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VUSB_UNPROTECTED

Can be powered by USB
if barrel jack is unused

External power 5 to 24V

Power supply should support >2.7A draw,
which is the maximum this circuit will draw
in a fault condition

Typical draw is 1.5A @ 5V
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Power is supplied on board,
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TVS clamps input voltage
to 27.2V in the case of
incorrect power supply
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No voltage clamp on VUSB;
I'm assuming no one's cutting
up a USB cable and connecting
it to a high voltage
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Errata: MISO and MOSI are flipped somewhere
along this line

Errata: I was not able to program the microcontroller
through this header (had to solder on an
already-programmed microcontroller); I think a level
shifter is necessary

Errata: USB current should probably be limited to
much less; 2.0A is typically for an entire hub, not
a single port.

Errata: USB was unrelable across different USB cables.
VBUS capacitance or inrush may be out of spec, and data
lines should be impedance controlled. 

Errata: perhaps worth adding
ESD protection
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Runs on 5 to 24V
Absolute maximum rating is 28V
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POWER_ON

With minimum 5V for VEXT, 220k
resistor along with internal pulldown
of 870k guarantees at least 4V on
Enable pin, which is above 1.6V
threshold.

Even at 28V, 220k resistor limits
current to 100uA into 6V zener
diode protection inside chip.
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gives time constant
OTOO 100ms
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Real-Time Clock
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5V * (825 / (825 + 464)) = 3.2V

28V * (107 / (107 + 825)) = 3.2V

VEXT and VUSB
detection and
measurement

Microcontroller

Desolder the resistor divider
if an ADC is desired for an
alternative purpose

Errata: LED data line is PC1, not PD6

Errata: PWR_LED_DISABLE should be moved to a
pin that supports hardware PWM
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Update: 11 chips



1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date: 
KiCad E.D.A.  kicad 5.0.2-bee76a070ubuntu16.04.1

Rev: 0.1Size: A4
Id: 6/18

Title: LED Mandala Clock
File: led_arm.sch
Sheet: /LED Chain/LED Arm 1/
Drawn by: Steven Keyes

RGB

V
C

C
1

V
D

D
2

DOUT 3DIN4

G
N

D
5

BIN6

D4
WS2813

DIN
BIN

DOUT
PENULTIMATE_DOUT

VDD_3V3

GND

RGB

V
C

C
1

V
D

D
2

DOUT 3DIN4

G
N

D
5

BIN6

D5
WS2813

VDD_3V3

GND

RGB

V
C

C
1

V
D

D
2

DOUT 3DIN4

G
N

D
5

BIN6

D6
WS2813

VDD_3V3

GND

VDD_3V3

C11
100nF

GND

VDD_3V3

C12
100nF

GND

RGB

V
C

C
1

V
D

D
2

DOUT 3DIN4

G
N

D
5

BIN6

D7
WS2813

VDD_3V3

GND

RGB

V
C

C
1

V
D

D
2

DOUT 3DIN4

G
N

D
5

BIN6

D8
WS2813

VDD_3V3

GND

RGB

V
C

C
1

V
D

D
2

DOUT 3DIN4

G
N

D
5

BIN6

D9
WS2813

VDD_3V3

GND

RGB

V
C

C
1

V
D

D
2

DOUT 3DIN4

G
N

D
5

BIN6

D10
WS2813

VDD_3V3

GND

RGB

V
C

C
1

V
D

D
2

DOUT 3DIN4

G
N

D
5

BIN6

D11
WS2813

VDD_3V3

GND

RGB

V
C

C
1

V
D

D
2

DOUT 3DIN4

G
N

D
5

BIN6

D12
WS2813

VDD_3V3

GND

RGB

V
C

C
1

V
D

D
2

DOUT 3DIN4

G
N

D
5

BIN6

D13
WS2813

VDD_3V3

GND

RGB

V
C

C
1

V
D

D
2

DOUT 3DIN4

G
N

D
5

BIN6

D14
WS2813

VDD_3V3

GND

VDD_3V3

C13
100nF

GND

VDD_3V3

C14
100nF

GND

VDD_3V3

C15
100nF

GND

VDD_3V3

C16
100nF

GND

VDD_3V3

C17
100nF

GND

VDD_3V3

C18
100nF

GND

VDD_3V3

C19
100nF

GND

VDD_3V3

C20
100nF

GND

VDD_3V3

C21
100nF

GND

In the case that a chip fails and
stops driving its DOUT line, the
next chip uses BIN as a backup

LED Arm

Errata: WS2813 has ceramic bypass capacitors
in its package; external capacitors are not
needed.
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In the case that a chip fails and
stops driving its DOUT line, the
next chip uses BIN as a backup

LED Arm

Errata: WS2813 has ceramic bypass capacitors
in its package; external capacitors are not
needed.
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In the case that a chip fails and
stops driving its DOUT line, the
next chip uses BIN as a backup

LED Arm

Errata: WS2813 has ceramic bypass capacitors
in its package; external capacitors are not
needed.
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In the case that a chip fails and
stops driving its DOUT line, the
next chip uses BIN as a backup

LED Arm

Errata: WS2813 has ceramic bypass capacitors
in its package; external capacitors are not
needed.
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In the case that a chip fails and
stops driving its DOUT line, the
next chip uses BIN as a backup

LED Arm

Errata: WS2813 has ceramic bypass capacitors
in its package; external capacitors are not
needed.
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In the case that a chip fails and
stops driving its DOUT line, the
next chip uses BIN as a backup

LED Arm

Errata: WS2813 has ceramic bypass capacitors
in its package; external capacitors are not
needed.
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In the case that a chip fails and
stops driving its DOUT line, the
next chip uses BIN as a backup

LED Arm

Errata: WS2813 has ceramic bypass capacitors
in its package; external capacitors are not
needed.
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In the case that a chip fails and
stops driving its DOUT line, the
next chip uses BIN as a backup

LED Arm

Errata: WS2813 has ceramic bypass capacitors
in its package; external capacitors are not
needed.
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In the case that a chip fails and
stops driving its DOUT line, the
next chip uses BIN as a backup

LED Arm

Errata: WS2813 has ceramic bypass capacitors
in its package; external capacitors are not
needed.
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In the case that a chip fails and
stops driving its DOUT line, the
next chip uses BIN as a backup

LED Arm

Errata: WS2813 has ceramic bypass capacitors
in its package; external capacitors are not
needed.
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In the case that a chip fails and
stops driving its DOUT line, the
next chip uses BIN as a backup

LED Arm

Errata: WS2813 has ceramic bypass capacitors
in its package; external capacitors are not
needed.
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In the case that a chip fails and
stops driving its DOUT line, the
next chip uses BIN as a backup

LED Arm

Errata: WS2813 has ceramic bypass capacitors
in its package; external capacitors are not
needed.
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Errata: This component has several pins incorrect, perhaps
due to changes between KiCad 4 and 5.
It can be made operational by cutting certain pins, bridging
certain pads, and changing the CBUS configuration using
the FTDI utility software.


