PLUNGER / LINK ASSEMBLY 1
18 |545-0762-00 FISCHE PAPER: AUTO-LAUNCHER 1
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MAJOR ASSEMBLIES

4.3 FLIPPER ASSEMBLY, LEFT 4.4 FLIPPER ASSEMBLY, RIGHT
500-6543-12-ND 500-6543-02-ND

@ - ®

i1

Figure 4.3.1. Left flipper assembly 500-6543-02-ND bottom view.  Figure 4.4.1. Right flipper assembly 500-6543-12-ND bottom view.

ID |Part Number Description Qty ID |Part Number Description Qty
1 |515-6617-01 FLIPPER BASE PLATE LEFT KIT W/ BRACKET |1 1 |515-6617-00 FLIPPER BASE PLATE RIGHT KIT W/ BRACKET |1
MOUNT HARDWARE MOUNTING HARDWARE

2 |515-6308-01 COIL STOP BRACKET

3 [180-5149-00 SWITCH - END OF STROKE N/C

4* 1090-5032-ND COIL

5 |269-5002-00 SPRING WASHER

6 |535-7354-00 SWITCH RETURN SPRING BRACKET
7

8

515-6308-01 COIL STOP BRACKET

180-5149-00 SWITCH - END OF STROKE N/C
090-5032-ND COIL

269-5002-00 SPRING WASHER

535-7354-00 SWITCH RETURN SPRING BRACKET
265-5035-00 SPRING FLIPPER RETURN
535-7356-00 COIL SUPPORT BRACKET

9 [545-5388-00 COIL SLEEVE, FLIPPER

10 |545-5070-00 FLIPPER BAT BUSHING

11 |545-5428-00 FLIPPER BUMPER PAD

12 |237-6144-00 SET SCREW #10-32 x 3/4" SOCKET
13 [515-7203-00 PLUNGER/CRANK ASSEMBLY

14 |515-5133-08-06 |FLIPPER BAT AND SHAFT*

265-5035-00 SPRING FLIPPER RETURN
535-7356-00 COIL SUPPORT BRACKET
9 |545-5388-00 COIL SLEEVE, FLIPPER
10 |545-5070-00 FLIPPER BAT BUSHING
11 |545-5428-00 FLIPPER BUMPER PAD
12 1237-6144-00 SET SCREW #10-32 x 3/4" SOCKET
13 [515-7203-01 PLUNGER/CRANK ASSEMBLY, LEFT
14 |515-5133-08-06 |FLIPPER BAT AND SHAFT*

N oo W N

Ala N lalalalalalalalala
A la DR alalalalalalaa

500-6307-10 FLIPPER REBUILD KIT, LEFT 500-6307-00 FLIPPER REBUILD KIT, RIGHT
* Refer to game rubber chart for flipper rubber * Refer to game rubber chart for flipper rubber
color and part number. color and part number.
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MAJOR ASSEMBLIES

4.5 POP BUMPER ASSEMBLY
516-6784-XX

[rAy p——

Rods fwcwgh pokes

Part Number Description Qty
515-6459-01L BUMPER/RING TOP ASSY, W/ LED 1 1
515-6459-04-ND BUMPER BOTTOM ASSY, NO DIODE 1

ID | Part Number |Description Qty
7 |500-9934-01 POP BUMPER SWITCH ASSY-2 - LUG-LEFT 1
8 |240-5005-00 6-32 NYLON STOP NUT 3
9 |090-5044-ND | COIL - 26-1200 1
10 |237-5976-01 #6-32 X 1/4" SHWH SWAGE ZN 2
11 |240-5005-00 #6-32 NYLON STOP NUT 2
12 |535-7347-00 METAL YOKE STOP 1
13 [234-5101-00 *8 X 1/2 SLT 6
ID |Part Number Description Qty 14 1530-5348-00 PLUNGER, POP BUMPER 1
1 |520-5307-03 POP BUMPER LED MODULE 1 15 |266-5047-00 COMPRESSION SPRING, POP BUMPER 1
2 545-5197-00 BUMPER BODY 1 16 |545-5031-00 COIL SLEEVE 1
3 |515-5085-00 RING AND ROD ASSY 1 17 |515-5939-00 COIL BRACKET POP BUMPER ASSY 1
4 545-5607-00 BUMPER SKIRT 1 18 |545-5609-00 FIBER YOKE 1
5 266-5048-00 BUMPER SKIRT COMP SPRING 1 19 1535-7346-00 METAL YOKE 1
6 |545-5195-00 BUMPER BASE 1 20 |237-5957-00 #6-32 x 1-3/16" SPIRAL FIN SHANK SCREW 3

S
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MAJOR ASSEMBLIES

4.6 SLINGSHOT ASSEMBLY 4.7 GREEN GOBLIN MOUNT
500-5849-00-ND 511-5302-05

ID | Part Number Description Qty
ID |Part Number Description Qty 1 830-7039-05 PLASTIC #05 1
1 |515-5339-01 SLINGSHOT BRACKET ASSEMBLY 1 2 |880-6180-02R | GREEN GOBLIN TOY -DRILLED 1
2 |535-5203-03 COIL RETAINING BRACKET 1 3 |232-5000-00 #6 X 3/8 PHIL PAN HD AB 2
3 1090-5001-ND COIL, 23-800 [NO DIODE] 1
4 |5455031-00 | COIL SLEEVE 4.8 DOC OCK MOUNT ASSEMBLY
5 |515-5338-00 PLUNGER & LINK ASSEMBLY 1
6 |266-5020-00 COMPRESSION (RETURN) SPRING 1 51 1 '5304'01
7 |180-5054-00 SLINGSHOT STACK (BLADE) SWITCH 2
8 535-5045-00 SWITCH BODY PROTECT PLATE 2
9 515-5340-01 RIVETED ARM & TIP ASSEMBLY 1

ID |Part Number Description Qty

1 510-5798-01 ASSEMBLY, DOC OCK GATE, S-M VAULT 1

2 |880-6180-03 MOLDED DOC OCK TQY, SPIDER-MAN VAULT |1

3 | 040-5001-00 CABLE TIE 1
),
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MAJOR ASSEMBLIES

4.9 DOC OCK MOTOR, BRACKET, & 4.10D0C OCK MOTORIZED GATE
DRIVER DISC ASSEMBLY
INDIVIDUAL PARTS ONLY 500-7061-00

ID Part Number |Description

1 515-7642-00 | MOTOR BRACKET 1 .

2 511-5063-00 |MOTOR & CONN ASM - SYNCH 24 VAC 1 (3= -"‘ .

3 515-7638-00 |DRIVER DISC 1 ]_ == 1

4 237-5839-00 |8-32 X 3/8 SET SCREW CUP 1

SH 2 |232-5200-00 | SCREW, 6-32 X 1/4" PPH SEMS 2 ,

LA
r::':_-:'_v.}'_-. = ] 'j'."
L — H;E.

ID Part Number |Description Qty
1-A 515-7642-00 |MOTOR BRACKET 1
1-B 511-5063-00 | MOTOR CONN ASM - SYNCH 24 VAC 1
1-C 515-7638-00 | DRIVER DISC 1
1-D 237-5839-00 |8-32 X 3/8 SET SCREW CUP 1
SH 1-B |232-5200-00 | SCREW, 6-32 X 1/4" PPH SEMS 2
2-A 535-9860-00 |BOTTOM CARRIER 1
2-B 254-5008-11 |HEX SPACER - 1 1/4" 2
SH 2-B |232-5200-00 | SCREW, 6-32 X 1/4" PPH SEMS 4
3 535-9861-00 |STRUT 2
SH-3  232-5202-00 |SCREW, 6-32 X 1/2" PPH MS SEMS 2
4 535-9863-00 | REAR GUIDE PLATE 1
5 511-5038-00 |DOWN SWITCH BRACKET 1
SH-5 |237-5975-04 |SCREW, 8-32 X 1/4 HWH SWAGE SERR |2
6 180-5119-02 | SWITCH ROLLER ACTUATOR 2
7 535-9858-00 | UP SWITCH BRACKET - L.H. 1
SH-7  |232-5200-00 |SCREW, 6-32 X 1/4" PPH SEMS 2
8 535-0017-00 | GATE MTG. PLATE 1
SH-8 |237-5933-00 |SCREW, 4-40 X 3/8 HWH 4
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MAJOR ASSEMBLIES

4.11 VERTICAL UP-KICK ASSEMBLY 4.13DOC OCK WEBSLINGER
500-7078-01 ASSEMBLY
511-5303-08

ID Part Number | Description Qty
1 535-9248-00 |BRACKET 1
2 535-5203-03 | COIL RETAINING BRACKET 2
3 090-5044-ND | COIL 26-1200 - NO DIODE 1
4 545-5847-00 |COIL SLEEVE 1
5 280-5014-00 |ADJUSTABLE BUMPER/STOP 1
6 515-7653-00 |PLUNGER ASSEMBLY 1
7 266-5020-00 | COMPRESSION SPRING-CONICAL 1
8 232-5300-00 |SCREW, 8-32 X 1/4" PPH SEMS 4
9 240-5208-00 | 10-32 KEPS NUT 1

4.12D0OC OCK WEB ASSEMBLY
511-5302-52

ID |Part Number |Description Qty
1 |535-0964-08 | BALL GUIDE #8 - DOC OCK LEFT 1
) 2 |500-6775-01 | OPTO TRANSCEIVER ASSY, 15" LEADS 1
) 3 |237-5880-00 | SCREW, #6 X 3/8 PPH T-25 2
4 |510-5045-A0 | WEBSLINGER - WEB ASSEMBLY - DOC OCK, |1
S-M VAULT
237-5871-01 | SCREW, 6-32 X 1/4" PFH 82-DEG U/CZINC |3
6 |535-1255-00 | FRONT BRACKET, SMALL WEBSLINGER, S-M |1
VAULT
7 |535-1255-01 | REAR BRACKET, SMALL WEBSLINGER, S-M | 1
VAULT
ID_|Part Number | Description Qty 8 1232-5209-00 | SCREW, 6-32 X 3/16" PPH SEMS 8
1 830-7040-52  |BUTYRATE #52, SPIDER-MAN VAULT 9 |820-8413-12 | DECAL #12, DOC OCK WEBSLINGER, S-M |1
2 |550-5031-02 | MINI MARS W/ EARS - RED SB VAULT
3 |518-5101-08 SOCKET/LED FLASH ASSEMBLY - WHITE 10 | 545-6295-00 OPTO INSULATOR PAPER 1
077-5101-00 | STAND-UP SOCKET, #89 - SHORT 11 830-7039-35 | BUTYRATE #35, SPIDER-MAN VAULT 1

113-5045-08 | MULTI-LED FLASHER, 5 VDC - WHITE
4 |232-5202-00 SCREW, 6-32 X 1/2" PPH MS SEMS
5 |240-5005-00 6-32 NYLON STOP NUT

NN = o
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MAJOR ASSEMBLIES

4.14 SANDMAN MOUNT ASSEMBLY 4.16 SANDMAN MOTORIZED GATE
511-5304-00 ASSEMBLY
500-7061-00

3
i - =)
u _ " j

ID |Part Number |Description Qty
1 510-5798-00 RIVETED ASSY, SANDMAN GATE, S-M VAULT |1
2 880-6180-01R | SANDMAN TOY, DRILLED, SPIDER-MAN VAULT |1
3 232-5000-00 SCREW, #6 X 3/8 PPH AB ZINC 3

4.15 SANDMAN MOTOR, BRACKET,

& DRIVER DISC
INDIVIDUAL PARTS ONLY

D Part Number | Description Qty
1-A 515-7642-00 | MOTOR BRACKET 1
1-B 511-5063-00 |MOTOR CONN ASM - SYNCH24VAC |1
1-C 515-7638-00 |DRIVER DISC 1
1-D 237-5839-00 |8-32 X 3/8 SET SCREW CUP 1
SH 1-B |232-5200-00 |SCREW, 6-32 X 1/4" PPH SEMS 2
2-A 535-9860-00 |BOTTOM CARRIER 1
2-B 254-5008-11 |HEX SPACER - 1 1/4" 2
SH2-B |232-5200-00 |SCREW, 6-32 X 1/4" PPH SEMS 4
3 535-9861-00 |STRUT 2
ID |Part Number |Description Qty SH-3  |232-5202-00 |SCREW, 6-32 X 1/2" PPH MS SEMS 2
1 515-7642-00 |MOTOR BRACKET 1 4 535-9863-00 | REAR GUIDE PLATE 1
2 511-5063-00 | MOTOR & CONN ASM - SYNCH 24 VAC 1 5 511-5038-00 | DOWN SWITCH BRACKET 1
3 515-7638-00 |DRIVER DISC 1 SH-5 |237-5975-04 |SCREW, 8-32 X 1/4 HWH SWAGE SERR |2
4 237-5839-00 |8-32 X 3/8 SET SCREW CUP 1 6 180-5119-02 | SWITCH ROLLER ACTUATOR 2
SH2 [232-5200-00 | SCREW, 6-32 X 1/4" PPH SEMS 2 7 535-9858-00 |UP SWITCH BRACKET - L.H. 1
SH-7  |232-5200-00 |SCREW, 6-32 X 1/4" PPH SEMS 2
8 535-0017-00 | GATE MTG. PLATE 1
4

SH-8 |237-5933-00 |SCREW, 4-40 X 3/8 HWH

S
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MAJOR ASSEMBLIES

4.17 SANDMAN WEBSLINGER
ASSEMBLY
500-7061-00

ID Part Number Description Qty

1 515-7647-01 WELDMENT, SANDMAN KICKER GUIDE, |1
S-M VAULT

2 535-1254-00 FRONT BRACKET, LARGE WEBSLINGER, |1
S-M VAULT

3 535-1254-01 REAR BRACKET, LARGE WEBSLINGER, |1
S-M VAULT

4 232-5209-00 SCREW, 6-32 X 3/16" PPH SEMS 8

5 820-8413-11 DECAL #11, SANDMAN WEBSLINGER, 1
S-M VAULT

4.18 MOTORIZED 3 BANK TARGET
500-7056-01

o

— | = O 00 N OO oW N =

—- O

4.19 MOTOR FRAME ASSEMBLY
500-7057-01

I

Part Number
515-7633-01
511-5063-00
515-7634-00
232-5200-00
237-5975-03
237-5839-00
180-5119-02
535-6539-00
237-5872-01
112-5003-00
242-5008-00

036-5539-11-B1

605-5002-00

ID Part Number Description Qty

1 500-7058-01 SLIDE FRAME ASSEMBLY 1

2 500-7057-01 MOTOR FRAME ASSEMBLY 1
44
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MOTOR FRAME - MOT 3 BANK
MOTOR & CONN ASSY - SYNCH 24 VAC

SCREW, 6-32 X 1/4" PPH SEMS

SCREW, 8-32 X 5/8" HWH SWAGE

SET SCREW, 8-32 X 3/8" CUP PT
MICRO-SWITCH - LIGHT ACTUATION
SWITCH BODY PROTECT PLATE

SCREW, 2-56 X 7/16" PPH SEMS

DIODE - 1N4004

WASHER, 1/4" ID X 1/2" OD X 1/16" THICK
SWITCH CABLE

SHRINK TUBING - SWITCHES

alalpdadda v 2o



MAJOR ASSEMBLIES

4.20 SLIDE FRAME ASSEMBLY 4.22 4-BALL TROUGH ASSEMBLY
500-7058-01 500-6318-24-ND

ID | Part Number Description

1 545-6278-00 SLIDE FRAME 1

2 500-7059-01 3 BANK SLIDE ASSEMBLY 1

3 1535-9852-00 GIB 2

4 240-5005-00 6-32 NYLOK STOP NUT 4

5 |237-5976-05 SCREW, 6-32 X 3/4 HWH SWAGE ZINC 4

6 |242-5001-00 #6 WASHER 4

4.21 BALL DEFLECTOR ASSEMBLY
ID Part Number |Description Qty

500-7081 -01 1 515-6580-01 BALL TROUGH OUTHOLE MOUNTING 1

BRACKET
2 535-7330-01 COIL MOUNTING BRACKET 1
3 535-5203-03 COIL RETAINING BRACKET 1
4 090-5044-ND COIL, 26-1200 [NO DIODE] 1
5 545-5076-01 COIL SLEEVE (SHORT) 1
6 515-7309-01 STEEL & NYLON PLUNGER ASM. (3.57") |1
7 266-5020-00 COMPRESSION (RETURN) SPRING 1
8 545-5105-00 RUBBER BUMPER (GROMMET) 1
9 180-5119-02 MICRO SWITCH (ROLLER ACTUATOR, 3
LITE-FORCE)

10 535-6539-00 SWITCH BODY PROTECT PLATE 3
11 535-7801-00 TROUGH BALL GUIDE PLATE 1
12 515-0173-00 DUAL OPTO TRANS BOARD ASSEMBLY |1
13 515-0174-00 DUAL OPTO REC BOARD ASSEMBLY 1
AP-A |535-7329-01 BALL TROUGH ENTER/EXIT SCOOP 1

D Part Number | Description aty AP-B |260-5000-00 STEEL BALLS (1-1/16" [)) 4

1 535-9248-00 BRACKET 1

2 535-5203-03 COIL RETAINING BRACKET 2

3 090-5044-ND | COIL 26-1200 - NO DIODE 1

4 545-5847-00 COIL SLEEVE 1

5 280-5014-00 |ADJUSTABLE BUMPER/STOP 1

6 515-7653-00 PLUNGER ASSEMBLY 1

7 266-5020-00 COMPRESSION SPRING-CONICAL 1

8 232-5300-00 SCREW, 8-32 X 1/4" PPH SEMS 4

9 240-5208-00 10-32 KEPS NUT 1

S
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MAJOR ASSEMBLIES

4.23 CONTROL GATE ASSEMBLY

LEFT: 511-7033-00
RIGHT: 511-7033-01

Control Gate (Left Style)

ID |Part Number Description Qty =1
1 |535-9847-00 VRACKET, ELEC GATE, RAIL MOUNT |1 e @
2 090-5060-01-ND  MINI COIL W/CARE - 32-1250, 1
YELLOW
3 535-9577-00 COVER, ELECTRIC GATE 1
4 242-5005-00 #8 WASHER 1
5 240-5102-00 #8-32 NYLON LOCK NUT 1 Ve Left Control Gate
6 535-5372--00 REBOUND HINGE PIN 1 ! -
7 535-9682-00 GATE - ELECTRIC (MAGNET) 1 H [ EXDIOded View
8 530-7201-01 CLEVIS PIN W/ RING,3/16"D X 1-1/2" |1 ey

Parts are identical individually. Assembled
as shown for left and right application.
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MAJOR ASSEMBLIES

4.24 LEFT RAMP ASSEMBLY 4.25 CENTER RAMP ASSEMBLY
500-7066-01 500-7067-01

ID |Part Number| Description Qty
1 |510-5036-01 | RIVETED ASSY, LEFT PLASTIC RAMP, S-M VAULT |1 ID | Part Number | Description Qty
2 |500-6775-01 | OPTO TRANSCEIVER ASSY, 15" LEADS 2 1 510-5037-01 | RIVETED ASSY, MIDDLE PLASTIC RAMP,
3 |237-5880-00 SCREW, #6 X 3/8 PPH T-25 4 S-M VAULT
4 |510-5048-00 | RAMP GATE BRKT & SPRING ASSY 1 2 |515-6556-01 | GATE ASSEMBLY 1
5 |535-0037-00 | ONE-WAY WIRE GATE, S-M ] 3 |232-5201-00 | SCREW, 6-32 X 3/8" PPH MS SEMS 2
6 |240-5005-00 |6-32 NYLON STOP NUT 6 4 |240-5005-00  |6-32 NYLON STOP NUT 6
7 830-7039-29 | BUTYRATE #29, LEFT RAMP COVER, S-M VAULT |1 5 |830-7039-30 | BUTYRATE #30, MIDDLE RAMP COVER, |1
8 |254-5000-12 | NYLON SPACER - BLACK - 3/8 OD X .175 ID X 3/8" |2 S'MC\J/AUSLT S K_380
9 |254-5000-09 |NYLON SPACER - BLACK - 3/8 OD X .175 ID X 1/4" |3 6 |264-5000-12 I'EY)'Z 3%.. PACER - BLACK-3/80DX.175 |3
10.262-5207-00 | SCREW, 6:32 X 1-1/4" PPH SEMS 1 7 [232-5206-00 | SCREW, 6.32 X 1° PPH SEMS 3
11 |232-5204-00 | SCREW, 6-32 X 3/4" PPH SEMS 3 & |242-500100 |46 WASHER .
12 242-5001-00 | #6 WASHER 8 9 511-5062-00 | ASSEMBLY, RAMP WALL PROTECTOR 1
13 |254-5000-01 | NYLON SPACER - BLACK - 3/8 OD X .175 ID X 1/2" |2 10 |535-0025.01 | MID RAMP PROTECTOR, RIGHT WALL ;
14 |232-5206-00 | SCREW, 6-32 X 1" PPH SEMS 2 11 |237-5800.00 | SCREW, #6 X 1/2" PTH A »
15 _|585-0028-00 | LEFT RAMP PROTECTOR, LEFT WALL L 12 820-8396-91 | DECAL, MIDDLE RAMP UNDERSIDE, S-M | 1
16 |237-5809-00 | SCREW, #6 X 1/2" PTH A 1 VAULT
17 |820-8396-92 | DECAL, LEFT RAMP UNDERSIDE, S-M VAULT 1 13 |880-6180-00R | VENOM TOY, DRILLED, SPIDER-MAN
18 |545-5428-00 | RUBBER BUMPER 1 VAULT
19 |511-5097-04 | LEFT RAMP SPOTLIGHT ASSEMBLY 1 14 |232-5000-00 | SCREW, #6 X 3/8 PPH AB ZINC 2
20 |242-5015-00 | #8 WASHER - .170 ID X 1/2 OD X .042 1 97* |605-5002-00 | SHRINK TUBING 1/8" 06 FT.
97* | 605-5002-00 | SHRINK TUBING 1/8" 03| |98 |036-5522-25-94 | CABLE, MIDDLE PLASTIC RAMP SWITCH |1

FT. | |99* |626-5005-00 | TAPE - 2 SIDE SELF-ADH, BLACK 04 FT.
98* | 040-5001-00 | CABLE TIE, 4" LOOSE 1
99* | 626-5005-00 | TAPE - 2 SIDE SELF ADH BLACK 04

FT.

S
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MAJOR ASSEMBLIES

4.26 RIGHT RAMP ASSEMBLY 4.27 LEFT WIRE RAMP ASSEMBLY
500-7068-01 500-7069-01

Part Number

Description
1 535-9843-01 LEFT WIRE RAMP, SPIDER-MAN VAULT 1
2 180-5010-02 MICRO-SWITCH 1
3 |535-9375-00 WIRE FORM - R/U SWITCH - L.H. 1
4  |535-6539-00 SWITCH BODY PROTECT PLATE 1
5 2
6 1
7 1

Qty

237-5937-02 SCREW, 2-56 X 1/2" HWH MS
112-5003-00 DIODE - 1N4004
830-7040-SP SWITCH SPACER BUTY, S-M VAULT

4.28 RIGHT WIRE RAMP ASSEMBLY
500-7070-01

ID |Part Number Description Qty
1 510-5038-01 RIVETED ASSY, RIGHT PLASTIC RAMP, 1
S-M VAULT
2 515-6556-01 GATE ASSEMBLY 1
3 232-5202-00 SCREW, 6-32 X 1/2" PPH MS SEMS 4
4 240-5005-00 6-32 NYLON STOP NUT 7
5 550-5031-06 MINI MARS W/ EARS - YELLOW SB 1
6 830-7040-50 BUTYRATE #50, SPIDER-MAN VAULT 1
7 036-5549-03 CABLE, FLASH GENERIC IDC 9" 1
8 113-5033-08 8 ELEMENT FLAT W-BASE LED - WHITE 1
9 830-7039-31 BUTYRATE #31, RIGHT RAMP COVER, 1
S-M VAULT
10 254-5000-12 NYLON SPACER - BLACK -3/8 OD X .175 |3
ID X 3/8"
11 232-5206-00 SCREW, 6-32 X 1" PPH SEMS 3
12 |242-5001-00 #6 WASHER 3
12 |242-5001-00 #6 WASHER 3
13 | 535-0030-01 RIGHT RAMP PROTECTOR - RIGHT WALL |1 ID | Part Number Description Qty
14 |237-5809-00 SCREW, #6 X 1/2" PTH A 1 1 535-9844-01 RIGHT WIRE RAMP, SPIDER-MAN VAULT |1
98* |605-5002-00 SHRINK TUBING 1/8 42 FT. 2 180-5010-02 MICRO-SWITCH 1
99* |036-5522-24-94 | CABLE, RIGHT PLASTIC RAMP SWITCH 1 3 535-9375-01 WIRE FORM - R/U SWITCH - R.H. 1
15 | 820-8396-90 DECAL, RIGHT RAMP UNDERSIDE, S-M 1 4 535-6539-00 SWITCH BODY PROTECT PLATE 1
VAULT 5 |237-5937-02 SCREW, 2-56 X 1/2" HWH MS 2
6 112-5003-00 DIODE - 1N4004 1
7 830-7040-SP SWITCH SPACER BUTY, S-M VAULT 1
@)
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MAJOR ASSEMBLIES

4.29 BACK PANEL ASSEMBLY 4.30 PRIME MAGNET ASSEMBLY
500-7071-A0 511-7596-00

ID | Part Number |Description Qty
1 535-1050-00 | MAGNET MOUNTING PLATE 1
2 545-9781-00 |MAGNET MOUNTING BLOCK 2
3 530-5320-07 | MAGNET CORE W/ STAINLESS PROTECTOR |1
Qty 4 511-7505-00 | MAGNET / CONNECTOR ASSY, 22-650 1
5 1
6 4

ID |Part Number Description
240-5315-00 | 3/4-16 HEX JAM NUT

1 |525-5663-A0 BACK PANEL, SPIDER-MAN VAULT 1
2 |550-5031-05 MINI MARS W/ EARS - BLUE SB 1 234-5105-01 #8 x 1 1/4 HWH SLOTTED SERRATED AB
3 1550-5031-02 MINI MARS W/ EARS - RED SB 1 ZINC .
4 1518-5101-08 SOCKET/LED FLASH ASSEMBLY - WHITE 2 ! 237-5815-00 |SCREW, #4 X 3/8" PPH AB 4
5 [234-5001-02 SCREW, #6 X 1/2" HWH 4
6 |519-5000-08-LED | SOCKET & LED ASSY, WHITE 10
7 |519-5008-05-LED | SOCKET/BULB, BLUE - LED 3
8 |519-5008-06-LED | SOCKET/BULB, YELLOW - LED 3
9 1234-5000-00 SCREW, #6 X 3/8" HWH 10
10 |040-5000-03 1/4" CABLE CLAMP 2
11 |040-5000-06 1/2" CABLE CLAMP 2
12 |820-8393-10 DECAL #10, BACK PANEL, SPIDER-MAN 1
VAULT
13 |511-5302-74 ASSEMBLY, BUTY #74, SPIDER-MAN VAULT |1
14 234-5101-00 SCREW, #8 X 1/2" SLT HWH AB ZINC 2
97* | 600-5003-00 BRAIDED WIRE - 20 GA. 3FT.
98" | 631-5000-00 STAPLE - 5/16 30
99" | 036-5522-04-94 | CABLE, BACK PANEL, SPIDER-MAN 1

S
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MAJOR ASSEMBLIES

4.31 FLAT RAILS MISCELLANEOUS

ID |Part Number | Description Qty
1 535-9964-10 BALL GUIDE #10 - ORBIT RIGHT ENTER 1
2 500-7077-00 ONE WAY GATE ASSEMBLY 1

2A | 535-0018-00 ONE WAY GATE BRACKET
2B 535-0019-00 ONE WAY GATE WIRE

237-5871-01 SCREW, 6-32 X 1/4 PFH 82-DEG U/C ZINC
4 1535-9964-11 BALL GUIDE #11 - SANDMAN FR-LF
5 626-5077-00 RUBBER BUMPER, 1/4", .70 X 1.00, BLUE
6 |535-9964-12 BALL GUIDE #12 - SANDMAN FR-RT
7 |626-5067-00 RUBBER BUMPER - BLUE - FASTENED
8 535-9648-00 BUMPER HOLDER - FASTENED
9 1237-5983-02 SCREW, 4-40 X 1/4" PFH MS - BLACK
10 |535-9964-07 BALL GUIDE #7 - SANDMAN FR-RT RAMP

O B NG F O Y PP PO DO ORI O)
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MAJOR ASSEMBLIES

4.32 MISC PLASTIC ASSEMBLIES

237-5809-00
SCREW, #6 X 1/2" PTH A &

232-5207-00 ) ; ;
#6-32 X 1-1/4" PPH SEMS = ; 803-5000-A0

240-5005-00
#6-32 NYLON STOP NUT

254-5000-07
SPACER - 3/4" GRAY -

242-5059-00
3/161.D. X 7/8 O.D. X .045 WASHER

550-5052-01

)
a0 MINI POST - CLEAR

#6 WASHER
254-5000-11
SPACER - 7/8" GRAY

550-5034-01
GROOVED JEWEL 237-5510-00
PLASTIC POST, CLEAR SCREW, #6-32 X 1-1/2" PPH

" 240-5005-00
#6-32 NYLON STOP NUT

ALL PLASTIC PIECES ARE INCLUDED
IN THE PLASTICS KIT, 803-5000-A0.

- 254-5054-01
PLASTICS MTG SPACER, 1.300

535-8941-00 (QTY. 1/PER SIDE)
BRACKET - PLASTIC MTG

/ 242500100 (QTY. 1IPER)
# WASHER
/

237-5511-00 (QTY. 1/PER)
#6-32 X 1-3/4" PPH

249-5001-00 (QTY. 1/PER)
RIVET - 1/8 X 3/16

550-5034-01  GROOVED JEWEL PLASTIC POST, CLEAR
237-5510-00 SCREW, #6-32 X 1-1/2" PPH
240-5005-00  #6-32 NYLON STOP NUT

Located on Wood Rail
along Shooter Lane

254-5054-00 (QTY. 5) @

PLASTICS MTG SPACER, .5"
232-5204-00
#6-32 X 3/4" PPH SEMS

i
242-5001-00
# WASHER <

240-5005-00
#6-32 NYLON STOP NUT

254-5000-09
SPACER - 1/4" GRAY 1

240-5005-00
#6-32 NYLON STOP NUT

240-5005-00
#6-32 NYLON STOP NUT

S
(Sterz MARVEL ISV SPIDER-MAN VAULT EDITION MANUAL 500-55A0-01

51



SCHEMATICS, WIRING & PCBS

5. SCHEMATICS, WIRING & PCBS

5.1 BACKBOX WIRING
COILS DETAILED CHART TABLE

High Current Coils Group 1 Transistor OUPWPCB | Golor - Comneciion Voltage Control Lin Golor Line Gonnect _or Bulb Tybe
#1 |TROUGH UP-KICKER (] YEL-VIO |J10-P9/10[50VDC| BRN-BLK | Jg-P1 |26-1200C
#2 |AUTO LAUNCH 02 YEL-VIO |J10-P9/10{50VDC| BRN-RED | J8-p3 |24-940 U
A
#3 |DOC OCK MAGNET 03 VIO-YEL | J10-P8 |50VDC| BRN-ORG | Js-P4 |22650 ©
1/0 23-800 U
#4 |DOC OCK VUK ¥ |power| YEL-VIO |J10-Po/1050vDC| BRN-YEL | J-p5 |23800 ©
#5 |DOC OCK MOTOR / RELAY 05 |Driver| BROWN | J7-P1 |20vDC| BRN-GRN | Js-pe |Relay/sm
16VAC S. Motor Kit
#6 |SHAKER MOTOR (OPTIONAL) 6 | W | RED-WHT | J17-P7 |ISVAC| grN-BLU | Js-p7 |3;Motor Ki
32-1250 U
#7 |LEFT CONTROL GATE 7 YEL-VIO |J10-P9/10{50VDC| BRN-VIO | Jg-pg |32.12500)
#8 |RIGHT CONTROL GATE 08 YEL-VIO [J10-P9/10{50VDC| BRN-GRY | Jg-P9 |32:12500)
High Current Coils Group 2 nstor OUPULPCB ' Color - Comneciion VoRtage Control Line Golor Ling Gonnect _or Bulb Type
#9 |LEFT POP BUMPER 09 YEL-VIO |J10-P9/10[50VDC| BLU-BRN | Jo-p1 |26-1200T
#10 |RIGHT POP BUMPER Q10 YEL-VIO |J10-P9/10|50vDC| BLU-RED | Jo-p2 |261200C
A
#11 |BOTTOM POP BUMPER an YEL-VIO |J10-P9/10[50VDC| BLU-ORG | Jo-Pa |26-1200T
1/0 23-800 U
#12 [SANDMAN VUK w2 |poee | YEL-VIO | J10-P9/1050vDC| BLU-YEL | Jo-P5 23800 ©
#13 |SANDMAN MOTOR / RELAY 13 [Driver| BROWN | J7-P1 |50vDC| BLU-GRN | Jo-pe |7elayAsm
BLU-YEL~3A 22-1080 U
#14 |UPPER RIGHT FLIPPER 04| w | BLUTEL-38 | y10-Pe/7 |s0VDC| BLU-BLK | Jo-p7 |22:1080 0
GRY-YEL~3A 22-1080 U
#15 |LEFT FLIPPER (50v RED/YEL) a1 (SRY-YEL-3A | J10-P6/7 |50VDC| ORG-GRY | Jo-Pg (22108001
BLU-YEL~3A 22-1080 U
#16 |RIGHT FLIPPER (50v RED/YEL) Q16 Fuse-RED-YEL | J10-P6/7 |50VDC| ORG-VIO J9-P9 | o0 oD
Low Current Coils Group 1 nsistor OupItPCB | Golor - Connection Voltage Gonirl Line Golor Line Gonnect _or Bulb Tybe
#17 |LEFT SLINGSHOT 17 BROWN | J7-P1 |20vDC| VIO-BRN | J7-p2 |23-800 ©
#18 |RIGHT SLINGSHOT 018 BROWN | J7-P1 |20VDC| VIO-RED | J7-p3 |23-800 U
A 28-900 O
#19 |GREEN GOBLIN 019 Vo BROWN | J7-P1 |20VDC| VIO-ORG | J7-pa |28.900 ©
Relay Asm
#20 |SANDMAN 3-BANK MOTOR / RELAY 020 | ower BROWN J7-P1  (20VDC| VIO-WHT J7-P6 soo—gmo—oo
#21 |DOC OCK FLASHER 021 |Driver| ORANGE | J6-P10 |20vDC| VIO-GRN | J7-P7 | LED
#22 |LOOP DIVERTER 2| v BROWN | J7-P1 |20vDC| VIO-BLU | J7-pg |26-1200C
#23 |SANDMAN FLASHER (X2) 023 ORANGE | J6-P10 |20vDC| VIO-BLK | J7-P9 |, LED
#24 |OPTIONAL (e.g. COIN METER) 024 RED | J16-P4>8|5WDC | VIO-GRY | J7-P10 | ORlional
O Coil Note: U -ND means 'No Diode’. -00B or -00T can be used for coil replacements, but the diode must be removed. Call for more info.
Low Current Cails Group 2 Transistor OUDWBCE | Golor . Gomnachion VoRage Gontrol Ling Gtor Lite Connect _of Bulb Tybe
#25 |VENOM FLASHER (X2) 25 ORANGE | J6-P10 |20VDC| BLK-BRN | J6-P1 | LED
#26 | SANDMAN ARROW FLASHER Q26| | ORANGE | JG-P10 |20VDC| BLK-RED | Jo-P2 asED
#27 |SANDMAN DOME FLASHER 027 ORANGE | J6-P10 |20VDC| BLK-ORG | J6-P3 | LED
1/0 LED
#28 |GREEN GOBLIN FLASHER (X2) 028 |po o | ORANGE | J6-P10 |200C | BLK-YEL | J6-P4 |, LED
#29 |BACK PANEL (L) FLASHER 029 [Driver| ORANGE | J6-P10 |20vDC| BLK-GRN | Je-p5 | . LED
#30 |BACK PANEL (R) FLASHER 00| W | ORANGE | J6-P10 |20vDC| BLK-BLU | Je-p6 | . LED
#31 |POP BUMPER FLASHER (X3) 031 ORANGE | J6-P10 |20vDC| BLK-ViO | J6-P7 | LED

Note: In Test Flash Lamps Menu ("Flash" Icon), only Flashers are tested in numeric order. This Game: Q21. Q23. Q25— Q31
H H . Drive Driver Power Line Power Line Power Drive Transistor D.T.Control  Coil GA-Turn
If Ticket Meter / D'SPGNSG" Installed : Trans. Ouput PCB Color Connection Voltage Control Line Color Line Connect or Bulb Type

#33 |AUX 1: TICKET ADVANCE (ENABLE) | Q1 | A RED  |J16-P4>8|5vDC | WHITE J2-p3 | plicket
Aux. 1K RES. Ticket

#34 |AUX 2: TICKET METER ® |priver| RED  |J16-P4>8/PuwP | BROWN | J2-p4 | [icket

#35 |AUX 3: SWITCHED GROUND | Y GRY-RED | J16-P3 |12VDC| BLK-WHT | J2-P7 | Jicket -
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SCHEMATICS, WIRING & PCBS

BOX 1/0 POWER DRIVER BOARD DETAILED " Relay with Wiring + Conn. 500670000 @iy 3 fors T TTTT7T

PICKER RELAY
#PC113-2C-C1-24D-LD COI

I

WIRING DIAGRAM : Sandman 3-Bank Target Up/Down Motor, 13-9C-C1-24DLD COIL
: Sandman Up/Down Motor (Ball Block Entrance) and 24V 12A280\AC28VDC
1

|
1
£ I
Doc Ock Up/Down Motor (Ball Block Entrance) CRSEDR, 2 ‘Eg '
""""""""""""""" I ne,2f oS3 !
1 3588
#89 (Clear) X2 —— 7= #25 Venom 1 No. 4] 2888
BLK-BRN '\ Flasher (X2) : 5/ coum\s {i]" :
#89 (Clear) X1 — 7= *— #26 Sandman | ! (TS | !
___________________________ BLK-RED /()] Arrow Flasher | | ) g H
:’ #89 (Clear) X1 77— #27 sandman | | ol Z ¥ &£ '
: I7]017F;EQB BRIDGE 4 BLK-ORG W'\ ) Dome Flasher : = x a = :
| DB3501 #89 (Clear) X2 /— 7 #28 Green Gob-
! ;JS‘CVA:T CONTROLLED w BLK-YEL (5(5 reserpy |V L5894 _ |
B . w
I rranEQhver]  _ 8A LANPS Al < #89 Clear) X1 —=—— | #20 Back Panel | | e |5 2| & I|
! - 1BVDC < BLK-GRN () ()] (L) Flasher | ;gg & m g =
. BLUE % #89 (Clear) X1 —=———*— #30 Back Panel | | 2 =
: Jaee LAwe é BLK-BLU (D) (R) Flasher ! % :
| #89 (Clear) X3 — #31 Pop Bumper| | J11-P2 =
I [+13VAC W o BCB g |
: BLU-WHT BLK-VIO 'O Flasher (X3) : +48VDC N o
| TRANFS'?F%“QMER BLK-GRY D@ @ D if\’lthUsed :Agl\-llﬁ()[?A%%S svu’fggggus :
| g e | HRE
J17-P6 v !
: 7aERE B%IBI%%E 2 ORG 20VDC LOW POWER : ¥24VAC :
| VA 20e BRN 20VDC LOWPOWER Y | YBBLK !
| K
| TRANSFORMER sa COILS #17 Left : :
: SLO-BLO VIO-BRN 23-800 | Slingshot \ |/'(J)7E’PC?B |
I #18 Right ! !
S : VORED , 25800 | Snrat 1 oo |
| o #19 Green | LOW POWER (041-5103-00) :
| +16VAC S g _ - ! Motor with
: WE.{E)RMED g VIO-ORG | 28-900 ::;h; . : Wiring + Conn, :
o] X 5063
| TRARSEORIER 2 VIO-WHT I: | + Bark oorReiay 1 ___ oo (A3 |
| E #89 (Clear) X1 — 7 7 #21 Doc Ock
| g VIO-GRN (D ()| Flasher
: J8 Q1-Q8, J7 Q17-Q24, ° #22 Loop
o gem sam |
[ = #89 (C —* J6-P10
! (110-0106-00) (110-0067-00) PRI EY, @@ 23 Sendman e
1 4 - . +20VDC |
I gz‘l‘ Optiona ORANGE 1oPeE
: VIO-GRY |OPTIONAL| EeuiRCRmVEED) LOW POWER 5VDC|
1 #1 Trough Up-
! ~°Y¥ BRN-BLK | 26-1200 | Kicker (4-Bal) PO OUT
| #2 Auto Launch
! BRN-RED | 24-940 | (Shooten . 3| 22-650 |3
: 2 BRN-ORG f\‘ll?agDrFe? Ock [EMAGNET CONN.E |
l 9 -
: : 25800 | Y0 10 %Eh
- = -KIcKer,
: VOLTAGE OUTPUTS '% BRN-YEL i DLCPOCL ) | +50VDC 10 parto
——————— -J10Vv WF8 «50vDCCOLLS z BRN-GRN |:|+ Motor/Relay QIO-YEL . V0 PCB
+50VDC 00— [ = +50VDC
YEL-VIO sho E) #(‘)5 ?hakler Motor YEL-VIO
DHIGH 5ol ) BRN-BLU (Optional) E _ HGHPOWER
vE7 g (S5 Bt 25128 i
T A - Control Gat SIIET
+50VDC —{8 01—/ O T BRN-VIO | 32-1250 #;n; htae , 885%
R 4A | o 2\c
vng'v%EiL 7o iL?(tiLD% BRN-GRY | 32-1250 Comro? Gate . 8% ; Dg‘
#9 Lot P el
b SPECIAL BLU-BRN | 26-1200 | Bumper | [PeroiTPz] |
+50VDC 6 O—|—#APPLICATION - ' Shaker 1
RED-YEL Flippers— BRDIBI%?[)I; ! #10RightPop | | [Motor PCB| |
- - P3[J2]P2
POk {so|— .ASE.  50VDCHIGH QB'-U RED |26-1200 | Eumse )
UNDER CURRENT 2 #11 Bottom Pop | 157 +12vDC a!
LA PLavtiELD, COILS 5] BLU-ORG | 26-1200 | Bumper | '3 n::
GROUND ™14 O “Flses = !
[oren 3 23-800 %%(?Sndén o) | 1o _E = j
I} BLU-YEL - p-Kicker) | =%t __—__
+24VAC A 24VAC MOTOR or 4 #13 Sandman OPTIONAL
YEL-BLK V' VF6 “ESPECIAL APP z +
IGH . Z—Q13 BLU-GRN Motor/Relay SHAKER MOTOR
POWER 10 A X Ewﬁ 60— #4 U&)per order 502-5027-00 SM Kit
J11 SLO-BLO 3 T vV—aQ14 T ight Fi
— BLU-BLK | 22-1080 | Right Flipper BLU-YEL
[+24VAC>—T1 0 7 o
YEL-BLK VF5 é Q T 22.1080 ﬂ;jéfower) GRY-YEL 4383
v ORG-GRY - eft Flipper - y
[+48VAC>—f20—————0O_/ O 80 O
m SQE/I[F)’(F:’ECROSILE/ SL(;ABLO 3 Q L 22-1080 g1 sht(LF?W e BLU-YEL SLg%LO
- v ORG-VIO - ight Flipper - -
+48VAC 30 % o o O
BLK-YEL | acvoLTAces IV ) J10-P6/7
f Note: Q174-Q16: These Coil Fuses are located I/0 PCB
' Coil Diodes (1N4004) are integrated under the playfield NEARthe assembly.
| on the /0 Power Driver PC Board. RED-YEL
| VOLTAGE OUTPUTS
),
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VDOVOO QUOLOVVOTTTTT T
o vuoou Qo o8888888E55E5EE £ CONNECT THE J11[]2]3]4]5 s J10[1]2]a]a
282 3So oo88855 SSS5ogs S% d3Jeeo85988028 8 20-PIN RIBBON @ pomer 21812836 auoio [2B15]2
223 I5 COTYERY heeEz2 23 TT¥+++4++0000606 O CABLETO /O J1 GRY-WHT _+12V
m M < X xieldolo| E[=|H o= alZ >0 MWDD,E,W,W,E,M,M,M,M,M, X BLK Ground xm%mw_.,”\x._muz%x A%
Huonm_. @ mn\o_ﬂﬂﬂmm EE WEWMW & WWF.._ERRRRBBBBB @ YEL-BLK CHB-
2| i BBl SIS Al > | > a
hE g - gusEs 228Dk & 2% YELWHT CHB: |
| (=2} wm
@,@G : o W o|ojojo|o m
@ TAGES 1)2]3]4[5]678 m_m
AC <wf audio POWER OUT COIN CELL wmm
=26
J10 J16 BLACK | = Groung BATTERY 522 %
" , TS el coo CR2430 3V 552 ‘
._\_h = When connecting any 20E=19] TAN-RED 55 coL 10 A v wa= o N
5.7VAC G.l.s FROM S Ribbon Cable, always =] AN-ORG Sm8 &
S ensure the " Red Line " [ o 7] COL11 SB5
TRANSFROMER POWER FROM THE S Sito of the ribbon cable J1 B | TANYEL o 6| COL 12 Tog
o side of the ribbon cable = EV] o e J15 -
TRANSFORMER Q. goes to the Pin-1 side = AN-GRN | 32 Ak
J17 & of any Dual 0.1" Header B4 AN-BLU 04| COL 13 853 85
<= Connector. 21 D o 3| COL14 Bol
g .
=] @ =
= O
J3 36 CPU/SOUND PC BOARD ::: 2
AUXILLIARY SWITCH RETURNS 252 4
z INPUT | BLACK (S-A.M. System) o
o 10] Ground od
M S BROWN 5] | WHT-BRN 59| COL 1 s [on
£ ORANGE |5 o | WHT-RED [ 129f &3r 5 520-5352-00 g 2
= g S| | e o : :
= 40 i 6] COL4 z
mnu =550 = 1/0 POWER DRIVER PC BOARD BLUE. 50| | WHTGRN =2 CoLs 2 <
04— WHT.GRN = 60 KEYY I"a e S
WHT-GRN < . z
&L [ e (S.A.M. System) CREY e | B e 5 =
— WHT-BRN = ERN-WHT |2 WHT-GRY | |22 @
— T ¢ 520-5249-00 T o o cots &
BLUWHT 1o | BLACK 5
&3 | Gis PNKWHT 1= | LT GRN-GRY[ ] 219] Sround 14-PIN RIBBON @
12 GRNVIO [ 29| SWD=24  yoye 10 o' CABLE TO
= +18VDC CToRNBLUT 28] SWD=23  "posiTion DOT DISPLAY r
— BLUE ORG-BRN LT GR ‘B 27| SWD=22 70 UPDATE P2
YELBR ORGRED |12 | ESRNBLKY 1751 sw =21 <IDIP SW. 8 &
m s YELRED ORGBIK 2= | TGRNYEL T4 v p=20 : S
O — YEL-ORG KEY foa| | HFRRNRED] [ 28] SWD-ts J3 J2 J1 E:
w YELBL ORG-YEL -REDY "53] swp=18 =<
- 5 KEY L | o
o ! Verar GRO-CRNL T o | L7 RIERN 22 swp=17 DEDICATED SWITCHES ~ DEDICATED SWITCHES swiTcHsTRoBes  J4 1|
o3 JELY ORGVIO {15 J13 2RRIYE T ooy oo o -
u | KEY. ORG-GRY Wn EfaYaYaYaYaYa) E{aYaYaYaYal DDDW === =
] = YELGRY ORGWHT |22 DED. SWITCHES e 53533 3338 ges 2
Y J13 J2 0] 6[5[4[3]2 574137271
m A Ahw,,\_n COMLUMS J9 J8 J7 2 8 AUXILLIAR SWITCH o o|m|ofo|o _ _ 7 7 7 olo|om D_
> > T
2o wd J12 HIGH CURRENT HIGH CURRENT LOWCURRENT & & J6 OUTPUT = -
[~ LAMP ROWS GROUND SOLENOIDS SOLENOIDS SOLENOIDS ¥ ¥ FLASHLAMPS L A N JNLLGDN oo
w D 2 2(1 9(8|7(6[5[4(3]|2(1 9(8|7]|6]5(4(3|2]1 10[9(8 1 10| 7(6[5[4]3[2[1 o %W FmRuWB_mE ,NIWWR :YLW_W_._W
R oo o|o|o|o|o|o|m|O|0 o|o|o|jo|jo|o|o|m|O ajg g|o|jojojo|o|o MV.I Y.Y. W-.v HIiNAto K,K.K.m DN.RW.W w
7y < ﬂ , , FEEEEEE 55 afiiss z==a 555 5
> >
i
0 iz oFilz oMoz 2 KiK >| Sz =|
O | 25 SoRnEs HE &S 3 53 SETEERE
— T e R ) o e e Z| 3B e d
_Aln >¢ L2 2535 == & S22 2
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5.2 PLAYFIELD WIRING

GENERAL ILLUMINATION CIRCUIT DETAILED
WIRING DIAGRAM

+5VDC

2 O\ O
JGNC;

SCHEMATICS, WIRING & PCBS

Partial View I/O Power Driver PCB

Vi1 (520-5249-00)
ON_o
G.l. RELAY 5A
RLY1 BB
o
15 NC VY
3 NO A
| VF2

0 NC — 5A
250V
SLO-BLO

Primary

Ye)

D

o

S

N
©
>
B

PRI-103.5-101 5-207-230V
CLASS 130 EPBO

N

£
& §

&

D

@

Q)

=
L
}?‘)

@)
J

<

S
VIOLET ©
GREEN @

N

D

D
(GEP

D

3

W <JoX<)

‘

AP2012EC
LED
VF3
O\
5A
250V (@]
SLO-BLO w
=2
gJ
VF4
Lo o
Q. YEL Y
= YEL 2 sioslo 7
w o
2. YELWHT & iefin|
© 4 ~—
B4 YELWHT < 680 g
YEL-WHT = <
bl | ]
w[9 8 7 654 3 2
- T ® llmll ® D
- ©,
GENERAL ILLUMINATION ‘
ToE 432 JI5PB (0 J15:P1 (Fuse F1)
2 £ 22 (® =BRN-WHT to WHT-BRN
(®] > > Location: Mid. & Lwr. Left
4 3 g Q= Playfield
o Z T g T LWHTBRN = 7
> o S = S o
Circuit 8
1 ®
A N N # #2 #8%
J15-P7 to J15-P2 (Fuse F2)
Q) = YELLOW to WHT-YEL
Location: Right Side Playfield
WHT-YEL
Circuit s
2 T
YEL 4 A # | #2 4115

This Edge is “Top of Playfield”.
Below: Located at the top of the P/F, rear view of the Back Panel.

J15-P8 to J15-P3 (Fuse F3)
(© =GREEN to WHT-GRN

Location: Back Panel
WHT-GRN + US-Com Door X%élE_uwrgTXS)

""" Coin On Coin

Circuit

©
(0]
3 e

Connector YEL

J15-P9 to J15-P4 (Fuse F4)
() =VIOLET to WHT-VIO
Location: Upper Right Playfield

WHT-VIO

Circuit g
4 o
M | # %

#13
% G.I. Bulb quantities may change during production.
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PLAYFIELD SWITCH WIRING DIAGRAM

Q1—
Q2—
Q3—

Switch Return IC Source Number : LM339D Surface Mount

Switch Return IC Source Number :

LM339D Surface Mount

-5 < O O O < @ O A - < @ O O <« @m O a
o o~ N N N wn wn wn wn o wn wn w0 w0 =3 (=] (=] =]
S a4 a4 a4 a4 @ = = = S © o o o I I X =
e 2 =2 2 2 2 2 2 2 2 ? 2} 22 2 2 3 3
6 L L e o o 2 o © 6 L L L o o o o ©
(2] (2]
g 1 [ [ 1 [ [ [ | (N S I N O I AN
2 v_o 3 3 6 o6 98o o o CPU/Sound PCB _m S o o oo o o oar
= = <
T i ? 9= T =9 S u
T x =z a o 4 =z 2 o > xl x o o 4 =z 2 o E I
(&) (&) [ 4 w o w [ 4 - = [ (&) - w o w o = = = (3]
E > = : > s E
s 3 P x e e E g A SwitchReturns A 3| 2 % 9 Z| ¢ 2 2 3 =
» m T T I T T = s = I < < < < < _Aln = *
2 = 2 = Z = = Il =
Switch 01 | Switch 02 | Switch 03 | Switch 04 | Switch 05 | Switch 06 | Switch 07 | Switch 08 | Switch 09 | Switch10 | Switch11 | Switch12 | Switch13 | Switch14 | Switch15 | Switch 16
GOBLIN | GOBLIN' | GOBLIN | GOBLIN | GOBLIN LEFT L. LOOP LEFT | SANDMAN | SANDMAN | SANDMAN | SANDMAN | SANDMAN | LOWERL. | TOURNA- | START
#1(BOT) #2 #3 # #5 (TOP) | STAND-UP | SPINNER | LOOP | 3-BANK (L) | 3-BANK(C) | 3-BANK'(R) | S.U. (L) SU.(R) | 10-POINT MENT START| BUTTON
e 1 iy i oyl 1 i i i i
S S S
Switch 17 | Switch 18 | Switch19 | Switch20 | Switch21 | Switch22 | Switch23 | Switch24 | Switch25 | Switch26 | Switch27 | Switch28 | Switch29 | Switch30 | Switch31 | Switch 32
NOT TROUGH | TROUGH | TROUGH | TROUGH | TROUGH | SHOOTER LEFT LEFTRE- | L.SLING- | R.SLING- | RIGHTRE- | RIGHT LEFT RIGHT BOTTOM
| 2 USED #4 LEFT #3 #2 #1RIGHT JAM LANE OUTLANE |TURNLANE| SHOT SHOT  |TURNLANE| OUTLANE | BUMPER | BUMPER | BUMPER
Drives
Switch 33 Switch Switch 35 | Switch 36 | Switch 37 | Switch 38 | Switch 39 | Switch40 | Switch41 | Switch42 | Switch43 | Switch44 | Switch45 | Switch46 | Switch47 | Switch 48
LEFT TOP | 34MID. TOP | RIGHT TOP | DOC OCK | R LOOP R.LOOP | R.3-BANK | R.3-BANK | R.3-BANK | SANDMAN | L.RAMP | R.RAMP | R.RAMP |U.FLIPPER| C.RAMP | C.RAMP
LANE LANE LANE 5 VUK HIGH Low (TOP) (MID) (BOT) OPTO OPTO ENTRANCE EXIT LANE ENTRANCE EXIT
SWITCH 1A_|. 1A_|. lATmlAT 1A_|. 1A_|. ﬁTT 1A_|. 1A_|. 1A_|. 1A_|. 1A_|. 1A_|. 1A_|. 1A_|. lAT
STROBES s
o] GRN-BRN
[2KEY] 3 mmﬁ_roﬁ _%o Switch 50 mé%.ﬂ Switch 52 | Switch 53 | Switch 54 | Switch 55 | Switch 56 | Switch 57 Dw%_%m mmx mﬂﬁ%?wﬁ Switch 60 | Switch 61 | Switch 62 w%%wmw méhmﬁmh
- - -|3-BANK MO- NOT SANDMAN | SANDMAN NOT NOT DOC OCK NOT NOT NOT
5 | CRN-RED TOR(DN) | TOR(UP) | USED USED | MTR.(DN) | MTR.(UP) | ~ USED USED | MTR.(DN) | MTR. (UP) | i VUK USED USED USED OPTO USED
- - - - of
| | ornore K KBk
GRN-YEL I I rrrer [°

Switch Drive Transistor
Source Number : 2N3904

Some diodes are located under the playfield on Terminal
Strips or Diode Boards and not on the assemblies. [

Note: All Switch, Lamp & Coil assemblies require diodes. m D iode

c
_noﬂms\:o:mmno
9, 10, 11, 36 & 59 w

On
[5] Diode
B oard

pinpalin

fer:
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SCHEMATICS, WIRING & PCBS

PLAYFIELD TERMINAL STRIPS, FUSES, MISC

Explanation:

Please Note: Terminal Strip(s), Diode Board(s) and/or Fuse Holder(s) locations shown,
represent the general location (your game may differ slightly).

All fuses are rated:
3A 250v Slo-Blo

Do Not Over-Fuse

Bottom of Playfield
shown as if leaning
up against the
Backbox.

LOWER LEFT FLIPPER FUSE
Rated 3A 250V S.B. |

RED GRAY
—YeL EBASBIT &)

LOWER RIGHT FLIPPER FUS
Rated 3A 250V S.B.

All switches, lamps, & coils require diodes. Coil
diodes are located on the I/O Power Driver PCB
(in backbox). Some diodes from switches or
lamps are moved onto terminal strips (located
under the playfield). This is done where space
constraints or excessive vibrations are present.
H_ The Switch & Lamp Matrix Grids also note which
T | switch or lamp has a diode on a terminal strip,
== noted by DOTS (Diode On Terminal Strip).

Note: Some wires ‘appear’ to be doubles on the lugs. The
switches and lamps are in series so you may see 1 or 2 wires
depending where the switch or lamp is in the string.

L
P&

LAMP 76

AME MANUAL FOR MORE INFO! LOOK FOR INFO OR WARNING DECALS!
INRTeaRerNy SPIDER-MAN

PINBALL

1J12-11

J13-6

ORG-RED [
2 GOBLIN | Z
ILLUMI- |3
NATION | & TERMINAL STRIP
YEL-BLK L YEL-BLK YEL-BLK

A
&

LAMP 77

ORG-RED ™

DOC OCK
ILLUMI-
NATION

AME MANUAL FOR MORE INFO! LOOK FOR INFO OR WARNING DECALS!
RoeRer=Y o IDER-MAN

TERMINAL STRIP

PINBALL

1J12-11

2
=
o
o
YEL-GRN —! YEL-GRN

YEL-GRN

J13-5

I\
@)=

820622194C N
RED

PIDER-MAN

READ GAME MANUAL FOR MORE INFO! LOOK FOR INFO OR WARNING DECALS!

PINBALL

UPPER FLIPPER FUSE ORG- oy o
Rated 3A 250V S.B. ORG-RED —RED
ANDMAN| 2
ILLUMI | Z| [ o
NATION |& TERMINAL STRIP AN
YEL-RED LI YEL-RED
ORG-RED [—] ORG-RED
VENOM | Z
ILLUMI- |2
@NATION 3 LAMP 75
YEL-ORG LI YEL-ORG

READ GAME MANUAL FOR MORE INFO! LOOK FOR INFO OR WARNING DECALS!

SWITCH 36 8206221.94D B

TERMINAL STRIP

PIDER-MAN

PINBALL

J6-P6

ORG-YEL
DOC OCK | 2
VK™ |5

GRN-ORG

GRN-ORG

GRN-ORG

J1-4

SWITCH 59 820-6221-94E

SPIDER-MAN

PINBALL

ORANGE 1 J12-P7
SANDMAN| 2
VUK 8 TERMINAL STRIP J1-5
GRN-YEL .—! GRN-YEL GRN-YEL
58 SPIDER-MAN VAULT EDITION MANUAL 500-55A0-01  [ITHl6 vane
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SCHEMATICS, WIRING & PCBS

3-FIPPER CIRCUIT WIRING DIAGRAM

Partial View CPU/Sound

CPU/Sound PCB

The outside left flipper button located on the
cabinet operates both the left flipper & upper

PCB (520-5246-00) = left flipper, if used. The outside right flipper
Sourcaredicated Switeh 1¢ 5 3 3 3 3 3 3 3 3 ibuttonlocated on the cabinet operates both
' e e 2 2 2 2 2 2 O theright flipper & upper right flipper, if used.
> ‘1 ‘2 = J‘ ‘5 E‘S ‘7 EL 5‘3 1‘0 Right & Left Buttons: These switches are dou-
DEDICATED SWITCHES oo 9059 © o o o o ?| 1ble-stacked. Pressing half-way down operates
zl gl o &l z 2 2 ¥ x the lower flippers (respectively); pressing full
o 5 9 Z @9 2 z 2 < down operates both the lower flipper & upper
> > . : f
- x % & = & 5 & o flippers (respectively) simultaneously.
LEFT RIGHT UPPER RIGHT
FLIPPER FLIPPER FLIPPER
O BUTTON O BUTTON O BUTTON
- N.O. 4SW. D-9 ——\ N.O. 4SW. D-11 ——\ N.O. 4SW.D-15
ON CABINET ON CABINET ON CABINET
INSIDE LEFT INSIDE RIGHT INSIDE UPR. RIGHT
DOUBLE-STACK DOUBLE-STACK DOUBLE-STACK
oo | g oo | R oo | oGRE
(Black) (Black) (Black)
LEFT RIGHT UPPER RIGHT
NOTE: (g FLIPPER FLIPPER FLIPPER
”8 = Norma“y gosed ( E.0.S. E.O.S. E.O.S.
EO'S = Endor-Shoke | N.C. 4SW. D-10 | N.C. 4SW. D-12 | N.C. 4SW. D-16
‘ ON LEFT FLIPPER ON RIGHT FLIPPER ON RIGHT FLIPPER
ASSEMBLY ASSEMBLY ASSEMBLY
DEDICATED DEDICATED DEDICATED
GND SWITCH GND SWITCH GND SWITCH
TECHNICAL (Black) (Black) (Black)
OVERVIEW

Our flipper system used one supply voltage (+50VDC) for both kick & hold. Once the game CPU detects a flipper cabinet switch
closure (during gameplay) it applies a 40msec pulse to the gate of the flipper drive transistor (STP22NE10L). If it continues to
detect a flipper cabinet switch closure (the player holding the button in) it will continue to pulse the flpper drive transistor Tmsec

every 12msecs for the duration of the hold cycle.

The E.O.S (End-Of-Stroke) switch serves the same function as before as

VOLTAGE OUTPUTS it prevents foldback when the player has the flipper energized to capture
v balls. The E.O.S. Dedicated Switch is a normally closed switch which opens
00 _ _ approximately 1/16” when the flipper is
b Pamg/ ,Vle%//g I/O POWER DRIVER PCB  energized. The game CPU will detect a
°o° OV‘/(%EOTIS\/ZGJQ-(?O) 19V switch closure if the flipper bat is forced back
50 MOS FET Mo | by a high velocity shot or rebound on the
IC Source Number : 20 playfield and will apply another 40msec pulse
70 ,,, STP22NE10L e of 50VDC to the coil.
Q
[+50VDC —6 O——1 2 50
RED-YEL Flippers— ot 60
HIGH | o (TO00000)
POWER 5o bt #14 Upper Right 3A
g BLu-LK| 22-1080 | Fipver gy y.ygL siosio
4 O——= o 70 b
[3KEY] SDE A (DE0080T #15 (Lower)
20— BLACK z Q15 ORG-GRY 22-1080 | LeftFlipper GRY-YEL sidBlo
\Y4 : \
10 (TTTTU00)
L #16 (Lower) Right
oravio, 22-1080 | Fiever g y.veL 518810
Q13-Q16: These Coil Fuses are located
under the playfield NEAR the assembly,
Note: see Section § Chapter 2Playfield Wiring.
Coil Diodes (1N4004)
are integrated on the I/0
Power Driver PC Board.
RED-YEL 50VDC RED-YEL 50VDC
S
60 SPIDER-MAN VAULT EDITION MANUAL 500-55A0-01 [Tl viare Szerig



SCHEMATICS, WIRING & PCBS

5.3 CABINET AND COIN DOOR WIRING
TRANSFORMER POWER WIRING DIAGRAM

DOMESTIC
1ENGONFIGURATION 474 _1FM2_ /0 J17
BLK [ 4 [ GRY 3 19VAC [ =
1 T F12 5A SB.
50 Hz /60 Hz g 2 — GRY-WHT 5 5 TO BRIDGE 3
s —s FOR AUDIO
T 9 |_GRY-GRN 4 19VAC 3 | |F135AsB.
s P9 i
29 > L 3 BLU-WHT 9 13VAC 8 |
pxg I 115VAC ' 5 FO8ASE.
330 S | TO BRIDGE 4 =)
a< e S g I BLU-WHT 10 13VAC 9 || FOR+18VDC <
a s L. CONTROL LAMPS Q
GRN sle---) 8 l WHT-RED . 16VAC | o | o
\/ GROUND WHT 7 F10 5AS.B =
B TOBRIDGE2] | X
WHT-RED 6 16VAC FOR +20VDC o
1V1 VARISTER Domestic =WHT 115VAC Nieutral 7 [ COILS / FLASHERS g
Dom. = 130V International = BLU 220VAC | (Weutra NE RED 8VAC 3
Int'l = 275V e % 13 T T Fase S
- GRN (to (E)arth Ground) TO BRIDGE 5 =
1F1FUSE (=
B Domestic = >SERVICE OUTLET iE RED 14 8VAC 4 L TOR+5VDC =
8A 250V Slo-Blo |  (Domestic / International) HOT (L)oad LOGIC POWER
Fuse Note: Not All International Games 110 J11
International = have or require a Service Outlet. BLK-YEL 1 48VAC 3
nternational. = ;| 24VAC
RV YELBLK 15 1 TO BRIDGE 1
ey | Oy RS
¥ Jumper Configurations for Voltage Variations ¥ BLK-ORG 12 48VAC |~ 57435
N. AMERICA LINE VOLTAGE DPS CN1 ;
110VAC / 120VAC WHT-GRN 9 88VAC P
WHT 1 3 | __TODISPLAY POWER
SUPPLY PC BOARD
BLK-RED 8 100VAC 2 L | F13/4ASB.
_ 1FM3_ /0 J14 a
o
1 1 [ ] F1,F2,F3, F4 5ASB. (al) ES
o
9-PIN CONN. A BACK VIEW YEL 3 &=
INTERNATIONAL or black & white wires from 2 2 >
HIGH LINE VOLTAGE the POWER BOX, cabinet bottom. FOR GENERAL o
230VAC / 218VAC / 206VAC 5.7VAC — ILLUMINATION o
YEL-WHT (G.L.s) +5.7VAC e
4 4 =
5 L
©)
6 6 +5.7VAC P
- - [l
ALL FUSES RATED 250V SLO-BLO DO NOT OVERFUSE A
_ 1FM4__
BLU WHT
% 120VAC
BLU [ ™ BLK
I BALLAST |
! CU45Z-W 1/2" Core i
JAPAN or LI R
LOW LINE VOLTAGE | 120V 50/60Hz 13W (UL) | STARTER
SOVAC 105VAC TG pon o
BLK-WHT /g o) BLK
NG
% FLUORESF(Z:OEEI)\ICTW TUBE 24" g
RED SPI rilr.: 165-50&1-00 WHT I

FLUORESCENT TUBE, STARTER & BALLAST
LOCATED IN THE BACKBOX

S
(Stermy MARVEL ISV SPIDER-MAN VAULT EDITION MANUAL 500-55A0-01 61



SCHEMATICS, WIRING & PCBS

CABINET WIRING DIAGRAM

3V

BLACK NO. BLACK
Ground —{l0@8— <4SW.D-15
GRY. BLK% E NO. UPR. RIGHT FLIPPER BUTTON
9 90 = o <SW. D-11
S GRYVIO I_{ RIGHT FLIPPER BUTTON .
o & ICU4d—8o NC. NORMALLY OPEN -1 TV 3
g2 o <SW. D-16 16VAC RED-WHT o7
S = 70 NC. UPPER RIGHT FLIPPER E.O.S. 20VDC COMMON -1 3
EE GRY-GRN O —O0—+ <«SW.D-12 COILS | no.  16VAC WHT-RED H
S 2 1c-Us—fo RIGHT FLIPPERE.OS. Lo o—<TRANSFORMER S
=2 NORMALLY OPEN -2 JNY  ©
as 50 |CRY-YEL Ne 48VAC BLK-YEL pt I
e o—o—= 4SW.D-10 50VDC COMMON - 2 5
& 2 IcU4—do GRY-ORG LEFTFLIPPERE.O.S COILS 48VAC BLK-YEL §
2 (3KeY] Lo~ o—<TRANSFORMER a
= GRY-RED NO
s 20 - * 4SW.D-13
Y UPPER LEFT FLIPPER BUTTON COIL POWER INTERLOCK SWITCH
& GRY-BRN NO. (location : inside Coin Door)
> IC-U4—1e@ O <«4SW. D-9
Upper Leftor Right M LEFT FLIPPER BUTTON
gouﬁblﬁ—staqfk Det_:liceéted A\v4
Tocauon At et eaide GND RED-WHT
below flipper button(s)) (Black)
SHAKER MOTOR PCB
520-5065-00 Y]
g 10
§8 N 2@ I A
i 17} SO g [3KEV] e =
Z & o8 on
B[ wravoc i o8] c28<m o % 40 2 o
A m lakev)| QRS 2Z J8Y 2
O | e P BLUI o3 o 50 Q6]BRN-BLU[™ 1 & )
o OPTIONAL RED BRN-BLU g (@]
CcC Q6 SHAKER MOTOR 2 60— = E
Py order 502-5027-00 SM Kit g m
72] o1 ‘ 70 e
(o) loc. : under Left Flip. Button) | @ x
=
=5 E J13 V] BLACK INSIDE CABINET LEFT SIDE WHEN INSTALLED %
o § Ground —{l0®— N
O g Cius feo |LRORNORG o o+ 4SW.D-19 16w é ﬁ
) £8 == NO | TICKETNOTCH OPMONAL 45VDCRED| 2] & Y
vy 3 icua —1 o |LT-GRNBRN WD 08 e
\ 4 b TeLOME 808 (Black) av 2 U
o VIO-GRY[" o1 & (@)
=
(Black) S m
JI0V! v WHT Q24 OPTIONAL COIL g v

~e.g. Coin or Tix Meter ~

(OUTA-) —Ja0 . .
location : Coin Door)
» OUTA[+] —30 YEL-BLK WJ
+ E —

RED-WHT

olan

loc. : under Right Flip. Button

(OUTB-) —{2e
- CABINET
OUTB [+] —{1 0] RED-BLK m BOTTOM  TOURNAMENT POWER SOURCE CONNECTOR
SPEAKER BUTTON 16V

UTTO
Iy Iy VI?!P 2 - #SVDCRED[~g7) &
GND 3
BACKBOX  BACKEOX —& (eND) % +2VDC GRY-RED| o5 2
SPEAKER  SPEAKER TogRme S
VSW. 15
3

g & S

3 av = v 5

z GRN-BRN veLReppPBY o

2 ° DIODE IN o8

< CONNECTOR ’7 A

& J12¥1 7ANvio YEL-BRN} 59 2

> 20 T 2-LUG DIODE =

gz \o L — TERMINAL STRIP J12V  §

2 1 o] TAN-WHT O\'D_m (0 JORG-BRN M RED-BRN| o -
m

2 . ) ALAWP 1 = 2

P START BUTTON START BUTTON s

& &

ACPU/Sound PCBA Al/O POWER DRIVER PCBA

62 SPIDER-MAN VAULT EDITION MANUAL 500-55A0-01  [ITHl6 vane (Sierig



SCHEMATICS, WIRING & PCBS

COIN DOOR WIRING DIAGRAM

SW. D-2 PNK-RED

US TYPICAL 25¢ 2-SLOT COIN DOOR
USES CABLE WIRING HARNESS

036-5509-25

ALT. BILL ACCEPTOR

location : Coin Door)

COIN SLOT SWITCHES & Gls (location : Cabinet)
SW. D-2p |PNKRED o BLACK 9-PIN
catttonaly | O @ = T wouex [ 70 POWER BOX IN CABINET
J2v | DOLAR BILL ACLEPTOR 8 ® BLOCK
BLACK or VALIDATOR (OPTIONAL) ’ BLK-WHT  CONN. WHITE
Ground e < 10 #110VAC|NUETRAL
~~ | PNK-GRN BB wrax 2e—{BLACK (10VAC) (HOT)
S Icu2—70 - ]
w g PNK-GRN
I O A
© = IcU2—{60 PNK-YEL PNK-YEL _
s [5KEY] —  ©° K8
B = PNK-ORG g8
o ICU2—40 12-PIN PNK-ORG 23
E S MOLEX o <SW. D-3 =8
g UO) 102 s PNK-RED BLOCK RIGHT COIN SLOT @é
g PNK-BRN com B S <I_SIE¥¥.CO?AJLLOT 2 H
%2 cu2—f2o - SNORE) @@ ® 2 3
v =
Grod {10 {BLCK | @' @18 @6 6B E WHT-GRNJ 2T 2
13V BLACK —3 @ 6 YELWHT °
Ground —{l0@— T i i LL%/ 51— GREEN| o ¢ 'é A
XK——=3
@ LT. GRN-GRY BLACK +12VDC 16V x
o : Ly e ] {58
A EQ LT. GRN-VIO ‘ = Y e
n 2 = IC-U41 —[8 o ~w LT|GRN-GRY «SW.D-24 o
a 8= : Note: If a +20VDC
%) E % Ic-usl —l7 0 LT. GRN-BLU éi RO "] @)| SELECTBUTTON(BLACK) |Xoter te b W, o
o S =220 <4SW. D-23 is connected to Pin-3 LIJ
o g 3 LT. GRN-BLK 32 T @] *!>BUTION(ReD) Pt Connecto
w 0|C-U41 —60 : =5 LT. GRN-BLU G120 5 requted. see >
© 8o ==~ | LT. GRN-BRN ;%’"-,'; - ©° ® <<S/W.BB'.F'2%N (RED) gwgBE\vz\elctrombc ‘Cdm Mech. E
= w‘| -U41 —{10 : - 32 ] - iring below,
= s IC-U ge LT. GRN-BLK 4 <SW. D21 a
o E Q| BACKBUTTON ( GREEN)
(7] 2 R 14
5 LT. GRN-RED L
o BLACK ;
O (@)
v p
1-SLOT COIN DOOR WITH C120 CAPABILITIES (NO INTERFACE COIN MECH PCB REQUIRED) o
USES CABLE WIRING HARNESS —
036-5509-31A (+12VDC GRY-RED) v
NON-US NON-C120 2-SLOT COIN DOOR NON-US NON-C120 3-SLOT COIN DOOR
USES CABLE WIRING HARNESS USES CABLE WIRING HARNESS
036-5509-32 036-5509-33
IF YOUR GAME HAS AN ELECTRONIC COIN MECH. INTERFACE PC BOARD ( 520-5193-00 ): 4555 6.1 BUL <
1-SLOT COIN DOOR USE WITH C120 CAPABILITIES REQUIRING PCB 520-5193-00 (lcation : Coin Door) 5w 2
USES CABLE WIRING HARNESS WHT-GRN =
036-5500-31 (S.A.M. SYSTEM) | °7 2
1 o
YELLOW 2
= BROWN +20VDC +20VDC BROWN | 2 GREEN} o6 £
‘é’ GND BLK BLACK i E%QOOVVI\JIﬁ JIV
< KEY y 37 l 01| &
é B swom: J to 12-PIN MOLEX BLOCK CONNECTOR D ® g BLACK: §
o
=03 PNK-BRN (P-3) SW. D-1 CPU J2-P2 LEFT COIN SLOT o
E§§ gw 8'; g PNK-RED (P-2) SW. D-2 CPU J2-P3 CENTER COIN SLOT @9 ||®, @ ’,{'ZOJDOCU%R%V%EW,F&S Tg -
[t g PNK-ORG (P-1) SW. D-3 CPU J2-P4 RIGHT COIN SLOT = i THE 4-PIN CONNECTOR. THE
oFs Mol @ @ @ 3 ‘F CABLE WIRING HARNESS IS
oE” I 036-5509-31. PLEASE NOTE: IF THE WIRE IS NOT
E= to COIN MECH P J7 BROWN BUT +12VDC GRY-RED INSTEAD, USE CABLE
o o P WIRING HARNESS 036-5509-31A, AND DO NOT USE THE
E O 5 5 § RBBON CABLE, Pins 1-10 corresponds niEn ELECTRONIC COIN MECH INTERFACE PCB 520-5193-00.
N3 gn:o Q & tothe Coin Mech. Conn. Pins 1-10 Cld |

f NOT SHOWN ARE THE WIRES FOR
M PINS 4,6,7, 8,9 &10 (SERVICE BUTTONS
& OPTIONAL SLAM TILT); THEY ARE

IDENTICAL TO ABOVE 12-PIN MOLEX
PNK-GRN (P-5) SW. D-5 CPU J2-P7 5TH COIN SLOT
PNK-YEL (P-6) SW. D-4 CPU J2-P6 4TH COIN SLOT BLOCK CONNECTOR

~ WIRING CONFIGURATION WILL VARY ACCORDING TO COUNTRY ~

@)
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SCHEMATICS, WIRING & PCBS

5.4 PRINTED CIRCUIT BOARDS

TROUGH UP-KICKER DUAL OPTO PCBS

THEORY OF OP. & SCHEMATIC
As light from the Transmitter LED1 falls on the Receiver LED1, it generates a Positive Bias Voltage (0.7v to 15.v) which is applied
to the Gate (G) of Q1 (Fet 2N5460) turning Q1 off. When Q1 is held off, no current flows through Q2’s (2N3906) Base (B). With no
base current, Q2 is off and acts as an open switch, When the light is interrupted (blocked) R1 (Rec. Bd.) bleeds the gate voltage
off of Q1 allowing it to conduct, switching Q2 on, which acts as a closed switch. The LED2 (Trans/Rec) Circuit operates identical
as the LED1 Circuit.

""""""""""""""" T -

*Z‘F" CN1 | I? CN1 !

PR 1 R I

! |

2 ° I 4 ° ° 1 | WHT/XXX 1

RED ' (Switch Row/!

| Return +)

R1 : :i TLRH180P v :

1 Q2

180 Q : 2N3906 i

: ¢ :
1

. 10K Q . !

KRS = | |

; I? S oy oo :

1

! |

R2 | ° ° ° 3 | WHT/XXX 1

180 Q I (Switch Row/|

| Return +)

| LED 2 E I

| T TLRH180P 4 :

LED2 </ —=, 2N3906 !

TLRH180P — 1 :

BLK ! R6 Q3 ¢ :

1 ! 10K Q 2N5460 ° 2 | GRN/XXX 1

L . | || (Switch Coll !

= 520-5173-00 ' 520-5174-00 Drive -) :

GND Transmitter ;| Receiver = = Emitting Light !
1

TROUGH UP-KICKER DUAL OPTO PCBS
COMPONENT LAYOUT & PARTS

520-5173-00 (TRANS)

520-5173-00
TRANS @

0=

Boards Actual Size

(Screened Text Printed Larger for Clarity)
A A el . ]

L

520-5174-00
REC

) L]

Front Side
(LEDs & 2-Pin Connector)

Back Side
(Solder / Surface Mounts)

ITEM QTY PART NUMBER REF-DESIGNATOR

A+C &D1 515-0173-00
A 520-5173-00
045-5111-02
165-5052-00
121-5067-00
515-0174-00
520-5174-00
045-5111-03
165-5052-00
110-5006-00
110-0086-00
121-5082-00
121-5083-00
121-5011-00

>
R
[SINEN

wow
)
o

PPDIPEE  E >
N

SNP YO RN
NN aaNN a2

520-5174-00 (REC)

Dual-OPTO Transmitter PCB

CN1 1
LED1, LED2 I
LED1, LED2 (]

Back Side
(Solder / Surface Mounts)

Front Side
(LEDs & 3-Pin Connector)

DESCRIPTION
Dual-OPTO Transmitter PCB Assembly (/tem A PCB + Iltems C & D,

includes lte)ms A-1- A-3)

i X, .156" Rt. Angle (26-60-5020) Conn.
IE LED TLRH.180PgUItra Bright Red;
180 Q Resistor SMT, 1/8W (CRCW

Dual-OPTO Receiver PCB Assembly (/tem B PCB + Items C & D)
includes Items B-1 — B-7)

[ " B
!E X, .156 Rl%ht Angle (26-60-5030) Conn.

Dual-OPTO Receiver

PCB

LED TLRH1

OP (Ultra Bright Red)

2N5460, Transistor (P-FET SOT-23)
2N3906, Transistor

CN1 l
LED1, LED2 (¢ Z—]
LED1, LED2 (B
az g
) Replacement Part:
R2, R5
R3’ R6 LED TLRH180P

(T1-3/4 GaAlAs)

10M Q Resistor SMT, 1/8W (CRCW)
4.7K Q Resistor SMT, 1/8W (CRCW)
10K Q Resistor SMT, 1/8W (CRCW)

o4 3/per 530-5308-02 ) OPTO PCB Brass Tube Spacer
D 3/per  545-5518-00 feF’sl g’ggtzNolo OPTO PCB Rubber Grommet
S
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SCHEMATICS, WIRING & PCBS

OPTO TROUBLESHOOTING

1. VOLT METER TEST (INDICATES NORMAL OPERATING CONDITION):

A. OPEN OPTO (Light Falling on LED) = SWITCH OPEN. Place meter leads across points A and B on the LED1 Circuit (Refer to
Schematic Drawing on previous page, 520-5174-00 Receiver Side). It should read approximately 0.8 - 1.2v DC. The LED2 Circuit
operates the same.

B. CLOSED OPTO (Ligth Blocked) = SWITCH CLOSED. Place meter leads across points A and B on the LED1 Circuit (Refer to
Schematic Drawing on previous page, 520-5174-00 Receiver Side). It should read approximately 0.0 - 0.1v DC. The LED2 Circuit
operates the same.

2. OSCILLOSCOPE TEST (INDICATES NORMAL OPERATING OCNDITION):

. 4 L 5y A.  OPEN OPTO (Light Falling on LED) = SWITCH OPEN. Place Scope lead at Pin-1
F'g' A v of OPTO Rec. Board with Scope Grounded (see schematic). The Scope should dis-
play a steady +5v as shown in Fig. A, Wave Form Diagram.

[1 2 L
B. CLOSED OPTO (Ligth Blocked) = SWITCH CLOSED. Place Scope lead at Pin-1
Fig. B y - of OPTO Rec. Board with Scope Grounded (see schematic). The scope should dis-
play a Pulse Stream indicating Q2 has switched “On” as shown in Fig. B, Wave Form
o - - oo Diagram. This is your switch drive pulse.

T = Swtch Bead Perod

3. BENCH TEST (SEE FIG. C):

Please Note: To perform this test you must use a spare 560 Q Pull-
Up Resistor, SPI No:121-5047-00

Fig. C

Disconnect the OPTO Transmitter/Receiver Board from the circuit. g, m
Connect one side of a 560 Q Pull-Up Resistor to Pin-1 of the OPTO
Receiver Bd. and the other side of the resistor to a 5v DC source. OPTO gz 0PTD +5y
Connect Pin-2 to GND. Connect a +5v DC source to Pin-1 of the Trans ZE - OFEN
Transmitter & GND to Pin-2. Align with the Receiver OPTO ap- D [TH z

proximately 3” distance. Using you Volt-Meter or an Oscilloscope, _)—l BLOCKED  Ov
monitor Pin-1 while BLOCKING and UNBLOCKING the BEAM )

from the Trans. The output will be approximately +5v DC when the

BEAM IS NOT BLOCKED and approximately Ov when the BEAM IS

BLOCKED.

TROUGH DUAL OPTO BOARDS ALIGNMENT/TEST FOR LED1

When a working OPTO is installed and connected in a game, the transmitter should light (LED1 lower & LED2 upper) when the
power is switched on. With the playfield in Service Position #1 (playfield lifted up in the half-way position resting on the prop rod
or edge slide support brackets) and the game on, the LED lights should show up as BRIGHT RED RINGS through the back of the
Reciever Board around the Recievers LED1 & LED2 (see Fig.1). Testing only LED1: With the game in Switch Test Mode, lifting the
Trough Plunger with a fingertip should block the BEAM and cause the Switch Position to trigger (see Fig. 2). View Fig. 2a & 2b (on
the next page) for a sectional view of the Light Path (note alignment) and what happens as a ball breaks the light beam.

| —

oW

Plunger blocks BEAM

Lift

Plunger . plu}r:gakr

View facing trough (with play- 0 chec
field in Beguice gusiﬁun igl}lH Sw:rhcuhw?}s

S
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SCHEMATICS, WIRING & PCBS

SECTIONAL VIEW FROM RIGHT (FIG. 2A & 2B)

s @ — e @ g

Rec. . Trans.
Fig. 2a 8ide || Fig. 2b Side
< i e
LED 2 1 r LED 2 LED 2 [ LED 2
Light Path

4 e o g Pinball | -

LED 1 (Note LED 1 LED 1
alignment) I
o — _—

TROUGH DUAL OPTO BOARDS ALIGNMENT/TEST FOR LED2

When a working OPTO is installed and connected in a game, the transmitter should light (LED1 lower & LED2 upper) when the
power is switched on. With the playfield in Service Position #1 (playfield lifted up and resting on the Playfield Support Slide Brack-
ets) and the game on, the LED lights should show up as BRIGHT RED RINGS through the back of the Receiver Board around the
Receivers LED1 & LED2 (see Fig. 1, previous page). Testing only LED2: TO PERFORM THIS TEST, A PINBALL MUST BE IN THE
BALL TROUGH. With the game in Switch Test Mode, lifting the Trough Plunger with a finger tip should block the BEAM on LED2
and cause the Switch Position to trigger (see Fig. 3). View Fig. 3a & 3b for a sectional view of the Light Path (note alignment) and
what happens as a “double stacked” ball scenario breaks the light beam.

LED 1

Fig. 3a
e — | [ —, !
Rec.
Bide
LED 2'_ _ t_ —'LED Fi LED 2
Light Path

LED 1 Mote LED 1 LED 1
| alignment) I
-

plunger
to check
switch as
shown.

IMPORTANT
If replacement of LED is required, insure that it is mounted correctly before and after
soldering (See Fig. 4a/4b).

Fig. 4a Fig. 4b
Correct Position Incorrect Position
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SCHEMATICS, WIRING & PCBS

1/0 POWER DRIVER PCB S.A.M. SYSTEM SCHEMATIC (SHEET 1 OF 4)

F11
+8VAC Jie
[@_cross AV 24vAC
4A S.B. 1o
D43 20
1N4148
R1 AP2O12EC 30— $
+Su U1 BRDGS N 40
DB3501 VWV 11 A
+5Vdec 3 obrg333'§ A 1 390 [ é So +50
L + 60
R2 gldj —L c3 rod| F7 4A S.B.
120 15000 UFD +8vAC2 +58A —Oo\_o—
80
AA POT1
N Al 359 +50B
ct 50 F13 +19vAC 90
100 UFD AV 1|ao__I F8 3A S.B
0 1 BRDG3 5A S.B.
DB3501 D44 Rs AP2OI2EC 10 PIN KK156 L14 < L7 L15
R3 ! AP2012EC AP2012EC
330 J17
INatag 390 L2 ¥ Re2 R26 R1(
Fl2 o1 8.2K 174K 1740 < 8.2K 1
J16 +19vAc2 o2
5 -12Vdc AV d o
! +12Vdc pas 0 B speeroec ; Res Rev RU
2o | 1 RS o4 8.2K 174K 1/4U< 8.2K 1/
30— ! R 6 = —05
—= c4 4700 UFD *| 390 S
40 R6  RI6? 15080 UFD 1N4148 L3 oe $
50 220 1K o7
60 Fie +16VAC | o8 —
70 W~ L4 W7 L19 cAVe 9
go AP2@12SGCK | AP2B12SGCK D46 SA S.B. ¥ 9 PIN MLx
90 1N4148 R?
100 VW ™ INTRLK2e] —
110 1K Ls W J_
AP2012EC R8 o7
120 + 1K
130 +20 T Z\ D47 .01
J_ 1N4148 -
140— R9 ce -t BRDG2 ~Y4
150 1.5k 15000 ufd DB3501 +16VAC2
35
1SPIN KK156 c10 o
v 1K Mo +13VAC
3
D48 8A S.B.
L6 & IN4148 o, AP2BI2EC
AP20125GCK WA N
K e Y l 2
Ee >—13e ¥ oefi®
18 BL>—%s g esd
3]
R12 J_ _L > ggggl D6 B gelle
K 15000 an 15000 UFD +13VAC2 o3 18{po e a7 12
35V 35V
Ri3 o LrP STB Libeik
1
NRESET /MR
oMo [NRESET > aND
SA S.B. 10
L8 ¥ | R R14 D50 2 L9
1N4148
AP2012SCCK =W 680 APEB12EC
43N0 A
Fe
z o\_o-
v :E /‘f SA S.B. St ” DRV @
= R15 L1
680 N4148 "Tapopioec
s F3
FRL264 oo 315
SA S.B.
R16 D52 7 L1 —o1
1N4148
680 AP2012EC o2
Ji4 F4 o3
10 AV 04
20 SA S.B. +os
DS3
30 RL?  1N4148 > L2 o6
40 AP2012EC o7
50 osg
60 o9
6 PIN MLX 9 PIN KK156

S
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SCHEMATICS, WIRING & PCBS

1/0 POWER DRIVER PCB S.A.M. SYSTEM SCHEMATIC (SHEET 1 OF 4)

F6
24vAC A S.B Il
o o UO—l 3 PIN MLX
24vAC
&3 Rig R19  1N4148 FS save oL
[Sed> K AN —N—K] oMo o2
1K 48vaAC2
AP2B12EC 7h S.B 03
D55
+50 1N4148
_ F? 4A S.B. ! R20
+50A — o\ _o—1 %% INTRLKS®]
508 cio 47K 1 e
N o 2.1 UFD 338 UFD R21
[ F8 3A S.B. Seev 160V 0.01 16K
D56
L14 & & L15 o/ L1 U AVARL ZX IN148
AP2D12EC AP2012EC AP2812SGCK
R22 R26 R168 R24
8.2K 1,4u 1740 < 8.2K 14U < 8.2K 8.2K 1/4u
R23 R27 R169 R25
8.2K 1,4u 1,44 8.2K  1/4U< 8.2K 8.2K 1/4U
J12
! :
R28 033 o2
STP19NE@6L
AW °3
39K 04
os
R29 034 3
STP19NEBEL
INTRLK20 AAN +o7
39K os
o9
,'\?/33 sTP19NER6L | |33 o1
pv o11
J——OIZ
12PIN KK156
R31 036
STP19NEGEL
AW
39K
R32 037
STP19NE@6L
AN
39K
N 12
15
5 5 O R33 [e]
o STP19NE@6L
N e 16 AAN
g a7 {12 39K
>CLK ,'\?/3:; sTP19NER6L | 937
MR
GND 39K
10
R35 ase
STP19NE@6L
AW
39K
RV 6 H>———
R36  <1p1oNE@GL 041
[DrRY 8 AN
39K
R37 Q42
STP19NE@EL
[DRV 9 A%
39K
STERN PINBALL, INC.
I-0 POWER DRIVER BOARD
Rev A
520-5249-00 S, 20,2005 Page 1 of 4
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SCHEMATICS, WIRING & PCBS

1/0 POWER DRIVER PCB S.A.M. SYSTEM SCHEMATIC (SHEET 2 OF 4)

+50
8 X 1N4004 PTH 8
o1
R38 a1 T°e
AAA 03
30K STP22NE16L o4
R39 02 °s
AAA o6
30K STP22NE16L o7
+5u os
R40 03 —
13
%% °° [ >—=
U3 |ep 30K STP22NE1eL al
'3 vee s KK156 9PIN b
D4 a4 R41 4 b
DS as LS 18|},
16 30K STP22NE10L 3
02 >—%e 06 e >—3n
12 D7 a7 [L2 R42 [e5] [bs>—2p
2 7|,
[D4 > Do 0] AN [bDe > ——Fp
) 74HCT273 30K STP22NE16L al
D1 ot D
b2 Q2 R43 [e13
81p3 032 AAN T FLsH LmH—LLbc
39K NRESET 7z
SOL B | CLK R44 Q7 —
[NRESET > /MR MW
GND 30K STP22NE16L
10
R4S 08
AAA {>|:
3% @.91|0.01|0.01| 0.01| 0.01|0.01| 0. 081 a.ei STPeaNE1eL
s s B
$ v
+50v>
D9 ZISDIB ngl Z]Sme nga ZISDM ;Sms )Sms
8 X 1N4@@4 PTH 19
o1
o
R46 09 o 2
AN T
30K STP22NE16L o4
o
R47 o1 ° 2
AN
s 39K STP22NE16L o7
v o8
R48 Q11 09 +Su
Ud g I;/;Q STP22NE16L
KK156 9PIN U6 |ee
D> 13 vce 12
[De >——={pa Q4 R49 Q12 13 vce
[ >— s as 3 e >——L8 214 Q4
STP22NE16L bL——14
B> 17 pe 6 L6 39K [D1 > i) Q5
8 [D2 > D6 a6
D? a7 RS@ 013 18
3! pe ao AAA 2{o? %
4| 7aHCT273 |5 STP22NE16L [0z > D8 Q0
[BEO>——Fm a1 3K S alp, 74HCTE?3 o)
D2 e [2 RS1 Q14 e >——Tne @2
&p3 Q3 a%% N
30K STP22NE16L 8/p3 a3
11
-—_SOL A CLK RS2 Q15 soCC 11 LK
NRESET /MR a%% [SoLc >—-
GN::)0 39K STP22NE10L NRESET 1 /MR D
RS3 a6 1@
AN {>|:
39K e.el_a.el_a.al_e.al_e.el_a.al_a.al_e.el]_ STPeZNELeL
o e e
é v
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SCHEMATICS, WIRING & PCBS

1/0 POWER DRIVER PCB S.A.M. SYSTEM SCHEMATIC (SHEET 2 OF 4)

+20V>
D2s Z]SDZS JSDZ? Z]SDES JSDE9 JS]BB Z]§D3l )SIBZ
8 X 1N4@e4 PTH

o1
8 D57 ‘) o2
R70
o1 N AAA Q2s 03
402 ¢! TIP122
1N4148 620 o4
03
DS8 os
oa I R72 b aee
W1 VWV TIP122 o6
°5 50 1Na14g 620 ’\1 o7
o6
D59 osg
o7 N Rea |/027
Lr—VV, TIP122 T°°
o8 v vcace 1N414g 620 —o10
°° [pe D>—— 13 D4 04 i: D60 R76 L K156 10PIN
KK156 9PIN DS s DAK TTITTY Y
D6 06 & 1Na14g 620
7 Q7 " %1 R78 %
[D4 > hil2) et} AN Q29
4| . 74HCT273 W1 TIP122
[55 >——4n1 a1 1Na148 620
» e b2 koo »
> o2 Dt A TIP122 6%
1Na148 620 ’\1
FLSH LMP, 1 CLK %3 R82 |/
NRESET MR i AW T !
o 1N4148 620
D64 R84
l N AAN |/Q32
TIP122
as IN4148 620 R71> R73S> R75S R77S R79> R81S R83S R8S
— 22K 22K 22K 22K 28KY 22K 22K 22K
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J7
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[+2e® —o1
D16 o
;lg D6S  Rs4 |/ e
29 AAN Q17 °3
gl TIP122 04
o1 1N4148 620 RSS
o2 D66 Rse A T°5
403 N AAN Q18 o6
gl TIP122 o7
o4 1N4148 620 RS7
osg
oS D67 RS8 22K
o6 > AN |/919 °9
o7 IN414g 620 R59 Trpiee i o1e
KK156 1@PIN
os A+Su %B R6@ 22K %
o9 > ANA 028
1N4148 620 R61 TiP122
KK156 9PIN Us oo 65
D> 13( 0, vce Qa2 N fﬁi 22K |/921
TIP122
5 as s 1N4148 620 R63
0 ae L& wo  ges [N
8 19 |/Qgg
be it VW TIP122
300 0|2 IN4148 620 R6S
74HCT273
D1 Q1 D71 R66 22K g
[be >——Tne @2(® DWW TIP122 |\A‘023
81p3 03f2 IN4148 620 R67
%2 R68 22K [
SOL C CLK % A Tip1mE I 2
NRESET L MR D 1N4148 620 R69 l\%
_lele 10 22K
_ STERN PINBALL, INC.
v 1.0 POWER DRIVER BOARD
v Rev A
520-5249-00 <, 20,2005 Page 2 of 4
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SCHEMATICS, WIRING & PCBS

1/0 POWER DRIVER PCB S.A.M. SYSTEM SCHEMATIC (SHEET 3 OF 4)
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+Su
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20 ese 1uboe
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[De >—15ip7 a7 % 13 o 2
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+ouv
02 > Do )
4| . 74HCT273 R88 J2
s >——4n a1 AAN
7 6 o1
132 Q2 5 100 02 us 14
2103 Q3 R89
03 . vce
1oa bi> D
AUX DRV CLK o0 3 <
NRESET LR . R90 oS [Aux L ok E
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SCHEMATICS, WIRING & PCBS

1/0 POWER DRIVER PCB S.A.M. SYSTEM SCHEMATIC (SHEET 3 OF 4)
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SCHEMATICS, WIRING & PCBS

1/0 POWER DRIVER PCB S.A.M. SYSTEM SCHEMATIC (SHEET 4 OF 4)
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SCHEMATICS, WIRING & PCBS

1/0 POWER DRIVER PCB S.A.M. SYSTEM SCHEMATIC (SHEET 4 OF 4)
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SCHEMATICS, WIRING & PCBS

1/0 POWER DRIVER PCB S.A.M. SYSTEM COMPONENT LAYOUT
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SCHEMATICS, WIRING & PCBS

1/0 POWER DRIVER PCB S.A.M. SYSTEM PARTS

Item |Qty |SPIPart Number |(MFG P.N.) Ref-Designator Description
- 1 520-5249-00 1/0 Power Driver PCB (S.A.M. System), Rev. A (Includes Items 1-67)
1 1 121-6001-00 (101-0001807) R9 Resistor SM 0805 Film 1.5KQ 1/10W 5%
2 22 | 121-6002-00 (101-0001820) R86, R87, R88, R0, R91, R92, R93, R102, R104, R106, | Resistor SM 0805 Film 100Q 1/10W 5%
R108, R110, R112, R114, R116, R118, R120, R122, R124,
R126, R146
3 12 |121-6020-00 (101-0001827) R21, R94, R95, R101, R103, R105, R107, R109, R111, Resistor SM 0805 Film 10KQ 1/10W 5%
R113, R115, R144
4 1 121-6003-00 (101-0001845) R2 Resistor SM 0805 Film 120Q 1/10W 5%
5 20 121-6022-00 (101-0001905) R7, R8, R10, R11, R12, R13, R18, R19, R98, R100, R150, |Resistor SM 0805 Film 1KQ 1/10W 5%
R152, R154, R156, R158, R160, R162, R164, R166, R167
6 2 121-6004-00 (101-0001943) R6, R145 Resistor SM 0805 Film 220Q 1/10W 5%
7 16 |121-6005-00 (101-0001849) R55, R57, R59, R61, R63, R65, R67, R69, R71, R73, R75, | Resistor SM 0805 Film 22KQ 1/10W 5%
R77, R79, R81, R83, R85
8 2 121-6006-00 (101-0002012) R3, R149 Resistor SM 0805 Film 330Q 1/10W 5%
9 3 121-6007-00 (101-0002031) R1, R4, R5 Resistor SM 0805 Film 390Q 1/10W 5%
10 8 121-6013-00 (101-0002035) R151, R153, R155, R157, R159, R161, R163, R165 Resistor SM 0805 Film 39KQ 1/10W 5%
11 9 121-6008-00 (101-0002046) R96, R97, R99, R117, R119, R121, R123, R125, R148 Resistor SM 0805 Film 4.7KQ 1/10W 5%
12 8 121-6014-00 (101-0002065) R129, R131, R133, R135, R137, R139, R141, R143 Resistor SM 0805 Film 47Q 1/10W 5%
13 1 121-6015-00 (101-0002071) R20 Resistor SM 0805 Film 47KQ 1/10W 5%
14 8 121-6009-00 (101-0002108) R128, R130, R132, R134, R136, R138, R140, R142 Resistor SM 0805 Film 6.8KQ 1/10W 5%
15 16 121-6010-00 (101-0002116) R54, R56, R58, R60, R62, R64, R66, R68, R70, R72, R74, |Resistor SM 0805 Film 620Q 1/10W 5%
R76, R78, R80, R82, R84
16 4 121-6016-00 (101-0002126) R14, R15, R16, R17 Resistor SM 0805 Film 680Q 1/10W 5%
17 10 |121-6011-00 (101-002296) R28, R29, R30, R31, R32, R33, R34, R35, R36, R37 Resistor SM 1206 Film 22KQ 1/10W 5%
18 8 121-6012-00 (101-0002473) R22, R23, R24, R25, R26, R27, R168, R169 Resistor SM 1206 Film 8.2KQ 1/10W 5%
19 16 |121-6013-00 (101-0002378) R38, R39, R40, R41, R42, R43, R44, R45, R46, R47, R48, | Resistor SM 1206 Film 39KQ 1/10W 5%
R49, R50, R51, R52, R53
20 16 |125-6001-00 (121-0000056) C2, C66, C67, C68, C69, C70, C71, C72, C73, C74, C75, |Capacitor SM 0805 Cer. .1UF 50V 10% X7R
C76, C77,C78, C79, C80
21 25 |125-6002-00 (121-0000096) C13, C14, C15, C16, C17, C18, C19, C20, C21, C30 Capacitor SM 0805 Cer. 470PF 50V 5% NPO
,C31, C32, C33, C34, C35, C36, C37, C59, C60, C61,
C62, C63, C64, C65, C81
22 18 |125-6003-00 (121-0004236) C7, C12, C38, C39, C40, C41, C42, C43, C44, C45, C46, | Capacitor SM 0805 Cer. .01UF 50V 10% X7R
C47, C48, C49, C50, C51, C52, C53
23 13 |125-6004-00 (121-0005318) C22, 023, C24, C25, C26, C27, C28, C29, C54, C55, Capacitor SM 0805 Cer. 22PF 100V 5% NPO
C56, C57, C58
24 1 125-5032-00 (131-0003773) C1 Capacitor Tht. Radial Alum. 100UF 25V 20%
25 1 125-5034-00 (131-0003864) C5 Capacitor Tht. Radial Alum. 4700UF 35V 20%
26 1 125-5029-01 (133-0003741) C10 Capacitor Tht. Disc Cer. .1UF 500V 20%
27 1 125-6022-00 (134-0003846) C11 Capacitor Tht. Radial Alum. 330UF 160V 20%
28 5 125-5036-01 (134-0004000) C3, C4, C6, C8, C9 Cap. Tht. Rad. Al. 15000UF 35V 20% Snap-In
29 34 |112-6001-01 (183-0004374) D1, D2, D3, D4, D5, D6, D7, D8, D9, D10, D11, D12, D13, | Diode Tht. DO-41 1N4004 400V 1A
D14, D15, D16, D17, D18, D19, D20, D21, D22, D23, D24,
D25, D26, D27, D28, D29, D30, D31, D32, D49, D74
30 5 112-5000-00 (187-0004700) BRDG1, BRDG2, BRDG3, BRDG4, BRDG5 Bridge Tht. Fullwave 100V 35A MB-35
31 10 | 110-0088-01 (203-0003591) Q33, Q34, Q35, Q36, Q37, Q38, Q39, Q40, Q41, Q42 Fet Tht. TO-220 STP20NEO6L NFet 60V 20A
32 16 |110-0106-00 (203-0003592) Q1,Q2, Q3, Q4, Q5, Q6, Q7, Q8, Q9, Q10, Q11, Q12, Fet Tht. TO-220 20N10L NFet 100V 20A
Q13,Q14, Q15, Q16
33 8 110-0089-00 (203-0003597) u10, U11, U12, U13, U14, U15, U16, U17 Fet Tht. PENTAWAT VNO2N NFet HighSide
26V 6A
34 2 110-0069-01 (211-0003589) Q44, Q45 Trans. SM SOT-23 MMST3904 NPN 40V 0.2A
35 16 |110-0067-00 (213-0003565) Q17,Q18, Q19, Q20, Q21, Q22, Q23, Q24, Q25, Q26, Transistor Tht. TO-220 TIP122 NPN 100V 5A
Q27, Q28, Q29, Q30, Q31, Q32
36 3 100-6003-00 (221-0000972) U18, U22, U24 1.C. SM SOIC 74HC245 Oct. Bus. Xcvr.
37 1 100-6000-00 (221-0011253) uU23 I.C. SM SOIC DS1832S. SO-8
S
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1/0 POWER DRIVER PCB S.A.M. SYSTEM PARTS CONTINUED

Item |Qty |SPIPart Number |(MFG P.N.)
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100-5056-00
100-6001-00

100-6002-00
100-0356-00
045-
045-
045-
045-
045-
045-
045-
045-
200-5000-08
200-5000-06
200-5000-01
200-5000-03
200-5000-05
121-5039-00
165-6000-00
165-6001-00
165-6002-00
190-5002-00

127-5001-00
127-5001-02
127-5001-04
240-5008-00
205-0004-00
237-5504-00
254-5007-02
254-5007-05

(221-0001287)
(221-0003728)

(221-0011135)
(225-0003582)
(315-0003427)
(315-0006910)
(315-0003430)
(315-0003432)
(315-0003503)
(315-0003504)
(315-0003505)
(315-0003821)
(407-0003117)
(407-0003118)
(407-0003119)
(407-0003121)
(407-0003122)
(415-0004788)
(425-0006913)
(425-0007753)
(425-0007755)
(448-0004778)
(461-0003520)

(461-0003534)

(579103B00000G)
(503-0004469)

(503-0004667)

(504-0004610)

(507-0004544)

(507-0004547)

Ref-Designator
U2, U3, U4, U5, Ue, U7, U9, U21
u19, U20

us

U1

J2, J6, J7, J10, J13

J1

J3, J12

J16

J11

J14

J17

Jg, J9, J15

F6, F8

F7, F11

F1, F2, F3, F4, F10, F12, F13
F5

F9

POT1

L18

L4, L6, L8, L16,L19

L1, L2, L3, L5, L7, L9, L10, L11, L12, L15, L17
RLY1

for BRDG 4, BRDG 5

for U1

for U1 on TO-3 LM338 5A Adij. Volt. Reg.
2 pes. for U1 1pc. each for BRDG 4 & 5
2 pcs. each for F1 - F13

2 pes. for U1 1 pc. each for BRDG 4 & 5

for BRDG 4 & 5 (Mfg. .169" I.D. X 9/32" O.D. X 1/4")

for BRDG 1, 2, & 3 and for Mounting Holes

SCHEMATICS, WIRING & PCBS

Description
I.C. SM SOIC 74HCT273 Oct. D F-F

1.C. SM SO 74LS138D Hex Inverter; 3-8 DC/
DMX

I.C. SM SOIC 74LS74AD SOIC-14

I.C. Tht. TO-3 LM338 5A Adjust. Voltage Reg.

Con. Tht. Hdr. 10 Pin, 1 Row .156"

Con. Tht. Hdr. 20 Pin, 2 Row .1"

Con. Tht. Hdr. 12 Pin, 1 Row .156"

Con. Tht. Hdr. 15 Pin, 1 Row .156"

Con. Tht. Pwr. 3 Pin, 1 Row .25"

Con. Tht. Pwr. 6 Pin, 2 Row .25"

Con. Tht. Pwr. 9 Pin, 3 Row .25"

Con. Tht. Hdr. 9 Pin, 1 Row .156"

Fuse 3 Amp 250V Slo-Blo (Glass, Tht. 3AG)

Fuse 4 Amp 250V Slo-Blo (Glass, Tht. 3AG)

Fuse 5 Amp 250V Slo-Blo (Glass, Tht. 3AG)
)
)

- = | & | &

Fuse 7 Amp 250V Slo-Blo (Glass, Tht. 3AG
Fuse 8 Amp 250V Slo-Blo (GLass, Th. 3AG
Potiento THT 509 Single Top Adjust. Trimr.
LED SM Yellow 0805 LED

LED SM Green Ultrabright Top

LED SM Red Ultrabirght Top 0805 LED

Relay Tht. GW DPDT10A DC24 2400VA PC
MNT

Heatsink, Sq. Finned Ba TO-220 Avid 531102
Heatsink All Large Finned Alum. TO-3
Heatsink, Circular Finned (Mfg. Aavid)

#6-32 Keps Nut

Fuseclip with End Stops (+Ears)

#6-32 X 3/4" PPH MS (Zinc) Screw

1/4" SIf. Rtn. Spacer White

5/16" SIf. Rtn. Spacer White

[m] © Marvel
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SCHEMATICS, WIRING & PCBS

CPU/SOUND PCB S.A.M. SYSTEM SCHEMATIC (SHEET 1 OF 5)
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SCHEMATIC

CPU/SOUND PCB S.A.M. SYSTEM SCHEMATIC (SHEET 1 OF 5)

S, WIRING & PCBS
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SCHEMATICS, WIRING & PCBS

CPU/SOUND PCB S.A.M. SYSTEM SCHEMATIC (SHEET 2 OF 5)
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SCHEMATICS, WIRING & PCBS

CPU/SOUND PCB S.A.M. SYSTEM SCHEMATIC (SHEET 2 OF 5)
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D0 3 2N3904 | =
7 (001D 1Q(Q0)[f [
bz—7] 12D 2q(Q1)
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SCHEMATICS, WIRING & PCBS

CPU/SOUND PCB S.A.M. SYSTEM SCHEMATIC (SHEET 3 OF 5)
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SCHEMATICS, WIRING & PCBS

CPU/SOUND PCB S.A.M. SYSTEM SCHEMATIC (SHEET 3 OF 5)
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SCHEMATICS, WIRING & PCBS

CPU/SOUND PCB S.A.M. SYSTEM SCHEMATIC (SHEET 4 OF 5)
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SCHEMATICS, WIRING & PCBS

CPU/SOUND PCB S.A.M. SYSTEM SCHEMATIC (SHEET 4 OF 5)
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SCHEMATICS, WIRING & PCBS

CPU/SOUND PCB S.A.M. SYSTEM SCHEMATIC (SHEET 5 OF 5)
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SCHEMATICS, WIRING & PCBS

CPU/SOUND PCB S.A.M. SYSTEM SCHEMATIC (SHEET 5 OF 5)
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SCHEMATICS, WIRING & PCBS

CPU/SOUND PCB S.A.M. SYSTEM COMPONENT LAYOUT
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SCHEMATICS, WIRING & PCBS

CPU/SOUND PCB S.A.M. SYSTEM COMPONENT PARTS

Item |Qty |SPIPart Number |(MFG. P.N.) Ref-Designator Description (SM = Surface Mount)
- 1 520-5246-00 CPU/Sound PCB (S.A.M. System), Rev. G (Includes Iltems 1-90)
1 3 121-6017-00 (101-0001790) R27, R202, R212 Resistor SM 0805 0.0Q 1/10W 5%
2 2 121-6108-00 (101-0001792) R201, R206 Resistor SM 0805 1.0Q 1/10W 5%
3 24 121-6001-00 (101-0001807) R9, R10, R11, R12, R13, R14, R15, R16, R18, R20, R21, R22, R23, Resistor SM 0805 1.5KQ 1/10W 5%
R24, R25, R26, R175, R176, R177, R178, R179, R180, R181, R182
4 3 121-6002-00 (101-0001820) R147, R148, R211 Resistor SM 0805 Film 100 1/10W 5%
5 24 121-6019-00 (101-0001823) R64, R66, R67, R68, R70, R71, R72, R73, R74, R75, R76, R77, R78, Resistor SM 0805 100KQ 1/10W 5%
R79, R80, R81, R82, R83, R84, R85, R89, R90, R92, R208
6 33 121-6020-00 (101-0001827) R28, R65, R91, R98, R99, R100, R101, R102, R103, R119, R120, R134, | Resistor SM 0805 Film 10KQ 1/10W 5%
R137, R139, R141, R142, R143, R144, R145, R146, R159, R160, R161,
R162, R163, R164, R165, R166, R193, R194, R195, R223, R225
7 2 121-6021-00 (101-0001880) R117,R118 Resistor SM 0805 15KQ 1/10W 5%
8 47 121-6022-00 (101-0001905) R1, R2, R3, R4, R5, R6, R7, R8, R29, R30, R31, R32, R33, R34, R37, Resistor SM 0805 1KQ 1/10W 5%
R38, R55, R56, R57, R58, R59, R60, R61, R94, R95, R96, R105, R107,
R109, R111, R113, R114, R115, R116, R124, R126, R128, R133, R151,
R152, R153, R154, R155, R156, R157, R158, R218, LED2
9 19 121-6004-00 (101-0001943) R104, R106, R108, R110, R112, R123, R125, R127, R167, R168, R169, | Resistor SM 0805 Film 220Q 1/10W 5%
R170, R171, R172, R173, R174, R213, R214, R215
10 4 121-6005-00 (101-0001849) R198, R200, R203, R205 Resistor SM 0805 Film 22KQ 1/10W 5%
11 5 121-6023-00 (101-0001889) R45, R86, R88, R121, R122 Resistor SM 0805 3.3KQ 1/10W 5%
12 3 121-6024-00 (101-0002009) R69, R129, R130 Resistor SM 0805 33Q 1/10W 5%
13 2 121-6006-00 (101-0002012) R54, R93 Resistor SM 0805 Film 330Q 1/10W 5%
14 24 121-6013-00 (101-0002035) R35, R36, R39, R40, R41, R42, R43, R44, R46, R47, R48, R49, R50, Resistor SM 0805 Film 39KQ 1/10W 5%
R51, R52, R53, R183, R184, R185, R186, R187, R188, R190
15 2 121-6008-00 (101-0002046) R17, R19 Resistor SM 0805 Film 4.7KQ 1/10W 5%
16 4 121-6014-00 (101-0002065) R219, R220, R221, R222 Resistor SM 0805 Film 47Q 1/10W 5%
17 3 121-6025-00 (101-0002067) R199, R204, R216 Resistor SM 0805 470Q 1/10W 5%
18 1 121-6015-00 (101-0002071) R209 Resistor SM 0805 Film 47KQ 1/10W 5%
19 99 125-6001-00 (121-0000056) C25, C26, C27, C29, C31, C33, C37, C39, C40, C41, C42, C43, C44, Capacitor SM 0805 Cer. .1UF 50V 10% X7R
C45, C46, C47, C48, C51, C52, C54, C62, C64, C65, C67, C68, C6I,
C71, C75, C77,C78, C79, C80, C81, C82, C83, C89, C90, C91, C92,
C103, C104, C105, C121, C123, C168, C169, C171, C174, C175,
C176,C177, C182, C184, C185, C186, C187, C188, C189, C190,
C191, C192, C193, C202, C203, C204, C205, C206, C207, C208,
C209, C210, C211, C212, C213, C214, C219, C220, C222, C223,
C224, C227, C230, C231, C232, C235, C238, €239, C240, C241,
(€243, C244, C248, C250, C251, C252, C253, C254, C257, C258
20 3 125-6013-00 (121-0000077) C28, C57, C60 Capacitor SM 0805 Cer. TUF 10V 10% X7R
21 1 125-6014-00 (121-0000086) C97 Capacitor SM 0805 Cer. 3300PF 50V 5% X7R
22 7 125-6002-00 (121-0000096) (259, C260, C261, C262, C263, C264, C265 Rev. G as Mods on back | Capacitor SM 0805 Cer. 470PF 50V 5% NPO
of PCB, Rev. H in place (FCC Caps Plasma Ribbon Cable)
23 3 125-6015-00 (121-0000269) C102, C228, C236 Capacitor SM Case D Tant 22UF 25V 20%
24 11 125-6003-00 (121-0005236) C1, C2, C3, C4, C5, C6, C7, C8, C110, C161, C167 Capacitor SM 0805 Cer. .01UF 50V 10% X7R
25 49 125-6016-00 (121-0004245) C9, C10, C11, C12, C13, C14, C15, C16, C17, C18, C19, C20, C21, Capacitor SM 0805 Cer. 47PF 50V 5% NPO
C22, C23, C24, C49, C50, C53, C56, C61, C63, C70, C74, C106, C116,
C117,C118, C119, C120, C122, C124, C125, C126, C127, C145,
C146, C147,C148, C149, C194, C195, C196, C197, C198, C199,
C200, C201
26 4 125-6017-00 (121-0005317) C95, C100, C107, C256 Capacitor SM Case A Tant 2.2UF 16V 10%
27 6 125-6004-00 (121-0005318) C30, C34, C35, C36, C38, C66 Capacitor SM 0805 Cer. 22PF 100V 5% NPP
28 2 125-6005-00 (121-0006113) C178, C221 Capacitor SM1206 Cer. 4.7PF 16V 20% Y5V
29 2 125-6006-00 (121-0007394) C159, C163 Capacitor SM 603 Cer. 1500PF 25V 10% X7R
30 10 125-6007-00 (121-0007853) (58, C59, C72, C76, C94, C165, C166, C170, C225, C233 Capacitor SM Case C Tant 10UF 16V 20%
31 1 125-6018-00 (121-0010097) C98 Cap. SM 805 Cer. .033UF 50V +80/-20% Y5V
32 4 125-6009-00 (121-0010493) C32, C73, C160, C162 Capacitor SM 805 Cer. 680PF 50V 5% NPO
33 6 125-6019-00 (134-0005415) C172, C173, C226, C229, C234, C237 Capacitor Tht. Radial Alum. 100UF 35V 20%
34 3 125-6020-00 (134-0007336) (93, C247, C249 Capacitor Tht. Radial Alum. 47UF 35V 20%
35 1 125-6010-00 (139-0006487) C225 Capacitor Tht. .22UF 5.5V, Gold, SD, Vert
36 6 125-6011-00 (161-0004959) L4, L5, L6, L7, L8, L9 Ind.-SM Ferrite 100Q 1234 Smt.
37 2 125-6012-00 (161-0007286) L1, L2 Ind.-SM Ferrite 805 Bead 600Q 100Mhz 25%
500mA
38 1 125-6021-00 (161-0009686) L3 Ind.-SM EP Inductor15uH 1100mA 20%
S
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SCHEMATICS, WIRING & PCBS

CPU/SOUND PCB S.A.M. SYSTEM COMPONENT PARTS CONTINUED

Item |Qty |SPIPart Number |(MFG. P.N.) Ref-Designator Description (SM = Surface Mount)
39 20 112-6000-00 (181-0004347) D1, D2, D3, D4, D5, D7, D8, D9, D11, D12, D13, D14, D15, D16, D17, Diode SM miniMELFDL/LL4148 100V 500mW
D18, D24, D25, D26, D28
40 5 112-6001-00 (181-0004478) D10, D19, D20, D21, D22 Diode SM MELF DI4004 400V 1.0A
41 1 110-6000-00 (201-0006808) Q10 Fet-SM SOT-23 MMBF170 N-Chnnl. Fet
42 9 110-0069-00 (213-0003546) Q1, Q2, Q3, Q4, Q5, Q6, Q7, Q8, Q9 Transistor Tht. TO-92 2N3904 NPN 40V 0.2A
43 1 124-6000-00 (213-0005687) U34 Tran. Tht. TO-220 LT1806 3.3V 1.5A Volt Reg.
44 8 100-6004-00 (221-0001000) U2, U4, U5, U14, U25, U26, U36, U41 1.C.-SM SO 74LVC245 Oct. Bus Xcvr,
45 1 100-5048-00 (221-0003716) U55 1.C.-SM SOIC 74HCT245DW Octal Line Xvr. W/3S
46 4 100-6005-00 (221-0003718) U15, U22, U35, U40 1.C.-SM SO LM339 Quad Diff. Comparator
47 1 100-6006-00 (221-0005249) U43 1.C.-SM SOIC DS1302 Time Keeper
48 1 100-6008-00 (221-0006578) U52 1.C.-SM SOIC SP232A SO-16
49 1 100-6009-00 (221-0006914) u32 1.C.-SM SOT-223 DS1233A2-15 Reset
50 1 100-6007-00 (221-0006919) u3o 1.C.-SM OPA2353 Dual CMOS O/A MSOP-8
51 1 100-6018-00 (221-0006940) uU48 1.C.-SM SOJ IDT71V016SA15Y SOJ-44
52A |1 100-6016-00 (221-0007056) U7 (must be programmed) XC95144XL program for U7 (I.C.-SM TQFP
CPLD 144 Macro Cell 3.3V)
52B |1 100-6017-00 (221-0007056) U42 (must be programmed) XC95144XL program for U42 (I.C.-SM
TQFP CPLD 144 Mac. Cell 3.3V)
53 1 124-6001-00 (221-0007298) u3 1.C.-SM SOIC LT1503CS8-1.8
54 1 100-6012-00 (221-0010735) ut1 1.C.-SM SOIC CY62128 SRAM 128Kx8 3V LP SO32
55 1 100-6013-00 (221-0010736) U49 1.C.-SM QFP-L AT43 USB380 Processor USB 2.0
56 1 100-6014-00 (221-0010738) u16 1.C.-SM SSOP PCM1755 24-Bit Audio DAC 16-PI
57 1 100-6010-00 (221-0010978) u13 1.C.-SM SOJ IDT71V416S15Y SOJ-44
58 1 100-6011-00 (221-0010981) U44 1.C.-SM TSOP S29GL256N11 256MB Flash
59 1 100-6015-00 (221-0011102) U1 1.C.-SM SOIC 74LV273 SOIC-20
60 1 124-6002-00 (225-0003581) U54 1.C.-Tht TO-220 LM317T Adjustable Volt Reg.
61 2 100-5016-20 (225-0003635) U50, U51 1.C.-Tht Pantawat TDA2030 18W Amplifier
62 1 124-6003-00 (225-0006921) uU33 1.C-Tht TO-220 LM340T 5V 1A Volt Regulator
63 1 077-5217-00 (301-0004285) SuU9 Socket DIP/SIP 32-Pin, Tin, .6, DIP
64 2 n/a (303-0005944) TP1, TP2 Test Pt. All Test Point, White, Miniature
65 1 045- (315-0003511) JP1 Con.-Tht. Header 2 Pin, 1 Row, VT, Tin, .1"
66 1 045- (315-0004096) J11 Con.-Tht. Header 6 Pin, 1 Row, VT, Tin, .156"
67 1 045- (315-0004121) J11 Con.-Tht. Header 9 Pin, 1 Row, VT, Tin, .156"
68 4 045- (315-0004122) J3, J6, J12, J13 Con.-Tht. Hdr. 10 Pin, 1 Row, VT, Tin, .156"
69 1 045- (315-0004124) J8 Con.-Tht. Header 6 Pin, 1 Row, VT, Tin, .1"
70 1 045- (315-0006776) J14 Con.-Tht. Hdr. 6 Pos. Phone Jack, Vertical
71 1 045- (315-0006910) J9 Con.-Tht. Header 20 Pin, 2 Row, VT, Tin, .1"
72 1 045- (315-0009252) J10 Con.-Tht. Header 4 Pin, 1 Row, VT, Tin, .156"
73 1 045- (315-0009520) J2 Con.-Tht. Hdr. 12 Pin, 1 Row, VT, Tin, .156"
74 1 045- (315-0009626) J15 Con.Tht. 4 Pos. USB Recpt, VT, WHT/BLK
75 1 045- (315-0009627) J4 Con.-Tht. D-Sub 9 Pos, VT, w/lock & Hex Sc.
76 1 045- (315-0010979) J5 Con.-Tht. Hdr. 14 Pin, 2 Row, VT, Gold, .1" Shrou.
77 1 140-6000-00 (401-0007295) Y2 XTAL.-SM 32.768MHz Cl 12.5 FSR327
78 1 140-6001-00 (401-0010737) Y3 XTAL.-SM 600MHz 20PF
79 1 140-6002-00 (403-0005489) Y1 Osc.-SM SO 400MHz 5V Tristate CMOS
80 1 515- (421-0010979) B1 Battery (Coin Cell 24.5mm) Holder with clip
81 1 000-0644-01 (421-0010980) for B1 Coin Cell 3V 265maH 24X3 mm (CR2430)
82 1 165-6003-00 (425-0005320) LED1 LED SM Green 0805 LED
83 1 165-6004-00 (425-0010803) LED3 LED SM Dual Red/Green 1210 Top
84 1 182-5002-00 (450-0004750) SwWi1 8-Position DIP Switch  Spst. 16 Pin X8 Slide 5VDC
100ma
85 1 182-5001-00 (450-0004752) S1 White Push-Button Reset Switch Spst. 4 Pin Mo-
mentary 24VDC 50ma
86 2 127-5001-00 (461-0003520) for U33, U34 Heatsink All Vert Mount Ba TO-220
87 2 127-5001-01 (461-0003528) for U50, U51 Heatsink All Vert Mount Ba TO-220
88 4 237-5909-01 (504-0004604) for Heatsinks U33, U34, U50, U51 #4-40 X 3/8" PPH MS Sems (Zinc) Screw
89 4 240-5318-00 (503-0004457) for Heatsinks U33, U34, U50, U51 #4-40 Keps Nut
90 4 254-5007-05 (507-0004547) for Mntg. Holes (Mfg. .169" I.D. X 9/32" O.D. X 5/16") 5/16" SIf. Rtn. Spacer White
S
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SCHEMATICS, WIRING & PCBS

PLAYFIELD SWITCHES OPTO TRANSCIEVER PCBS SCHEMATIC

(Pin-2)>{_ A )

(Pin-1D)—_K

Iltem Qty
A,B&C |3 Pair
A 1

A-1
A-2
A-3
B
C

a g g aa

Part Number
500-6775-00
520-5237-00
545-6092-00
237-5909-00
165-5052-00
601-5023-12
045-5020-02

o Mini PCB
P OPTO 12" Lead
White Stripe (Black Bracket)

Ref-Designator
Mini OPTO Transceiver PCB Assembly (items A PCB + B + C)
Mini OPTO Transceiver PCB

K, A
Note White Strip to Pin-1

500-6775-00

Description

(Includes ltems A-1 - A-3)

Black Bracket (Plastic Holder)

#4-40 X 1/4 PPH Screw

LED (Ultra Bright Red)

12" Speaker Wire (1-Side White Stripe)

2-Pin Cn., .100 KK Cmp Trm Molex 08-50-0113

PLAYFIELD SWITCHES OPTO TRANSCIEVER PCBS COMPONENT LAYOUT & PARTS
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SCHEMATICS, WIRING & PCBS

PLAYFIELD OPTO TRANSMITTER/RECEIVER AMPLIFIER PCB COMPONENT LAYOUT & PARTS
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i % SELY b
|
00 =
& 237-p301-00
= REV.-D
ltem Qty Part Number Ref-Designator Description
- 2 520-5239-01 OPTO Transmitter/Receiver Amplifier PCB (incl. Items 1-14 + Item 15 Spacers)
1 1 R7 SMT 150K Q 1/10W Resistor 805, 5%
2 2 R5, R6 SMT 180 Q 1/10W Resistor 805, 5%
3 1 R9 SMT 180K Q 1/10W Resistor 805, 5%
4 4 R1, R3, R12, R13 SMT 1K Q 1/10W Resistor 805, 5%
5 2 R10, R11 SMT 1M Q 1/10W Resistor 805, 5%
6 2 R2, R4 SMT 470 Q 1/10W Resistor 805, 5%
7 1 R8 SMT 6.8K Q 1/10W Resistor 805, 5%
8 3 C1,C2,C3 SMT Cer. .1uF 50v Cap., 10% X7R
9 2 D1, D2 1N4148W, Diode, 100v, 350MW
10 2 Q1, Q2 MMST3904, NPN, 40v, .02A
11 1 U1 LM339M, Low Power Offset QUA
12 4 Mfg. 22-23-2021 J1,J2, J3, J4 2-Pin, 0.1 Header (1 Row, VT, Tin)
13 1 Mfg. 640445-5 J5 5-Pin, .156 Header (1 Row, VT, Tin)
14 2 Mfg. APT3216SURC | L1, L2 LEDD-SMT, Red 1206
15 4 n/a Spacer (Nylon), .153" ID X 9/32" OD X 3/8"

PLAYFIELD OPTO TRANSMITTER/RECEIVER AMPLIFIER PCB WIRING

%" TRANSCEIVER
LB . 17
SR _m%:_\__-n_"\'@ 1= Z-conductor cable | SlL};ER Anode MNote:
) L COPPER _Cathode J5-P1 = Switch Drive for OPTO
SWITCH XX SILVER  Anode Pair 1 {J1/J2)
COPPER Cathode J5-FP2 = Switch Drive for OPTO
2-conductor cable ' ] jff';: % IUSS / "ff,n'r f or OPTO
A- = Switch Returm far
TRANSCEIVER l”‘_“] l"*_-‘| Pais 1 & 2(Common)
o [
ES ES
=~ IHT- PCE J&-PY
%% TRANSCEIVER 2 21 [eE 23 i
d‘ﬁ_\e.;v-‘__ o 17 53 209 - PUPCE J12:-PX
Vo & ™ 17 Z-conductor cable SILVER  Anode 1 Z|3 GRMN-XXX | to CPU PCB J1-Pin X
ol . COPPER_ Cathode 9 TRANSMITTER 2 z 4 BLK
SWITCHXX  siver anode (4 g| 5 [RED -5 DC wioesrerng
2-conductor cable L COPPER_Cathode ;| e J5
OPTO Amplifier Board
TRANSCEIVER 590-5239.01
S
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SCHEMATICS, WIRING & PCBS

PLAYFIELD OPTO TRANSMITTER/RECEIVER AMPLIFIER PCB WIRING CONTINUED

.\@«gziew TRANSCEIVER
<@ v SILVER _ Anod
o L 7 2-conductor cable | node Note:
e " COPPER Cathode . .
J5-P1 = Switch Drive for OPTO
SWITCH 43 Pair 1 (J1/J2)
SILVER _ Anode : ,
TCOPPER Cathode J5—'P2 = Switch Drive for OPTO
2-conductor cable ' | 52/53 % (JS:S / Jf)h ot for OPTO
-P3 = Switch Return for
TRANSCEIVER Left Ramp OPTO |$| |“;| Paiis 1 & 2Common)
2 €. 4 &
aN 2=
= g Switch Matrix
. 2‘90?110\\\ TRANSCEIVER - g NE TAN-ORG_Return to cPuPCB J12-Pin 7
“%c.e\“ 86“@ - &l 9 WHT-GRN Return to cPu PCB J12-Pin 6
’\‘?}w%‘;m— 7 2-conductor cable _SILVER __Anode 1 J3 g 3 GRN-ORG _Drive _to cpUPCB J1-Pin 4
e . COPPER _Cathode ﬂmnsmmsnz g A BLK Ground
SWITCH 42 SIVER  Anode J4 :g 5 RED +5V DC to /0 PCB J16-Pin 8
. COPPER _Cathode Z| RECEIVER 2 J5
2-conductor cable
Sandman OPTO -
OPTO Amplifier Board
TRANSCEIVER 520-8939.01
i) TRANSCEIVER
@ KO
'\‘g;_%i?\’\‘)ﬁ“ g 2-conductor cable | SILVER Anode Note:
Ve . COPPER _Cathode 5P . .
5-P1 = Switch Drive for OPTO
SWITCH 63 Pair 1 (J1/J2)
SILVER __ Anode ) .
TCOPPER Cathode J5-'P2 = Switch Drive for OPTO
2-conductor cable ' | 52/73 23 (Jff’s / J;‘)ﬁ et for OPTO
-P3 = Switch Return for
TRANSCEIVER Doc Ock OPTO |ﬁ| |“’;| Pairs 1 & 2(Common)
o 4 &
AN 22—
- g Switch Matrix
- i MK TAN-VIO  Return to cPUPCB J12-Pin 2
Y o |NIC Return
y J3 2 3 GRN-YEL _ Drive to cPUPCB J1-Pin 5
;|TRANSMITTER2 s A BLK Ground
J4 g 5 RED +5V DC to 1/0 PCB J16-Pin 8
Z| RECEIVER 2 ® J5
OPTO Amplifier Board
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SPECIFICATIONS

6. SPECIFICATIONS

500-55A0-01

SPECIFICATIONS, MECHANICAL, GAME SETUP SPECIFICATIONS, ENVIRONMENT

Specification Imperial Metric Minimum Maximum

Weight 210 Ibs 96 kg Temperature, Operating 32°F/0°C 104°F / 40 °C

Max dimensions, leg lev- |78 x 27.75 x 57 in 198 x 70.5 x 145 cm Temperature, Storage 32°F/0°C 104°F /40 °C

elers extended (h, w, d) Relative Humidity, Operating |5% 95% non-condensing
Minim(um gar;e dimen- |76 x27.75x 57 in 193 x70.5x 145 cm Relative Humidity, Storage  |5% 95% non-condensing
sions (h, w, d " . . . .
Minimum room dimen- |80 x 36 x 84 in 203 x 91 cm x 214 cm * (a) "The appliance has to be placed in a horizontal posi-

tion."
+ (b) "This appliance is not to be cleaned by a Water Jet."
+ (i) "Do not locate this appliance in an area where a Water

sions per game (h, w, d)
+ (h, w, d) = height, width, depth.

SPECIFICATIONS, MECHANICAL, BOXED Jet is used."

« (ii) "Do not clean this appliance with a Water Jet."
Specification Imperial Metric « (b) If the supply cord is damaged, it must be replaced in
Weight, boxed (without 230 Ibs 105 kg order to avoid a hazard.
pallet)
Box dimensions (h, w, d) |[56.5x31x31in 144 x79x 79 cm

Mini di i h, [76x26x57i 193 x 66 x 145
W‘lr:jl)mum imensions (| X 26 x 57 in X 66 x 145 cm 6.1 GAME DIMENSIONS

- (h, w, d) = height, width, depth.

27.75" P>
SPECIFICATIONS, ELECTRICAL -
= = A A
Specification North America - International - 240VAC
120VAC

Line Voltage, Nominal 120 VAC 240 VAC
Line Voltage Range 90 VAC - 250 VAC |90 VAC - 250 VAC oG
Line Frequency * 60 Hz 50 Hz, 60 Hz
Line Power, Current - 70W,06 A@120 70 W, 0.3 A@ 240 VAC
attract mode VAC
Line Power, Current - 360 W,3A @ 120 VAC 360 W, 1.5 A @ 240 VAC B — '
nominal e e |
Line Power, Current - 540 W,45A@120 |540 W, 2.25 A @ 240 VAC . ‘I
peak, <100 ms VAC
" NOTE: Games designed for 60hz operation (e.g. North Amer- s (- 75.5"
ica games) will not function correctly on 50hz power and vice Pl 22 -~ | | 23 75"
versa. l =F . tl 51.5" '

L0 o !
WARNING: Overloading electrical supply circuits is dangerous. 16.25" | F_Ht ‘ 1 '
Do not overload circuits. To calculate the maximum number of v = %
games for a circuit, check circuit amperage rating and divide " '~_ * |
by the game Nominal Line Power Current rating for your line i
voltage. For example, a 15A 120V household circuit, 15/3 A | | i
(nominal current) = 5 games maximum. [ {4 - |

i { " ¥

| ¥ 36 : ,‘

| |

|

- l 84"
2‘5“ -

27.75"
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SPECIFICATIONS

6.2 WARRANTY
500-55A0-01

Stern Pinball machines are assembled in Elk Grove Village, lllinois, USA; each
pinball machine has unique characteristics that make it a one-of-a-kind Amer-
ican-made product. Each machine will have variations in appearance resulting
from differences in the machine’s particular wood parts, individual silk screened
art and mechanical assemblies. Stern Pinball has inspected each game element
to insure it meets stringent quality and playability standards.

STERN PINBALL INC LIMITED WARRANTY

Stern Pinball Inc (‘SELLER’) warrants only to the initial purchaser of its products
that the items listed below are free from defects in material and workmanship
under normal use and service for the warranty period specified:

+ Printed circuit boards (game logic): 2 months
+ Dot Matrix Display boards: 9 months
No other parts of seller’s product are warranted.

Warranty periods are effective from the initial date of shipment
from seller to its authorized distributors.

Seller’s sole liability shall be, at its option, to repair or replace
products which are returned to seller during the warranty peri-
ods specified, provided:

1. Seller is notified promptly upon discovery by purchaser
that stated products are defective.
2. Such products are properly packaged and then re-

turned freight prepaid, to seller’s plant.
This warranty does not apply to any parts damaged during shipment and/or due
to improper handling, or due to improper installation or usage, or alteration. In
no event shall the seller be liable for any anticipated profits, loss of profits, loss
of use, accidental or consequential damages, or any other losses incurred by the
customer in connection with the purchase of a Stern Pinball Inc Product.

WARRANTY DISCLAIMER

Except as specifically provided in a written contract between seller and pur-
chaser, there are no other warranties, express or implied, including any implied
warranties of merchantability or fitness for a particular purpose.

6.3 WARNINGS, COMPLIANGE,
AND LEGAL NOTICES

500-55A0-01

PHOTOSENSITIVE SEIZURES HEALTH WARNING

A very small percentage of people may experience a seizure when

exposed to certain visual images, including flashing lights or pat-

terns. Even people with no history of seizures of epilepsy may have

an undiagnosed condition that can cause “photosensitive epileptic

seizures” due to certain visual images, flashing lights or patterns.
Symptoms can include light-headedness, altered vision, eye or face twitching,
jerking or shaking of arms or legs, disorientation, confusion, momentary loss of
awareness, and loss of consciousness or convulsions that can lead to injury from
falling down or striking nearby objects.

IMMEDIATELY STOP PLAYING AND CONSULT A DOCTOR IF YOU EXPERIENCE
ANY OF THESE SYMPTOMS.

PARTS SUBSTITUTIONS

For safety and reliability, substitute parts and equipment modifi-

cations are not recommended and may void any and all warran-

ties. Use of Non-Stern Pinball Inc Parts or Modifications of game

circuitry may adversely affect game play or game safety. Transport

pinball machines with hinged backbox in the down position only!

Always take great care when servicing any game. Always ready the
service manual before replacing or servicing components. Substitutions of parts
or equipment modifications may void FCC type acceptance.

Always disconnect the line voltage before servicing. Some parts may remain
energized when unplugged. Take great caution when serving any electrical
components.

FCC CLASS A SUBPART J COMPLIANCE

This equipment has been tested and found to comply with the limits for a Class A
digital device, pursuant to part 15 of the FCC Rules. These limits are designed to
provide reasonable protection against harmful interference when the equipment
is operated in a commercial environment. This equipment generates, uses, and
can radiate radio frequency energy and, if not installed and used in accordance
with the instruction manual, may cause harmful interference to radio communica-
tions. Operation of this equipment in a residential area is likely to cause harmful
interference in which case the user will be required to correct
the interference at his own expense.

RF INTERFERENCE NOTICE

The cable harness placements, ground strap routing, and
other shielding have been designed to keep RF radiation and
conduction within levels accepted by FCC rules. To maintain
these levels, factory harness position, shielding, and ground
straps must be installed in their factory locations should they
become disconnected during maintenance.

COPYRIGHT AND INTELLECTUAL PROPERTY
NOTICE

This document and the data disclosed herein or herewith is not to be reproduced
(Except where noted), used, or otherwise disclosed in whole or in part to anyone
without written consent of Stern Pinball Inc.

Products in this manual, the company name and devices and the design of the
manual itself are protected by federal patents (and patents pending), design
registrations, trademarks, and copyrights. Action will be taken in the event of
infringement or imitation. The right is reserved to change specifications without
prior notice.
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