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Processor — RP23508B Radio — RM2
33V L3
3.3V 3.3V 1AV 33V u1 4700hm
. RP23508 sy P2 (Gpioz7/RADIO CS
a o 1OVDD GPIOO GPI00/DIST_TRIG | 100MHz A:<<5 GP1028,/RADIO_CLK
200 e o aspiiovoo GPIO1 GPIOL/DIST_ECHD | o e > GP1026,/RADIO_D |
USB_OTP_VDD GPI102 GP102/ENCODER_4A |
[ADC_VREF 39 ADC_AVDD GPIO3 GP103/ENCODER_48 | 86y R40 470
VREG_AVDD GPIOk GPI04/SDAO | =
- o] VREG_VIN 6PI105}2—{ GPI05,/SCLO | L, Ru1 10k
o3 i s e T IE T o VREG-LX GPI06 GPI06/SERVO_L o
4.70F 47uF 4.7uF 4. 7uF 10| [RECFB SRl GPIO7/SERVO_S Al 3
— DVDD GPI0B GPI0B/SERVO_& RADIO_GPIOZ
6.3V 6.3V 6.3V 6.3V i3
oo I oo Do ou GPI09 GPI09/SERVO_2
GPI010 GPI010/MOTOR_L_IN1
GPIO11 GPIO11/MOTOR_G_IN2
oN GND GND GND GPI012 GPI012 I— ——————
GPI013 GPI0L3
GPIOLY GPIOLA 16MB Flash — W25Q128JVPIM
GPIO15 GPIO15
GPIO16 GPI01L6
XIN GPID17 GPIOL7 -
XOUT GPI018 GPIO18 ;
GPI019 GPIO19 |
GPI020 GPI020/MOTOR_3_IN1 | v6
o GPI021 GPI024/MOTOR_3_IN2 | Toc
A5pF GPI022 GP1022/ENCODER_3A | . . _
oy ol GPI023 GP1023/ENCODER_3B | : FLASH CS |
oy o GPI024 GP1024/ENCODER_RA | c19  (aspicik]
GPI025 GPI025/ENCODER_RB | 0.1uF QSPLDO
GPI026 GP1026,/RADIO_ON | 16V 2
X6 GPI027 GPI027/RADIO_CS | 10% . 3
GPI028 GP1028/RADIO_CLK |
GP1029 GP1029/RADIO_D |
GPI030 GPI030/ENCODER_LA |
RUN GPI031 GPI031/ENCODER_LB |
GPI032 GP1032/MOTOR_R_INT |
USB_D+ GPID33 GP1033/MOTOR_R_INZ | e
USB_D- GPIO34 GP1034/MOTOR_L_IN1
GPI035 GPI035/MOTOR_L IN2 8MB PSRAM — APS6404L
SWCLK GPI036 GPI036/USER_BUTTON |
34swpig GPID37 GPI037/NEOPIXEL |
GPI038 GPI038/SDAL |
QSPI_SDO GPID39 GPI039/5CL1 | 3.3V
QSPI_SD1 ADCO/GPI040O GPI040/CURRENT_ML
QSPI_SD2 ADC1/GPIO41 GPI041/CURRENT_M3
Ly Ly Ly QSPI_SD3 ADC2/GPID42 GPI042/CURRENT_ME u3 R7
y y y QsPI_SCLK ADC3/GPIO43 GPI043/CURRENT_MR APS6404L-35QR-ZR =~ 10k
10 o1 o QSPI_CS ADCl/GPIOk GPI04k/LINE_L | 8 1 TR /P SRR TE]
0.1uF 0.10F 4.70F 62 e Atibeg GPIOAS/LINE R ] €20 & (QsPLCLK]
by by i SZVREG_PGND  ADC6/GPIOA6 GPI046/VIN_MEAS | o1uF 5 2qePiDo
I oy l_ oy l_ Son EGND ADC7/GPID47 GPI047/PSRAM_CS | 1oy 2
10% 3
GND GND GND GND 4 7
3.3v 3.3V 3.3v 3.3v 3.3v 3.3v 3.3v 3. 3.3v
Im IczIaIcuIcs Ics IC7ICB Icg
0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF
16V 16V 16V 16V 16V 16V 16V 16V 16V
I 10% I 10% I 10% I 10% l_ 10% I 10% l_ 10% l_ 10% l_ 10%
GND GND GND GND GND GND GND G GND Designed by: Dryw Wade
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Ideal Diodes Power Switch
Q2 Qh 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 20v 20v
Q1A <‘|\ 2 s /P \aiB Q3 Q3B QsA <‘|\ 2. s /|7> Q58 Q7A (ﬁ\ 2 a7e
A LN A ALY A
O Lal O O Lal 0|
R30 R31 R32 R33 R34 R35 R36 R37
100k 100k 100k 100k 100k 100k 100k 100k |
|
GND GND GND GND GND GND GND GND GND
|
|
o _ |
|
5V Buck Regulator — AP63357DV i 3.3V Linear Regulator — RT9080
us
AP63357DV-7
VIN Imax: 3.5A Feedback voltage: 0.8V
N Vin: 32V Output voltage: 0.8 * (180 + 33) / 33 = 5.16V RT9080-3.3
1 6 VSYS VMax: 5.5V 3.3V
c21 LLUNES] IMax: 600mA
c22
22uF 0.1uF : :
> 16V sv c26 c27
20% -|_ Tox T 4.7uF 4.7uF
2l sw |- 63V 63V
GND C24 J_ C25 20% 20%
L2 Cc23
22uF 22uF
6.8uH 47pF R8 25v 25v
4.5A -|- ig?,v 180k 20% 20% GND GND GND
4 3 -
COMP  FB o
GND PG |>—(POWER_GOOD 29 GND GND
33k
GND
GND |
PR, P J
I
Power Rails
N Source Usage Voltage Max Total | Matches This section is provided as a high—level
USE=C Raw USE reference for the power rails of this board
- aw
vuss connector voltage R 2A Yes
Barrel Raw battery 11V max
VBATT connector voltage |6V typical (4xAA) 2.5A No
Highest of Raw input VUSB  VBATT VRAW  VIN 5V VSYS 3.3V
VRAW VUSB and VBATT voltage 5V to 11V 2A to 2.5A No
VRAW after Motar
VIN pawer switch power 5V to 11V 2A to 2.5A No Deci § b D Vad
esigned by: Dryw Wade
5V buck Servo
v regulator power 5v 2A to 3.5A No SparkFun Electronics
Highest of 5V supply Sheet: /Power/
VsYs 5V and VUSB voltage v 2Ato 35A ] Yes File: power.kicad_sch
33v | S meer | frocessot | 3 600mA | Yes Title: SparkFun XRP Control Board
Size: USLetter | Date: 2024—-12-12 Rev: v20
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- LEDs Motor Drivers — DRVB8411A
w
< DRVB411A maximum Lo~
N input voltage: 11V VIN u7 gcooa RS 33V
g DRVB411A 0000 100k
S 3.3V 1
o I W FAUCTLE
a _
3 33y Y S 3y MOTOR_L/3_VREF VREF  FAULT MOTOR_L/3_FAULT |
& < 14 16
28 — ok GP1035/MOTOR_L_IN2 AINL - ADUTLS MQTOR_L_OUT+
R4 R11 R12 01uF L 2 | GP1034/MOTOR_L_INL AIN2  ADUT2 MOTOR_L_OUT— |
7k 7k ok Tev GPI037/NEOPIXEL DIN DOUT| NEOPIXEL_OUT | GP1020/MOTOR_3_INL BINL  BOUTL MOTOR_3_0UT— |
: ' 10% ﬁﬁ [ GPI021/MOTOR_3_IN2 BIN2  BOUT2 MOTOR_3_OUT+ |
g ML_CUR
06 02 03 A | Ws26128 33 ol AIPROPI L2 : GPI040,/CURRENT_ML
Red Red Red GND__ BIPROPI i cu2 \\
A — PWR_SYS PWR_MOT GND R42 R24 0.1uF \\
g GND 100k 5.1k 16V Cut Mn_CUR i
(T} \ / 10% u n_( umpgrs
o \ // | . /to free up ADC pins
w e
3 GND N/ GND ' R43 GND GND ,,, <
g Cut PWR jumpers to 100k M3 CUR
disable power LEDs GPI1041/CURRENT_M3
| < | c32 C33 c34 cu3
o L ] GND// 22uF 22uF 0.1uF R25 0.1uF
MU LSMEDSOX T } Cut ML3_REF jumper to gg\; gg\; 18\; 5.1k ig\;
— Cut ADR jumper to set different voltage . . . .
change IMU 12C address l n p Ut VO lta g e I %
/ MeaSUrement GND GND GND GND GND
33V | Channel A is flipped on
/ | both drivers to ensure no A
// motors spin in same VIN us & s R49 3.3V
33 ve $ R v WG Comneciar 1o used DRVBALIA 0000 100k
LSMEDSOX Cut VIN_MEAS jumper : 1
8 14 to free up ADC pin 15| VM N
VDD SDA} GPI038/SDAL | R22 MOTOR_R/4_VREF VREF  FAULT MOTOR_R/4_FAULT |
5lvopio scL 13 GPI039,/5CL1 | ook M W
. SDO/SAO GP1011/MOTOR_4_IN2 AINL - AOUTL MQTOR_4_QUT+
IMU_INTL p—{INTL CS% R13 GPI046,/VIN_MEAS | GPI010/MOTOR_4_INL AIN2 - AOUT2|2 MOTOR_4_QUT—
IMU_INT2 INT2 SOx < 100k R23 [ 'GP1032/MOTOR_R_INL BINL  BOUTL= MOTOR_R_OUT— |
3.3V 3.3V sCx GP1033/MOTOR_R_IN2 BIN2  BOUT2 MOTOR_R_OUT+
1 33k
0CS_Aux i ., L M&_CUR
c29 €30 GND__ SDO_Aux y 1 AIPROPI ¢ GP1042/CURRENT_M&
0.1uF 0.1uF GND__ BIPROPIZ \
16y 16y < GND e\
GND GND GND Rib R26 0.1uF \
10% 10%
Voltage divider calculations: 100k 5.1k 16V Cut Mn_CUR jumpers
GND GND Default 12C address: 0x68 VNG 10303 x VINMEAS 0% to free up ADC pins
Qpen IMU_ADR jumper: Ox6A VIN_MEAS max: 2.75V e
- Pl R45 GND GND o Cin
——— -———T 1 E 00k GP1043/CURRENT_MR
| < c35 C36 €37
. GND// 22uF 22uF 0.1uF R27
Buttons I2C Pullup Resistors Cut MR REF fumper to | 22/ 25V T 16V 5k
3 set different voltage 0% 0% 0%
g %
B GND GND GND GND GND
I~ Current measurement and limit calculations:
w
9 3.3v
3.3v R1k4 R15 AIPROPI: 200uA/A  VREF: 3.3V / 2 = 1.65V
3 Max current: 4A Max VIPROPI: (Max IPROPI) * (RIPROPI@ = 4.08V
3 2.2k 2.2k Max [PROPI: 800uA  VIPROPI: (Max VIPROPI) /(Max current) = 1.02V per 1A
o . . * =
g SPI038/SDAL - SPI039/5C11 RIPROPI: 5.1k Current limit: (VREF) * (VIPRQPI) = 1.683A
7/ 12c1
Cut 12C jumpers /
to disconnect
C31 pullup resistors \ 3.3V .
Swi P R16\ R17 Designed by: Dryw Wade
RESET BOOT USER 16V 2.2k \ 2.2k SparkFun Electronics
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Barrel Jack Debug Header Servo Headers Expansion Connectors Motor Connectors
P FL VBATT sy sy 3.3y 33y
11V max input! T 16V,/2.5A/5.0A /F‘ J12
1 c38 3 4 1
|| — ? v ? SWDCLK - [[6PI06/SERVO_1 [[6PI045/LINE_R [[MOTOR_L_OUT+
2 22uF 2 3 2
O J3 25V T J8 [GPI044 /LINE_L 5 [MOTOR_L_OUT—
] BYP [Swoio 3 2o L 2 2 116
1 \ g r = [GPI030/ENCODER_LA » T
oo A o o o GPI031/ENCODER_LB =T
Solder BYP jumper GND -
closed to bypass fuse |
o L o _ 5V 5V 3.3V GND
Differential Pair (Using Saturn PCB Toolkit) 39 3 4 3.3v
USB-C Connector JLCO6161H-3313 Stackup [GPI09/SERVO_2 [GPIO39/5CLL Scl :
H (Prepreg Thickness) = 0.0994 mm 22uF 2 J9 [GPI038,/50A1 34 cpa
Er (3313 Material) = 4.1 | 25v 1 | S [ 13 | 1
W (conductor Widfh) = 5.4 mil [ E | TV E | [MOTOR_3_oUT+ >
S (Canductor Spacing) = 5 mil EGND [MOTOR_3_oUT-
Z (Differential Impedance) = 89.98 Ohm oND oo 3 117
12 o - X6 GPI022/ENCODER 3A ‘5’ -
USB_C_Receptacle 6V,/0.75A/1.5A /P GPI023/ENCODER_38 T
VBUSYBUS - 5V 5V 3.3v =
gz | cho I [GPI07/SERVO_3 3 ! [GPID5/5CL0 CH ) I GND
A6 = 22uF 21| 10 [GPI0L,/5DA0 3 1 soa
D+, USB_D+ | 25V 1| 2 [ J14 3.3V
D USB_D— | 20% 1 Lo &
o~ 1
Lom [MOTOR_R_OUT+
e cea A9 . o o GND [MOTOR_R_OUT— 2
; 8 cc2o © 0 <+ ’ 118
“ ? GP1024/ENCODER_RA -
o GP1025/ENCODER_RB -
" z 5.1k 5.1k 5 & sav - 15 6 [
B DTL042-04SO ook [GPI08/SERVO_& 2 [GPI0L/DIST_ECHO ‘3’
S;ILD szg ZSZ§| S5y T 11 [GPIO0/DIST_IRIG > o
| GND GND GND — 20% 1|
Cut SHLD jumper to J I_ 3.3V
disconnect USB-C ~ GND GND
shield fram GND GND GND 1
PR, J— g [MOTOR_4_0OUT+ 5
. [[MOTOR_4_0UT— 3
Expansion Headers 1 1o
Inner rows match Pico GP102/ENCODER LA 5 r
pinout, except ADC pins GPI03/ENCODER_4B 6 B
3.3V VSYS  VUSB VBATT VRAW  VIN 5V =
s 6 7
[GPI036/USER_BUTTON ; =Ne ; GPI00/DIST TRIG | ; =Ne ; GND
[ BOOTSEL GPI01/DIST_ECHO |
3 3 3 3
[IMU_INT2 ;’ ;’ GPI02/ENCODER 4A | [3V3_EN ;’ ;’ VIN_EN
[ IMU_INTL . . GPI03/ENCODER_4B | . .
[GPI038/SDAL 5 > GPI04/SDAO | [ADC_VREF > >
[GPi039/5CL1 5 5 GPI05/5CLO | [GPI046/VIN_MEAS 5 5 NEQPIXEL_OUT |
[GPI042/CURRENT_MA 190 190 GPI06/SERVO_L [GPIOk5/LINE_R 190 190 GPI041/CURRENT_M3 |
[GPI043/CURRENT_MR Tt T GPI07/SERVO_3 [GPIo4t /UINE_L T Tt GPI040/CURRENT_ML |
[RADIO_GPIDL o e GPI08/SERVD_G [RUN Ve e POWER_GOOD |
[RADIO_GPID2 GPI09/SERVD_2 [GP1022/ENCODER_3A GP1023/ENCODER_3B |
13 13 13 13
[GPI024/ENCODER_RA 14 14 GPI0L0,/MOTOR_4_INZ | [GPI021/MOTOR_3_IN2 14 14 GPI035/MOTOR_L_INZ |
15 15 15 15
[GPI025/ENCODER_RB e o GPI011/MOTOR_4_IN2 | [ GPI020/MOTOR_3_INT e o GP1034/MOTOR_L_IN1 |
GPI032/MOTOR_R_IN1 17 17 GP1012 | [GPio19 17 17 GPI031/ENCODER_LB] | Designed by: Dryw Wade
GP1033/MOTOR_R_IN2 8 8 GPI013 | [crio18 8 8 GPIO30/ENCODER_LA] | SparkFun Electronics
S Sheet: /Connectors
[ MOTOR_R/4_VREF 29 ;9 GPI014 | [cpio17 gg ;9 MOTOR_L /3_FAULT | File: co{'lnectors kicgd sch
[MOTOR_R/%4_FAULT oL | |42 GPIO15 | [cPioz6 oL | |42 MOTOR_L/3_VREF | = -Klcac
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