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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.
LBS.SW.1 BTN.SW.3
ButtonLeftClick
D2LS-21
GND GND
LBS.SW.2 BTN.SW.4
ButtonfighiCick
D2LS-21
GND GND
BTN.SW.5 BTN.SW.6
D2LS-21 D2LS-21
GND GND
BTN.SW.7 BTN.SW.8
ButtonScrollWheel
D2LS-21 D2LS-21
GND GND
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[ iEbbata LEDData LEDR.16 LEDData ——
0805
1k 1%
LED.DA
LED.C.20 V_USB 1] VDD DIN 4 V USB
0805
0.1uF 100V
2 3
— DOUT VSS __I —
GND IN-PISSTATPRPGPB~ — GND —=
GND GND
There are two LED strips
LED.D.3 laid out, one on the top
V_USB 1 4 of the board and another V_ USB
LED.C.23 | e DI on the bottom.
0805
0.1uF 100V From the factory, only the
2 3 top strip is populated. If
=2 o hes you want, you can =
GND IN-PIS5TATPRPGPB = populate the bottom strip GND =1
GND to get extra lights going. GND
This would allow for
lighting to shine through
if you also use a
LED.D.5 translucent bottom cover
LED.C.25 V_USB 1 vop DIN 4 on the mouse. V USB
0805
0.1uF 100V
2 3
— DOUT VSS __I —
GND IN-PIS5TATPRPGPB~ — GND —
GND GND
LED.D.7 J
LED.C27 V_USB 1] VDD DIN 4 V_ USB
0805
0.1uF 100V
2 3
— 1 DOUT VSS __I 1 |_
GND IN-PIS5TATPRPGPB~ — GND =
LED.R.18 GND GND
805
1k 1%
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Pick and Place Fiducials

MCH.FID.1

IPC-7351 Fiducial 1mm

MCH.LOGO.1

Ploopy

Ploopy logo, silkscreen

MCH.FID.2

IPC-7351 Fiducial 1mm

Spark Gaps -- Case

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.

MCH.SP.7 MCH.SP.9 MCH.SP.11

MCH.SP.1 MCH.SP.3 MCH.SP.5
MCH.SP.2 MCH.SP.4 MCH.SP.6
MCH.SP.8 MCH.SP.10 MCH.SP.12

MCH.SP.13 MCH.SP.17
MCH.SP.14 MCH.SP.18
MCH.SP.15 MCH.SP.19
MCH.SP.16 MCH.SP.20

MCH.SP.25 MCH.SP.27
MCH.SP.21 MCH.SP.23
MCH.SP.22 MCH.SP.24
MCH.SP.26 MCH.SP.28
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1 2 3 4
MCU.U.1 _
@Y _UsB Uvee PBO (SS/PCINTO) i—2 e
3 PB1 (PCINT1/SCLK) <55 — o
D- PB2 (PDI/PCINT2/MOS|) <t
4 PB3 (PDO/PCINT3/MISO) |s—2
<Py D+ 28
5 1108 PB4 (PCINT4/ADCLY) [i5e—
Heem UGND /09 PB5 (PCINTS/OC1A/OC4B/ADC12) <iso—{ _LEDData
— /010 PB6 (PCINT6/OC1B/OCAB/ADCL3) (<t -
oD 1/0 11 PB7 (PCINT7/OCOA/OC1C/RTS) = ButtonDPI
8 | ucap os PC6 (OC3A/OCAA) IMPORTANT NOTE:
MCU.C.1 v USB , 1/0 13 PC7 (ICP3/CLKO/OC4A) Unused GPIO are
V_USB VBUS
0805 grounded to improve
1/03/SCL PDO (OCOB/SCL/INTO)
1uF 25V EMC performance. To
— 1/0 2 / SDA PD1 (SDA/INT1) :
— make best use of this,
GND 3v3 LOOURX RDZEXDIAND2) rounded GPIO should
/1O 1/TX PD3 (TXD1/INT3) ge set to:
MCU.R.1 5 o :
/0 4 PD4 (ICP1/ADCB8) <> ButtonLeftClick
0805 =< 22 =
10k 1% RESET 13 | =—— PDS (XCKI/CTS) 322 PULDOWN.
RESET e RESET 1/0 12 PD6 (T1/OC4D/ADCY) [<is=—
MCU.C.22 16 AL /0 6 PD7 (TO/OC4D/ADC10) <t> ButtonForward This will ground the chip
g?lousp 100v MCUY A PE2 (WB) 4%3 _ through the GPIO pins.
— /107 PE6 (INT6/AINO) <= ButtonRightClick
GND oo 17 Al A5 PFO (ADCO) {5~ TopScrollWheelOptoo
A4 PF1 (ADC1)
A3 PF4 (ADC4/TCK) g 2. TopScrolWheelOptol
A2 PF5 (ADC5/TMS) <E3
AL PF6 (ADC6/TDO) gg
A0 PF7 (ADC7/TDI) |
42
MCU.C.4 ARED
0805
0805 o 23v3 - 24 | avee vee 14 3v3
0805 IMCU.C.G :LMCU.C 7
0.1uF 100V 23 15 0805 0805
H CND COD Jo—rrmvgu 10uF 25V
N GND
3v3 S 44| avee vee L34 _3v3
IOBOS :LMCU.C.Q
0.1UF 100V 43 35 0805
D e % 0.1UF 100V

ATMEGA32U4RC-AU
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w

MOS.R.3

0805

22R 1%

3Vv3

MOS.R.4

0805

22R 1%

3 VDDPIX LED_P 15 0805

MOS.U.2 MOS.R.5
I 10k 1%
MOS.C.10 ——MOS.C.11 — |13
0805 0805 Cs =
_| 10ur25v _| o.1uF100v VS ﬁ IS0
= = MOSI (< MOSI
GND GND SOLK =10 eIl
1V8 V8 a 4 | ypp MOTION =2
33 Vs 8 5  yppio ,
RESET [
8 | eND
- NC NC 12
< NC NC
— 1 NC
GND PMW3360DM-T2QU
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REG.U.3
‘ V_UsB 1 1 VIN VOuT 5 I 1 3v3 >
REG.C.12 REG.C.13 REG.C.14
0805 0805 0805
1uF 25V 2 | GND :lOUF 25V :1uF 25V
= GND GND
GND
3 EN BYP 4
AP2202K-3.3
GND
REG.U.4
1 5
VIN  vouT 1v8 >
—T—REGAC.le —T—REG.CA17 —I—REG.C.18
0805 0805 0805
1uF 25V 2 | GND :louF 25V :luF 25V
= GND GND
GND
3 EN NC 4
AP2204K-1.8
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RESET

RST.U.5

[ |

EVQ-Q2B03W

i—

@
Z
o
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33 3v3

p:

LSCW.R.1
*0805
100R 1%

ZSCW.D.11

3v3

A

:SCW.R.3
0805
100R 1%

ZSCW.D.12

< scw.Qt.1

TopScrollWheelOpto0

SCW.R.2
0805
1k 1%

«} scw.qQt.2

TopScrollWheelOptol

SCW.R.4
0805
1k 1%

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 ligh
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 t
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.
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1 2 4
Here we provide spaces for
pull-up resistors on the 12C lines.
A relatively large 10k would work
well if they're not the only pull-up Series resistors and ferrite beads on the
resistors on the bus. USB.R.8 <USB.R.9 12C lines provide some protection against
0805 <0805 shorts to 5V/GND as well as ESD/EMI.
10k 1% 10k 1%
USB.J.2
1 USB.FB.4 USB.R10_ a5
4 ACML-0805-601-T 0805
3 L 100R 1%
: [ [ | USB.FB.5 UASE.R.ll o
ACML-0805-601-T 0805
SJ-43514-SMT-TR 100R 1%
GND
Everyone recommends we add 10uF of
USB.J.3 capacitance to the 5V input of the USB
GND | 1 port, so we'll do that.
;| A0S ! [ VUsE >
V(?gi 3 ¢ €0 ACML-0805-601-T VEOSH
4 USB.C.19
SBU2 0805
5 10uF 25V
e ¢ g =
D+ | ; . GND
- A —
b g7 —UsBFB2 USBRE
R 9 4 ¢ ¢ [ ACML-0805-601-T 0805
SIS | 1(1) [ 22R 1%
VBUS LUSB.R.12;USBR.13 2$USB.R.142USB R.15 g )—_USBFB3 USBR7
N 12 $0805 50805 $0805 0805 ACML-0805-601-T 0805
10k 1% |10k 1% 10k 1% |10k 1% 22R 1%
(]
L L
SHELL = — © o <~
| GND GND

GND
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.

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 12C
from an upstream QMK keyboard? ;)

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

USB.Z.1
IP4220CZ6,125

9]
Z
w)

application.
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