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Scale 5V to 3.3V:
A = 1 + R1/R2

5V/3.3V - 1 = 0.5151
-> R2/R1 = 1.941

12Bit
0-3.3V

20pF
max -0.6-3.9V

2x Relay output

Termination R
Bias R (idle state)
asym TVS for ESD protection

2/2 isolated
high power
PWM output

max single: 35mA
max total: 70mA

connection guide: e.g. controlling a 48V Motor:
- connect GND of 48V supply here: prevents high current through the pcb
- connect 48V of 48V supply here: so flyback diode is used
- connect Motor to 48V
- connect Motor GND to "PWM_drain" here

mosfet driver
4.5-18V

0.3A
inverting

SPI1_CE_FREE

8 Channel Out
Shift-register
"74HC595"

55V
33A Continuous @ Tc=100C
160A Pulsed

Scale 5V to 3.3V:
A = 1 + R1/R2

5V/3.3V - 1 = 0.5151
-> R2/R1 = 1.941

RC cutoff
fc=723Hz

8 Channel
SPI ADC IC
"MCP3208"

n.c.

V_ref < V_dd

UART <-> RS485

TODO Next Version:

Notes / Assignment:
CH: Channel ADC IC
T: Terminal number

Relay datasheet coil:
170 Ohm
70 mA

Pin Assignment: Pin numbers here correspond to pin numbers on RPI Pin-Header

5mm red
2.25V 20mA
=> 50 Ohm

Relay coil: 12V 70mA

3mm yellow
2.3V 20mA

-> 50Ohm -> 47Ohm

Vdd 2.7-7V

8x Analog Inputs
(different Voltage/Current ranges)

TODO add ideal diode
to prevent backfeed (from PI to pcb)
when usb cable connected as well
see https://github.com/raspberrypi/hats

/blob/master/backpowering-diagram.png
and rpi schematic

Buzzer: 5V, 45mA, 92dBA

n.c
n.c

3mm red
2.3V 20mA

-> 50Ohm -> 47Ohm

2V -> 3.3V
R2/R1 = 1.538

3mm orange
2.4V 30mA

=> 27 Ohm

Connectors + external LED board

1/2 isolated
high power
PWM output

Dip switches to enable/disable lowpass filter

Supply IN Terminals (from supply-board)

20
m

A
->

2V

Terminal for connecting input signals

2V -> 3.3V
R2/R1 = 1.538

Connect to Raspberry Pi 40x pin-header

- Digital inputs: Isolate GND (separate GND terminal for opamp diodes)
- Fixed voltage digital inputs (24V) with voltage divider + protection diode,

since some 24V sensors might consider 5V as low
- Pulldown R analog input (currently leds randomly on when input unused)
- UART: Add RX TX leds
- Add diode to prevent backfeeding when USB supply connected too
- Pin Assignment: Swap PWM1 with DIG-IN_4 so pwm outputs are on

different RPI pwm-channels if thats an issue

Scale 122V to 3.3V:
R1/R2 = 2.636

GND-Power and GND is actually the same, we just use it to indicate
wider tracks, separate GND plane and separate terminal

Bipolar opamp supply
-5V +5V

I2C

5mm red
2.25V 20mA

=> 52 -> 47 Ohm

8x Digital Input (0-120V)

5mm red
2.25V 20mA
=> 50 Ohm

RS485
Tranceiver

2x PWM output (33A open drain)
Raspberry-2 PWM:
- software pwm: 10Hz to 10kHz
- hardware pwm: max 19MHz

Id=10mA
Ud=1.2V

fg=80kHz

8x protected
digital input
(0-120V, isolated)

limit clamp
current

5mm blue
3V 20mA

=> 20 Ohm
1->3, 2->3: 12V
3->1, 2->3: 7V

20
m

A
->

2V

Dip Switch:
- switching: 25mA
- conducting: 100mA

relay: 70mA

8x protected
digital input

(0-120V, isolated)

I2C pullup + protection

8x digital output (8 Bit shift register + darlington)

5mm blue
3V 20mA
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	Hierarchical Labels
	Digital-IN 0-120V (Terminal)
	Digital-OUT 0V, 3.3V (GPIO)
	Drain_LED

	Symbols
	C31
	D59
	D60
	Q11
	Q12
	R72
	RN10
	RN11
	RN18
	SW3
	U18


	Protected-Digital-Input4 (Page 6)
	Hierarchical Labels
	Digital-IN 0-120V (Terminal)
	Digital-OUT 0V, 3.3V (GPIO)
	Drain_LED

	Symbols
	C32
	D62
	D63
	Q13
	Q14
	R79
	RN10
	RN12
	RN18
	SW4
	U19


	Protected-Digital-Input5 (Page 7)
	Hierarchical Labels
	Digital-IN 0-120V (Terminal)
	Digital-OUT 0V, 3.3V (GPIO)
	Drain_LED

	Symbols
	C33
	D65
	D66
	Q15
	Q16
	R86
	RN10
	RN12
	RN18
	SW4
	U20


	Protected-Digital-Input6 (Page 8)
	Hierarchical Labels
	Digital-IN 0-120V (Terminal)
	Digital-OUT 0V, 3.3V (GPIO)
	Drain_LED

	Symbols
	C34
	D68
	D69
	Q17
	Q18
	R93
	RN10
	RN12
	RN18
	SW4
	U21


	Protected-Digital-Input7 (Page 9)
	Hierarchical Labels
	Digital-IN 0-120V (Terminal)
	Digital-OUT 0V, 3.3V (GPIO)
	Drain_LED

	Symbols
	C35
	D71
	D72
	Q19
	Q20
	R100
	RN10
	RN12
	RN18
	SW4
	U22


	8x-LED-common-anode_external1 (Page 10)
	Hierarchical Labels
	Anode
	LED1
	LED2
	LED3
	LED4
	LED5
	LED6
	LED7
	LED8

	Symbols
	J32


	8x-LED-common-anode_external (Page 11)
	Hierarchical Labels
	Anode
	LED1
	LED2
	LED3
	LED4
	LED5
	LED6
	LED7
	LED8

	Symbols
	J33


	8x-LED-common-cathode_external (Page 12)
	Hierarchical Labels
	GND
	LED1
	LED2
	LED3
	LED4
	LED5
	LED6
	LED7
	LED8

	Symbols
	J22


	2x-LED-common-anode_external_1 (Page 13)
	Hierarchical Labels
	Anode
	LED1
	LED2

	Symbols
	J24


	2x-LED-common-anode_external_ (Page 14)
	Hierarchical Labels
	Anode
	LED1
	LED2

	Symbols
	J26



