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This source describes Open Hardware and is licensed 
under the CERN-OHL-S v2.

You may redistribute and modify this source and make 
products using it under the terms of the CERN-OHL-S v2 
(https://ohwr.org/cernohlsv2.txt). This source is 
distributed WITHOUT ANY EXPRESS OR IMPLIED 
WARRANTY, INCLUDING OF MERCHANTABILITY, 
SATISFACTORY QUALITY AND FITNESS FOR A 
PARTICULAR PURPOSE. 

Please see the CERN-OHL-S v2 for applicable conditions.

Source location:  
https://github.com/ploopyco/classic-trackball

As per CERN-OHL-S v2 section 4, should You produce 
hardware based on this source, You must where 
practicable maintain the Source Location visible on the 
external case of the Ploopy Classic Trackball or other 
products you make using this source.
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LBS.SW.1

D2LS-21

LBS.SW.2

D2LS-21

These switches can be 
found under the various 
buttons on the mouse.

Activate the pull-up 
resistors on the GPIO pins 
attached to these 
switches to make them 
work.
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LEDData

There are two LED strips 
laid out, one on the top 
of the board and another 
on the bottom.

From the factory, only the 
top strip is populated. If 
you want, you can 
populate the bottom strip 
to get extra lights going. 
This would allow for 
lighting to shine through 
if you also use a 
translucent bottom cover 
on the mouse.
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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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25
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PD7 (T0/OC4D/ADC10)
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28
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PE2 (HWB) 33

VCC
34

GND
35

PF7 (ADC7/TDI)
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38
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42

GND
43
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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
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A3
A2

A0
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MCU.U.1
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MISO
1
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2
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MCU.J.1
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0.1uF 100V
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3V3

3V3

GND
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MCU.C.9
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0.1uF 100V

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.
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1V8

SCLK
MOSI

MISO

CS

RESET

GND

10k 1%

MOS.R.5
0805

3V3

3V3

MOTION

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 

PIMOS0R0302 

PIMOS0U0204 
NL1V8 

PO1V8 

PIMOS0R0502 

PIMOS0U0205 
NL3V3 

PO3V3 

PIMOS0C01001 PIMOS0C01101 

PIMOS0U0208 

PIMOS0C01002 PIMOS0C01102 PIMOS0U0203 

PIMOS0R0301 
PIMOS0R0402 

PIMOS0R0401 
PIMOS0U02015 PIMOS0R0501 

PIMOS0U02012 POMISO 

PIMOS0U0201 

PIMOS0U0202 

PIMOS0U0206 

PIMOS0U0207 POR\E\S\E\T\ 

PIMOS0U0209 POMOTION 

PIMOS0U02010 POSCLK 
PIMOS0U02011 POMOSI 

PIMOS0U02013 POC\S\ 

PIMOS0U02014 

PIMOS0U02016 

PO1V8 

PO3V3 

POC\S\ 

POMISO 
POMOSI 

POMOTION 

POR\E\S\E\T\ 

POSCLK 



1

1

2

2

3

3

4

4

D D

C C

B B

A A

7

Ploopy Corporation

Mississauga ON L5C 0A3

9

Regulators.SchDoc

R1.002

8/3/2021 8:51:45 PM

Title:

Date:

Version:

Sheet ofTime:

PCB: QMKMouse.PrjPCB

Copyright Ploopy Corporation 2021
137-1140 Burnhamthorpe Road W

Canada

Licensed under the CERN-OHL-S v2
http://ohwr.org/cernohl

GND
GND

1uF 25V

REG.C.12
0805

V_USB 3V3

10uF 25V

REG.C.13
0805

1uF 25V

REG.C.14
0805

GND

VIN
1

GND
2

EN
3

BYP
4

VOUT
5

REG.U.3

AP2202K-3.3

100pF 100V

REG.C.15
0805

GND

VIN
1

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
0805

GND

PIREG0C01201 

PIREG0C01202 
COC12 

PIREG0C01301 

PIREG0C01302 
COC13 

PIREG0C01401 

PIREG0C01402 
COC14 

PIREG0C01501 

PIREG0C01502 
COC15 

PIREG0C01601 

PIREG0C01602 
COC16 

PIREG0C01701 

PIREG0C01702 
COC17 

PIREG0C01801 

PIREG0C01802 
COC18 

PIREG0U0301 

PIREG0U0302 

PIREG0U0303 PIREG0U0304 

PIREG0U0305 

COU3 

PIREG0U0401 

PIREG0U0402 

PIREG0U0403 PIREG0U0404 

PIREG0U0405 

COU4 

PIREG0C01201 PIREG0C01301 PIREG0C01401 

PIREG0C01501 

PIREG0C01601 PIREG0C01701 PIREG0C01801 

PIREG0U0302 

PIREG0U0402 

PIREG0C01202 

PIREG0C01602 

PIREG0U0301 

PIREG0U0303 

PIREG0U0401 

PIREG0U0403 

POV0USB PIREG0C01302 PIREG0C01402 PIREG0U0305 PO3V3 

PIREG0C01502 PIREG0U0304 

PIREG0C01702 PIREG0C01802 
PIREG0U0405 PO1V8 

PIREG0U0404 

PO1V8 

PO3V3 POV0USB 
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TopScrollWheelOpto0

TopScrollWheelOpto1

SCW.Qt.1
PT26-51B/TR8 or PT12-21B/TR8

SCW.Qt.2
PT26-51B/TR8 or PT12-21B/TR8

The scroll wheel mechanism is a 2-bit optical 
encoder. The light paths are spaced 1.5 
periods over the encoder wheel holes, which 
should allow for the detection of the rotation 
direction as well as the rotation itself.

Two IR LEDs are used as light sources; the light 
from these is obstructed by the encoder wheel 
built into the scroll wheel mechanism. Two 
phototransistors are used to detect when the 
light is blocked/not blocked by the wheel.

Typical LED forward voltage is 1.3V @20mA. 
To achieve this current level with a 3.3V supply, 
we'll use a 100R resistor, which is very 
convenient.

At this power level, the output should be 
approx 2.3mW/sr.

Since the light path distance is about 12mm, 
that works out to about 2mW/cm^2, though 
the actual delivered power will be lower due to 
the vagaries of the obstructions in the 
mechanism.

With this amount of light (and accounting for 
the fact that we'll probably lose a lot of it 
along the way), we are expecting 1-3mA out of 
the phototransistor (see figure 6 of the 
datasheet), so we size the biasing resistor 
accordingly to produce a useful signal.

100R 1%

SCW.R.1
0805

100R 1%

SCW.R.3
0805

3V3

3V3

GND

GND

3V3

3V3

GND

1k 1%

SCW.R.2
0805

1k 1%

SCW.R.4
0805

GND

3V3

SCW.D.11
IR12-21C/TR8 or VSMB10940

SCW.D.12
IR12-21C/TR8 or VSMB10940

PISCW0D0110A 
PISCW0D0110C COD11 

PISCW0D0120A 
PISCW0D0120C COD12 

PISCW0Qt010C 

PISCW0Qt010E 
COQt1 

PISCW0Qt020C 

PISCW0Qt020E 
COQt2 

PISCW0R0101 

PISCW0R0102 
COR1 

PISCW0R0201 

PISCW0R0202 
COR2 

PISCW0R0301 

PISCW0R0302 
COR3 

PISCW0R0401 

PISCW0R0402 
COR4 

PISCW0Qt010C 

PISCW0Qt020C 

PISCW0R0102 

PISCW0R0302 

NL3V3 

PO3V3 

PISCW0D0110C 

PISCW0D0120C 

PISCW0R0201 

PISCW0R0401 

PISCW0D0110A 
PISCW0R0101 

PISCW0D0120A 
PISCW0R0301 

PISCW0Qt010E 

PISCW0R0202 
POTopScrollWheelOpto0 

PISCW0Qt020E 

PISCW0R0402 
POTopScrollWheelOpto1 

PO3V3 

POTopScrollWheelOpto0 

POTopScrollWheelOpto1 
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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

Since we hide the USB traces 
sandwiched between ground 
planes, it makes a lot of sense 
to make the ground planes of 
the PCB continuous with the 
cable shield.

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.

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

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

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

GND

SHELL

GND
1

VBUS
2

CC1
3

D+
6

D- 5

SBU1
10

VBUS
11

GND 12

CC2
9

D+ 7

D-
8

SBU2
4

USB.J.3

DX07S016JA1R1500

To properly identify this device when 
connecting to a fully functional USB3.0 
upstream device, the CC pins must be 
pulled down with a "5.1k" resistor. 
Here, 5k will do to simplify the BoM.

The SBU pins in this application are 
unused, but perhaps in a future version 
they could be used to transport I2C 
from an upstream QMK keyboard? ;)

10k 1%

USB.R.12
0805

10k 1%

USB.R.13
0805

10k 1%

USB.R.14
0805

10k 1%

USB.R.15
0805

GND GND

3
4
1

2

USB.J.2

SJ-43514-SMT-TR

GND

100R 1%

USB.R.10

0805

100R 1%

USB.R.11

0805

10k 1%

USB.R.9
0805

10k 1%

USB.R.8
0805

Here we provide spaces for 
pull-up resistors on the I2C lines. 
A relatively large 10k would work 
well if they're not the only pull-up 
resistors on the bus.

Series resistors and ferrite beads on the 
I2C lines provide some protection against 
shorts to 5V/GND as well as ESD/EMI.

USB.FB.4
ACML-0805-601-T

USB.FB.5
ACML-0805-601-T

SDA

SCL

PIUSB0C01901 

PIUSB0C01902 
COC19 

PIUSB0FB0101 PIUSB0FB0102 
COFB1 

PIUSB0FB0201 PIUSB0FB0202 
COFB2 

PIUSB0FB0301 PIUSB0FB0302 
COFB3 

PIUSB0FB0401 PIUSB0FB0402 
COFB4 

PIUSB0FB0501 PIUSB0FB0502 
COFB5 

PIUSB0J0201 

PIUSB0J0202 

PIUSB0J0203 

PIUSB0J0204 

COJ2 

PIUSB0J0301 

PIUSB0J0302 

PIUSB0J0303 

PIUSB0J0304 

PIUSB0J0305 

PIUSB0J0306 

PIUSB0J0307 

PIUSB0J0308 

PIUSB0J0309 

PIUSB0J03010 

PIUSB0J03011 

PIUSB0J03012 

PIUSB0J030SHELL 

COJ3 

PIUSB0R0601 PIUSB0R0602 

COR6 

PIUSB0R0701 PIUSB0R0702 

COR7 

PIUSB0R0801 

PIUSB0R0802 
COR8 

PIUSB0R0901 

PIUSB0R0902 
COR9 

PIUSB0R01001 PIUSB0R01002 

COR10 

PIUSB0R01101 PIUSB0R01102 

COR11 

PIUSB0R01201 

PIUSB0R01202 
COR12 

PIUSB0R01301 

PIUSB0R01302 
COR13 

PIUSB0R01401 

PIUSB0R01402 
COR14 

PIUSB0R01501 

PIUSB0R01502 
COR15 

PIUSB0Z0101 PIUSB0Z0102 PIUSB0Z0103 

PIUSB0Z0104 PIUSB0Z0105 PIUSB0Z0106 

COZ1 

PIUSB0C01901 

PIUSB0J0204 

PIUSB0J0301 

PIUSB0J03012 

PIUSB0J030SHELL 

PIUSB0R01201 PIUSB0R01301 PIUSB0R01401 PIUSB0R01501 

PIUSB0Z0102 

PIUSB0C01902 PIUSB0FB0102 POV0USB PIUSB0FB0101 

PIUSB0J0201 

PIUSB0J0302 

PIUSB0J03011 

PIUSB0R0802 PIUSB0R0902 

PIUSB0Z0105 

PIUSB0FB0201 

PIUSB0J0305 

PIUSB0J0308 

PIUSB0Z0103 

PIUSB0FB0202 PIUSB0R0601 

PIUSB0FB0301 

PIUSB0J0306 

PIUSB0J0307 

PIUSB0Z0101 

PIUSB0FB0302 PIUSB0R0701 

PIUSB0FB0401 

PIUSB0J0203 

PIUSB0R0901 

PIUSB0Z0104 

PIUSB0FB0402 PIUSB0R01001 

PIUSB0FB0501 PIUSB0J0202 

PIUSB0R0801 

PIUSB0Z0106 

PIUSB0FB0502 PIUSB0R01101 

PIUSB0J0303 

PIUSB0R01402 PIUSB0R01502 

PIUSB0J0304 

PIUSB0J0309 

PIUSB0R01202 PIUSB0R01302 PIUSB0J03010 

PIUSB0R0602 POD0 

PIUSB0R0702 POD0 

PIUSB0R01002 POSDA 

PIUSB0R01102 POSCL 

POD0 

POSCL 

POSDA 

POV0USB 
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USB.J.3

USB.J.2

SCW.Qt.2

SCW.Qt.1

SCW.D.12

SCW.D.11

LE
D

.D
.7

LED.D.5

LED.D.3

LED.D.1

LBS.SW.2

LBS.SW.1
BTN.SW.8

BTN.SW.7

BTN.SW.6

BTN.SW.5
BTN.SW.4

BTN.SW.3

M
C

U
.R

.2
0

B
O

O
T

LO
A

D
E

R

X
Y

PABTN0SW030 PABTN0SW030B PABTN0SW030A 
COBTN0SW03 

PABTN0SW040 PABTN0SW040B PABTN0SW040A 
COBTN0SW04 

PABTN0SW050A PABTN0SW050 
PABTN0SW050B 

COBTN0SW05 

PABTN0SW060 
PABTN0SW060A 

PABTN0SW060B 

COBTN0SW06 

PABTN0SW070B PABTN0SW070 
PABTN0SW070A COBTN0SW07 PABTN0SW080A PABTN0SW080 PABTN0SW080B 

COBTN0SW08 

PALBS0SW010 PALBS0SW010B PALBS0SW010A 
COLBS0SW01 

PALBS0SW020 PALBS0SW020B PALBS0SW020A 
COLBS0SW02 

PALED0C02002 

PALED0C02001 

COLED0C020 

PALED0C02102 
PALED0C02101 

COLED0C021 

PALED0C02302 
PALED0C02301 

COLED0C023 

PALED0C02402 

PALED0C02401 

COLED0C024 

PALED0C02502 PALED0C02501 

COLED0C025 

PALED0C02602 

PALED0C02601 COLED0C026 

PALED0C02702 

PALED0C02701 COLED0C027 

PALED0C02802 PALED0C02801 
COLED0C028 

PALED0D0102 

PALED0D0101 

PALED0D0103 

PALED0D0104 
COLED0D01 

PALED0D0203 
PALED0D0202 

PALED0D0204 
PALED0D0201 

COLED0D02 

PALED0D0304 

PALED0D0303 
PALED0D0301 

PALED0D0302 
COLED0D03 PALED0D0404 

PALED0D0403 PALED0D0402 

PALED0D0401 

COLED0D04 

PALED0D0502 

PALED0D0503 

PALED0D0501 

PALED0D0504 
COLED0D05 PALED0D0601 

PALED0D0602 

PALED0D0604 

PALED0D0603 

COLED0D06 

PALED0D0703 PALED0D0704 

PALED0D0702 PALED0D0701 
COLED0D07 

PALED0D0804 

PALED0D0801 

PALED0D0803 

PALED0D0802 
COLED0D08 

PALED0R01602 

PALED0R01601 
COLED0R016 

PALED0R01702 
PALED0R01701 

COLED0R017 

PALED0R01802 PALED0R01801 

COLED0R018 

PALED0R01902 PALED0R01901 

COLED0R019 

PAMCH0FID0101 
COMCH0FID01 

PAMCH0FID0201 
COMCH0FID02 

COMCH0LOGO01 

COMCH0LOGO02 

PAMCH0SP0101 
COMCH0SP01 

PAMCH0SP0201 
COMCH0SP02 

PAMCH0SP0301 
COMCH0SP03 

PAMCH0SP0401 
COMCH0SP04 

PAMCH0SP0501 
COMCH0SP05 

PAMCH0SP0601 
COMCH0SP06 

PAMCH0SP0701 
COMCH0SP07 

PAMCH0SP0801 
COMCH0SP08 

PAMCH0SP0901 
COMCH0SP09 

PAMCH0SP01001 
COMCH0SP010 

PAMCH0SP01101 
COMCH0SP011 

PAMCH0SP01201 
COMCH0SP012 

PAMCH0SP01301 
COMCH0SP013 PAMCH0SP01401 

COMCH0SP014 

PAMCH0SP01501 
COMCH0SP015 

PAMCH0SP01601 
COMCH0SP016 

PAMCH0SP01701 
COMCH0SP017 

PAMCH0SP01801 
COMCH0SP018 

PAMCH0SP01901 
COMCH0SP019 

PAMCH0SP02001 
COMCH0SP020 

PAMCH0SP02101 
COMCH0SP021 

PAMCH0SP02201 
COMCH0SP022 

PAMCH0SP02301 
COMCH0SP023 

PAMCH0SP02401 
COMCH0SP024 

PAMCH0SP02501 
COMCH0SP025 PAMCH0SP02601 

COMCH0SP026 

PAMCH0SP02701 
COMCH0SP027 

PAMCH0SP02801 
COMCH0SP028 

PAMCU0C0102 

PAMCU0C0101 

COMCU0C01 

PAMCU0C0402 PAMCU0C0401 

COMCU0C04 

PAMCU0C0502 PAMCU0C0501 

COMCU0C05 

PAMCU0C0602 PAMCU0C0601 

COMCU0C06 

PAMCU0C0702 PAMCU0C0701 

COMCU0C07 

PAMCU0C0802 PAMCU0C0801 

COMCU0C08 

PAMCU0C0902 PAMCU0C0901 

COMCU0C09 PAMCU0C02202 

PAMCU0C02201 

COMCU0C022 

PAMCU0J0104 

PAMCU0J0102 PAMCU0J0101 

PAMCU0J0106 

PAMCU0J0103 

PAMCU0J0105 

COMCU0J01 

PAMCU0J0401 

PAMCU0J0402 COMCU0J04 PAMCU0R0102 

PAMCU0R0101 

COMCU0R01 

PAMCU0R02002 

PAMCU0R02001 
COMCU0R020 

PAMCU0U01032 

PAMCU0U01034 
PAMCU0U01033 

PAMCU0U01031 

PAMCU0U01038 PAMCU0U01037 PAMCU0U01036 PAMCU0U01035 

PAMCU0U01028 
PAMCU0U01027 

PAMCU0U01030 
PAMCU0U01029 

PAMCU0U01024 

PAMCU0U01023 

PAMCU0U01026 

PAMCU0U01025 

PAMCU0U01018 PAMCU0U01019 PAMCU0U01022 PAMCU0U01020 PAMCU0U01021 

PAMCU0U01042 PAMCU0U01044 PAMCU0U01043 PAMCU0U01040 PAMCU0U01039 PAMCU0U01041 

PAMCU0U0102 
PAMCU0U0101 

PAMCU0U0103 

PAMCU0U01012 PAMCU0U01013 PAMCU0U01016 PAMCU0U01017 PAMCU0U01014 PAMCU0U01015 

PAMCU0U0106 
PAMCU0U0107 

PAMCU0U0104 
PAMCU0U0105 

PAMCU0U01010 

PAMCU0U01011 

PAMCU0U0108 

PAMCU0U0109 

COMCU0U01 

PAMCU0Y0103 

PAMCU0Y0102 

PAMCU0Y0104 

PAMCU0Y0101 
COMCU0Y01 

PAMOS0C01002 

PAMOS0C01001 

COMOS0C010 

PAMOS0C01102 

PAMOS0C01101 

COMOS0C011 

PAMOS0R0302 
PAMOS0R0301 

COMOS0R03 

PAMOS0R0402 

PAMOS0R0401 

COMOS0R04 

PAMOS0R0502 

PAMOS0R0501 

COMOS0R05 

PAMOS0U0209 PAMOS0U02010 PAMOS0U02011 

PAMOS0U0208 

PAMOS0U020 
PAMOS0U0207 PAMOS0U0206 

PAMOS0U02012 PAMOS0U02013 PAMOS0U02014 PAMOS0U02015 PAMOS0U02016 

PAMOS0U0205 PAMOS0U0204 PAMOS0U0203 PAMOS0U0202 
PAMOS0U0201 

COMOS0U02 

PAREG0C01202 PAREG0C01201 

COREG0C012 

PAREG0C01302 

PAREG0C01301 

COREG0C013 

PAREG0C01402 

PAREG0C01401 

COREG0C014 

PAREG0C01502 

PAREG0C01501 

COREG0C015 

PAREG0C01602 PAREG0C01601 COREG0C016 

PAREG0C01702 

PAREG0C01701 

COREG0C017 

PAREG0C01802 

PAREG0C01801 

COREG0C018 

PAREG0U0302 PAREG0U0301 PAREG0U0303 

PAREG0U0305 PAREG0U0304 

COREG0U03 

PAREG0U0403 

PAREG0U0404 PAREG0U0405 

PAREG0U0402 PAREG0U0401 COREG0U04 

PASCW0D0110C PASCW0D0110 PASCW0D0110A 
COSCW0D011 

PASCW0D0120C PASCW0D0120 PASCW0D0120A 
COSCW0D012 

PASCW0Qt010C PASCW0Qt010E 

COSCW0Qt01 

PASCW0Qt020C PASCW0Qt020E 

COSCW0Qt02 

PASCW0R0102 PASCW0R0101 

COSCW0R01 

PASCW0R0202 

PASCW0R0201 

COSCW0R02 

PASCW0R0302 

PASCW0R0301 

COSCW0R03 

PASCW0R0402 

PASCW0R0401 

COSCW0R04 

PAUSB0C01902 

PAUSB0C01901 

COUSB0C019 

PAUSB0FB0102 

PAUSB0FB0101 

COUSB0FB01 

PAUSB0FB0202 PAUSB0FB0201 
COUSB0FB02 PAUSB0FB0302 PAUSB0FB0301 
COUSB0FB03 

PAUSB0FB0402 PAUSB0FB0401 
COUSB0FB04 

PAUSB0FB0502 PAUSB0FB0501 
COUSB0FB05 

PAUSB0J02022 

PAUSB0J0203 

PAUSB0J0202 PAUSB0J0204 PAUSB0J0201 
COUSB0J02 

PAUSB0J030SHELL 
PAUSB0J0301 

PAUSB0J0302 
PAUSB0J0303 
PAUSB0J0304 

PAUSB0J0305 
PAUSB0J0306 

PAUSB0J0307 
PAUSB0J0308 

PAUSB0J0309 
PAUSB0J03010 

PAUSB0J03011 
PAUSB0J03012 

PAUSB0J030 

COUSB0J03 

PAUSB0R0602 PAUSB0R0601 
COUSB0R06 

PAUSB0R0702 PAUSB0R0701 
COUSB0R07 

PAUSB0R0802 

PAUSB0R0801 

COUSB0R08 

PAUSB0R0902 

PAUSB0R0901 
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