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PROJECT DETAILS

Project name:
RP2040 Robotic Arm Controller

Project description:

Tinker with the capacity of Raspberry Pi's first MCU, the RP2040 in combination with
a dual Half Bridge Motor Driver from STMicroelectronics and control 3 DC Motors
powered with 12V

Selected CAD tool:
Eagle

Generated by: antonio.openspace@celus.io
Exported date: 23 May 2023, 08:32
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Schematics | Sheet 1/16
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Schematics | Sheet 2/16
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Schematics | Sheet 3/16
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Schematics | Sheet 4/16

2 4 5

+3V3
A A
- C17 L

>
100 nF
B z = D_1 B
= U3

[ee

@)

S
— [ Qsprssd & /CS DI(I00) hOspi sps | —

DO(I01) Qspispe
C /WP(I02) hspispz 1 C
[ OSPI_ SCLK CLK /HOLD/RESET(03) Ospi sps ]

)

Z
|| O |

N
D D

_kn s
2 | 4 5
os) CELUS

OPEN SPACE



8 | Open Space Schematics | Sheet 5/16

1 2 3 4 5 6
A A
D2
FB1 30V, 1A
B J5 300 Ohm B
. £ Y Y ¥ = : ? ? IN1
D3 C18
[ — |
30V, 1.5A mmmm 47uF
D 1
C C
—LND 1
D D
1 2 3 | 4 5 6

os) CELUS

OPEN SPACE



9 | Open Space Schematics | Sheet 6/16

1 2 3 4 5 6
A A
/+5V_1 /+3V3
C20 100 pF
L1 PS1
B B
— O Y Y YN 1] +VIN +VOUT {6
C19
[ ]
- — —
10 uF
® 21 -VIN -VOUT {4
C C
—GND 1 —GND 1
D D
1 2 3 l 4 5 6

os) CELUS

OPEN SPACE



10 | Open Space

Schematics | Sheet 7/16
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Schematics | Sheet 11/16
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Schematics | Sheet 13/16
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Schematics | Sheet 15/16
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Schematics | Sheet 16/16
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BOM | Showing 1 - 28 of 95

Part Value Package Description Man. PIN Man. Name
Ji Terminal Block RCP 3 POS 5mm Solder ST Thru-Hole 10A 1-2834014-3 TE Connectivity
Cl 100nF 0402 Multilayer Ceramic Capacitor 0.1 uF 10 V +/- 10% X5R 0402ZD104KAT 2A KYOCERA AVX
Cc2 100nF 0402 Multilayer Ceramic Capacitor 0.1 uF 10 V +/- 10% X5R 0402ZD104KAT2A KYOCERA AVX
C3 100nF 0402 Multilayer Ceramic Capacitor 0.1 uF 10 V +/- 10% X5R 0402ZD104KAT2A KYOCERA AVX
C4 100nF 0402 Multilayer Ceramic Capacitor 0.1 uF 10 V +/- 10% X5R 0402ZD104KAT2A KYOCERA AVX
C5 100nF 0402 Multilayer Ceramic Capacitor 0.1 uF 10V +/- 10% X5R 0402ZD104KAT2A KYOCERA AVX
C6 100nF 0402 Multilayer Ceramic Capacitor 0.1 uF 10 V +/- 10% X5R 0402ZD104KAT2A KYOCERA AVX
c7 100nF 0402 Multilayer Ceramic Capacitor 0.1 uF 10V +/- 10% X5R 0402ZD104KAT2A KYOCERA AVX
c8 100nF 0402 Multilayer Ceramic Capacitor 0.1 uF 10 V +/- 10% X5R 0402ZD104KAT2A KYOCERA AVX
C9 100nF 0402 Multilayer Ceramic Capacitor 0.1 uF 10 V +/- 10% X5R 0402ZD104KAT2A KYOCERA AVX
C10 1uF 0402 0402 1 uF 16 V +/-10 % Tolerance X5R Surface Mount Multilayer Cera.. . 0402YD105KAT2A KYOCERA AVX
C11 1uF 0402 0402 1 uF 16 V +/-10 % Tolerance X5R Surface Mount Multilayer Cera.. . 0402YD105KAT2A KYOCERA AVX
C12 100nF 0402 Multilayer Ceramic Capacitor 0.1 uF 10 V +/- 10% X5R 0402ZD104KAT2A KYOCERA AVX
R1 274 0402 Res Thick Film 0402 27.4 Ohm 1% 1/16W +/-100ppm/ Deg C RCO0402FR-0727R4L Yageo

R2 274 0402 Res Thick Film 0402 27.4 Ohm 1% 1/16W +/-100ppm/ Deg C RCO0402FR-0727R4L Yageo

R3 10k 0402 Res Thick Film 0402 10K Ohm 1% 1/16W +/-100ppm/ Deg C RCO0402FR-0710KL Yageo

R4 47K 0402 Res Thick Film 0402 4.7K Ohm 1% 1/16W +/-100ppm/ Deg C RCO0402FR-074K7L Yageo

R5 4.7K 0402 Res Thick Film 0402 4.7K Ohm 1% 1/16W +/-100ppm/ Deg C RCO0402FR-074K7L Yageo

R6 1k 0402 Res Thick Film 0402 1K Ohm 1% 1/16W +/-100ppm/ Deg C RCO0402FR-071KL Yageo

U1 QFN56 RP2040 chip for Raspberry Pi Pico- ARM Cortex-M0+ MCU 32-Bit RP2040 Raspberry Pi
J2 1x2 Conn Unshrouded Header HDR 2 POS 2.54mm Solder ST Top Entry T... | 22285024 Molex

J3 USB-C USB 2.0 Receptacle Connector 24 (16+8 Dummy) Position Sur... | 216990-0002 Molex

R7 5k1 0402 Res SMD 5.1K Ohm 5% 1/5W 0402 CRCWO04025K10JNEDHP Vishay

R8 5k1 0402 Res SMD 5.1K Ohm 5% 1/5W 0402 CRCWO04025K10JNEDHP Vishay

C13 1uF 0402 0402 1 uF 16 V +/-10 % Tolerance X5R Surface Mount Multilayer Cera.. . 0402YD105KAT2A KYOCERA AVX
Cc14 1uF 0402 0402 1 uF 16 V +/-10 % Tolerance X5R Surface Mount Multilayer Cera. .. 0402YD105KAT2A KYOCERA AVX
D1 SOD-123 BAT54T1 Series 30 V 600 mA Surface Mount Schottky Barrier Diode - ... BAT54T1G onsemi

FL1 100R @100MHz 0603 Ferrite Beads Multi-Layer 12000hm 25% 100MHz 3A 30mOhm DCR 0603 BLM18KG101TN1D Murata
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BOM | Showing 29 - 56 of 95

Part Value Package Description Man. PIN Man. Name

u2 SOT-23-6 USBLC6 Series 2 Line 6 VV Uni / Bi-Directional ESD Protection - SOT-23-6 | USBLC6-2SC6 STMicroelectronics
C17 100 nF 0603 Multilayer Ceramic Capacitor 0.1 uF 16 V +/- 10% X5R 0603YD104KAT 2A KYOCERA AVX

u3 W25Q1283VSIQ SOIC-8 FLASH - NOR Memory IC 128Mb (16M x 8) SPI - Quad I/O, QPI, DTR... | W25Q128JVSIQ Winbond Electronics
R9 10k 0603 Res Thick Film 0603 10K Ohm 1% 0.33W(1/3W) +/-100ppm/C CRCWO060310KOFKEAHP Vishay

C18 47uF 1210 47uF, 10V, 10%, 1210, SMD capacitor X7R GRM32ER71A476KE15L Murata Electronics
D2 30V, 1A DO-219AD-2 Diode Schottky, 30V, 1A, 2-Pin MSS1P3L-M3_89A Vishay

D3 30V, 1.5A DO-220AA Diode Schottky, 30V, 1.5A, 2-Pin SMP T/R SS1P3L-M3_85A Vishay

FB1 300 Ohm 0805 EMI Filter Beads, Chips & Arrays Impedance 30ohms IDC 3.0 MH2029-300Y Bourns

J5 0805 Power Barrel Connector Jack 2.10mm ID (0.083") 151-7620E-E 5.50mm OD (0.217"") Through Hole
C19 10 uF 1210 10uF, 50V, +/-10%, 1210 (3225 Metric), Ceramic Capacitor X7R 12105C106KAT2A KYOCERA AVX
C20 100 pF 0603 100pF, +/-5%, 50V, Ceramic Capacitor COG, NP0 0603 (1608 Metric) C1608C0G1H101J080AA TDK

L1 22 uH 1812 22 UH 630 mA Surface Mount Unshielded Wirewound Inductor RLS-226-R Recom Power

PS1 SIP-7 1W DC/DC-Converter 'ECONOLINE' SIP7 1kV unreg; V. In: 05; V. Out: ... | RE-053.3S Recom Power

c21 10 uF 1210 10uF, 50V, +/-10%, 1210 (3225 Metric), Ceramic Capacitor X7R 12105C106KAT2A KYOCERA AVX
Cc22 100 pF 0603 100pF, +/-5%, 50V, Ceramic Capacitor COG, NP0 0603 (1608 Metric) C1608C0G1H101J080AA TDK

L2 22 uH 1812 22 UH 630 mA Surface Mount Unshielded Wirewound Inductor RLS-226-R Recom Power

PS2 SIP-7 1W DC/DC-Converter ‘ECONOLINE' SIP7 4kV unreg; V. In: 12; V. Out: ... | RE-1205S Recom Power
LED1 Green 0603 Green 520nm LED Indication - Discrete 3.2V 0603 150060GS75000 Waurth Elektronik
R10 220R 0402 Res Thick Film 0402 220 Ohm 1% 1/16W +/-100ppm/ Deg C RCO0402FR-07220RL Yageo

LED2 Green 0603 Green 520nm LED Indication - Discrete 3.2V 0603 150060GS75000 Wurth Elektronik
R11 510R 0402 Res Thick Film 0402 510 Ohm 1% 1/16W +/-100ppm/ Deg C RCO0402FR-07510RL Yageo

Swi1 Switch Tactile N.O. SPST Button Gull Wing 0.05A 32VDC 1VA 200000C... | KMR211GLFS C&K Components
c23 15mF Radial-2 1500 uF 25V Aluminum Electrolytic Capacitors Radial, Can - SMD 500. .. EEVFK1E152M Panasonic

D4 60V 1A SMA MBRA Series 60 V 1 A Surface Mount Schottky Power Rectifier CASE-... | MBRA160T3G ON Semiconductor
IC1 SOIC-30 AUTOMOTIVE FULLY INTEGRATED H-BRIDGE MOTOR DRIVER, ... VNH3SP30TR-E STMicroelectronics
M1 TO-252-3 N-Channel MOSFET 60V 100A Automotive 3-Pin(2+Tab) DPAK DMTH6004SK3-13 Diodes Inc.

R12 1k 402 1kOhm, 1/16W, 5%, 0402, THICK FILM RC0402JR-071KL Yageo

R13 1k 402 1 kOhm, 1/16W, 5%, 0402, THICK FILM RC0402JR-071KL Yageo
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BOM | Showing 57 - 84 of 95

Part Value Package Description Man. PIN Man. Name
R14 1k 402 1 kOhm, 1/16W, 5%, 0402, THICK FILM RC0402JR-071KL Yageo

R15 1k 402 1 kOhm, 1/16W, 5%, 0402, THICK FILM RCO0402JR-071KL Yageo

R16 1k 402 1 kOhm, 1/16W, 5%, 0402, THICK FILM RC0402JR-071KL Yageo

R17 3K3 402 3.3kOhms +/-1% 0.063W, 1/16W Chip Resistor 0402 (1005 Metric) M. .. RCO0402FR-073K3L Yageo

R18 3K3 402 3.3kOhms +/-1% 0.063W, 1/16W Chip Resistor 0402 (1005 Metric) M... | RC0402FR-073K3L Yageo

R19 10k 402 10 kOhm, 1/16W, 5%, 0402, THICK FILM RC0402JR-0710KL Yageo

R20 100K 603 100 kOhm, +/-1%, 1/10W, 0603 (1608 Metric), Moisture Resistant Thic... | RC0603FR-07100KL Yageo

J6 Terminal Block RCP 3 POS 5mm Solder ST Thru-Hole 10A 1-2834014-3 TE Connectivity
C24 27pF 0402 Multilayer Ceramic Capacitor 27 pF 25V +/- 5% 04023A270JAT2A KYOCERA AVX
C25 27pF 0402 Multilayer Ceramic Capacitor 27 pF 25V +/- 5% 04023A270JAT2A KYOCERA AVX
R21 1k 0402 Res Thick Film 0.05 Ohm 200% 1K RF4 SMD CRCWO04021K00INTE Vishay

Y1 12MHz 12 MHz +/-20ppm Crystal 18pF 50 Ohms 4-SMD ABMM-12.000MHZ-B2-T Abracon

J7 Terminal Block RCP 3 POS 5mm Solder ST Thru-Hole 10A 1-2834014-3 TE Connectivity
C26 15mF Radial-2 1500 uF 25V Aluminum Electrolytic Capacitors Radial, Can- SMD 500... | EEVFK1E152M Panasonic

D5 60V 1A SMA MBRA Series 60 V 1 A Surface Mount Schottky Power Rectifier CASE-... | MBRA160T3G ON Semiconductor
IC2 SOIC-30 AUTOMOTIVE FULLY INTEGRATED H-BRIDGE MOTOR DRIVER, ... VNH3SP30TR-E STMicroelectronics
M2 TO-252-3 N-Channel MOSFET 60V 100A Automotive 3-Pin(2+Tab) DPAK DMTH6004SK3-13 Diodes Inc.

R22 1k 402 1 kOhm, 1/16W, 5%, 0402, THICK FILM RC0402JR-071KL Yageo

R23 1k 402 1 kOhm, 1/16W, 5%, 0402, THICK FILM RC0402JR-071KL Yageo

R24 1k 402 1kOhm, 1/16W, 5%, 0402, THICK FILM RC0402JR-071KL Yageo

R25 1k 402 1 kOhm, 1/16W, 5%, 0402, THICK FILM RC0402JR-071KL ‘Yageo

R26 1k 402 1 kOhm, 1/16W, 5%, 0402, THICK FILM RCO0402JR-071KL Yageo

R27 3K3 402 3.3kOhms +/-1% 0.063W, 1/16W Chip Resistor 0402 (1005 Metric) M. .. RCO0402FR-073K3L Yageo

R28 3K3 402 3.3kOhms +/-1% 0.063W, 1/16W Chip Resistor 0402 (1005 Metric) M. .. RCO0402FR-073K3L Yageo

R29 10k 402 10 kOhm, 1/16W, 5%, 0402, THICK FILM RC0402JR-0710KL Yageo

R30 100K 603 100 kOhm, +/-1%, 1/10W, 0603 (1608 Metric), Moisture Resistant Thic... | RC0603FR-07100KL Yageo

c27 1.5mF Radial-2 1500 uF 25V Aluminum Electrolytic Capacitors Radial, Can- SMD 500... | EEVFK1E152M Panasonic

D6 60V 1A SMA MBRA Series 60 V 1 A Surface Mount Schottky Power Rectifier CASE-... | MBRA160T3G ON Semiconductor
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BOM | Showing 85 - 95 of 95

Part Value Package Description Man. PIN Man. Name
IC3 SOIC-30 AUTOMOTIVE FULLY INTEGRATED H-BRIDGE MOTOR DRIVER, ... | VNH3SP30TR-E STMicroelectronics
M3 TO-252-3 N-Channel MOSFET 60V 100A Automotive 3-Pin(2+Tab) DPAK DMTH6004SK3-13 Diodes Inc.
R31 1k 402 1kOhm, 1/16W, 5%, 0402, THICK FILM RC0402JR-071KL Yageo

R32 1k 402 1kOhm, 1/16W, 5%, 0402, THICK FILM RC0402JR-071KL Yageo

R33 1k 402 1kOhm, 1/16W, 5%, 0402, THICK FILM RC0402JR-071KL Yageo

R34 1k 402 1kOhm, 1/16W, 5%, 0402, THICK FILM RC0402JR-071KL Yageo

R35 1k 402 1kOhm, 1/16W, 5%, 0402, THICK FILM RC0402JR-071KL Yageo

R36 3K3 402 3.3kOhms +/-1% 0.063W, 1/16W Chip Resistor 0402 (1005 Metric) M... | RC0402FR-073K3L Yageo

R37 3K3 402 3.3kOhms +/-1% 0.063W, 1/16W Chip Resistor 0402 (1005 Metric) M... | RC0402FR-073K3L Yageo

R38 10k 402 10 kOhm, 1/16W, 5%, 0402, THICK FILM RCO0402JR-0710KL Yageo

R39 100K 603 100 kOhm, +/-1%, 1/10W, 0603 (1608 Metric), Moisture Resistant Thic... | RC0603FR-07100KL Yageo
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Disclaimer:

1. The electronic designs created by the CELUS application software represent

machine-generated drafts and always require verification and validation by
gualified specialists.

. Under our Terms & Conditions, you have acknowledged that Content uploaded

or generated by you under a Community Account (the "Community Content")
shall be accessible by other users of the Software and visitors of CELUS's
websites. You have granted to CELUS and any other users of the Software and
visitors of CELUS's websites the non-exclusive, unlimited (in terms of time,
territory and content), sublicensable, transferable, royalty-free and irrevocable
right to comprehensively use the Community Content in any known and
currently unknown manner, in particular to reproduce, distribute, publish, put on
display, recite, perform, present, make available to the public, send, forward or
otherwise communicate to the public the Community Content in all media via
any way and technique of transmission, regardless of the devices used therefor,
and to change, translate, create derivative works from or otherwise rearrange
the Community Content. Such right shall also include the right to use and
exploit any such changed, translated, or otherwise rearranged Community
Content and derivative works in the above mentioned manner.

. Under our Terms & Conditions, you acknowledged that Content uploaded or

generated by you under a Professional Account (the "Professional Content")
shall not be accessible by other users of the Software and visitors of CELUS's
websites unless you used functionality of the Software to share Content with
such other users and visitors. You granted to CELUS the non-exclusive,
unlimited (in terms of time and territory), sublicensable, transferable, royalty-free
and irrevocable right to use the Professional Content for the sole purpose of
performing CELUS's obligations under the Agreement and of improving and
optimizing the Software and specific functionalities thereof, including for bug
fixing, testing and rectifying defects as well as for statistical analyses.

. Under our Terms & Conditions, you warranted that (a) you have sufficient rights

to upload and generate the Content, (b) you have sufficient rights to grant to
CELUS and any other users of the Software the rights specified in clauses 2
and 3, (c) there are no third-party rights, including privacy rights and intellectual
property rights which restrict the uploading or generation of the Content by you
and the use of the Content by CELUS and any other user of the Software
pursuant to clauses 2 and 3, (d) the Content does not contain any viruses,
worms, Trojan horses, malicious code or other harmful or destructive content,
and (e) the Content does not contain any infringing, libellous, or otherwise
unlawful or tortious content.
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