
Fiducial	marks
(Top+bottom)
(Only	two	needed
on	small	board)

3.3V	Amplifier	and	Logic	Supply

3.3V-5.5V	CW	Switching	Supply

(CW1_VDC)

INA199B	output	is	relative	to	REF,	
which	must	be	separately	measured	
(because	of	extra	resistance	placed	
on	REF	pin,	see	datasheet).		Factor	is
100V/V	so	R2=1	-->	100mV/mA

ADC1_IN16:	CW	supply	voltage	monitor
								(with	resistive	divider	through	INA199)
ADC1_IN15:	CW	supply	current	monitor	
								(using	INA199,	relative	to	ADC1_IN16)
ADC1_IN12:	CW	output	voltage	monitor
								(resistive	divider	from	stage	1	output)
ADC1_IN8:	Resonator	sine	wave	monitor
								(capacitive	divider	from	resonator	output)

REF	output	is	proportional	to	VDDSW,	
based	on	INA199B	internal	1M+10k
and	100K	external	at	REF	pin.

Place	filter	capacitor
close	to	ADC	input	pin

Place	filter	capacitor
close	to	ADC	input	pin

VDDSW	current	and
voltage	monitoring

100uH,	Rs=3.5Ω

>1kΩ,	40-2000MHz

>1kΩ,	40-2000MHz

WIPAC	LABase	V1.0
Prototype
UW-Madison
March	2022

TVS	prevents	CW	voltage
rising	above	allowed	max

Typ.	operation	10V-20V	each.

Typ.	operation
±25-50	volts

Drains	HV	at
power-down

Typical	working	voltage	for	each	
stage	in	CW	chain	is	50V-100V.

All	capacitors	in	resonator	and	
CW	chain	must	be	C0G/NP0	type.

LC	resonance	caps	are	specified	
as	0805	but	0603	should	be	ok.

Filter	components	chosen	
to	allow	UART	~300k	baud
while	70dB	down	@10MHz

DNL	is	standard,	separate
supplies	with	current
monitor	only	on	VDDSW.
By	installing	0Ω	jumper	and
supplying	only	VDDSW=3.3,
total	current	is	monitored.

MMCX	connector	for
single-ended	amp	out

Reverse	current	
spec	<1µA	at	
working	volts

Ground	this	line	to
bypass	bootloader	and
start	in	user	program.

3M	value	gives	full	ADC	
range	for	VDDUA=3.3V.

(10K	protects	pin
if	uC	power	is	off)

Resonator	sine	
wave	monitor

CW	voltage	per
stage	measured
at	first	stage

Test	pad

Alternate	P/N:
Würth	66012002111503
Multicomp	37-06-TGG	

(RES_SINE)

10000pF/630V	capacitors	must	be
C0G/NP0	type.		Even	larger	values
(33000pF)	are	available	in	1210	size
at	moderately	higher	cost

(100M	resistors
can	shift	to	B
row	if	needed
to	help	layout)

Option	to	use	MDOM	uBase	style
IDC	ribbon	connector	for	development.		
Set	VDDU=3.3V=VDDSW.		If	this	is
used,	remove	USB	supply	jumpers.

Ex.	LMK107B7105KAHT
has	+3%	and	flat	at	1V

RJ45	connector	for
differential	output.
Will	also	be	used	for
power	&	comms	in
final	version.

Connect	analog	and
digital	grounds	at	a
single	point

>1kΩ,	40-2000MHz

Set	0	and	DNL	to	select
3.3V	or	5V	for	CW	drive

Remove	both	jumpers	
if	power	is	sourced	
from	ribbon	connector

Default	connector	for
development	is	USB,
supplying	power	and
virtual	COM	port
communications
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