1 [ [ 3 [ [ 5 [ [ 7 [ 8
FID2 FID10
Fiducial Fiducial
& FID3 & FID11
Fiducial Fiducial
FID&4 FID12
Fiducial Fiducial
& FIDS & FID13
Fiducial Fiducial
FID6 FID14
Fig%cial F:dbgcial
& Fiducial& Fiducial
+5V FID8 FID15
Fiducial Fiducial
RobotConnectors & FID1 & FID16
Fiducial Fiducial
ESCs
Motor Connectors
ML_HALL+——=o
ML_H1 ML_HALL_U
ML_H2 ML_HALL_V ML_TXI
ML_H3 ML_HALL_W ML_RX
ML_P1 ML_PHASE_U
ML_P2 ML_PHASE_V
ML_P3 ML_PHASE_W
o
MC_T1 D=z
MC_T2 MC_TEMP
MC_HALL+<——o
MC_H1l MC_HALL_U
MC_H2| MC_HALL_V MC_TX
MC_H3Ct DMC_HALL_W MC_RX<
MC_P1 MC_PHASE_U
MC_P2 MC_PHASE_V
MC_P3 MC_PHASE_W
MR_HALL+<——
MR_H1l MR_HALL_U
MR_H2| MR_HALL_V MR_TX
MR_H3| MR_HALL_W MR_RX
MR_P1 MR_PHASE_U
MR_P2< KOMR_PHASE_V
MR_P3 MR_PHASE_W ESC_SHUTDOWNZS
ENABLE_CHARGE
V_BATTERY! File: escs_6.kicad_sch MU
V_CHARGE| pico
«KTX
R4 R42 —PDRX
10k 10k ENABLE_CHARGE ESC_SHUTDOWNDY
CHARGE_CURRENT S CURRENT_CHARGE IMU_CS._UART. RX = dcdc
V_CHARGE IMU_MISQ_UART_TX MISO
V_IN IMU_MOSIC} DMOSI
R4 R43 IMU_SCK SCK
1k 1k
File: imu_8.kicad_sch
GPS
Sensor Connectors GND
USS_1_TRIGGER USS_1_TRIGGER RXD
USS_1_ECHO USS_1_ECHO
XD
USS_2_TRIGGER USS_2_TRIGGER File: dcdc_9.kicad_sch
USS_2_ECHOD; PUSS_2_ECHO File: GPS_3.kicad_sch
RaspberryPi
USS_3_TRIGGER USS_3_TRIGGER
USS_3_ECHO USS_3_ECHO ggegeeeeee
@ = @ = = @ -
USS_4_TRIGGER USS_4_TRIGGER RASPI_POWER POWER-EN ddd o e oS +5V
USS_L_ECHO USS_4_ECHO PICOTX UARTO_RXD Erroyoya
- - PICO_RX UARTO_TXD fss<<<<<
S55535535
USS_5_TRIGGER USS_5_TRIGGER RESET_PICO PICO_RESET
USS_5_ECHO USS_5_ECHO SWCLK PICO_SWCLK
SWDIO PICO_SWDIO
HALL_SWITCH_1i HALL_SWITCH_1 D23
HALL_SWITCH_2 HALL_SWITCH_2 sgﬁ:gii[) - — N LED
HALL_SWITCH_3 HALL_SWITCH_3 <ouND BESY File: RaspberryPi_2.kicad_sch
HALL_SWITCH_4 HALL_SWITCH_4 - R18
1k
LED_RX LED_RX sound
LED_TX LED_TX
RX
RAIN_DETECTED. ™
RAIN_SENSOR BUSY GND
File: pico_7.kicad_sch
SPEAKER_PLUS SPEAKER_PLUS
SPEAKER_MINUS SPEAKER_MINUS
File: sound_module_4.kicad_sch He
opamps
pamp e bR Btiag Atg Rate_Pa
CHARGE_SHUNT_PLUS SHUNT_CHARGE_CURRENT_PLUY
HARGE_SHUNT_MINUS SHUNT_CHARGE_CURRENT_MINUIS
RAINS RAIN RAIN_DETECTEDD] RAIN_DETECTED
RAIN— RAIN— CHARGE_CURRENTD CHARGE_CURRENT
GND
File: opamps_5.kicad_sch
File: RobotConnectors_1.kicad_sch
Sheet: /
File: OpenMowerMainboard.kicad_sch
Title:
Size: A3 Date: Rev:
KiCad E.D.A. eeschema 6.0.11+dfsg—1~bpoll+1 Id: 1/15

I 7 I




=2 =z
= =
o =
»—‘ »—‘
= =
3 5
w ‘I pu g
1 [ ) & | ] | 3 | [ | 5 | 6
=
B © e +5V
J1 N < <
Conn_02x11_Top_Bottom Z S 6 b
g p{z Conn_01x05
ML_H1G AML_P3 D3 D2 — 5
ML_H2G 2 13 AML_P2 D_Schottky D_Schottky0.003R 4 1
ML_H3G = 14 AML_P1 ) 3 20 |5
ML_HALL+D> g 12 MosfetSwitch 2 31| Conn_01x04
X?: 17 <OMC_P3 BVIN 1 USS_1_TRIGGER_5V 4 N
MC_T1G = 15 <QMC_P2 Fuse ENABLE_CHARGEDDINPUT - USS_1_ECHO_5V. A
MC_T2G AMC_P1
s 19 —KavouT - USS_2_TRIGGER_5V 1
MR_H1G <OMR_P3 1 AMC_HALL |
MR_H2G 9 20 AMR_P2 > File: mosfet_switd “f[Gkicafi dc - + USS_2_ECHO_5V. 2 16
10 21 Conn_01x02 MC_H3 | 3
MR_H3 <OMR_P1 1 3 USS_3_TRIGGER_5V Conn_01x04
11 22 J3 <IMC_H2 A
MR_HALL+D> 4 aMC_HL USS_3_ECHO_5V
+/t5v ~ GND L 2 USS_4_TRIGGER_5V
1 GND Conn_01x05 <L USS_4_ECHO_5V. 1
2
LED,RX[HE: J19 12 J10 GND USS_S5_TRIGGER_SV 3 77 USS sensors
LED_TXG—— | Conn_01x04 Conn_02x04_Top_Bottom USS_5_ECHO_5V. N Conn_01x04
41 1 = P+ (Battery Voltage Always On) — F4 D15
2 = Battery GND s Fuse D_Schottky
3 = Gets switched to 7 externally 1
e 4 = Yellow Battery Cable - v V_BATT 5
(for temperature measurement) i 8% ~Ng J8
5 = C+ Battery Charging Voltage. 1% "] HALL_SWITCH_1_5V. 3 Conn_01x04
1 (Switched externally) HALL_SWITCH_2_5V b
SPEAKER_PLUS 118 6 = Not Connected HALL_SWITCH_3.5V___
SPEAKER_MINUSD—2 Conn_01x02 7 = Switched P+ V_BATTERYG— HALL_SWITCH_4_5V___
1 8 = Green Battery Cable < +5V +3.3V 1
RAIN+ 5 J17 (for temperature measurement) 2 19 B
RAIN— Conn_01x02 GND 3 Conn01x04
. _
P Ic1
SolderJumper_3_Bridged1 74ALVC164245DGG,11
I~
/ L f1pIR 1OE |48
3.3V sy USS_1_ECHO_SV 2 1180 1A0 4L DUSS_1_ECHO 3
USS_2 ECHO_5V 3 {181 1A1 |26 DUSS_2_ECHO 2 o5 Mate
4 1 GND_1 __. GND_8|25 1 - .
USS_3_ECHO_5V 5 14p2 Bto A 1A2 |44 DUSS_3_ECHO =
USS 4 ECHOSV 6 {183 1A3 43 DUSS_4_ECHO 2
71 vee(s)-t VCC(A)_2 |2 1 Conn_01x03 Male
LevelShifter5 USS_5_ECHO_5V 8 1By 1AL Zé DUSS_5_ECHO
1A5 X 3 -
LV HV<G—e GND_7 32 2 JCIE 01x03_Mal Hall sensors (emer
38 onn_01x03_Male
HALL_SWITCH_1G SIGNAL_LV SIGNAL_HV HALL SWITCH 15V 146 =X 1
1A7 24 5
File: LEVEL_SHIFTER_13.kicad_sch USS_5_TRIGGER_5V 240 |36 AQUSS_5_TRIGGER | S
LevelShifter6 USS_4_TRIGGER_SV 2A1 |32 QUSS_4_TRIGGER 1~ Conn_01x03 Male c
GND_6 |32
Lv HVG—e 322 g Iﬁ:ggiﬁ g 202 g; AUSS_3_TRIGGER <
HALL_SWITCH_2¢ SIGNAL_LV SIGNAL_HV: HALL SWITCH 2.5V (2)A3 3 <QUSS_2_TRIGGER GND
VCC(A)_L
File: LEVEL_SHIFTER_14.kicad_sch USS_1_TRIGGER_5V A4 139 AQUSS_1_TRIGGER
LevelShifter7 2n5 |22
GND_5 |28
v HV<G—e 226 ;Z
HALL_SWITCH_3G SIGNAL_LV SIGNAL_HV HALL SWITCH 35V ELYA
20E L
File: LEVEL_SHIFTER_12.kicad_sch
LevelShifter8
v Hv<—
JP3
HALL_SWITCH_4_5V
F— i
HALL_SWITCH_4 DSIGNAL_LY  SIGNAL_HV: < SolderJumper_[3_Bridged12
File: LEVEL_SHIFTER_11.kicad_sch GND GND
Sheet: /RobotConnectors/
File: RobotConnectors_1.kicad_sch D
Title:
Size: A4 Date: Rev:
KiCad E.D.A. eeschema 6.0.11+dfsg—-1~bpoll+1 Id: 2/15
T T P T 3 T [ T 5 T 6

gency etc)




Power In

Power In

DML_PHASE_U
DML_PHASE_V
B B5 B6—e DML_PHASE_W BL6 Dii—e D42
DNP DNP DNP DNP DNP DN
progran 15, I |5, S
V3N <OML_HALL_U 2200F
220uF u
SWDCLK ML HALL Y u -7 &1 swocLk
SWDIO ML HALL W n *2{swolo
RESET 127 GND 9 ResET 43
Conn. 02x0LFzmale Conn_02x02_Female
Comms 1 Comms
MISO 2 3 MISO J39 [
1
129 MLTX< MOSI/TX 125 o MR_TX G—————— L2 M0s1 /TX ConnO0afemate L
C 01x05_F l
s onn_tlxvo_remate 3 Conn_02x02_Female |3 ¢ 3 Conn_02x02_Femalg
A
1 6
= x ¢ Conn_01x09_Female 1
*x2— >4 I >4
128 115 ’ X2,
X 3
Conn_01x05_Female 2] ConnIOZxOLFzmale Hg 2] HL,
2 2 3 x5
1 5 J46
= x <
2 Xg ¢ Conn_01x09_Female
JP6 3 J24 wl ¢ 8
SolderJumper_2_Bridged x 5 ¢ Conn_01x06_Female <2 ¢ g
EYC_SHUTDOWND- = 3 o X3¢ 47 .
x 5 ¢ Conn_01x06_Female > > <
*x2— X<
Power In b ¢ 3 J40
‘_I—"'—EM DMC_PHASE_U x 5 ¢ Conn_01x06_Female [
L:L\[ DMC_PHASE_V 1 Hﬁ
X *x2—
GND B9—e—DMC_PHASE_W 2
DNP DNP 3 ¢ L
4 Conn_01x05_Female %-2—
g 3 Ju
C3 GND s O st ¢ Conn_01x05_Female
GND 220uF 220uF >(§_SWDCLK <OMC_HALL_U 5
_L, <OMC_HALL_V
A4 >é9_ Swoio <OMC_HALL_W
GND 2O ReSET
Comms
MISO
MC_TXG————— LA MasI/TX
43
131 o— 14
; Cann_02x02_Female e
% ¢ 353 (J37 1 ] &
132 4 C 01x05_F l 2 3 Xl-
x ¢ Conn_01x06_Female ><5 ¢ Lonn_BLxbo_femate XZ-
X X
wl ¢ 133 /
%2 ¢ Cunn_{OZxOZ,FEmaLE
353 (J36
3 )EL‘ ¢ Conn_01x05_Female 2 3
*>— )38 5 B -
Conn_01x09_Female 1 ¢ 135 S.hEEt: /ESCS./
%2 ¢ Conn_02x02_Female File: escs_6.kicad_sch
A’( J34 ; g
x 5 ¢ Conn_01x06_Female [ Date: Rev:
wb ¢ eeschema 6.0.11+dfsg—1~bpol1+1 Id: 6/15
1 [ 2 [ 3 I I




1 [ [ [ 4 [
SW2
DA-01BP +5V
Swi 1L — 12
RASPI_POWER MK-11C04-G013 -
£ by
L1 U3
- C SIP32509DT
>
2
M1 Lt
Fan GND [
RASP|_POWER 2 VouT ENABLE 3 <JPOWER_EN
1
- vouT ke
BSS138
VINS
GND ~
GND
o
&
=
O|
ol
&
&
<]
3
121
wj ﬁ)fgf Raspberry_Pi_2_3
——
> > MM
[TolTe) > >
MM
UARTO_TXDG 8LGPI014,/TXD ID_SD/GPI00FZL DUARTL_TXD
UARTO_RXDD> 10.:p1015,/RXD ID_SC/GPI01428 QUART1_RXD
38:6pI016 SDA/GPI02e3x
17 ﬁ:smou SCL/GPI03e2x
: bGPI018,/PWMO
SoldersumgBP 2 Bridged GCLKO,/GPI04eL DUART2_TXD
582LGPI019,/MISOL GCLK1,/GPI05e22 QUART2_RXD R1
sdersumpe? 2_Bridged %86p1020,/MOSI1 6CLK2/GPI06L RASPI_FAN_ON 10k
. ¢06pI1021,/5CLK1
Jon_02x04_0dd_Eyen CE1/GPIo7L
- -Jed- 5825G6PI1022 CEO0,/GPI082 DUART3_TXD
PICO_RESETG 1 2 16.:6p1023 MIS00,/GPI09e2L QUART3_RXD
PICO_SWDIO X 4 18.6pi1024 M0S10,/GPI1010efL2
PICO_SWCLKS 2 6 22,6p1025 SCLKO0/GPI01125
7 g %82L:6pP1026
»&3b6pP1027 PWMO0,/GPI01252 DUART4_TXD R2
PWM1,/GPI01353 QUARTA_RXD 10k
<~
GND GND
[aNalNalalallallaile)
22222222
LVUUVVLVVLVVLLVUY
0 H:H Oﬂ mﬂ Oﬂ :ﬂ mﬂ
O O S & | 4| ¢
GND

Sheet: /RaspberryPi/
File: RaspberryPi_2.kicad_sch

Title:

Size: Al [ Date: Rev:

KiCad E.D.A. eeschema 6.0.11+dfsg—-1~bpoll+1 Id: 9/15
1 [ [ [ & I




XAL
Arduino_Uno_Shield

TXDS& DO_RX0 - @ ——D2_INTO ﬁ
RxDD—LIN p1_TX0 }ﬁ D3_INT1 Y£D3
scL %( TODO: (here and other similar places)
D g (& ———X Added NC to all pins
%SDA N HDE but this is probably wrong
D7 X warkaround
D8 X
% A5 D38 X
A4 | D10 5 sl ol ol oxl
A3 DL X2 w2 X2 %2
x—A2 | D12 X JHTXD ¢ J4BME— J49 %D J50
AL D13 VL VL L VL
A0 A P D D - I G VE- R
*-AREF O xb ¢ b xb
Conn_01x06_Female I« wl ¢ Il ¢
B xB xB<
GND1 Conn_01x08_Female %2 ¢
5V GND2 Conn_01x08_Female 10 ¢
GND3 Conn_01x10_Female
T % gzi / . RSTL +3.3V
5v 4 RESET
>7VUL VIN zﬂ{ [

GND

Sheet: /GPS/
File: GPS_3.kicad_sch

Title:
Size: Al [ Date: Rev:
KiCad E.D.A. eeschema 6.0.11+dfsg—-1~bpoll+1 Id: 10/15

[ 3 [ 4 I 5 I




Q13
BSS138

Sheet: /RobotConnectors/LevelShifter5/
File: LEVEL_SHIFTER_13.kicad_sch

Title:
Size: Al [ Date: Rev:
KiCad E.D.A. eeschema 6.0.11+dfsg—1~bpol1+1 Id: 13/15

2 | 3 | 4 I 5 I




1 [ [ 3 [ [ 5 [
+5V +3.3V
JPQ Pico
SolderJumper_2_Open U1t
% o
" T Iss)
7493 1 v wn 26
PICO_TXG GPI0O > 4 3V3
PICO_RXD 2{cpiot s >
., 3V3_EN P&
- +3.3V HALL_SWITCH_4D> g GPI02 RUNPO— RESET_PICO
HALL_SWITCH_3D> GPIO3
32Hc4051 7#Hc#g;2 IMU_MISO_UART_TX 61GPios ADC_VREF P3¢
9 9 IMU_CS_UART_RX {cpios GPI028_ADC2 g‘z'—QCURRENLCHARGE
B2 4
USS_3_TRIGGERG——3a0 O A MUXOUTPUT uss_3_ecHoo13a0 S A MUX_INPUT 9 GRI027_ADCLE Y VN
s s IMU_SCKG GPI06 GPI026_ADCOPL — Qv _CHARGE
USS_2_TRIGGER AL USS_2_ECHOD-—L4 A1 MU MOSIG 19 cpi07 e
USS_1_TRIGGER A2 50 bzﬂi—ﬁggsgé—‘l’ USS_1_ECHOD-—23 A2 50 bﬂﬂi’ﬁggggi’f LD RxG 1] oo
USS_4_TRIGGER A3 sefld  MUX. -~ USS_4_ECHOD——LZ{A3 sefld  MUX. -~ - 17 bo
USS_5.TRIGGER X:LA" 52 9 MUX_ADDRESS_2 USS_5._ECHOD— 1 Al 52 9 MUX_ADDRESS_2 LED_TXD GPI0O9 GP1022 DENABLE_CHARGE
xz-ﬁz £ i@dﬂﬂiiim 2: £ 14 cpio10 GPI021 (2 DRASPI_POWER
il we - R MUX_INPUT 13 cPio11 GPI020}28 DESC_SHUTDOWN
L3 L3 MUX_OUTPUT 18 cpi012 GPI019}83 QHALL_SWITCH_2
NE NE MUX_ADDRESS_0 14 6pi013 GPI018 [ <IHALL_SWITCH_1
MUX_ADDRESS_1 cpiots 3 % S GPI017[22 ASOUND_RX
MUX_ADDRESS 2 20cpri01s 2 = =3 GPIo16[2L DSOUND_TX
(&} " nn n
GND GND ©) ~ N ]
| | T
e 3
A4 S &
GND Z &
+5V
o
T u7 3 D25
5 g 4SN74LVIT34DBY 4 = WS28128
A——Y DIN DOUT|
2 U'“SIZ
© s Sk
" T 100nF
~
GND
Sheet: /pico/
File: pico_7.kicad_sch
Title:
Size: A4 Date: Rev:
KiCad E.D.A. eeschema 6.0.11+dfsg—-1~bpoll+1 Id: 14/15
1 [ 2 [ 3 [ I 5 I




A
R8
NP +5V

B PWR_FLAG

~ ~ Ic3 D'e

s s MAX20405AFOF_VY+T

. .

_BATT 5 = ; EN BIAS g P5
§ § 3 BsT FB-L 13 SoldgrJumper_3_Bridged12
2 2 15 2 suP_1 our -5
+ S e 5 o PGND_1 VEA 5 R11
NP @ 12l Cl4 : 5 PGND_2 PGOOD 12 5306 1%

H o 4.7 o 1uF o6 1x1 SYNC |8 R 3 Bridaodi2

8 3 7 1 PGND_3 SYNCOUT_t 7 —ories

= = 8 | pGND_t syncouT_z |48 017

9 |cups X o |49 R12 DNP
10 foNp FB_2 20 10k
4.7uH 5A
GND GND GND ‘ ‘ ‘ ‘ ‘
GND
+| c23

C -— C17 c18 €19 j_ C16 j_ €20 j_ c21 JL C 680UF

2.2uF 0.1uF 0.1uF I 22uF I 22uF I ZZuFI ZZUj
PWR_FLAG

GND

Sheet: /dcdc/

D File: dcdc_9.kicad_sch
Title:
Size: Al [ Date: Rev:
KiCad E.D.A. eeschema 6.0.11+dfsg—-1~bpoll+1 Id: 14/15

1 [ 2 [ 3 [ 4 I 5 I




R27
150

QVIN

Q_PM0OS_GDS

Qs

INPUT BSS138
GND
Sheet: /RobotConnectors/MosfetSwitch/
File: mosfet_switch_10.kicad_sch
Title:
Size: Al [ Date: Rev:
KiCad E.D.A. eeschema 6.0.11+dfsg—1~bpol1+1 Id: 15/15
2 3 | 4 |




Regensensor

+3.3V
I+
z =z
<<
@ o
(A
47k =
R44 I x
@
GND

U2A
MCP604
-
I x
+ @ -
S i
~ O
~ T
< o
T S
u2c
MCP604
10
8
9
uz2p
MCP604
R
A4
GND

D413
TestPoint DNP
TP5 9
CHARGE_CURRENTSG,

RAIN_DETECTED
TP1

TestPoint

+3.3V

"™

WgIEHARGE,CURRENT,PLUSD

DNP

GND

+3.3V

+5V
Ic2
TSC101CILT
L out = SHUNT_CHARGE_CURRENT_MINUS
21 GND vee -2
3 1ve
w
S
L3S
~
GND
GND

I Yp»s
- o}
>U2E 100nF
\|MCP604 Cc5
<
~i|
A4
GND S.heet: /opamps/.
File: opamps_5.kicad_sch
Title:
Size: Al [ Date: Rev:
KiCad E.D.A. eeschema 6.0.11+dfsg—-1~bpoll+1 Id: 15/15
[ 2 [ 3 4 I 5




+5v  JpL +3IV
SoldexJumper_3_Bridggd12

1}

123

Conn_01x08 Conn_01x08

SPEAKER_MINUSG

GND

Sheet: /sound/
File: sound_module_k.kicad_sch

Title:
Size: Al [ Date: Rev:
KiCad E.D.A. eeschema 6.0.11+dfsg—-1~bpoll+1 Id: 16/15

[ 3 [ 4 I




T 3 5 T 5
+3.3V +3.3V
+5V
1 w7901
H ~
Ao DA o
SCKD SCK C v, &3 o
MOSID> MO \/ X Cls & T +3.3V
§:X:J20 T D +3.3V
Conn_01x10_Female ND G
MISOG MISO 201 DN
=5 S 19 \(
5D
Jio
JP10 P11 GND
12C_OR_TTL 12C_OR_TTL
SRl T 4
(] (]
~ ~
GND GND
x &
0 v
O ulwn
=z nlo
AC1201
LSM6DSOTR
< - 0
o oo
[
MISO L 1 spo/sA0 SDO_AUX A5
2 f5px 0Cs_AUX 05
E sCx INT2 %x
>4 INT1 VDD +3.3V
GND L e
0.1uf
oY
R=N=]
az=z=
>
c24 r
0.1uF :l: GND
Sheet: /IMU/
GND  +3.3V File: imu_8.kicad_sch
Title:
Size: Al [ Date: Rev:
KiCad E.D.A. eeschema 6.0.11+dfsg—-1~bpoll+1 Id: 17/15
T 3 [ T 5




Q14
BSS138

Sheet: /RobotConnectors/LevelShifter6/
File: LEVEL_SHIFTER_14.kicad_sch

Title:
Size: Al [ Date: Rev:
KiCad E.D.A. eeschema 6.0.11+dfsg—1~bpol1+1 Id: 18/15

2 | 3 | 4 I 5 I




Q15
BSS138

Sheet: /RobotConnectors/LevelShifter7/
File: LEVEL_SHIFTER_12.kicad_sch

Title:
Size: Al [ Date: Rev:
KiCad E.D.A. eeschema 6.0.11+dfsg—1~bpol1+1 Id: 19/15

2 | 3 | 4 I 5 I




Q16
BSS138

Sheet: /RobotConnectors/LevelShifter8/
File: LEVEL_SHIFTER_11.kicad_sch

Title:
Size: Al [ Date: Rev:
KiCad E.D.A. eeschema 6.0.11+dfsg—1~bpol1+1 Id: 20/15

2 | 3 | 4 I 5 I




