
3/29/21	1:31:39	PM		/Physics_education/physics_398dlp/EAGLE_pcb/projects/p398dlp_sp2021_group1_v3/p398dlp_sp2021_group1_v3.sch	(Sheet:	1/2)

Note	that	TX	<-->	RX

Looking	into	male
micro-B	USB	connector
(on	the	cable)

5 4 3 2 1

GND ID D+ D- +5

Physics	398DLP	group	1
LoRa-linked	vector	anemometer
George	Gollin,	University	of	Illinois
February	2021

LiPoly	battery	(off	board)
to	M4	battery	jack

VBAT

See	assembly	instructions	on	sheet	2.
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keep	this	cap	close	
to	the	M4	pins

Set	the	M4	ADC	resolution	to	12	bits	
using	analogReadResolution(12);

LCD

The	MCP23008	is	an
I2C	port	expander

We	must	enable	the	"weak	pull-up"
(100k)	resistors	at	any	GPx	lines
used	as	inputs.

IN1	=	true:		connect	S1A	to	D1
IN1	=	false:	connect	S1B	to	D1
IN2	=	true:		connect	S2A	to	D2
IN2	=	false:	connect	S2B	to	D2We	just	want	pads	and	holes

here	for	future	convenience.
Do	not	install	the	header.

We	just	want	pads	and	holes
here	for	future	convenience.
Do	not	install	the	header.

Set	DS3231	registers	to	generate
a	1kHz	square	wave	from	the	SQW	pin.
Use	the	trimpot	for	tone	and	volume.

N.B.:	the	PCB	version	fabricated
in	February	2021	omitted	this
(necessary)	resistor.

N.B.:	the	PCB	version	fabricated
in	February	2021	omitted	the
ADG436	VDD	connection	to	3.3V.

N.B.:	the	PCB	version	fabricated
in	February	2021	omitted	the	2k
pullup	resistor	here.	It	is	necessary.

N.B.:	the	PCB	version	fabricated
in	February	2021	has	this	net	as
ANEMOMETER:	now	changed!

to	sheet	2

LED



3/29/21	1:31:39	PM		/Physics_education/physics_398dlp/EAGLE_pcb/projects/p398dlp_sp2021_group1_v3/p398dlp_sp2021_group1_v3.sch	(Sheet:	2/2)

Physics	398DLP	group	1
LoRa-linked	vector	anemometer
George	Gollin,	University	of	Illinois
March	2021
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connector
pins

5	x	AA	battery	pack
bottom	view

GND 7.5Vbanana	jack

banana	jack

Assembly	instructions
0.	Check	that	signal	trace	into	M4	pin	A0	on	bottom	of	board	has	been	cut.
1.	Install	all	capacitors	and	the	resistors	identified	on	the	PCB	silkscreens.
2.	Install	the	TSOP38238	and	its	pull-up	resistor,	which	needs	to	be	soldered	
			directly	to	the	device's	OUT	and	VCC	pins.
3.	Install	the	red	LED	and	the	DIP	socket	for	the	ADG436,	then	connect	ADG436
			pin	13	to	any	convenient	3.3V	net.
4.	Install	the	DS3231	and	M4	header.	Leave	the	M4	pin	A0	unclipped	for	the	moment.
				Install	the	RFM95W	headers,	using	an	8-pin	header	instead	of	a	9-pin	so	that	the
				LoRa	reset	input	is	not	connected	to	anything.	Install	the	5k	pull-up	on	the	RTC,
				between	pins	1	and	7.	
5.	Install	a	jumper	wire	between	M4	pin	A0	and	the	LoRa	G0	pin.	(This	net	is	LORA_G0_INT)
6.	Install	10k	trimpots,	DIP	socket	for	MCP23008,	and	all	remaining	headers.
7.	Install	ribbin	cable	connectors.
8.	Install	wires	to	the	back	side	of	the	Anemometer	ribbon	cable	connector	to	bring	out
			GND	and	the	anemometer	analog	output	voltage.	(I	use	black	and	yellow,	and	attach	banana	jacks.)
9.	Insert	all	2-56	nylon	screws	(except	for	the	two	holding	the	5xAA	battery	pack	in	place),	hold	
				in	place	with	nylon	nut.	Add	a	second	nylon	nut	to	each	screw.
10.	Install	the	battery	pack,	hold	in	place	with	nylon	screws.
11.	Install	all	breakout	boards,	etc.	etc.

external	2	x	AA	battery	pack
with	male	JST	PH	connector

Powered	by	external	battery	pack;	amplifier	has	female	JST	PH	connector
Note	that	capacitors	are	1	uF,	not	0.1	uF.
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pull	SPI_SD_CS	low
to	write	to	SD.

N.B.:	the	PCB	version	fabricated
in	February	2021	has	grounded	the
RST	pin.	It	needs	to	float:	do	this
by	using	an	8-pin	header,	instead
of	a	9-pin	header	so	there	is	no
connection	to	the	RST	input.

N.B.:	the	PCB	version	fabricated
in	February	2021	has	no	
connection	to	the	G0	pin.	Oops!


