1 2 3 4 s 6
s GND §
3 SWITCHES
Matched Net Lengths [Tol = 100 mil] W
MicroSD[1A][_MicroSD D: >3 Wi
MicroSD[1A)[_MicroSD D 2 - RI
MicroSD[1A][_Micro! y SYS RESET
MicroSD[1A]]_Micro! > u 100nF 0402 »
MicroSD[1A)[_MicroSD v
MicroSD[1A)[_MicroSD CMD iR s e © 5000 ) Gripper LED PWM
GND vee 100 aF 0402 NRST
SPLMISO RESET P2 0 ?
SPLMISO SPIMOSI
SPLMOST SP_MOS RS 15kOhm
Mi SPISCK. s MAXSOSTEURFT 100kOhm. = ©
MicroSD[1B][_SPI_CS’ - GND P0402B-ULC-01ETG
Check if this TVS
10 diode is okay for
PI_CON[1BI[USB2 TX. this spot with the
datasheet
PBLL SYSTEM RST
PI_CON[1BJ[_USBZ RX
. PATI ,
PI_CON[1AJ_USBL DN VDDMCU 12V_MOTOR
AL M POWER[4C] 12V MOTOR v
PLCON[1AJ_USBI DP. Al
POWER[4D)[_GND MOTOR GND_MOTOR
Peripherals
[I-oxp_moTOR
A Gy 12V MOTOR
Griper LED put =% 4704F sv
uzzer e X
| = M3_ENC CS U3
i o 2 R3L22R 0402 SPISCK 8 [ on i
i SOt pag PB4 (o) RGZIR0302 __SPIMISO MM 7 msi I|1+cnp_notor
SPI1_SCK SPI_CS SDMMCT 6 o 1! -
SPIMISO 30 1A el RGB DIN el m— e
SPLLMOST o VT M1 e Ma_STEP ] SrREaD
2 PBT | M T PE4 M5 STEP ><———{ PDN_UART
PBS M2 ms1 SPLMOSI K362 [ e — step <3| PDNUART v
P9 [ wer orosormi0 X2 D L DI STEP favs
PBI0 L2 PE7 - DIR
PBII [ R f [y
Lo T— M3 ! o rey [39—“SeRvor TMC2209
PRI [ LA PDI0 pe10 PRI s
PB4 (2 PDII PEIl 2
PBIS [ PDI2 PEI2 ERVOS GND_VIOTOR
PDI3 PEL =
PDI4 PE1
Mo ENC PDIS PEIS GND_MOTOR
— 12 pHo-0SCIN
- PHI-0SC OUT
ENC C BOOTY, 94 | pooro . . 12V_MOTOR
o GND GND 508
MMCT_DO NRGT 14 | e g g 4704 sv
— N RST
7] 0k 04 SH743VIT6 U4
s MMCI D2 10k 0402 - STVM32ZHTA3VITG 2 N s P e
E 100 nF 0402 RS ——
ano |2 |1 MMCI CK. " M2 S| Z{ Ms1 GND 2 H} GND_MOTOR
' | P13 = e MS2 M2B =
2F PCI4 8 1 pC14-0SC32 IN GND 24— SPREAD M2A 5
PCI5 91 pe15.05032 0UT >—— PDN_UART MIA
32.768KHZ[_IX1 ° R25 M2 sTEp <3 PDN_UART MIB 7
STMB2IT743VIT6  ohm — STE vio . J3v3
) = DIR GND {l1-cno_viotor
GNDI|—2 1 TMC2209
12pF
D3
\\ABLULLLD
GND GND 2
us
— L Base COLLECTOR
EMITTER [I-GND_MoTOR
MMUN22TTLTIG
12V_MOTOR
D c10
4704 .
Us B
M3 EN ;
MavsT st o Tron voro L
M3 MS2 P ; [II" GND_MOTC
MS2 M2B
%—=— SPREAD M2A
8 19 10 >——— PDN_UART MIA (7
0 SPIL_SCK. o ’ SPIL_SCK. e | SPIL SCK. SCK M3 STEP 527 ZI;EJI;UART r»c;g o e
1 : | : | £ E I3
OND | —5pi o8t D) OND | —5pi7 o8t D) OND | —Spi o8t D) — DIR GND flranp Motor ==
VDD-MCU uc SPILMISO MOST SPILMISO MOST SPILMISO MOST [ B6B-XH-A
e o 2 M ; MISO | MISO ' MISO TMC2209 GND
VBAT veap 58 an GND N | GND anp GND
-] { IND | 5l IND | g IND | i)
R VDD-MCU i oo veap (B N> | e aw N> e aw N> e s aw
100nF 0402 vbpMer VDD e o aNpi| 31 GNp anp | GND GND | £ GNp
10 22uF 0605 2.2F 0603 | | |
B! D) VS8 6 SHI SHI
VDD vss (2 SHIELD S sHiELD S sHiELD
oD vss [ SHIELD. F SHIELD. SHIELD
Mi08051102 Vss ; - i =
21| yooa e = GND R0 RI%5 R0 - “
VREF+ .| 1o GND GND
STV Ry Ry
16 SERVO2 SERVO3
100 nF 0402 1uF 0603 = Jits s 16
GND svi———fvopmey NP g SHLECK SCK. | SHLSCK | SHLECK SCK. B3BXI-A BIBXH-A
= VDD-MCU OND | —spi o8t e OND | —Spi o8t N —5pi7 o8t e = L
GND SPLMISO Mo SPLMISO SPLMISO Mo GND oo
N | GND an GND | GND
N ; ol Dl ;
Rl v veres o Rl v vares Rl s veres o
cis c1o 20 21 2 23 i I ol
100 nF 0402 100 nF 0402 100 nF 0402 100 nF 0402 100 nF 0402 4.7uF 0603 GND 1] & GND ] GND-l &
STM32 P SHIELD SHIELD SHIELD
M SHIELD SHIELD SHIELD
ower
= RI4S R’ RI4S Tide STM32H7
GND
GND GND GND Size Number 01 Revision 03
c
Dute: 7232026 T Sheet_of Neural Nexus
File: C:\Work Altium EDR'STM32H7 Board $cBBien By: Dulana Pitiwaduge
3 4 E 6




&
Splitting the 12V line is only half the battle; you must also manage the ground return paths.
‘When those three motors pull 6A, that 6A has to flow back to the battery through the ground plane. If that 6A flows underneath or through the
ground copper near your STM32 or your TPS56637 feedback resistors, it will raise the local ground voltage, causing your microcontroller to read
Add the out net from the toggle switch here , to choose in between the USB power and the power from the Buck 24 to 5 or 12 to 5 D s GRSl e e et
u7 3v3 How to route it in Altium:
N 6 Do not use one massive, uniform ground pour for the whole board.
VI VO_SENSE =
D8 Create a specific, thick ground trace (or dedicated polygon pour) that connects the GND pins of the three TMC2209s directly back to the PGND
7 o Vo \\‘u_w pin of the XT60 connector.
LUERZRIR U002 i EN o Keep this motor ground return path physically away from your STM32 and analog sensors.
EPAD R27 Your logic ground (PGND and AGND from the buck converter, and the STM32 ground) should meet the motor ground at exactly one single point:
3 330R the physical solder pad of the XT60's negative pin.
6 »¥—221 NC GND
GND 100 nF 0402 STILOSCPU3IR 3. Don't Forget the Bulk Capacitors!
As a final reminder, because you are running 3 motors from this 12V line, you absolutely must place a large aluminum electrolytic capacitor (e.g.,
220uF to 470uF, rated for 35V or 50V) on the 12V_MOTORS net right next to the TMC2209 drivers. Without it, the inductive flyback from three
GND GND — simultaneous 2A motors will easily spike the 12V rail past 30V and detonate your chips.
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Matched Net Lengths [Tol = 100 mil]
R7 =y
STM32H7 Board[1A][_MicroSD D3 ) % %
STM32H7 Board[1A][_MicroSD_D2 Micash P |
STM32H7 Board[1A][_MicroSD DI MicosD n n
STM32H7 Board[1A] croSD_DO M::roSD R35 R36
STM32H7 Board[1A][_MicroSD_CK NissaD) 47 kOhm 47 kOhm|
STM32H7 Board[1A][_MicroSD_CMD —
MicroSD D2 R 8 R38 MicroSD DI
L DAT2 DATI
NiroSD-OMD——RALSIR 0403 CDIDATS GND | -2 1 2R 0402
CMD GND 2 (2
3v3} 22R0402 41 vpp GND_3 |- 4
>V MicroSD_CK R42_ CLK GND 4 )4
—HIR 0402 -
GND'lll MicroSD_D0 R: ES Cb
R 0402 Rar
TF-115-BCP9 =
STM32H7 Board[1A][_SPI MISO S Mo GND
STM32H7 Board[1A]|_SPI_MOSI PG 3v3
STM32H7 Board[1A]_SPI_SCK PGS
STM32H7 Board[1A][_SPI CS =
RI10
L3L RI2Z rhpas R45
o 5 47 kOhm 7 kOhm
TuF 100 nF 0402
(3] (3] S
== 33
GND GND
=R46 U10
=Z100kOhm
=
/HOLD OR /RESET(103) anp 4 ||I-GNL)
[— /WP(102)
SPI Flash MISO C36
SPI Flash MOST gﬁ’}(l)%? T 100 nF 0402
SPI Flash CLK i
SPI Flash CS Ics vee 8 =3V3
W25Q641VSSIQ
Tide MicroSD & SPI FLASH
Size Number 03 Revision 04
B
Date: 7/23/2026 [ Sheet of Neural Nexus
File: C:\Work\Altium\EDR\MicroSD.SchDoc | Drawn By: Dulana Pitiwaduge
1 2 4 5 6




STM32H7 Board[1A][_USBI_DN USB_DN
STM32H7 Board[1 A][_USBI_DP USB_DE
21 USB DN 1 Dl_lq 2
USB_CCl USB_CC2 VBUS |A4BO VBUS
B4 A9 VBUS CRT3
VBUS (A2 Y5LS
S e [esy
USB_DP A USB_CC2
DPI ce?)
02 P iy D2 Sgg o USB DP 1 2
R47 R4S - 2 — 0
S iy sv} K1 {VBUS SBUI Sg]ég . >
INS819HW-7-F X CR14
GND |LALBI2
BL A2
GND (i
SHELL_GND (5
SHELL_GND (it
SBI SHELL_GND (s
SHELL_GND
USBC 16P
GND
STM32H7 Board[1A][_USB2 TX _———LB10
3v3
. PBII
STM32H7 Board[1A][_USB2 RX }————— > o
6
VDD (-2
VIO |————{3V3 -
7 |— Ra9 37 38
22 RS0 = H/\/\/\/—PW 100 nF 0402 4.7uF X7R
A4 B9 VBUS2 \ 8 E
xggz B4 A9 VBUS2 VBUS2} ’\/\/\/\I USB2 DP 3 BEUS Tk L 1k = =
USB2 CCl AS) et 22.1k USB2 DN alp X GND GND
USB2_DP Al USB2_CC2 R51 B 17,
USB2 DN AT e USB2_DP 47.5k 18 SUSEEND, 132
DNI DP2 - X e CTS SUSPENDB
S o USB2 DN —l) 19 &5
1uF 0603 & ks 1
SBU2 %571 DSR GPIO.O/TXT (=
Al BI2 257 Db GPIO.I/RXT {—
GND i35 >~ DTR GPIO.2/RS485 (7
GND (¢ — . GPIO.3/WAKEUP [
SHELL_GND (=2 DT S RXD
SHELL_GND (2 TXD 2
SHELL_GND (¢ GND |5z
SHELL_GND o~ = GND
USBC 16P GND CP2102N-A02-GQFN24R
USB2_CCl USB2_CC2 GND
RS2 RS3
5.1k 5.1k
BIE UsB2DN 1 [l 2
sV K] VBUS2 TE
INS819HW-7-F J1-onp
USB2 DP 1 Dl_lq 2
CR16
= SB2 Title PL_CON
GND
Size Number 04 Revision 01
B
Date: 7/23/2026 [ Sheet of Neural Nexus
File: C:Work\Altium\EDR\PL_CON.SchDoc | Drawn By: Dulana Pitiwaduge

1 2 3 4 5 6




