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P6 95 Ol 7-9-11 = Right Flipper RGB H30 O NC
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Knocker output has time limiter circuit that turns 75 o8 JPWO:E W72 Substitute a plain .1" pin header if desired. The
the output off after approx 2 sec, to prevent 95 &0 [t 103 regular 2-pin headers are fine, but can be a
damage to attached devices from software fautts 1S Siz spios Jittle loose, thus the friction lock part.
that leave the output turned on continuously. 153 Sia GND
Max current on output depends on type of MOSFET 155 S16 NETIUMPER <4
chosen (A1) ol FrTro U KL25Z Interf & PWM A
153 Sz EAGLE facks fo comnect Glps _GiD1 Y nterrace rray
NOTE: Substitute a plain 1" pin header if desired. 218 322 ace widihs. JP8 - Secondary PSU In 2=GND (0V)
The Molex part specified here has a friction lock to 285 &4 1=+2v
keep the plug in place. The plain 2-pin headers 255 726 | GND1 =Lamps 2=GND (0V) Connect to primary PC motherboard PSU. TITLE: ps2
can be a little loose due to the small number of OND2 = Sanals s 3=GND (0V) .
pins. M20-9761346  GND - 4=45V
Bution Switches Connect to secondary PSU dedicated to Document Number: REV:
1-24 = Buttons 1-24 switch terminal 1 powering output devices. Do not connect
26 = All butons common switch terminal 2 (GND) grounds between primary (PC) PSU and
secondary PSU. Date: 2/20/2020 10:21 PM Sheet: 1/4
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KNOCKER TIME LIMITER THEORY OF OPERATION SETTING THE TIME LIMIT

555 timer circuit limits output 1 to a maximum of
approx 2.5 seconds per activation. This output

is intended to be used for a replay knocker, which
can overheat if energized for too long. The time
limit protects the coil against software faults by
ensuring that power to the coil is turned off after

a couple of seconds even if the software leaves the
logical port turned on for long periods.

The time limit is controlled by the product of the
resistor and capacitor values on pins 6 & 7.
The specified values of 2.2M and 1uF yield

a one-shot pulse length (which equals the

time limit) of about 2 seconds. Adjust the

2.2M resistor up or down if a different time

limit is required. The time limit simply varies
linearly with the resistor value.

The 555 is configured as a one-shot timer that
raises the output (pin 3) to high level for the
pulse duration determined by the resistor and
capacitor values on pins 6 and 7.

The RC network leading into pin 2 on the 555
makes the timer trigger on the rising edge of

the GPIO port level. The PNP resets the timer on
each trigger edge by discharging the timing cap.
The NPN connects the opto to ground only when
the GPIO pin is high. The other end of the opto
is connected to +3.3V only while the timer output
is high (i.e., the one-shot timer pulse is on). The
combination serves as an AND gate combining
the GPIO pin and timer pulse. If the GPIO pin goes
low before the timer pulse ends, the NPN stops
conducting, which turns off the opto. If the timer
pulse ends while the GPIO pin level is still high,
the collector on the NPN goes low, so the NPN
has no current to conduct even though the base
is still turned on, and again the opto turns off.

NOTE: Substitute any of the following for
the BUK7575-55A MOSFETSs:
FQP13N0O6L
FQP30NO6L

Knocker Output
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Flasher Outputs PCea7 PCa47
Logical Output Ports #2-16
2-4-6 = Flasher 1 RGB Cathodes (-)
8-10-12 = Flasher 2 RGB Cathodes (-) OK1C OK3C
14-16-1 = Flasher 3 RGB Cathodes (-) 12 5 12
3-5-7 = Flasher 4 RGB Cathodes (-) = s
9-11-13 = Flasher 5 RGB Cathodes (-) 11 RY |6 1 R
15 = +5V Flasher Common Anode (+) Supply
PC847 PC847
CURRENT-LIMITING RESISTORS REQUIRED
FOR LEDs. Max 1.5A per output. +5V on
pin 15 is provided for convenience, but another
supply voltage can be substituted by connecting OK1D OK3D
anodes directly to the SECONDARY power supply 10 7 10 7
(+) voltage. ;l;f ;\{i&\f
8 8
PC847 PC847
IC6 OK2A IC8 OK4A
—g K2 Ki —‘3 16 . H —g k2 K1 —; 16 bt
o | o l
i RS Ll 20 [P LY
e §E = He SEs
04 14 847 o4 14 PC847
18 1 anp eno 4 18 1 anp anp 2
GND GND OK2B GND GND OK4B
ULN2064BN u[ - s ULN2064BN 14 3
k1 x|
13 4 13 4
PC847 PC847
OK2C OK4C
12 5 12
% S
B ;Ixf 5 11 ;i‘i
PC847 PC8a7
OK2D OK4D
10 7 10

DARLINGTONIN[1..16]

Darlington Outputs
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TV-ON RELAY - OPTIONAL

Populate this section to implement the hardwired
TV-ON switch feature. The microcontroller will
briefly pulse the relay after a programmable delay
from system power-on. [f this feature is not needed,
you can omit all of these parts.

R39

. TV_SWITCH/1.6B

2 560R

+5V

IR_LED_CATHODE,

TV Power Switch
1-2 - TV #1 power switch (hardwired)
3-4 - TV #2 power switch (hardwired)
5 - IR Transmitter LED (+)
6 - IR Transmitter LED (-)

FOR HARDWIRED TV-ON CONNECTIONS:

Connect leads from first TV's soft power push-button
switch to pins 1 and 2. Connect leads from 2nd TV's
power button to pins 3 and 4. The order of the leads
doesn't matter - these are mechanical relay switches.

FOR IR REMOTE CONTROL:
Connect 950nm IR LED(s) to pins 5 & 6. R11 is
current-limiting resistor for the LEDs; choose
according to number and type of LEDs used.

TV-ON IR REMOTE - OPTIONAL

Populate this section to implement the IR Remote
feature. This feature allows the microcontroller to
learn IR remote control codes (via the TSOP382)
and transmit them (via connected IR LED(s), e.g.
Vishay TSAL6400). This can be used to turn on TVs
at system power-on without hardwired connections
to the TV buttons. If this feature isn't needed, you
can omit all of these parts.

IR_LED_CATHODE,

R11 = IR LED CURRENT LIMITER
Set according to selected IR LED

us2 _S¢ 1LED->39R1/2W
TN 2LEDsinseries ->27R 1/2W
IR_INA.6B>—E81— our
=l PS: T8
L ool & one 2N4401
150nF ] ’}“ vs BCas7
3V3_KL2572/2.6D
R7 220R TSOP38238 GND

TSOP382is an IR sensor. The software can
use this to learn IR remote codes.

For Vishay TSAL6400 (100mA 1.35V Fwd):

PSU2 POWER SENSING - OPTIONAL

Populate this section to implement the system
power sensing feature. Power sensing is currently
used for TV Power On (hardwired and IR remote).
Other uses could be added in the future. If this
feature isn't needed, you can omit all of these parts.

+5V_PSU2/3.4A

[PSU2_STATUS_SET/T.6A>—{
2 4 (3V3 KL252/2.6D
gZLPCETT 3¢ (PSU2_STATUS SENSE/1.68
278
©.
GND ©

PSU2 Power Sensing

This is a transistor latch circuit that senses

the status of the secondary power supply.

When PSU2 is powered off, the latch resets and
PSU2_STATUS_SENSE reads low (0V). The latch
will stay off as long as PSU2 is off. When PSU2

is powered on, the latch remains off until
PSU2_STATUS_SET is asserted, at which point the
latch turns on and stays on until the next reset.
When SENSE is low, the software will attempt to
set the latch by pulsing SET; if the latch remains low,
power is still off, so the software will simply try again
later. When SENSE goes high, the software knows
that PSU2 was just turned on, so it can start a

timer for performing power-on activities.

Power Sensor & TV Switch
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