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USERBUTTON
USER  B1 !SW_BLUE HW17
VDD L5 3
H—7° o3
PC13—<SB58 BLUE HAT
— 1l 239 330R USER_BUTTON
B -
SR38 u1s
c84 $100K ESDALC6V1-1U2|, 2
100nF
APlace capacitor
close to MCU pac |
i
3V3and 1V8 10 compatibility
RESET FUNCTION
RS * *9 NRST
Ll AN
RESET
u17 B2
C83  ESDALC6V1-1U2), 2 SW_BLACK
100nF HW18
o~ <
APlace capacitor BEACKEIA
close to MCU pac ||I
LEDs LD3
2 3 R24, 1K
||I ~ . |avs
SR47 e Red
100K 9013-50T23
PG2 .. R51
WK
| 2 3 LD2 /] R23 ... 680R |
.||I d. {3v3
LRas BLUE
100K 9013-S0T23
PB7 .. R50
VATK
3V3and 1V8 10 compatibility GREEN LED IS ON ARDUINO SHEET
EXTERNALHSE CLK
OPTIONAL OSC IN o
e ’ I
PH0-OSC_IN
PH1-0SC_OUT
— osc out’ L ||.
EXTERNAL LSE CLK cs7
R32,, OR_0SC32 IN o I |||,
I |
PC14-0SC32_IN _T_ 6.8pF
:Ixz
__PC15-05C32 OUT INX1610SE 32.768KHz
I c58
R33,, OR 0SC32 OU Il |||.
o} | |
6.8pF
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MCU 10 CLK and RST U13A
MCU_IOs (A,B,C)
P03 pA0-wKUPO pco 20 F0
{ PAL PC1 f
Pz 5 a2 pc2 232 =Bt VBUS_SENSE
ARD D1 T. PA4 39 | Eﬁi IFEd |
ARD_DOQ_RX PAS 40 | pag
T VCP_TX ™ —<5832 | L USARTL TX PA6____ 41 96 PC6
T VCP_TX ® PA6 PC6
e T VCP RX__p—~p5B34 L " USARTLRX| _PA7 42 | oo poy [ 97 _PCT
hd PAB 100 | pao PC8‘ 98__PC8
s o res 9 PCs
o | l o5 PAL0 PC10 PRI
SBon USB_FS_P/N USB_FS N —* o PALL PC11 TIEE
should be place to USB FS P L4 PATS 105 PA12 PC12 PC13 =
reduce stub on USB T _SWDIO ; PALA 109 PA13 PC13-WKUP2 SBxxx should be place close to the
line (PA11/PA12) to T_SWCLK SB42 — PALS 110 PA14 TGO CIK @ BRST T MCU to avoid stub on CLK lines
Morpho connector UCPD_CC1 _— ¢ PA15
B T e PBO 43 8 PC14-0SC32 IN PC14
pBL 44 ] B0 PC14-0SC32_IN —5—5F15-55¢37 O 5 pCcls5
By PBl PC15-0SC32_OUT N
! { STLK_MCO |
TEWO —<5B44 PB3__ 132 Egg PHO-OSC IN |23 PHO0-0SC_IN [~ —om7__ prop L OILK MCO
PB4 133 | oo PHI.0SC GUT | 24_PHI-OSC OUT" | —~5B49 _ PHI
UCPD_DBn pF—pB46 PBS 134 | ppg -
PB6__ 135 25  NRST
| PB6 NRST |
PB7 136 | ppo
popoct 58 18 pes PH3_BOOTO 37 ® PH3-BOOTO
S e e,
PBIL__ 67 | ppy; 10K
PB13 74 PB13 To set BOOTO =1, used a jumper on CN11 pin5and 7
UCPD_FLT F=pB45 el pB14 L
UCPD_CC2 — PB15 =
U13B_ STM32U575ZIT6Q
MCU_IOs (D,EF.G)
PDO_ 114 10 PFO
. PDO PFO
PDL__ 115 11_PFL
| PD1 PF1 |
s e
SB—iig] PD3 PF3 ——Fry
B —11o PD4 PF4 —F—pr=
Soe 125 PD5 PF5 —=—pre
ST 125 PD6 PF6 —o—pF
pD8__ 77 | o7 PF7 50 prs
PD8 PF8 -
PD9__ 78 21__PF
PD9 PF9 =
PD10__79 22__PFI0
EDid PD10 PF10 B
80 46 PFIL
=5 \ PD11 PF11
81 17__PF12
PDi3 8o | FP12 PFL2 —55—pFi3
PD14 85 | [P13 PRIS —5Tpri4
PD15 86 | NP4 PRl4 —5>—PFi5
| PD15 PF15 |
PEO 140 53 PGO
| PEO PGO |
S ATONIE PA[0..15 PEL 141 | ooy o] |54 PGL
PE2 1 87 __PG2
PBI0.15 PE3 2 | B2 PG2 85 pG3
PB[0..15 = e S PES PG3 —gc—hey
pC0.15 PE5 4 | b4 PG4 90 pGs
PC[0..15 = = = PE5 PG5 —s1—hea
E PE6 PG6
PD[0.15 PE7___ 55 92__PG/ LPUARTL TX SB25 =~ ARD DI T
D015 PES 56 | LT/ PG7 93 PGS LPUARTL SB27 _——~ _ ARD D0 Rx{—2RD DL TX
PE[0.15 PEQ 57 | hEo PC8 157 PGo | T VCP TX_MARPEDOIRK
LA - PELD 60 | LY PGY 125 PG10 § T VCP RX
PE[0..15 PELL 61 El0 ey
PF[0..15 = e | PE11
62 | oers pG1p 126 PG12
PG[0.16] it Pl o] PEL P13 3 —els : : :
PH[0.3 PELE 65 PE14 PG14 ¢ 131 PG5 For more detail about Crystal selection,
PHJ0..3 = t PE15 PG15 please refer to AN2867
STM32U575Z1T6Q
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MCU PWR SUPPLIES

U13C
Operating range: 1V71<VDD<3V6 MCU_PWR
Operating range: 1V08<VDDI0<3V6 (only for |0 PG[2:15]) 1 73 72
Operating range: 1V65<VBAT<3V6 ol el 108 xgg—% \\//5555—3' 107
Operating range: 1V62<VDDA<3V6 144 VDD 3 VSS 3 143
Operating range: 1V62<VREF<3V6 (depend of VDDA) 38 VDD 4 VSS 4 37
Operating range: 1V71<VDDSMPS<3V6 17 VDD 5 VSS 5 16
. , 4 | VDD 6 VSS_ 6 28
Operating range: 3V0<VDDUSB<3V6 59 VDD 7 VSS 7 58
12‘1 VDD_8 Vss 8 ?30
VDD_9 VSS9
VDD_MCU' SB28 = a Can be fix to 3V3 for 10 PG[2-15] a 128 VDDIO_1 VSSIO_1 24219
3v3|—>'<—‘I VDDIOI—Ii‘ VDDIO_2 VSSIO 2
vDD_Mcup—38%0 ® 6 | vear
VBAT IJ
VDD_Mcu—3B% o ® 32 vopA vssa —30
I 83 VDDA|—1 S .
sval—SB30_= 3v3only R e 106 | \opuse AGND
SB2 = vDD_uss—1 69 70 |
vDD_Mcu| P VDDSMPS VSSSMPS I||.
| VDDSMPS_CIN |—T o
-||I >< ® ’ VLXSMPS
T—LZ\W T, 1
M V111
T V11_COUT ' V11 2
A
“CIN™ and "COUT" should be as closed as possible to the LQFP LOM21RNZR2MGH] SlIMSZUSEZIT60
associated pad. COUT 10upF should be place near L4. Or 1 couple
of capacitors per pad (4.7uF / 100nF)
VDDSMPS_CIN V11_COUT V11_COUT IDD Measurement
IDD
JP5
1 e @ | | HW5 w
cs1 52 car c78 VDD} O IMDDEMCY
10uF 100nF 2.2uF 2.2uF Shunt Fitted
Used to give access to VDD MCU consumption only
MCU DECAPS
Ceramic capacitor (Low ESR, ESR<1ohm)

VDD_MCU VDD_MCU VDDIO VDDA VREFP VDD_USB VBAT
C80 C66 C75 C72 C54 C56 C53 C55 ——C68 :[077
100nF 4.7uF 100nF 100nF 1uF 100nF 1uF 100nF 100nF 100nF

) ) ) AGND AGND ) )
Title: STM32_microcontroller_power
AFormore detail about decap, please refer to AN5373 ‘ -||I SB7 N DAGND f,;?’igﬁtt} TIJLSJ%IEF(?:LM—Q(IM_SMPS)
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EXTENSION CONNECTORS, MCU INTERFACES

PAD.15] e PF[0..15]  feemmimik
[PBD.s] PbEluds] [Polois] pbSlluls]
IOREF
3v3 R § PC[0..15] i PHI0..3] el
VB2 —¢
VDD — 0 s
PD[0.15] i [ NRST DNRST
SETO o mREL0uLS SHTEOGTe—PH3-BOOT
MORPHO CONNECTOR LEFT SIDE 710 CONNECTOR ARDUINO UNO V3 COMPATIBLE MORPHO CONNECTOR RIGHT SIDE
VREFP
C65 SB19/SB22 to
100nF avoid stub of
CN8 _ SDMMC CN7 SDMMC signals
sy VINF_R3D i 1K NOT PC8 D43 SDMMC_DO SALC_MCLK D16 PC6 sard, IS SCL_PB8  12C_A SCL
PC1L = W ToReHEM 2 PCO__D44 SDMMC D1 SALC SD D17 PDLL 3 |4 DIZSDA_PB9 _ I2C_A_SDA AGND | sB1 —  Pc8
pCL2 PD2 NRST __ NRSTIRESI ¢ PCI0_D45 SDMMC_D2 SALC SCK DI8 PBL3 Solle IVREEP___VREFP ARD PC6
g 1 Llaors —NRST  NRSTRSRlo 2 o ® [ PC6
VDD Y BT a3 R PCIL_D46 SDMMC_D3 SAL CFS D19 D12 >N RlIGND " <
PH3-BOOTO Y PCI2_D47 SDMMC_CK SAI D FS D20 PA4 —5B35 SAL D b1z sck_pAs |I' SPIA sck
PE6 v I v GND| ?_1 ig PD2 D48 SDMMC_CMD SALD MCLK D21 PB4 ——5B36 ?1 ig D12 MISO PA6 . SPI_A_MISO ppg__10V-USB_STLK
PE7 2 \OREF i GND| g 5 [0 _PF3 D49 10 SAI_D_SD/SP|_B_MOSI D22 PB5 ——5B37 15 |14 DLLVOSTPWIPA7 SPI_A_MOSITIM_E_PWM1 PAL?
PALZ NRST VIN 0 PE5 D50 10 SAI D _SCKI/SPI_B_SCK D23 PB3 SRIE D10 CSIPWM __PD14SPI_A_CS/TIM_B_PWM3 PAILL
AL a3 AN B 6 | SPI BLNSS D24 —5B% e ig Do PWM_PDI5_ TIMER B PWM2 A7 v
PALS v Socket 8x2_N144_ARD SPIB_MISO D25 C—SB43 16 ISR PEL2 PB6 < pB1L
pCT
'|| PB7 ||. Socket 10x2_N144 ARD PAQ PB2 ||'
VIN PA2 & PBO shared with QSPI PB1
v USART AGND VDDA
< pAD AO_PA3  A(f PD7 D51 USART B SCLK
“PAL PA2 SB57 o~ AL PD6 D52 USART B RX AVDD PF13
PAG A2_PC3_AJl PD5__D53 USART B TX AGND PWM_PES __ TIMER_A_PWM1 AGND
VBAT SB65 — ___ PBO PBO SB64 — A3 PD4_D54 USART B RTS PC2 shared between USB C and ZIO 'I|| GND PWM _PEIL _ TIMER A_PWM2
pC2 PCL A4_PCL_A/| PD3__D55 USART B CTS ADC A IN A6 [PBI ADQ PEL4
PCO__SB6S to avoid A5_PCO GND ADC B IN A7 PC2__—5B53 PWM _PEI3 _ TIMER A PWMS3
stub of ADC A3 | | ||' ADC_C_IN A8 PAL PE15
PD3 __ signals QSPI_CS D26 PA2  —=<SB56 X PG7 USART A TX ™ ARD D1 TX
G2 COMP COMPLINP D72__PB2 | 1o ., SAI APE2 DS6  SAI_A_MCLK QSPI_CLK D27 PBI0 —G5B61 RX___PG8 USART A RX|—ARDBo
PG3 COMP2_INP  D7L_PB6 | 15 1 | PE4 D57 SALAFS
PEZ 12C_B_SMBA D70_PF2 | 15 10 | PE5 D58 SAI_A_SCK
PE4 ICB  12CB_SCL D69 _PFL_| 10 78| PE6 D59 SAI_A_SD .||| GNDl ;7 4 [[IMER PES D42 TIMER_A_PWMIN
i PES 12CTBISDA DE8__PF0 | 2o b9 AL B PE3 D60 SAI_B_SD QSPI_BK1 103 D28 [ PEI5 —35B66 1o 2 PET D41 TIMER_A_ETR
PFL PE2 .||| GND| 53 55 PFs D61 SAI B SCK QSPI_BKL 101 D29 PB0  —5B63 5 o |||.
~PF8 | CANRX D67 _PD0_| 50 o¢ PE7 D62 SAI_B_MCLK QSPI BK1 100 D30 PEL? 5568 o o | PEI0 D40 TIMER_A PWM2N |||.
PF9 CAN CAN_TX D66 __PDL PF9 D63 SAI B FS QSPIBK1 102 D31 PEL4 _—=5B70 SB60 >~ _PEL2 _ D39 TIMER_A PWM3N |
—pGL I0 D65 PGO 53 gg 0 PGLD64 10 ,||I GND g? gg SB7L_—= __PE14 _ D38 TIMER A BKIN2
—_ I TIMER_C_PWML D32 [ PA0__>—6B60 S o [[SB67 —~ PEI5 _ D37 TIMER_A BKINL
PEG Socket 15x2_N144 ARD TIMER D_PWML D33 PAS % 5 [[SB6Z —~ PBI0 _ D36 TIMER_C_PWM2
PGI5 TIMER B ETR D34 PEQ TIVER| 3 3¢ PBLL _ D35 TIMER C_PWM3 .
PG10 —___ PGB
PG13 Socket 17x2_N144 ARD PGT__ <
* PA2 & PBO0 shared with Arduino_ADC
PE12, PE14, PE15 shared between TIMER
N3 for MOTOR-CONTROL and QSPI N
!l SIC, i .szs !l SIC, i .leze
GND GND
ARD_D13_LED
LD1
> @ R25,,, 510R Java
Green
D13 PAS R49 Q3
—— s 9013-50T23
PC7T_ SB2L
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USB_TYPE_C CONNECTOR

USB_TYPE_C SINK ONLY

5V_UCPD|

DEAD BATTERY MANAGEMNT DONE BY TCPPO1

add
(g

STL1IN3LLH6

y
40

uis ce4
TCPPO1-M12 100nF, 50V RSENSE = 2K7 = VBUS MAX 6V (15W max)
GATE
B e mcy R S BAT54KFILM o
3v3| - 12 ' vee vBus_CTRL 2
e R Y )
UCPD_DBn DB GND | NS .
UCPD_CCL E@ﬁ — i cc1 cClc ; gg ccl VBUSL 23 |VBUS_C
UCPD_CC2 ® cc2 cc2e CC2  VBUS2
B4
6 VBUS3 B2
——c62 63 § &8 SBUL  VBUSY -
330pF 330pF U16
6 | L &/[ESDA25P35-1UIM
Diff Pair 90ohm useFsp T B6 | pia
— = | D1
USEES T PAL2 UBFSN J BT o N
USB FS N RATL TX1+  GND4 512
ul4 BL
d) 6 1 TX1- GND3 75
N 101 101 RX1+  GND2
Diff Pair 90ohm 5 VBUS GND 2 RX1- GNDL Al
b 3
102 102 ) SHI
USBLC6-25C6 gm| 220 SR ey
33 TX2  Shield2 —3H
—— 10 RX2+ Shield3 SHA
= B0 | pxo>-  Shields
USB TYPE-C e
317JD24BZTF3K3C3 =
5V_USB_LED VBUS SENSE RESERVED FOR DEBUG
DEAD BATTERY MANAGEMENT BY MCU
5V_UCPD
USB_5V .||| {51 UCPD DBCCL PB5
LD7 | e
o R36 lav3 R35
v W S10R ! 330K
Green
VBUS SENSE -I|| I} UCPD DBCC?  PBI4 UCPD FLT
5 eS| R43 47K 1P | ==
e I 9013-S0T23 Jp7
LRraz
322k R34
49K9
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BOARD PWR: VIN/5V (output current depend of VVIN range) 5V PWR SELECTION
MAX CURRENT 500mA WHEN USING POWER INPUT 5V_USB_STLK

U1l LD1117S850TR

Vin  Vout
Gnd Tab

1

VIN} {5V_VIN

|_<.

C43
10uF

lC42

10uF

5v

5V _STLK
5V_VIN

= 5V_USB_STLK
5V _VIN

5V EXT

5V_EXT
5v_UCPD
5V_USB_CHGR

5V USB C
5V _CHGR

3V3 POWER SOURCE/500mA

Shunt Fitted 1-2

U10
VIN

LD39050PU33R
PG 3
4

5V_EXT from Morpho connector

HW6

5V

3Vv3

EN SB1

VOUT
o

551

GND
GN

NC

C38
1uF

—C41

100nF
N

C39
1uF

C40
100nF

P4
3v3

EP

)—”—0

.|||_<

1V8 POWER SOURCE / 400mA ONLY ONE DEVICE TO BE USED U7 or U101 VDD_MCU_SELECTION AND CURRENT MEASUREMENT

5V_SMPS_IN U12 ST1PSO1EJR

VIN PG &

C3

SBI3 b~ o ° A3

5v} + L1

2.2uH 2.6A0.100R

1v8
\TP5

' .HVS
C46

10uF

B2

L EN
ct |
AN A d Al

STPSO1EJR VOLTAGE SELECTION
DO = D1 =0 (R28 Closed) = 1V8
DO = D1 = 1 (R27 Closed) = 3V3

Sw

|_<
|_<

3v3 3v3 1
1v8 1v8 3

Shunt Fitted 1-2

HW2 .

C44
10uF

C45
100nF

E3

DO VOUuT VDD

R D2

B

D1  GND

VDD table JP4

VDD =3V3 [1-2]

VDD =1V8 [2-3]

—

==t —
A

g
X

Opt0: Rvid=19.6K VOUT=1V8

ADP5301 MODE SELECTION
SYNC/MODE =1 (SB14 Closed) = HYSTERESIS MODE 50mA
SYNC/MODE =0 (SB15 Closed) = PWM MODE 500mA
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STLINK_MCU

ST-LINK POWER

PA14 T SWCLK DFU CONNECTOR
T SWCLK __™PpA13 T swbio RES, F \ o . -~ 3V3_STLK =
T _SWDIO PR3 T SWo ‘ Connector must be on the border of the PCB The routing of the tracks must be done on continuity -T- ollolo|Slo el -
T _SWO PALE T DI from ST-LINK to 47ohm resistors and from 0T W e e 0000
T _JTDI PAQ TVCP TX resistors to Target MCU to avoid stub noises and N10 H6
T _VCP_TX FAL0 TVCP RX EMC approach. (47ohm resistors must be very close Gi3 ] VPD BRBBB3BBB B VSS 7
T_VCP_RX STIKEMCO to STDC14) 5 VDD >3>3>3>3>3>3>3>3>Vss —w
STLK_MCO 3V3_STLK|—| VDD VSS
T _NRST UBA K4 HO
T_NRST VDD VSS
|||— STLK SWDIO _ Al5 R3 Eg oD VS 3-'610
STLK SWCLK __Al4 | STLK_SWDIO/PALS T_SW_DIRIPAT —5X 1 swpio IN__level shifter 1V8/3V3 Ng | VDD VSS 3
STLK_SWCLK/PA14 T_SWDIO_INPH7 —5 SWDIo eyt 33 VDD VSS 3
T_SWDIO_OUT/PF9 IS O Ve IShitter R12 VDD VSs
HSE CLK STLINK USB DEV HS N_Ri14 - - MI1__T SWCLKa T SWCLK H13 19
USB DEV Hs P_Ri5 | USB DEV_HS N/PB14 T_SWCLK/PHE 55— 5woa Tevel Shifter TVEIAVE — am Cs | VDD VSS =g
USB_DEV_HS_P/PB15 T_SWO/PD2 47R VDD VSS
3V3_STLK X1 S| vop ves | K6
4 vpp our 2 R% ,, 100R Si 0SC_IN/PHO STLK_VCP_RX/PGY %0 gtﬁ %E .'?;( levellshifterlVa/3 Vo e - Jg VDD VSs ;
R22 <= 0SC_OUT/PH1 STLK_VCP_TX/PG14 VDD VSS
vv— EN oD STLK_NRST 1 K13 GNDDetect R19. . 4K7 4R T VDD VSS ¢
10K NRST GNDDetect/PG5 {vDD VDDA VSS —
NZ2520SH 25MHz 3 L RI8’ T4K7 | P F12
— T_VCC AIN/PAO *——wv | I VREF+ VSS
c35 = D6 RA____ T PWR EXT o RI16 2K7 | | C D5
il -|| { BOOTO T_PWR_EXT/PBL |5v VBAT VSsS
IP1 c28 R T PWREN ¥ RI5. " 4K7 | L4 G2
e 100nF & T_PWR_EN/PBO I||- BYPASS-REG VSS 2%
8V3_STLK|———"— PDR_ON D15 LED _STLK R21 M10 VSS 1
— STLK_LED/PA10 . VCAPL VSSA
= - HCL:’ l_P_IZO F||. LK FI3 | ycap2 VREF- ML
s copag _F15 STLK_MCO D DD DD
= TLK_MCORA = 44444444
c7 2.2uF 314 | — T NRST/PAs P8 T NRSTa R26 A T_NRST c13 c12 =
R o B 15 | fE5e Creiy - o e — 220F | 22uF el
I . unt Fitte 1= (o¥] 19V [ (=) [N y
L HW TYP_OPI4 | gj < HW1 L SI8[Z[HS|B |2 S T-LINKVSE_SwD
- HW_TYP_1/PI5 —==— =
SNT-100-BK-G = = |
STDC14 Receiver ESD PROTECTIONS LED STLK 3V3_STLK
E(:32 Ics IC31 Iczz I(:17 Ims Icg ]—cm
u7 U5 LD4 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF
Red
CN5 T_SWDIO 5 | g STLK SWDIO 5 | g | AN i =
VDD I\ I\ 1 2 R8 LED STLK
T < 12— T_SWDIO T_SWCLK 41 g STLK SWCLK 4 | \g '||| 3308 3V3_STLK
3 4 T \ \
,||| ° 5 6 SWCLK \ 2 \ 2
[ KEYL. > T_SWO T_SWO 31 Vg4 T_VCP_TX 31 Vg4 33 STLK—2% 3 R7T
s 10 T JTDI ] ] & I 2308 c21 c25 c14 c27 C26 c29 C30 c11
R17_ .. 100R __ GNDDetect < W T_NRST T_JTDI 11 Vg T_VCP RX 1] g N 100nF | 100nF | 100nF | 100nF | 100nF | 100nF | 100nF | 100nF
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