
Connections / Shift Reg

+12V

GND
GND3

M20-9990846

22-23-2021KK-156-4

74HC595

M20-9760546

M20-9760546

G
N

D

100nF

GND

GND

JP9
1
2
3
4
5
6
7
8

JP7-1
JP7-2

JP10-1
JP10-2
JP10-3
JP10-4

IC8

QB 1

QC 2

QD 3

QE 4

QF 5

QG 6

QH 7

SCL10
SCK11

RCK12

G13

SER14 QA 15

QH* 9

JP1
1 2
3 4
5 6
7 8
9 10

JP2
1 2
3 4
5 6
7 8
9 10

GNDVCC 816 IC8P

C25

3V3_KL25Z/2.2A

3V3_KL25Z/2.2A

3V3_KL25Z/2.2A

3V3_KL25Z/2.2A

CHIME1_TRIGGER/2.1B

CHIME1_OUT/2.5A

CHIME2_TRIGGER/2.1C
CHIME3_TRIGGER/2.1D

CHIME2_OUT/2.5B
CHIME3_OUT/2.5D

CHIME4_TRIGGER/2.1E

CHIME4_OUT/2.5E

CHIME5_TRIGGER/2.6B

CHIME5_OUT/2.9A

SOUT

SOUT

CHIME8_OUT/2.9E

SIN

SIN

SCLK

SCLK

SCLK

LATCH

LATCH

LATCH

ENA

ENA

ENA

CHIME6_TRIGGER/2.6C

CHIME6_OUT/2.9B
CHIME7_OUT/2.9D

CHIME7_TRIGGER/2.6D
CHIME8_TRIGGER/2.6E

A

B

C

D

E

F

A

B

C

D

E

F

1 2 3 4 5 6 7 8 9

Date: 2/2/2016 6:57 PM Sheet: 1/2

REV:

TITLE:

Document Number:

ps2

Secondary PSU In
  1 = +12V
  2 = GND (0V)
  3 = GND (0V)
  4 = +5V

Connect to secondary PSU dedicated to
powering output devices.  DO NOT CONNECT
GROUNDS between primary (PC) PSU and
secondary PSU.

Primary (PC) PSU In
  1 = +5V
  2 = GND (0V)

Connect to primary PC motherboard PSU.

NOTES:

1. PSU2 is a separate PSU dedicated to feedback
    devices. DO NOT CONNECT GROUNDS of primary
    PC PSU and secondary PSU.  Secondary PSU 
    should be electrically isolated from PC PSU to
    minimize logic signal interference from inductive 
    and high power devices.

2. Use a flyback diode (1N4007 or similar) on every
    inductive output device.  Attach the diode close
    to the device's power terminals, with the "bar"
    side attached to the positive (+) power terminal.

3. Fuses are recommended for all high-power
    outputs.  Fuse each output individually.
    Replay knockers and similar 3A pinball coils can be
    protected with 1.25A Slow Blow fuses.  These will
    allow momentary pulses but will blow if the output
    is stuck on.  This will provide a second layer of
    protection after the timer circuit.

4. Substitute any of the following for MOSFETs:
        FQP13N06L
        FQP30N06L

5. See main KL25Z Interface Board schematic
    (knocker output circuit) for details on the design
    of the time-limiter circuit.

Outputs
  1 = Chime 1
  2 = Chime 2
  3 = Chime 3
  4 = Chime 4
  5 = Chime 5
  6 = Chime 6
  7 = Chime 7
  8 = Chime 8

Outputs are time-limited to approx 2 sec
continuous ON time per activation, to prevent
damage to attached devices from software faults
that leave the output turned on longer.
Max current per output depends on type of
MOSFET chosen.

Serial Data In
  1 = SIN (serial data)
  3 = SCLK (serial clock)
  5 = LATCH
  7 = ENA (output enable - active low)
  9 = KL25Z +3.3V
  2 = NC
  4-6-8-10 = GND

Serial Data Out
  1 = SOUT (serial data)
  3 = SCLK (serial clock)
  5 = LATCH
  7 = ENA (output enable)
  9 = KL25Z +3.3V
  2 = NC
  4-6-8-10 = GND



Timer-Protected Outputs
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TIME LIMIT SETTING
ON time limit is determined by product of
resistor and capacitor attached to pins 6 & 7.
Suggested sizes of 2.2M and 1uF yields
approx 2 sec time limit.  Time limit applies
to each trigger event and resets when trigger
turns off.  Actual ON time is the shorter of the
software actuation time and the R-C time limit.
Each timer output is independent.
See Knocker output circuit on main KL25Z 
Interface Board for details on design of 
time-limiter circuit.

TIMER BYPASS
Each timer circuit can be individually bypassed
to convert the output to a simple untimed digital
out.  To bypass a timer, omit all parts in timer
block (marked with outline on board silkscreen)
EXCEPT for PC817.  Install a 0 Ohm resistor (or
jumper wire) for BYPASSn, and install a 270 Ohm
resistor in place of 2.2K and 47R adjacent to
PC817, as shown by diagonal line marked on board
silkscreen.  This connects the PC817 anode to the
74HC595 output (through the 270 ohm resistor to
limit diode current), and connects the cathode to
ground, allowing the 74HC595 output to directly
control the MOSFET.

DO NOT POPULATE BYPASSn JUMPERS FOR
FULLY BUILT TIMER CIRCUITS.

PART SUBSTITUTIONS
See KL25Z Interface Board schematic for
recommended substitute parts for MOSFETs
and NPN/PNP transistors.


