
REV	0.2,	Mai	2019:
-	Minor	Changes	in	Silk-Screen	Markings
-	Added	Pullup	on	UART-Lines	with	Solder-Jumpers	to	prevent	Hardware-Resets	when	RX	(DIO14)	is	left	floating	-	XBee	Resets	automatically	after	RX	keeps	low	for	6	seconds
-	Changed	value	of	Resistor	Network	for	Transistors

REV	0.1,	April	2019:
	-	Initial	Design

POWER-SUPPLY

	-	Power-Path	Selection	(USB	or	Network)
	-	Protection	Circuit
	-	Stable	3.3	V

XBEE-3

	-	All	Pins	available	on	Connector
	-	Micro-Python	Engine	

16-Channel	PWM

	-	PWM	IC	with	I2C-Control
	-	connected	to	XBee-Module
	-	4	Low-Side	NPN-Switches
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Protection	Circuit:
	-	Reverse	Polarity	(Zener	Diode)
	-	Overvoltage	(Shottky	Diode)
	-	Overcurrent	(One-Way	Fuse)
-	USB	Reverse	Current	(Shottky-Diode)

Rating	Power	Supply:
	-	7-15	Volts,	3.5	Watt

Rating	Protection	Circuit:
	-	maximum	of	500	mA	@	7	Volt
	-	maximum	Supply	Voltage	of	15	Volt

Shottky:
	-	15	Volt	

Zener	Diode:
	-	Lowest	Forward	Voltage	(Parts	must	withstand	this	negative	voltage	in	Case	of	Reverse	Polarity)
	-	Only	allow	Current/Voltage	from	the	USB-Port	to	the	DC/DC	(the	Voltage	Drop	is	okay,	USB	will	deliver	5	Volts,	0.25	Volts	Drop,	DC/DC	Will	work	down	to	3.3	Volts)

Minimum:	3.35	V	for	Buck	Mode,	3.3	V	for	Direct	Power

Not	Used

Not	Used

Alternativ:	7427931

CTRL:	Active	High,	pull	to	GND	to	disable	the	device.	
Pull	high	or	leave	open	to	enable	the	device

3.3	Volt	Power-Management	and	Protection	Circuit

USB	Connector,	ESD	Protection	and	Filtering	on	VBUS	and	D+/D-

10
%

10
0m

W

25
V

X
7R

10
%

16
V

X
7R

10
%

25
V

X
7R

10
%

25
V

X
7R

10
%

10
V

X
7R

10
%

10
%

10
0m

W
10
%

10
0m

W

33
0

0.
1u
F

P
E

68
0n
F

GND

G
N
D

GND

GND

GND

0.
24
V

15
V

59
0m

W
40
W

0.24V +3
V
3

GND

10
uF

10
uF 22
uF

GND

GND

GND

VBUS
D-
D+

GND

SHIELD

ID

X1

R
1 C
1

C
2L1 L2

D+A1

D-A2

GND3

D+B 6

D-B 5

NC 4

U1

D
3

F1

VINA1*2

CTRLC1

NCE2

VOUT A5*2

VSENSE C5

TRIM E5SEQE1

PGOOD D1

GNDA3*15

D
1

D2

C
3

L3 L5

C
5 C
6

R
5

R
6

PE

DCON_P

DCON_P

DCON_N

DCON_N
USBD_P
USBD_N

V
B
U
S

VBUS

VSAFEVSUPPLY
PS1

Date: Sheet:

REV:

TITLE:

Document	Number:

14.06.19	12:36 2/6

Receiver HLI

0.2

XBee	3	Carrier	with	12x	PWM	and	4x	LED-PWM	for	CC	ICs

HLI20190401

3.3	Volt	Power	Management	and	USB-Connector



SEL:	logic	low	=	SxA	to	Dx,	logic	high	=	SxB	to	Dx	
EN:	Active	low	enable:	When	this	pin	is	high,	all	switches	are	turned	off
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USB	to	UART

USB	Mode-Switch:

When	USB	is	connected,	the	FTDI-Chips	internal	LDO	will	generate	a	stable	3.3	Volt	to	power	the	Chip.	
Additionally,	the	3.3	Volt	is	used	as	a	Signal	to	trigger	the	Analog/Digital	MUX-ICs	to	route	all	UART-Signals	to	the	USB.	
Hence,	it	is	possible	to	leave	a	Microcontroller	attached	to	the	board	even	if	you	attach	a	USB-Cable:	
all	UART-Signals	will	be	routed	to	the	USB	Port	allowing	to	flash/program/talk	to	the	XBee3	chip.

USB	Mode-Switch
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USB	to	Serial	and	UART-Mux	(for	XBee-3	Programming	or	general	UART	communication	over	USB,	USB	has	Priority)
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I2C	Pull-Up

I2C	to	16	x	PWM
4x	Low-Side	LED-Driver	for	On-Semi.	CCR	LED	Drivers

Low-Side	Switch	Power-Stage	for	CCR-LED	Drivers	(2A,	40V)
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16x	PWM	IC	and	4x	Low-Side	Switch	to	Drive	CC-LED	ICs	from	On-Semi
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XBee	3	Module

For	applications	that	need	to	ensure	the	lowest	sleep	current,	never	leave	unconnected	inputs	floating.	Use	internal	or	external	pull-up	or	pull-down	resistors,	or	set	the	unused	I/O	lines	to	outputs.	

Indicator Reset Commissioning	Button

UART	Pull-Up
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For	Micropython	Firmware,	there	is	a	possiblity	to	select	between	16	Adresses	using	the	Dipswitches.	
The	Dipswitch	is	also	present	on	the	Board-to-Board	Connector

If	CTS	and	RTS	(Serial	Flow	Control)	is	needed,	remove	the	0	ohm	Jumper	to	enable,	then	only	4	addresses	are	possible.

If	external	pull-up	resistors	are	needed,	add	the	corresponding	resistor	network.

Board-To-Board	Connector

Mode/Adrr.	Select	Option

LED-Connector
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Board-Connector,	Addr./Mode	Dipswitch	and	Mounting-Points
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