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Processor — RP23508B } Radio — RM2
|
|
33V 3.3V 1.4v 33V ut } RM2
RP23508 } TSI2—<GPI027/RADIOCS |
R1 R2 :EW cwooswon/msum | SCLKiZ GP1028,/RADIO_CLK |
200 33 55| ASFI-I0VDD GPI01 P GPIOL/DIST ECHO | | PICOS +— GPI029/RADIO_D |
t—USB-0TPvDD GPI02 EE. | PoCI
[ADC_VREF §;]a0cavo0 6P103 22— GPIO3/ENCODER_4B | |5 R4 470
mVREG,AVDD GPI04 > GP\OQ/SDAO] | IRQ
- 63 ngg,\&rw gg:gg 3 EEJSZZE;\%} 1 } 6PI00 2L RMRAiunwg GPIOO/LED |
L'(;t:é ng{l? Agt? l 5.176‘” 3.3uH L1 65 VREG_FB GPIO7 g GPIO7/SERVO_3 } GPIO1 E; RAD\O,GP\DI]
ey ey ey pesy ovoD 6p10815—< GPI0B/SERVO & | GPI02 RADIO_GPIO2 |
20% 20% 20% 20% GPI09 P GPI09/SERVO_2 |
GPIO10}2 GPI010,/MOTOR_4_INL | i
GPIO11 GPIO11/MOTOR_&_IN2
GND GND GND  GND crlo12t_criors ‘r __ o O
PI013 22— GPIo13 I
GP\Oiui GPIO14 | 16MB Hash - W25Q12BJ\/P\M
GPI015 GPI015
6PI016 28— GPIO16
GPI017 ﬂ GPIO17 33y
cpio18[8—CGrioie | ;
GPI019 bo GPI019 |
GPI1020 by GP\OZU/MOTOR,}JNI‘ | 3.3V R6
GPI021 GP1021/MOTOR_3_IN2 y
1;Z GPI022 22— GPI022/ENCODER 3| . W25Q128.VPIM . ok
s GPIO23 2 GPI023 /ENCODER_3B | veC Sl FLASH_CS |
5% GPI024 F3—CGPI02k ENCODER_RA | c19 CLK[ QSPI_CLK]
¢ GPI025 GPI025/ENCODER_RB | I 0.1uF 00/DI QSPI_DO
6P1026 2L GPI026/RADIO_ON | ! 16V 01/002—<QSPI_D1
A GPI027 i: GPI027/RADIO_CS | 10% . D2/WP 3 QsSPI_D2
GPI028 GP1028/RADIO_CLK | GND_D3/HOLD QSPI_D3
6P1029 FL—{ GPI029/RADIO_D |
GPI030 32 GPI030,/ENCODER_LA] A
RUN GPIO31 GPI031/ENCODER_LB | |
GPI1032 40 GP1032 MOTOR,RJNIJ |
USB_D+ 61033 "2 GPI033/MOTOR_R_INZ | - - - e
USB_D- 6PI034 "3 GPIO34/MOTOR_LINL | |
GPI035 "4 GPI035/MOTOR_LIN2 | ! 8MB PSRAM — APS6404L
33 swek 6P1036 [*>— GPI036/USER_BUTTON | }
34 swpia 6PI037[*&—C GPI037/NEOPIXEL | i
6P1038 - GPI038,/5DAL | |
QSPI_SDO 6PI039 8 GPI039/5CLL | | 3.3v
QSPI_SD1 ADCO,/GPI040 2 GPI040/CURRENT_ML | I
QsPI_sD2 ADC1,/GPI041 22— GPIO41 /CURRENT_M3 | |
L1y 11y 11y QSPI_SD3 ADC2/GPI042 Zf GPI042/CURRENT_MA | I 3.3y u3 R7
y y y QSPLELK ADC3/GPI043 55 GP\OQ}/CURRENT,MR‘ } APS6404L-3SQR-ZR 10k
I 10 I 11 I 12 QsPI_ES ADC/GPIOK4 B3—C GPIOkl /LINE L | | 81vce =L IO PERATE
ADC5/GP1045 GP\QQS/UNE,RJ 6
0.1uf 0-1uF 47uF 62VREG_PGND ADC6,/GPI046 PL—C GPIO46/VIN_MEAS | ! €20 CLx QSPICLK
16V 16V 6.3V [ P = =RLoo I 0.1uF 00/012—<aspi_bo
ppod o S GND ADC7/GPI047 GPI047/PSRAM_CS | | ey D100 |20 asPiDe
I 10% D2/WP3—asPIbz
GND 6ND GND GND } “4{enp_p3/HOTE H—< QSPI_D3
|
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3.3V 3.3v 3.3v 33V 33V 33V 33V 3.3V 3.3v |
|
Imiu Ics Icaics Iceim jce €9
0.1uF 0.1uF 0.1uF 0.1uF 0.1ufF 0.1uF 0.1uF 0.1uF 0.1uF
16V 16V 16V 16V 16V 16V 16V 16V 16v
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Ideal Diodes Power Switch
Q2 Q4 Q6 Q8 Q9
DMG2305UX DMG2305UX DMG2305UX DMG2305UX DMG2305UX
VBATT 4.2A  VRAW VUSB 4.2A  VRAW VUSB 4.2A  VSYS 5V 4.2A  VSYS VRAW 4.2A VIN
20v 20V

R30
100k

R31
100k

R34
100k

R35
100k

A\ A\
GND GND
5V Buck Regulator — AP63357DV
m
AP63357DV—7
VIN Imax: 3.5A Feedback voltage: 0.8V | us
R Vin: 32V Output voltage: 0.8 * (180 + 33) / 33 = 5.16V i RT9080-3.3
1 6 VSYS VMax: 5.5V 3.3V
c21 VN BST IMax: 600mA
22uF €22 5
25v 2'61\/“ 5v €26 \é‘NN vout c27
20% v ‘ 4.7uF ) 47uF
2| ey swle ¢ | 6.3V 3 6.3V
GND w2 _L c24 J_ €25 | 20% N 20%
o . 220F 220F i
4.5 180k 2V Y !
: 20% 20% I GND GRD
4 I
coMP  FB
GND GND |
8lonn po POWER_GOOD | . |
33k }
GND |
|
GND |
,,,,,, J— J— —— ]
|
H |
Power Rails |
|
1
N Source Usage Voltage Max Total | Matcnes This section is provided as a high-level |
— s reference for the power rails of this board }
Vuse connector voltage v 2A Yes i
Barrel Raw battery| 11V max I
VBATT connector voltage ~ |6V typical (hxan)| 234 No
Highest of | Raw input VUSB VBATT  VRAW  VIN 5V VSYS 3.3v
VRAW |y dp%aes T | eattage 5Vto 11V | 2Ato 25A| No
VIN pzz’:‘f after ;‘jﬁ:: 5Vto 11V | 2Ato 25A| No
Designed by: Dryw Wade
5V 5V buck Servo 5V 2A to 3.5A No f
regulator pawer . SparkFun Electraonics
Highest of 5V supply Sheet: /Power/
VSYS 5V and VUSB voltage v 2 to 3.54 ves File: power.kicad_sch
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3.3V
R15
2.2k

Current measurement and limit calculations:
AIPROPI: 200uA/A
Max current: 4A

Max IPROPI: BOOuA

VREF: 3.3V / 2 = 1

VIPROPI: (Max VIPROPI)

.65V
Max VIPROPI: (Max IPROPI) * (RIPROPI)

/'(Max current) = 1.02V per 1A

T 2 3 T [ T 5
|
= LEDs } Motor Drivers — DRV8411A
=] | DRVB411A maximum wo~o
g | input voltage: 11V VIN u7 aaoa R4 33V
e i DRVB411A 0000 100k
s 3.3V | 10
e | FAULT & MOTOR_L/3_FAULT |
E 3.3V 5 3.3V | —
28 =L o4 } [GPI035/MOTOR_L_IN2 AINL  AOUTL 12"’ MOTOR_L OUT+]
R4 R10 R11 R12 O1uF S8 |, | [GP1034,/MOTOR_L_INL AIN2  AQUT2 MOTOR_L_OUT— |
gk ook e 1ok Loy GPI037/NEOPIXEL DI DoUT| NEOPIXEL OUT] | [GP1020/MOTOR_3_INL BINL  BOUTI[ MOTOR_3_0UT— |
- § o m/jz | [[GPI021/MOTOR_3_IN2 BIN2  BOUT2 MOTOR_3_0UT+ |
10% L
~[W528128 ! 3.3V 2 MLCUR
06 D1 & 02 & 03 &6 | AIPROPI GPI0LD/CURRENT_ML
Red Blue Red Red I GND__BIPROPI AN
| 2\
A PWRLSYS PWRMOT GND } R42 R24 0.4uF \
S 100k 5.1k 16v .
S \ / | e Tox Cut Mn_CUR jumpers
) \ / d to free up ADC pins
I | -
o \ / | % -
= 6N\ 7 GND RL3 GND GND . <
= Cut PWR jumpers to ‘ 100k M3_CUR
disable power LEDs | GPI041/CURRENT_M3
< 32 [K] c34 43
777777 . . ] GND / 22uF 22uF 0.1uF R25 0.1uF
| Cut ML3REF jumper to 2 25V 16V 5.1k 6V
IMU — LSM6DSOX Cut ADR jumper to Input Voltage | set different voltage 20% 20% 10% 0%
change IMU'12C address | N
/ | Measurement GND GND GND GND GND
3N/ | Channel A is flipped on
/ | both drivers to ensure O =N
// motors spin In same VIN us ayyy R49 3.3V
33 ue AOR N e Eomnactor i uzed. DRVB411A 0000 100k
LSMEDSOX Cut VIN_MEAS jumper | 10
8 " to free up ADC pin 15| 6
={VoD SDAES GPIO38/SDAL | | R22 MVREF FAULT MOTOR_R/4_FAULT ]
VDDIO SCLES GPI039/5CL1 | | 100K M 6
. SDO/SAQ}S | GPIOL1/MOTOR & INZy—-fAINL  AOUTLH MOTOR_&_OUT+ |
IMU_INTL —HINTL cs§< R13 GPI046/VIN_MEAS | GPIO10/MOTOR_b_INL )—LAAIN2 - ADUT2|2 MOTOR_&_OUT— |
INT2 SOx[% 100k R23 | GP1032/MOTOR_R_INL BINL  BOUTLIZ MOTOR_R_OUT— |
3.3v 3.3v SCx 33k | GPI033/MOTOR_R_IN2 8 BIN2 BOUT2 MOTOR,R,OUT+‘
ocs_Aux & ‘ I 33v M4_CUR
€29 30 E{oND_sDO_Aux [tk | } ; mpRoPI[E2 GPI042/CURRENT_M4
2.{31\/% g.ﬁivw < | GND | BIPROPI AN
. " GND GND GND | Rt 0.4uF \
10% 10% | \
Voltage divider calculatlons: | 100k 16v Cut Mn_CUR jumpers
6ND 6ND Default 12C sddress: Ox6B ViN: 4.0303 x VIN.MEAS | 0% to tree up ADC pins
. VIN max: 11V -
Open IMU_ADR jumper: Ox6A VIN_MEAS max: 2.75V | <7 -
| - | RU5 GND GND 0 <0
100k >
- - - **4‘
| €37
‘ 12¢ Pull Resist I 0.1uF R27
| | 25V 25V 16V 5.1k
Buttons uttup K~esistors | Cut MRGREF jumper to | 207 0% Lov
| set different voltage X 4 J
A\
} GND GND GND GND GND
|
|
|
|
|

GPI1036/USER_BUTTON

RIPROPI: 5.1k Current limit: (VREF) * (VIPROPI) = 1.683A
7/
| 7 12ct
| Cut 12C jumpers /
| to disconnect
31 pullup resistors \ 33y )
01uF R16\ R17 Designed by: Dryw.Wade
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Barrel Jack Motor Connectors

Debug Header

Expansion Connectors

P4

T

[
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
FL VBATT | | | 3.3v | 3.3v
11V max input! | | | 12 |
M } } } [[GPIO45/LINE_R ;* } [[MOTOR_L_OUT+ ;
| | | [GPID&4/UINE_L S | [MoTOR_L_owT= 3
I I I I I .
| | | | GPI030/ENCODER_LA 5
) I I I I
GND ’ 6
Solder BYP jumper | I I I
closed to bypass fuse | | | GND |
| | | |
777777 L L [ | 5v | 3.3v | GND
R . . . | | |
Differential Pair (Using Saturn PCB Toolkit)
- | €39 | 4 | 3.3V
USB-C Connector JLC06161H-3313 Stackup i i [[GPio39/scLt [y |
H (Prepreg Thickness) = 0.0994 mm 22uF [CPIO36/SO0AL 3
Er (3313 Material) = 4.1 | 25V | 2 13 | 1
W (conductor Width) = 5.4 mil | 0% I T E I [MOTOR_3_OUT+ >
S (Conductor Spacing) = 5 mil | | FGND | [[MOTOR_3_0UT=
Z (Differential Impedance) = 89.98 Ohm | | | 3

GND

\%
)2 F2 VU% GND GP1022/ENCODER_3A

41
5
_C_| r
USB_C_Receptacle 6V/0.75/1.5A /R m:
vBUsH/BUS il 3
| | |
| | | GND
of | | [Gpios/scLo ‘3* 7 |
D+d ig USB_D+ ] [GPIo4/s0A0 2o I 3.3v
D- ’ usi,pfl 1 Lovo & -
L<)& [[MOTOR_R_oUT+ ;
3 cc1-AS | | o | [MOTOR_R_0UT—
S o ccdB2 o w = I I I 1N I
@ 2 28 R29 337 GPI024/ENCODER_RA 2 -
0 E st S1x »e s GP1025/ENCODER_RB T
— | EC —
DT1042-0450 GPIO1/DIST_ECHO ‘3‘
SHLD GPI00/DIST_TRIG
j } [GPi00/DIST_ >T } A
| GND GND GND = | 1 |
Cut SHLD jumper to h " | | 3.3v
disconnect USB-C R, - | |
shield fram GND oND i oND i L=
—————— — — - | MOTOR__OUT+ )——f
, | T
Expansion Headers | | 1| e
Inner rows match Pico | | GPI02/ENCODER_4A 5[
pinout, except ADC pins } } GPIO3/ENCODER 48 T
33V VSYS  VUSB VBATT VRAW VN SV | | C
ST 6 7 | | GJ;ND
GP1036/USER_BUTTON % ; GPI00/DIST_TRIG ] ; ; } }
[BooTSEL 5 < GPI01/DIST_ECHO | < 5 | |
B T B T | |
[IMU_INT2 2 g GPI02/ENCODER_GA | [3V3EN g ;‘ i i
[TMU_INTL A 5 GPIO3/ENCODER_&B | o G | |
[[GPI038/SDAL GPIO4/SDAO | [ADC_VREF | |
[GPi039/5cLt Z Z GPI05/SCLO | [(GPID46/VIN_MEAS Z 2 NEOPIXEL_OUT | | |
e[| |de ] [ e[ 8 [ \
[GPI042/CURRENT_ M4 19 lg GPI06/SERVO_L [GPIO45/LINER 19 19 GPI041/CURRENT. M3 | I
[GP1043/CURRENT_MR 12 12 GPI07/SERVO_3 [GPIO44/LINE_L 12 1‘1’ GPI040/CURRENT_ML ] } }
[RADIO_GPIDL 5 2 GPIOB/SERVO_& [RUN > ) POWER_GOOD |
[RADIO_GPID2 GPI09/SERVO_2 [GPI022/ENCODER_3A GPI023/ENCODER 38 |
13 s 13 13
[GPI024/ENCODER_RA 12 ig GPI010/MOTOR_4_IN1 | [(GPI021/MOTOR 3_IN2 12 ig GPI035/MOTOR_LINZ |
[GP1025/ENCODER_RB 2 2 GPI011/MOTOR_4_IN2 | [ GP1020/MOTOR_3_IN1 = - GPI034/MOTOR_L_IN1 |
[ GPI032/MOTOR_R_INL e T GPIO12 | [cpi019 e 17 GPIO31/ENCODER_LB| | Designed by: Dryw Wade
| GPI033/MOTOR_R_IN2 18 8 GPIO13 | [Gpio18 s I GPIO30/ENCODER_LA] | SparkFun Electronics
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[MOTOR_R/4_VREF ;g ;g GPIo14] [GPioi7 %g ;g MOTOR L/3_FAULT ] File: tonnoctors biead. sch
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