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D+V_USB
D-

USB
Connectors.SchDoc

This documentation describes Open Hardware and is 
licensed under the CERN OHL v. 1.2.

You may redistribute and modify this documentation 
under the terms of the CERN OHL v.1.2. 
(http://ohwr.org/cernohl). 

This documentation is distributed WITHOUT ANY 
EXPRESS OR IMPLIED WARRANTY, INCLUDING   OF 
MERCHANTABILITY, SATISFACTORY QUALITY   AND 
FITNESS FOR A PARTICULAR PURPOSE.

Please see the CERN OHL v.1.2 for applicable conditions.
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V_USB

RESET
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RESET
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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.

GND

Spark Gaps -- Case

MCH.SP.7
MCH.SP.1

MCH.SP.8
MCH.SP.2

MCH.SP.9
MCH.SP.3

MCH.SP.10
MCH.SP.4

MCH.SP.11
MCH.SP.5

MCH.SP.12
MCH.SP.6

Ploopy

MCH.LOGO.1

Ploopy logo, silkscreen

COFID1 COFID2 

COLOGO1 

PIMCH0SP0101 

COSP1 

PIMCH0SP0201 

COSP2 

PIMCH0SP0301 

COSP3 

PIMCH0SP0401 

COSP4 

PIMCH0SP0501 

COSP5 

PIMCH0SP0601 

COSP6 

PIMCH0SP0701 

COSP7 

PIMCH0SP0801 

COSP8 

PIMCH0SP0901 

COSP9 

PIMCH0SP01001 

COSP10 

PIMCH0SP01101 

COSP11 

PIMCH0SP01201 

COSP12 

PIMCH0SP0101 PIMCH0SP0201 PIMCH0SP0301 PIMCH0SP0401 PIMCH0SP0501 PIMCH0SP0601 PIMCH0SP0701 PIMCH0SP0801 PIMCH0SP0901 PIMCH0SP01001 PIMCH0SP01101 PIMCH0SP01201 
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PE6 (INT6/AIN0) 1

UVcc
2

D-3

D+
4

UGND5

UCAP6

VBUS
7

PB0 (SS/PCINT0)
8

PB1 (PCINT1/SCLK)
9

PB2 (PDI/PCINT2/MOSI) 10

PB3 (PDO/PCINT3/MISO)
11

PB7 (PCINT7/OC0A/OC1C/RTS)
12

RESET
13

VCC
14

GND 15

XTAL2
16

XTAL1
17

PD0 (OC0B/SCL/INT0)
18

PD1 (SDA/INT1) 19

PD2 (RXD1/INT2) 20

PD3 (TXD1/INT3)
21

PD5 (XCK1/CTS) 22

GND23

AVCC
24

PD4 (ICP1/ADC8)
25

PD6 (T1/OC4D/ADC9)
26

PD7 (T0/OC4D/ADC10)
27

PB4 (PCINT4/ADC11)
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)
36PF6 (ADC6/TDO)
37PF5 (ADC5/TMS)
38

PF4 (ADC4/TCK) 39
PF1 (ADC1) 40
PF0 (ADC0)

41

AREF
42

GND
43

AVCC
44

I/O 8
I/O 9
I/O 10
I/O 11

I/O 5
I/O 13

I/O 3 / SCL
I/O 2 / SDA
I/O 0 / RX
I/O 1 / TX

I/O 4

I/O 12
I/O 6

I/O 7

A5
A4
A3
A2

A0
A1

MCU.U.1

ATMEGA32U4RC-AU

MISO
1

5V
2

SCK
3

MOSI
4

RST
5

GND
6

MCU.J.1

Atmel_ICSP

D-

V_USB

GND

SCLK MOSI
MISO V_USB

GND

RESET

D+

1uF 25V

MCU.C.1
0805

GND

V_USB
V_USB

SCLK
MOSI
MISO

10k 1%

MCU.R.1
0805

RESET

GND

16MHz
MCU.Y.1
ECS-160-12-30B-AGM

0.1uF 100V

MCU.C.6
0805

10uF 25V

MCU.C.7
0805

GND

GND

0.1uF 100V

MCU.C.5
0805

GND

0.1uF 100V

MCU.C.8
0805

GND

0.1uF 100V

MCU.C.9
0805

0.1uF 100V

MCU.C.4
0805

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.

GND

RESET

0.1uF 100V

MCU.C.22
0805

GND

V_USB

V_USB

V_USB V_USB

V_USB

10k 1%

MCU.R.5
0805

V_USB

When the HWBE fuse is enabled (set to 
zero), the \H\W\B pin will be sampled 
on the rising edge of reset. If this pin is 
zero, the reset vector will be the 
bootloader. Otherwise, the device will 
start as normal.'

Because of space constraints, we 
include a little header here. A user can 
trigger it by sticking a pair of tweezers 
(or other conductive jumper) into the 
header.

ADNS_SDIO

ADNS_CS

ADNS_SCLK

+1

-
2

MCU.J.3

HEADER2
GND

PIMCU0C0101 

PIMCU0C0102 
COC1 

PIMCU0C0401 

PIMCU0C0402 COC4 

PIMCU0C0501 

PIMCU0C0502 COC5 

PIMCU0C0601 

PIMCU0C0602 
COC6 

PIMCU0C0701 

PIMCU0C0702 
COC7 

PIMCU0C0801 

PIMCU0C0802 COC8 

PIMCU0C0901 

PIMCU0C0902 
COC9 

PIMCU0C02201 

PIMCU0C02202 
COC22 

PIMCU0J0101 PIMCU0J0102 

PIMCU0J0103 PIMCU0J0104 

PIMCU0J0105 PIMCU0J0106 

COJ1 

PIMCU0J0301 

PIMCU0J0302 

COJ3 

PIMCU0R0101 

PIMCU0R0102 
COR1 

PIMCU0R0501 

PIMCU0R0502 
COR5 

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 

PIMCU0C0101 

PIMCU0C0401 

PIMCU0C0501 PIMCU0C0601 PIMCU0C0701 

PIMCU0C0801 PIMCU0C0901 

PIMCU0C02201 

PIMCU0J0106 

PIMCU0J0302 

PIMCU0U0101 

PIMCU0U0105 

PIMCU0U0108 

PIMCU0U01015 

PIMCU0U01018 

PIMCU0U01019 

PIMCU0U01020 

PIMCU0U01021 

PIMCU0U01022 

PIMCU0U01023 

PIMCU0U01025 

PIMCU0U01026 

PIMCU0U01027 

PIMCU0U01029 

PIMCU0U01030 

PIMCU0U01032 

PIMCU0U01035 

PIMCU0U01036 

PIMCU0U01037 

PIMCU0U01038 

PIMCU0U01039 

PIMCU0U01040 

PIMCU0U01041 

PIMCU0U01043 

PIMCU0Y0102 

PIMCU0Y0104 

PIMCU0J0101 

PIMCU0U01011 

NLMISO 
PIMCU0J0104 

PIMCU0U01010 
NLMOSI 

PIMCU0C0102 PIMCU0U0106 

PIMCU0C0402 PIMCU0U01042 

PIMCU0J0301 PIMCU0R0501 PIMCU0U01033 

PIMCU0U0103 POD0 

PIMCU0U0104 POD0 

PIMCU0U01012 POADNS0SCLK 

PIMCU0U01016 

PIMCU0Y0101 

PIMCU0U01017 
PIMCU0Y0103 

PIMCU0U01028 POADNS0C\S\ 

PIMCU0U01031 POADNS0SDIO 

PIMCU0C02202 

PIMCU0J0105 

PIMCU0R0101 
PIMCU0U01013 

NLR\E\S\E\T\ POR\E\S\E\T\ 

PIMCU0J0103 

PIMCU0U0109 

NLSCLK 

PIMCU0C0502 PIMCU0C0602 PIMCU0C0702 

PIMCU0C0802 PIMCU0C0902 

PIMCU0J0102 

PIMCU0R0102 

PIMCU0R0502 

PIMCU0U0102 

PIMCU0U0107 

PIMCU0U01014 PIMCU0U01024 

PIMCU0U01034 PIMCU0U01044 

NLV0USB 

POV0USB 

POADNS0C\S\ 

POADNS0SCLK 

POADNS0SDIO 

POD0 

POR\E\S\E\T\ 

POV0USB 
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0.1uF 100V

MOS.C.11
0805

10uF 25V

MOS.C.10
0805

GND GND

22R 1%

MOS.R.4
0805

22R 1%

MOS.R.3
0805

SDIO
1

XY_LED
2

RESET3
CS

4

VDD5
5

GND 6

REGO
7

SCLK
8

MOS.U.2

ADNS-5050

V_USB

MOS.D.1
SIDELED-A67F

1uF 25V

MOS.C.3
0805

0.1uF 100V

MOS.C.2
0805

GND

ADNS_SCLK

ADNS_SDIO

ADNS_CS
RESET

PIMOS0C0201 

PIMOS0C0202 
COC2 

PIMOS0C0301 

PIMOS0C0302 
COC3 

PIMOS0C01001 

PIMOS0C01002 
COC10 

PIMOS0C01101 

PIMOS0C01102 
COC11 

PIMOS0D010A 
PIMOS0D010C COD1 PIMOS0R0301 

PIMOS0R0302 
COR3 

PIMOS0R0401 

PIMOS0R0402 
COR4 

PIMOS0U0201 

PIMOS0U0202 

PIMOS0U0203 

PIMOS0U0204 

PIMOS0U0205 

PIMOS0U0206 

PIMOS0U0207 

PIMOS0U0208 

COU2 

PIMOS0C0201 PIMOS0C0301 

PIMOS0C01001 PIMOS0C01101 

PIMOS0U0206 

PIMOS0C0202 PIMOS0C0302 PIMOS0U0207 

PIMOS0C01002 PIMOS0C01102 

PIMOS0D010A 
PIMOS0R0302 

PIMOS0U0205 POV0USB 

PIMOS0D010C 

PIMOS0R0401 

PIMOS0U0202 

PIMOS0R0301 
PIMOS0R0402 

PIMOS0U0201 POADNS0SDIO 

PIMOS0U0203 POR\E\S\E\T\ 
PIMOS0U0204 POADNS0C\S\ 

PIMOS0U0208 POADNS0SCLK 

POADNS0C\S\ 

POADNS0SCLK 

POADNS0SDIO 

POR\E\S\E\T\ 

POV0USB 
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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

D-

D+

V_USB

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

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

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

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

Vcc (red)
1

D- (white)
2

D+ (green)
3

UID
4

GND
5

SHIELD
6

USB.J.2

10118192-0001LF

GND

PIUSB0FB0101 PIUSB0FB0102 
COFB1 

PIUSB0FB0201 PIUSB0FB0202 
COFB2 

PIUSB0FB0301 PIUSB0FB0302 
COFB3 

PIUSB0J0201 

PIUSB0J0202 

PIUSB0J0203 

PIUSB0J0204 

PIUSB0J0205 

PIUSB0J0206 

COJ2 

PIUSB0R0601 PIUSB0R0602 

COR6 

PIUSB0R0701 PIUSB0R0702 

COR7 

PIUSB0Z0101 PIUSB0Z0102 PIUSB0Z0103 

PIUSB0Z0104 PIUSB0Z0105 PIUSB0Z0106 

COZ1 

PIUSB0J0205 

PIUSB0J0206 

PIUSB0Z0102 

PIUSB0FB0101 PIUSB0J0201 

PIUSB0Z0104 PIUSB0Z0105 PIUSB0Z0106 

PIUSB0FB0102 POV0USB 

PIUSB0FB0201 

PIUSB0J0202 

PIUSB0Z0103 

PIUSB0FB0202 PIUSB0R0601 

PIUSB0FB0301 

PIUSB0J0203 

PIUSB0Z0101 

PIUSB0FB0302 PIUSB0R0701 

PIUSB0J0204 

PIUSB0R0602 POD0 

PIUSB0R0702 POD0 POD0 

POV0USB 
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USB.R.7

USB.R.6 U
SB

.FB
.3

USB.FB.2

USB.FB.1

MOS.R.4
MOS.R.3

MOS.C.11

MOS.C.10 MOS.C.3

MOS.C.2

MCU.R.5

MCU.R.1

MCU.J.3

MCU.C.22

M
C

U
.C

.9

MCU.C.8

M
C

U
.C

.7

M
C

U
.C

.6

MCU.C.5

MCU.C.4

MCU.C.1

M
C

H
.F

ID
.1

BOOTLOADER

PAMCH0FID0101 

COMCH0FID01 

PAMCH0FID0201 

COMCH0FID02 

COMCH0LOGO01 

PAMCH0SP0101 
COMCH0SP01 

PAMCH0SP0201 
COMCH0SP02 

PAMCH0SP0301 
COMCH0SP03 

PAMCH0SP0401 
COMCH0SP04 

PAMCH0SP0501 
COMCH0SP05 

PAMCH0SP0601 
COMCH0SP06 

PAMCH0SP0701 
COMCH0SP07 

PAMCH0SP0801 
COMCH0SP08 

PAMCH0SP0901 
COMCH0SP09 

PAMCH0SP01001 
COMCH0SP010 

PAMCH0SP01101 
COMCH0SP011 

PAMCH0SP01201 
COMCH0SP012 

PAMCU0C0101 PAMCU0C0102 COMCU0C01 

PAMCU0C0401 

PAMCU0C0402 COMCU0C04 

PAMCU0C0501 PAMCU0C0502 COMCU0C05 

PAMCU0C0601 

PAMCU0C0602 

COMCU0C06 
PAMCU0C0701 

PAMCU0C0702 

COMCU0C07 

PAMCU0C0801 

PAMCU0C0802 
COMCU0C08 

PAMCU0C0901 

PAMCU0C0902 COMCU0C09 

PAMCU0C02201 PAMCU0C02202 
COMCU0C022 

PAMCU0J0106 PAMCU0J0105 
PAMCU0J0104 PAMCU0J0103 

PAMCU0J0101 PAMCU0J0102 

COMCU0J01 

PAMCU0J0301 PAMCU0J0302 

COMCU0J03 

PAMCU0R0101 PAMCU0R0102 COMCU0R01 

PAMCU0R0501 PAMCU0R0502 
COMCU0R05 

PAMCU0U0101 PAMCU0U0102 PAMCU0U0103 PAMCU0U0104 PAMCU0U0105 PAMCU0U0106 PAMCU0U0107 PAMCU0U0108 PAMCU0U0109 PAMCU0U01010 PAMCU0U01011 
PAMCU0U01012 

PAMCU0U01013 

PAMCU0U01014 

PAMCU0U01015 

PAMCU0U01016 

PAMCU0U01017 

PAMCU0U01018 

PAMCU0U01019 

PAMCU0U01020 

PAMCU0U01021 

PAMCU0U01022 

PAMCU0U01023 PAMCU0U01024 PAMCU0U01025 PAMCU0U01026 PAMCU0U01027 PAMCU0U01028 PAMCU0U01029 PAMCU0U01030 PAMCU0U01031 PAMCU0U01032 PAMCU0U01033 
PAMCU0U01034 

PAMCU0U01035 

PAMCU0U01036 

PAMCU0U01037 

PAMCU0U01038 

PAMCU0U01039 

PAMCU0U01040 

PAMCU0U01041 

PAMCU0U01042 

PAMCU0U01043 

PAMCU0U01044 

COMCU0U01 

PAMCU0Y0101 

PAMCU0Y0102 PAMCU0Y0103 

PAMCU0Y0104 

COMCU0Y01 

PAMOS0C0201 PAMOS0C0202 COMOS0C02 

PAMOS0C0301 PAMOS0C0302 COMOS0C03 PAMOS0C01001 PAMOS0C01002 COMOS0C010 

PAMOS0C01101 PAMOS0C01102 COMOS0C011 

PAMOS0D010C 

PAMOS0D010A 

COMOS0D01 

PAMOS0R0301 PAMOS0R0302 
COMOS0R03 

PAMOS0R0401 PAMOS0R0402 
COMOS0R04 PAMOS0U0202 PAMOS0U0204 PAMOS0U0203 PAMOS0U0201 

PAMOS0U0205 PAMOS0U0206 PAMOS0U0207 PAMOS0U0208 

PAMOS0U020 
COMOS0U02 

PAUSB0FB0101 PAUSB0FB0102 COUSB0FB01 

PAUSB0FB0201 PAUSB0FB0202 
COUSB0FB02 

PAUSB0FB0301 

PAUSB0FB0302 COUSB0FB03 
PAUSB0J0206 PAUSB0J0205 PAUSB0J0204 PAUSB0J0203 PAUSB0J0202 PAUSB0J0201 

COUSB0J02 

PAUSB0R0601 PAUSB0R0602 COUSB0R06 
PAUSB0R0701 

PAUSB0R0702 
COUSB0R07 

PAUSB0Z0106 
PAUSB0Z0105 
PAUSB0Z0104 PAUSB0Z0103 

PAUSB0Z0102 
PAUSB0Z0101 

COUSB0Z01 

PAMCH0SP0101 

PAMCH0SP0201 

PAMCH0SP0301 

PAMCH0SP0401 

PAMCH0SP0501 

PAMCH0SP0601 

PAMCH0SP0701 

PAMCH0SP0801 

PAMCH0SP0901 

PAMCH0SP01001 

PAMCH0SP01101 

PAMCH0SP01201 

PAMCU0C0101 

PAMCU0C0401 

PAMCU0C0501 

PAMCU0C0601 PAMCU0C0701 

PAMCU0C0801 

PAMCU0C0901 

PAMCU0C02201 

PAMCU0J0106 

PAMCU0J0302 

PAMCU0U0101 PAMCU0U0105 PAMCU0U0108 

PAMCU0U01015 

PAMCU0U01018 

PAMCU0U01019 

PAMCU0U01020 

PAMCU0U01021 

PAMCU0U01022 

PAMCU0U01023 PAMCU0U01025 PAMCU0U01026 PAMCU0U01027 PAMCU0U01029 PAMCU0U01030 PAMCU0U01032 

PAMCU0U01035 

PAMCU0U01036 

PAMCU0U01037 

PAMCU0U01038 

PAMCU0U01039 

PAMCU0U01040 

PAMCU0U01041 

PAMCU0U01043 

PAMCU0Y0102 

PAMCU0Y0104 

PAMOS0C0201 
PAMOS0C0301 PAMOS0C01001 

PAMOS0C01101 

PAMOS0U0206 

PAUSB0J0205 PAUSB0J0206 

PAUSB0Z0102 

PAMCU0J0101 

PAMCU0U01011 

PAMCU0J0104 

PAMCU0U01010 

PAMCU0C0102 

PAMCU0U0106 

PAMCU0C0402 PAMCU0U01042 

PAMCU0J0301 PAMCU0R0501 PAMCU0U01033 

PAMCU0U0103 

PAUSB0R0602 

PAMCU0U0104 

PAUSB0R0702 

PAMCU0U01012 

PAMOS0U0208 

PAMCU0U01016 PAMCU0Y0101 
PAMCU0U01017 

PAMCU0Y0103 

PAMCU0U01028 

PAMOS0U0204 

PAMCU0U01031 

PAMOS0U0201 

PAMOS0C0202 
PAMOS0C0302 

PAMOS0U0207 

PAMOS0D010C 

PAMOS0R0401 
PAMOS0U0202 

PAMOS0R0301 

PAMOS0R0402 

PAUSB0FB0101 

PAUSB0J0201 

PAUSB0Z0104 
PAUSB0Z0105 
PAUSB0Z0106 

PAUSB0FB0201 
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