Service Bulletin No. 049

Data East Pinball, Inc.

. ‘ 1990 Janice Avenue

Melrose Park, IL 60160
® Tel: 1-800-KICKERS or Fax: 708-345-0010

Technical Support

TO: Service Managers

FROM: Joe Blackwell

DATE: November 16, 1993

RE: Solid State Flipper - Theory of Operation

We put this package together to try and eliminate some of the mystery sur-
rounding the solid state flipper circuit and the addition of the end of stroke

switch.

The following pages contain Flipper Switch Wiring Diagram, Theory of Operation
and Solid State Flipper Board Schematic.

If you have any questions please feel free to call our technical support line.
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(Fig 1) Solid State Flipper Switch

Wiring Diagram

(Hold CKT. Enable)

Flipper Switch "AQ

(SSFB-CN1-7)
Flipper
Cabinet
Switch — (BLUNIO)
(Normally
GND Open)
- - t
(SSFB - CN1 -6) @9 3
E.O.S. - Switch
Mounted on
Flipper Ass’y
i (Normall
. ormally
E.0.S."A O— Closed)
(SSFB -CN1-1) (One Shot Enable)
Theory of Operation

for the Solid State Flippers

The Solid State Flipper Board is a Multiple Flipper Solenoid Driver Circuit.
Each solenoid driver circuit contains a One Shot Timer, a 50V Driver, and
an 8V Driver.

Looking at one circuit, Schmidt NAND gates U1A, U1b, and U1D make up
the One Shot Timer. The timer length is controlled by R10, R33 and C2.
The output of the timer is gated at U1C with the buffered switch input from
Q6. The output of U1C controls the 50V driver circuit consisting of Q4, Q1,
Q2, Q3, and D1. As long as the flipper button is activated, Q6 will keep the
8V driver circuit, SR1, on.

The 50 volts provides the actuation power to the flipper solenoid while the
8 volts provides the holding power.

E.O.S. Switch
Theory of Operation

The End of Stroke (E.O.S.) Switch used in our flipper circuit is a Gela Pssned Contact.
Blade Switch Assembly, mounted on the flipper assembly.

Electrically, it is connected in series with the Cabinet Flipper Switch and the Fiipper E.O.S.
input on the Solid State Flipper Board (S.S.F.B.) connector CN1 wnich enabples the £0 Voit
DC Drive Circuit.

Refering to Fig. 1, one side of the Flipper Cabinet Switch is connected to ground (BLK-Wire).
the other side (BLU-VIO Wire) is connected to the flipper switch input on the S.S.F.B.
connector CN1 which enables your 9 Volt DC holding voltage and is ccnnected in series
to the E.O.S. switch which is a normally closed switch.

The function of the E.O.S. switch is to prevent the flipper bat from being knocked back by
a high velocity shot on the playfield. If while holding the flipper in the up position. the bat
is moved back 1/16" or more, the E.O.S. switch will close giving the coil another 50 Volt
pulse.

E.O.S. Switch Adjustment

The switch contacts should be adjusted so that when the solenoid is energized. the contacts
stay closed for almost the full travel of the plunger. The contacts should ogen 1/16" before
the plunger bottoms out or reaches maximum travel.

Troubleshooting Tips

If the switch contacts are not making, then the series circuit to the 50 Volit Drive Circuit
Enable will be broken causing the flipper not to work at all. This is also indicated by the
L.E.D. on the S.S.F.B. not flashing when the cabinet flipper switch is closed. This can be
easily determined by taking a jumper wire and shorting the switch. If proper adjustment
of the switch does not resolve the problem, then replacement will be necessary.

Note: You may solder the two wires together going to the switch and bypass it completely,
until a replgcement is installed. :
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Solid State Flipper Circuit
Troubleshooting Flowchart

Does

Check End-of-Stroke
(EOS) Switch mounted
on the flipper ass'y.

L 4

(Normally Closed (NC)

Does Flipper {
Flipper remain energized YES
energize? when button is

held?

(Normally Open (NO)

Switch)
Check Fuses F2 &
l ) Does LED ) F4 on Solid State
Check Flipper Switch ﬂlSCtlc{xZ (;'rlli SO;;d Flipper Board
mounted on side of PP (SSFB).
. Board?
cabinet.

NPF

Switch)
Check
. Check Fuses on Solid connector
State Flipper Board CN2 on SSFB YES
Check wiring & (SSFB) Pins 9&10
connections from F1, F3&F5 or 8V AC.
CN1to EOSto
cabinet switches.

Check 2-Pin connector

CNI1 Pins 1 & 12
on SSFB; Does

YES

Replace
Solid State
Flipper Board
(SSFB).

Replace
PPB.

(GRY & GRY/GRN Wire)
beneath head in Cabinet
for continuity. Check
output voltage from
transformer.

connector

YES CN2 on SSFB

NPF]

Replace

Solid State
Flipper Board je—!
(SSFB).

Check F5 (5Amp
Slo-Blo) on PPB.

Check
wiring &
connections.

Check
connector
J7, Pins 1,2, 3
for 50V DC

on PPB.

YES

Note: NPF = No Problem Found
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