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This documentation is distributed WITHOUT ANY 
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FITNESS FOR A PARTICULAR PURPOSE.
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LBS.SW.1

D2LS-21

LBS.SW.2

D2LS-21

These two switches actuate the 
buttons for the ring and little 
fingers. They're located on the 
base board, unlike the switches 
for the rest of the controls.

1k resistors provide some ESD 
protection, limiting injection 
currents.

Since the pull-up resistors are 
about 40k on the GPIO, the caps 
on this circuit limit the rise time to 
about 1 millisecond, which should 
help with debouncing if 
populated.
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MCH.FID.1

IPC-7351 Fiducial 1mm

MCH.FID.2

IPC-7351 Fiducial 1mm

Pick and Place Fiducials

Since the case has gaps in it, we expect ESD to worm its way in via 
creepage and perhaps other ways. To protect the board from this 
eventuality, we place spark gaps along the edges.
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28

PB5 (PCINT5/OC1A/OC4B/ADC12)
29

PB6 (PCINT6/OC1B/OC4B/ADC13)
30

PC6 (OC3A/OC4A)
31

PC7 (ICP3/CLK0/OC4A)
32

PE2 (HWB)
33

VCC
34

GND 35

PF7 (ADC7/TDI) 36
PF6 (ADC6/TDO)

37PF5 (ADC5/TMS)
38PF4 (ADC4/TCK)
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MCU.C.4
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GND

IMPORTANT NOTE:

Unused GPIO are 
grounded to improve 
EMC performance. To 
make best use of this, 
grounded GPIO should 
be set to:

OUTPUT LOW + 
PULLDOWN

This will ground the chip 
through the GPIO pins.

ButtonScrollWheel

ButtonLeftClick

ScrollWheelOpto1

3V3

GND

MCU.D.1
SPMWH1228

1k 1%

MCU.R.2
0805

GND

ButtonRingFinger

ButtonLittleFinger

ButtonRightClick

RESET

0.1uF 100V

MCU.C.22
0805

GND

PIMCU0C0101 

PIMCU0C0102 
COC1 

PIMCU0C0201 

PIMCU0C0202 
COC2 

PIMCU0C0301 

PIMCU0C0302 
COC3 

PIMCU0C0401 

PIMCU0C0402 COC4 

PIMCU0C0501 

PIMCU0C0502 COC5 

PIMCU0C0601 

PIMCU0C0602 
COC6 

PIMCU0C0701 

PIMCU0C0702 
COC7 

PIMCU0C0801 

PIMCU0C0802 COC8 

PIMCU0C0901 

PIMCU0C0902 
COC9 

PIMCU0C02201 

PIMCU0C02202 
COC22 

PIMCU0D0101 

PIMCU0D0102 
COD1 

PIMCU0J0101 PIMCU0J0102 

PIMCU0J0103 PIMCU0J0104 

PIMCU0J0105 PIMCU0J0106 

COJ1 

PIMCU0R0101 

PIMCU0R0102 
COR1 

PIMCU0R0201 

PIMCU0R0202 
COR2 

PIMCU0U0101 

PIMCU0U0102 

PIMCU0U0103 

PIMCU0U0104 

PIMCU0U0105 

PIMCU0U0106 

PIMCU0U0107 

PIMCU0U0108 

PIMCU0U0109 

PIMCU0U01010 

PIMCU0U01011 

PIMCU0U01012 

PIMCU0U01013 

PIMCU0U01014 

PIMCU0U01015 

PIMCU0U01016 

PIMCU0U01017 

PIMCU0U01018 

PIMCU0U01019 

PIMCU0U01020 

PIMCU0U01021 

PIMCU0U01022 

PIMCU0U01023 

PIMCU0U01024 

PIMCU0U01025 

PIMCU0U01026 

PIMCU0U01027 

PIMCU0U01028 

PIMCU0U01029 

PIMCU0U01030 

PIMCU0U01031 

PIMCU0U01032 

PIMCU0U01033 

PIMCU0U01034 

PIMCU0U01035 

PIMCU0U01036 

PIMCU0U01037 

PIMCU0U01038 

PIMCU0U01039 

PIMCU0U01040 

PIMCU0U01041 

PIMCU0U01042 

PIMCU0U01043 

PIMCU0U01044 

COU1 

PIMCU0Y0101 
PIMCU0Y0102 

PIMCU0Y0103 

PIMCU0Y0104 COY1 

PO3V3 

POButtonLeftClick 

POButtonLittleFinger 

POButtonRightClick 

POButtonRingFinger 

POButtonScrollWheel 

POC\S\ 

POD0 
POMISO 
POMOSI 

POR\E\S\E\T\ 

POSCLK 

POScrollWheelOpto0 

POScrollWheelOpto1 

POV0USB 



1

1

2

2

3

3

4

4

D D

C C

B B

A A

5

Ploopy Corporation

Mississauga ON L5C 0A3

8

MouseSensor.SchDoc

R1.003

10/8/2019 4:39:55 AM

Title:

Date:

Version:

Sheet ofTime:

PCB: Base.PrjPCB

Copyright Ploopy Corporation 2019
137-1140 Burnhamthorpe Road W

Canada

Licensed under the CERN OHL v. 1.2
http://ohwr.org/cernohl

NC
1

NC2

VDDPIX3

VDD4

VDDIO
5

NC
6

RESET
7

GND
8
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MOS.R.4
0805

22R 1%

MOS.R.3
0805

1V8

1V8

SCLK
MOSI

MISO

CS

RESET

GND

10k 1%

MOS.R.5
0805

3V3

3V3

PIMOS0C01001 

PIMOS0C01002 
COC10 

PIMOS0C01101 

PIMOS0C01102 
COC11 

PIMOS0R0301 

PIMOS0R0302 
COR3 

PIMOS0R0401 

PIMOS0R0402 
COR4 

PIMOS0R0501 

PIMOS0R0502 
COR5 

PIMOS0U0201 

PIMOS0U0202 

PIMOS0U0203 

PIMOS0U0204 

PIMOS0U0205 

PIMOS0U0206 

PIMOS0U0207 

PIMOS0U0208 

PIMOS0U0209 

PIMOS0U02010 

PIMOS0U02011 

PIMOS0U02012 

PIMOS0U02013 

PIMOS0U02014 

PIMOS0U02015 

PIMOS0U02016 

COU2 

PO1V8 

PO3V3 

POC\S\ 

POMISO 
POMOSI 

POR\E\S\E\T\ 

POSCLK 



1

1

2

2

3

3

4

4

D D

C C

B B

A A

6

Ploopy Corporation

Mississauga ON L5C 0A3

8

Regulators.SchDoc

R1.003

10/8/2019 4:39:55 AM

Title:

Date:

Version:

Sheet ofTime:

PCB: Base.PrjPCB

Copyright Ploopy Corporation 2019
137-1140 Burnhamthorpe Road W

Canada

Licensed under the CERN OHL v. 1.2
http://ohwr.org/cernohl

GND
GND

1uF 25V
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VIN
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GND
2

EN
3
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4

VOUT
5

REG.U.3
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100pF 100V

REG.C.15
0805

GND

VIN1

GND
2

EN
3

NC
4

VOUT 5
REG.U.4

AP2204K-1.8

10uF 25V

REG.C.17
0805

GND
GND

1uF 25V

REG.C.16
0805

1V8

1uF 25V

REG.C.18
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GND
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22R 1%

USB.R.6

0805

2

4

5

6
1 3

USB.Z.1
IP4220CZ6,125

22R 1%

USB.R.7

0805

GND

We have a connection to 
GND here so that we 
have the option to 
ground the shield.

We include two spaces so 
we can ground the 
connector shell at both 
sides.

GND

D-

D+

10uF 25V

USB.C.19
0805

GND

V_USB

Everyone recommends we add 10uF of 
capacitance to the 5V input of the USB 
port, so we'll do that.

This neato device 
protects the mouse 
from ESD. It should be 
more than adequate 
for this relatively tame 
application.

Vcc (red)
1

D- (white) 2

D+ (green)
3

GND 4

SHIELD
5

USB.J.2

1734346-4

USB.FB.1
ACML-0805-601-T

USB.FB.2
ACML-0805-601-T

USB.FB.3
ACML-0805-601-T

0R

USB.R.14
0805

GND

This 0R 
resistor can 
be 
populated 
by a ferrite if 
we have 
EMC issues.

0R

USB.R.13
0805

0R

USB.R.15
0805

GND
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PIUSB0R01401 

PIUSB0R01402 
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VPC.CJ.1

VPC.CJ.2

VPC.CJ.3

VPC.CJ.4

VPC.CJ.6

VPC.CJ.7

VPC.CJ.5

VPC.CJ.8

VPC.CJ.9

The two PCBs have castellated connections, 
which are represented here. These carry a 
shared ground and all the signals from the 
various UI bits and pieces that are hosted on 
the vertical board.

GND

ButtonScrollWheel

ScrollWheelOpto0

ScrollWheelOpto1

ButtonLeftClick

ButtonRightClick

3V3

1k 1%
VPC.R.8
0805

1k 1%
VPC.R.9
0805

The inline resistors on the switch lines provide a 
modicum of ESD protection, limiting injected 
currents. Since the case should provide some 
decent protection against static discharge, we 
settle for a pretty basic solution.

1k 1%
VPC.R.10
0805

2

4

5

61

3

VPC.Z.2

IP4220CZ6,125

GND

This TVS array is here to protect the MCU from 
ESD strikes that happen upon the vertical board. 
Since only a few signals come back, this allows us 
to neatly protect against strikes that come from 
the left/right click buttons without having to 
worry too hard about the case design.
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