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STM32 MCU 1/Os

UCPD.ADCI1 is exclusive with ADC4_IN7

U25A (see also expansion connectors) PGO UCPD.ADC1 U25B
ADC12_IN5 PAO N4 [ oro o ipt pDo D9 PDO PDO UCPD.ADC1 is exclusive with UCPD.CC1 ADC4_IN7 RO [ oo plo K15 HEXASPILIO6 _ PIO
LIMITATIONS : PAL OCTOSPIM PLDQS [l S rane PD1 | C9_PDL PD1 PG1 VBUS SENSE N8 | oo1 P 322 HEXASPILIO7 _ PIL
Use solder bridges to connect/disconnect PA2  OCTOSPIM PLNCS _ MA | pn> e iion D2 B9 SDMMCL.CMD PD2 TP26 o PG2 PC2__ GL2 | .2, e IE HEXASPILDQSO  PI2
TIM2_CH4 PAZ P4 | Lo pD3 |_AY_PD3 _SPI2 MISO TP30 - PG3 PG3 D15 | .23 pl3 14 HEXASPIL.CLK _ PI3
ADCI24 N9 PA4 M5 | oo e pDs A8 PD4_SPI2 MOSI DSI_SPI_MOSI PD4 TP27 PG4 PG4 FI2 | oos pig [ H14 P14 PI4
ADC124 INI0_PAS R4 | oo\ ioe PDs B8 DSI_RESETn PD5 TP29 PG5 PG5 E14 | oc pi5 |_C4 DSI_PWR_ON PI5
USART3 CTS _PA6_ P5 | pac i pDs _C8 PD6 _SDMMC2 CK TP28 o PGE PC6 D14 | .2 plo DB DSI_BL_CTRL PI6
SB59 for Access to PA8 MCO debug TIM3_CH2 PAT__Rb | L o'k ee pp7 _D8_PD7__SDMMC2 CMD LPUARTL TX PG7 DI3 | o, pi7 | D4 DSI_SWIRE PI7
N PABAL3 | oo ppg _NI3 DSI_SPI_USART CS PD8 LPUARTL RX PGB EL3 | oca pig | _HI3 HEXASPILDQSL  PI8
SB59 PA9  T.VCP_TX ER | oo pDg P15 PDY " SAI2 MCLK SPI3_SCK PGY AT | peg plo | _HI2 HEXASPILIOS _ PI9
PAI0 T.VCP RX DI2 | Lo PD1o P14 PDI0_SAI2 SCK USART3 CK__ PD10 SPI3_MISO PG10 B | poro pi1g | GI5 HEXASPILIO9 _  PI10
PA1l USBC.HS N B4 | bniy b1 _LL2 PDIL_SAI2 SD A DSI_SPI D/ICX_ PD1l SPI3_MOSI_TIM15 CH2 __PGIL C7 | penn bl |Gl HEXASPILIOI0 _ PI1l
PA12 USBC.HS P BI3 | oas D1y _MIL3 PDI2_SAI2 FS TP21 o PGL2 PG12__ A6 | ol pilp G138 HEXASPILIOIL _ PI12
UCPD.ADCT is exclusive with UCPD.CC1 PA13 T.SWDIO CI3 | bl PD13 | _NI4 PDI3 PD13 PG13 I12CLSDA B6 | pors PiL3 | FI HEXASPILIOI2 _ PI13
PAl4 T.SWCLK A2 | oo D1 _NI5 PD14 PD14 - TP25 PG14 T12CLSCL D7 | piia oiLs F1A HEXASPILIOL3 _ PI14
PA15 UCPD.ADCL [>=<$B38 UCPD.CCL [~ ~$B43_PAIS ALl | o, pD15 _KI2 PDI5 TIM4 CHA TP31 SPI3 CS LPTIML CHL PG5 A5 | o pits | FI3 HEXASPILIOI4 _ PI15
PALS TJTDI B42
JTDI is exclusive with UCPD.CC1
USART3 CK_ PBO N6 | oo pEg A2 LED GREEN PEO PH2  Audio RSTn DU | oy pjo |E15 HEXASPILIO15  PJO
USART3 RIS PBL M6 | oo \vicipa pE1 B3 LED_RED PE1 PH4  T2C5.SDA CD | nhe byl | G4 PIL PIL_ TP8
SB34 ADC12 INL7 __PB2 RV | ppomvirny pE _E5_PE2 _SAILMCLK A PE2 PH5 12C5.5CL BL2 | o pyp D2 Pi2 P2 TPI8
PB3  T.SWO == PB3 SDMMC2 D2 PB3 EV7 | ,o3 pE3 |_C2 SAILSD B PE3 PH6 eMMC RSTn ciL || e b3 DL PJ3 P3__ o TPl
SDMMC2 D3 PB4 D6 | oy WKUPLPE4 |_B2 PE4 _ SAILFS A PE4 PH7 12C3.5CL BIL| o P |E3 PJ4 Pl TP17
T.SWO (JTDO) iss exclusive with SOMMC2_D2 PB5 TOF_INTN B5 | ppewKUPG  WKUP2.pES | D3 PED . SAILSCK A PE5 PH8  12C3.SDA DI0 | o P [ F2 PJ5 Pl TP
(see also expansion connectors) PB6 2C4.SCL A4 PB6-WKUP3 WKUP3-PE6 E: PE SAI1.SD A PE6 PH9  HEXASPI1.NCS 4 PH9 PJ6 E2 PJ6 PJ6 o TP10
PB7 12C4.SDA AT s S gl NG PE PE7 PH10 HEXASPILIO0 WEN| S I = PJ7 P TP16
PBS SDMMCL.D4 oy AL =T VB DSI TOUCH INT _ PES PH11 HEXASPILIOL L14 | oo pig | £2 PJ8 P8 TP12
PB9 SDMMCLD5 C5 | Loo bE9 P2 UCPD.DBn PE9 PH12 HEXASPILIO? MI5 | oo pjg |4 PJ9 P9 TP7
PB10 USART3 TX USART3 TX __PBI0 NI2 | ppio oo PE10 P10 MIC.SDIN4 PE10 PH13 HEXASPILIO3 L16 | 0o iy |HE0 PJ10 PII0_ TPI5
USART3 RX__ PBIL MI10 | oo PE1L |_PLL PELL TIMI CH2 PH14 HEXASPILIO4 KI3 | bz oIl |C3 PIIL PILL_ TPl4
SPI2_NSS PB12 MLl | oo pELp L NLL UCPDFLT PE12 PH15 HEXASPILIOS KL | ppps
PB13 DSI_SPI_CLK SPI2_SCK PBI3 M12 | o7 PE13 M9 AUDIO_MEMs LED PE13
SDMMC2 DO PB14 P13 | ,o10 PEL4 | RIO0 TOF_LPN PE14
SDMMC2 DL___PBI5 14 | ppic \iicip7 PEL5 N0 PEIS PEI5  TP24
PB15 UCPD.ADC2 [=<$SB40 UCPD.CC2 = ~|_SB46 T
PC14-0SC32_IN B1
UCPD.ADC2 i exclusive with UCPD.CC2 PCO  OCTOSPIM PLIO7 P2 | oeo pro LH3_PFO PFO % PC15-05C32 OUT L Pl e auT
PC1 OCTOSPIM PLIO4 ML o bF 34 PFL PF1 —
UCPD.CC2 iis exclusive with SDOMMC2_D1 PC2 OCTOSPIM_PLIO5 PIv A e EE TEMP_INTN PF2 SR YR LE OPAMPL_VINM o TP20
(see also expansion connectors) PC3  OCTOSPIM_P1.106 N3 PC3 PF3 K4 MIC.CCKO PF3 T.MCO OPAMP2 VINM N5 OPAMP2 _VINM o TP19
ADCI2 INI3_ PCA__R6 | oy pra K3 MIC.SDINO PF4 —
ADCI12 INI4__PC5___P6 [2__PF5 PF5 PHO0-0SC_IN N1
PC6  SDMMCLDG CI5 | Po-WKUPS Pre vz GCTOSPIM PLIO3.  PF6 % PH1-05C_OUT Nz | PHO-OSC N sl pop LGL DSI.DO P
PC7 SDMMCLD7 BI5 | oo, o [ OCTOSPIM _PLIO2_ PF7 — SN G2 DSI.D0 N
PC8 SDMMCLDO Al | Lo Prg M3 OCTOSPIM _PLIO0_  PF8 E ol K2 DSI.DL P
PC9 SDMMCLDL Cl4 | oo bFy L4 OCTOSPIM _PLIOL_ PF9 NRST | NRST R2 | \RsT e T L DSI.DL N
o e E10 PCLo PFI0 7 S B PH3-BOOTO B4 DSi_ckp Tt DSLokN
PC11 SDMMCLD3 BI0 . - ]
fop SRR el Egg EEE Y At [_PH3-BOOTO PH3-BOOTO DSI_CKN
PC13 USER Button AT e pa——— Pr13 M7 _PFI3 PF13
PF1a | _R8_PF14 ADCZ IN5 LED GREEN PEO STM32U5GINJHEQ DSI.CK_N and DSI.CK_Pare inverted on DSI connector pins
PF15 P8 PF15 ADC4 IN6 LED RED PE1 Swap lanes in Software
—SB57 _UCPD.ADC2 PF15 USER Bution PC13
STM32U5GINJH6Q
UCPD.ADC2 is exclusive with ADC4_IN6
(see also expansion connectors)
UCPD.ADC? s exclusive with UCPD.CC2 MCU CLOCK & USER INTERFACE
HexadecaSPI HEXASPI1 MEMs PE14 ToF_LPN Audio CODEC Audio_RSTn PH2 DSILCD DSI.CK_N and DSI.CK_P are inverted on DSI connector pins
NS HEXASPILNCS _ PH9 {_ TOFLPN ] _ Audio MEMs LED _ PE13 DSI_LANES Swap lanes in Software
PSRAM A HEXASPILCLK _  PI3 PB5  ToF_INTN & Audio MEMs - DSI.CK_P
DOSO HEXASPIZDQS0_ PI2 _TOF_INTN_] SAl KN DSICK N_ ==
e HEXASPILIOO _ PH10 PF2  TEMP_INTN SCK A ~ SAILSCK A PE5 -~ 12C5
o) _EEGASTLIOL Pt . g e — oo p —Bul00E 2> .
_HEXASPIL 102 —HEXASPILIO3 _ PH13 prs— S\ TicascL bz CSAIL A TSAILSD B PE3 D 208 1265 Scl
o HEXASPILIOA _ PH14 MCLK A —SAILMCLK A PE2 HLE DsiDLP <=
e HEXASPILIO5 _ PH15 NI DSIDLN ==
T HEXASPILIO6 _ PIO —
o HEXASPILIO7 _ PI1 MIC
DOS1 HEXASPILDQSL  PI8 STLINKV3E T e SN C.SDIN4 _ PE10
= HEXASPILIOS _ PI9 and Debug SWCLK —LSWCLK _ PA14 T C.SDINO_  PF3 DSI_USART PES  DSI_TOUCH INT
HEXASPILIO9 _ PI10 T.SWDIO PA13 C.CCKO _ PF4 PB10 USART3 TX {_DSI_TOUCH_INT)
109 = o CCKO DSI_USART_TX DSI_USART »
o HEXASPILIOI0 _ PI11 WO _ISWO  PB3 PD10 USART3 CK A PF11 DSI TE S TE ]
HEXASPILIOIL _ PI12 JTDI PAL5 - -
1011 T JTDI ————
Tofh: HEXASPILIO12 _ PI13 VCP Tx —LVCP TX_ PA9 12c4 PI5  DSI_PWR ON ST PWRON >
O T VCPRX s o— D0 DY ok o DSI_SPI PI7  DSI_SWIRE AT
lots —HEXASPILIOTS 0 aal e - PBy3 DAl SPIGLR —— DSLSPICS PI6  DSI BL CTRL _
(HEXASPI1 is used hereafter to simplify bus naming) PD4 DSI_SPI_MOSI Bg:—gg:—f\:ﬂ%& ~DSL_SPI -
PD11 DSI_SPI_D/CX SR e PD5  DSI_RESETn
OctoSPI OCTOSPIL USBC HS USBC Pl IEEIEERED
eMMC  emmc OB SDMMCL.CMD _ PD2 NCs - QCTOSPIM PLNCS _ PA2 —_ USBC.HS P PA12
o SDMMCL.CK PC12 FLASH DQs - OCTOSPIM PLDOS — PAL ~ussc NS USBC.HS N PALL
o SDMMCL.D0 PC8 LK —_OCTOSPIM PLCLK _  PF10 -
= SDMMCL.D1 PC9 100 -_OCTOSPIM PLI00 PF8
~ sDMMCL =5 SDMMCLD2 PC10 101 ~_OCTOSPIM _PLIOL PF9 VBUS_SENSE PG1 EXPANSION CONNECTORS 12C1
= 2DMM€1.D3 PCél OCTOSPIM_PL. = 82T82PIM Pugg PF; [ VBUS SENSE > I . . —_ |§81A22A Pgl3
DMMCL.D4 PB TOSPIM_PLI PF UCPD_CTRL PAJ0.15 PE[0.15 12CL.SCL PG14
D~ SDMMCLDS PBO 193 —GcToSPIM PLIOS — PC1 o UCPD.FLT PE12 PALD.T] el e Scl
SDMMCL.D6 PC6 OCTOSPIM_PLIO5 PC2 UCPD.DBN PE9 PB[0.15 PE[0.15
D¢ —SDMMCLDY PC7 195 —OCTOSPIM PLIOE — PC3 cucep Prssl UCPD.ADCL _ PGO (PB0.I5] il PF0.T5] il
107 —_OCTOSPIM PLI07 PCO e UCPD.ADC2 _ PF15 (PO TS L0l PO il PD[0..15 PH[0..6
eMMC_RSTn PH6
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RESETFUNCTION RESET USER BUTTON
B2 USER VDD
NRST el B1
NRST 1 > O O 7 1 5.B 3
= KSC321JLFS USER BUTTON PC13 USER_Button R68 A OR l 2 | 4
- I - KSCT2LILFS
Cap should be —L o
near NRSTball | T yoenF x| v “Capshouldbe | [ a1
irCE ESDALC6V1-1U2 Close facu ball DB, +
N ESDALC6V1-1U2
‘ .
EXTERNAL HSE CLK USER LEDs
8.2pF 3v3
R26,,, OR c33 || |||.
I} |
‘ PHO-OSC IN ‘M
\ PHL-0SC_OUT _ |—~H1-OSC OUT
Lr12s lri16
R27,,, OR |||. Curr=4mA, Lum=25% $270R Curr=5mA, Lum=25%  $270R
v |
LD4 USER USER LD3
RED RED GREEN 5 GREEN
¢ W
EXTERNAL LSE CLK
ci28 | - -
1 ||,
Il | PE1 LED RED RIO 117 Q3 PEO LED GREEN R107 17 Q4
3.3pF [ LED_RED T I NPNSOT23 [ LED_GREEN e e NPNSOT23
[ pcus-0scaz N j—bcld0scsz IN X3 Sk ™ Stk
1 3 :
[ PeisoscI ouT - PC15-05C82 OUT 32.768KHz
c127 |
1 1 i
I & = —
3.3pF

3

Switch active position is indicated by white side switch position

PH3_BOOTO
BOOTO Low by default to boot from internal Flash
1 VDD
BoOTO  SWI1
[ PH3-BOOTO | RS \-L0K 1 . Mechanical Slide Switch 1K2
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MCU PWR SUPPLIES
(The design supports a VDD_MCU at 1.8V only)

MCU DECAPS

VDD MCU VDD MCU Ceramic capacitor (Low ESR, ESR<1ohm) U25C
VDD_MCU F5 VDD VSS E10
: 2 voD vss
%1 VDD VSS —5
C54 ==C64 ==C63 =—C51 ==C49 =—=C47 =—=C62 =—C40 ——=C6l —=C46 ——=C42 | VoD ves [F10
10uF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF L7 VDD Vgg G10
LS vop vss —a0
VDD VSS
K11 J6
— — Ti1 VDD VSS 310
VDD_MCU I— \VDDIO? VDD x:g 15
470R @ 100MHz VDDA _ VSS K7
VDD _MCU L2 "|' ves K8
T ¥~ AN, VDDA E8 ' \ppio2 vss [K9
SB36 ——C68 ——C53 C65 G11 | \/ppio2 vas K10
( VREFP  VREFP = VDDA by default 4.7uF [ 100nF | 100nF vss —L10
c48 —=C45 sBa1 "|' vss Al
1uF 100nF _ VREFP vas Al5
= vss Ri
VDD_MCU VDD_USB - VSS R15
ca1 c43 T e T
1uF 100nF SB35 1
AGND 3Vv3 L6 VDDA VSSA K6 —_
= - fggnF LS | VREFP VREFM X8
Two caps close to VDDA/VSSA pins, two ‘ SB37 VD) UER
other caps close to VREFP/VSSA pins AGND E9
t VDDUSB
—_ VDD11USB F11 AGND
= vt} VDD11USB
VBAT C2 VBAT
VDD_MCU G6
VBAT — VPR-DS VDDLIDSI He] VoDDS! VssDs i
| — T -5832 vii} VDD11DSI VSSDSI —
VLR[S SR29 26R@100Mhz L3 VDD _l_SMPS VEERH]
c38 [ ~YA R12 P12
c36 100nf  VDD_Mcu} VDDSMPS VSSSMPS | —
100nF BLM18KG260TN1 VLX_SMPS
—=—=C52 C56 R11 =
— VLXSMPS -
= = “Place 10 uF and 100 nF as ‘ 10uF 1 100nF 5 ENRL N
= close as possible from [ =
VDDSMPS ball g6 L8 E6 | vpbu
~ 2.2uH E1l
= DNF F Riz ] VDDl
2 o VDD11
GND_SMPS H
J_ g STM32U5GINJH6Q
= 3
GND_SMPS V11 & . |
MCU PWR (Refer to MCU min/max general operating conditions) ) Connection close to MCU
vil
Operating range: 1V71<VDD<3V6 1 ——C140 Ca4 DNE
Operating range: 1V08<VDDI02<3V6 (only for IO G[15:2], if independant from VDD) 2.2uF 2.2uF
Operating range: 1V62<VDDA<3V6 (VREFBUF not used) ——C60 C39
Operating range: 1V62<VREFP<3V6 (external VREFP, VREFBUF not used) =3 = 100nF 100nF ot
Operating range: 3V <VDDUSB<3V6 (USB used) GND_SMPS I
Operating range: 1V65<VBAT<3V6 =
A . & a ]
8%?2::29 [Zzgg: ix;i:xBBsDI\SAI;gX??VG GND_SMPS should be connected to GND as —— | Place one 100 nF close =
P grange: close as possible to VDDSMPS pin and its = ofeach VDD11USB Place one 2.2uF for each R13 and E6 SB30

Operating range:

Operating range

1V<VDD11USB and VDD11DSI< 1V26, must be connected to VDD11
1 0V81<VDD11<1V27 (except STDBY/Shutdown : OFF)

10pF/100 nF capacitors

and VDD11DSlI ball

pins (E11 pin does not need 2.2 uF)

AGND
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OctoSPI Flash Memory

VDD VDD_OCTOSPI 1.65V < VCCqand VCC < 2.0V
SB27
VDD_OCTOSPI VDD_OCTOSPI
100 nF/4.7uF decoupling for each pair B4/B3 - E4/E5- C1/D1
OCTOSPI R25
Impedance Constraint [Min =45.00 Max =55.00 ] 10K
Close to OctoSPI —T_CZG J_027
u22 4.7uF 100nF
. OCTOSPIM_P1.NCS R4, OR _ C2 [ == B4
SETEEET octosP1 (i) ¢ cs v\c/gg i =
OCTOSPIM_P1.NCS PA2 - OCTOSPIM_P1.CLK B2 E
B'gg OCTOSPIM_PLDQS PAL Octosl (D ECLS wesy T T
Bk OCTOSPIM_PLCLK PF10 OctosPI (D) OCTOSPIM_P1.DQS C3 | pos oND B2 —==C30 C34 c31 c35
5 OCTOSPIM_P1.I00 PF8 vssq |CL 100nF | 100nF 4.7uF 4.70F
= gnggpn\A Png% PF9 S 82T8§PIM P1.|80 D%D o veso B 1 1 oeros
{OCTOSPIM_PL) 102 ML) (] Y OctosPI (3 MO |73 IoH D2} so/sioL = Wolo) (elerektA
T OCTOSPIM_P1.I03 PF6 OctospI (T OCTOSPIM_P1.I02 ca| R TP4
o OCTOSPIM _PLIO4 PC1 OctosPI (S OCTOSPIM _PLIO3 D4 | ToE s A5 ? R21
o OCTOSPIM _P1.I05 PC2 OctosPI (S OCTOSPIM P1.104 D5, | o 4
OCTOSPIM P1.106 PC3 OCTOSPIM P1.I05 E A2 _TP6
106 5 CTOSPIM PLIOT PCO OctoSPIfd OCTOSPIM PLIOG Ei S10s NC Az — © OCTOSPIM PLNCS -
107 OctosPI(J SCTOSPIN PLIOT == SI06 NC —E5———DNF (D Octospl
OctosPI (T : Lol si07 NC —SL
P — el cs
RESET NC [=2——0
MX25UM51245GXDI00
VDD_OCTOSPI
- At A 0
Lengthiequalizatiofi(inclucelBEATpackageleng DNF B1/B5 are DNU, A3 is DNF, no need of reset pull-up, ECS/ used as info on TP
- DQSO0 with 100..7 (Byte0) , and CLK , all in 50 mils
- NCS length can be in the range of up to CLK length +/- 750 mils 1
[ NRST R22 - OR
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HexadecaSPI PSRAM Memory

HexadecaSPI1

<_HEXASPI1

(HEXASPI1 is used hereafter to simplify bus naming)

HEXASPIL
HEXASPILNCS
o HEXASPILCLK
Doso _HEXASPILDOST
250 " HEXASPILIOO
190 T HEXASPILIOL
o _HEXASPILIO?
|02 HEXASPILIOS
13 —_HEXASPILIOZ
IO HEXASPILIOS
108 HEXASPILIOS
|08 —HEXASPILIO?
DOy _HEXASPILDGSL
081 HEXASPILIOS
108  HEXASPILIOY
S HEXASPILIOLD
1010 HEXASPILIOIL
o T HEXASPILIOL
101 REXASPILIOL3
lot4 —_HEXASPILI014
o EXASPILIOL5

PH9
PI3
P12
PH10
PH11
PH12
PH13
PH14
PH15
P10
PI1
P18
P19
PI10
PI11
PI12
PI13
PI14
PI15
PJO

AMzm:h length (including BGA package length)

- DQS0 with 100..7 (Byte0), all in 50 mils,

- DQS1 with 108..15 (Bytel), all in 50 mils,
- CLK is 100 mils from any signal of ByteO or Bytel
- NCS can be CLK +/- 700 mils

VDD VDD_HEXASPI
-
SB47
C99/C97 and C88/C84 decoupling for each pin pair C1/D1 - E4/E5
HEXADECASPI VDD_HEXASPI
Impedance Constraint [Min =45.00 Max =55.00 ] VDD_HEXASPI
R52 U34
10K 1.62V <VDD <1.98V
= HEXASPI1.NCS A3 D1
HexaSPI (i CE# VDD
——C88 ——C99 ——C97 ——=C84
100nF 100nF 10uF 10uF
3 HEXASPI1.CLK B2 Cl
HexasPI (1) CLK Vss
vss B3]
HexaSPI @ HEXASPI1.DQS0 C3 DQS/DMO  DQS/DML B3 HEXASPI1.DQS1 @ HexaSPI
HexasPl (0 HEXASRILI00 D8 | Apqo DQg <2 BILIOE D) HexasP
HEXASPI1.101 D2 Bl PI1.109
HexaSPI (1 = ADQ1 DQ9 1 ) HexaSPI
HEXASPI1.102 C4 A2 PI1.1010
HexaSPI (1 HEXASPILI03 DA ADQ2 DQ10 v BILI0LL 1 ) HexaSPI
HexaSPI( I —;XASD '04 D5 ADQ3 DQ11 A5 5 'O > 1) HexaSPI
HexaSPI (I = S ADQ4 DQ12 ST 1) HexaSPI
HexasPI (T HIEXASRILION E3 | ADQ5 DQ13 |B2 : 013 7) HexaSP!
HEXASPI1.106 E2 B5 HEXASPI1.1014
Hlexashi HEXASPILIO7 E1 | 2D DQL4 5 HEXASPILIO15 i hiexashl
HexaSPI (I - ADQ7 DQ15 - 1 ) HexaSPI

APS512XXN-OBR-BG

Title: HEXADECASPI PSRAM
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eMMC Memory

1.7V <VCCq<1.95vV
2.7V <VCC<3.6V

This device added for second source

VCC_eMMC
u27
VDD VCCQ_eMMC 3v3 VCC_eMMC
vce E8
F5 — -
VCC 710
VCC SB44 SB41
VCC K9 VDD
SD C1.D0 A3 DATO VCCQ_eMMC —|_ SB39
SDMMC1D1 A4 N4 ==
DAT1 VCCQ
i) C1.D2 A5 C6
DAT2 VCCQ
SD C1.D3 B2 M4
DAT3 VCCQ
SDMMC1.D4 B3 P3
DAT4 VCCQ
SDMMC1.D5 B4 DATS VCCO P5
SD C1.D6 B5 VDDI VCCQ_eMMC
SDMMCLD7 __B6 | DATS c2 i
: DAT7 VDDI
c4 A O 01O010100
Vel N S HEEEEE
eMMC.RSTn K5 VSSQ 5 LLELLLEE
e e RSTH VSSQ 23333333
VSSQ |2 INNRRRRARR
SDMMCLCK M6 | ~ vss P6 SEEEEEEE
Q eMMC oY Ve e P Y e
SDMMC1.CMD M5 | CMD VSS é? Impedance Constraint [Min =45.00 Max =55.00 ]
VSS
DS H5 DS VSS G5 emmcG SD C1.D0
H10 SD C1D1
VSS EMMC(
J5 SD C1.D2
VSS EMMC(
K8 SD C1.D3
VSS EMMC(
SD C1.D4
EMMC(J
— EMMC(J SOMME DS
THGBMTG5D1LBAIL == EMMC SD C1.D6
L SDMMCLD?
EMMC(d -
VCCQ_eMMC VCCQ_eMMC
VCCQ_eMMC
oR113 R112
DNF 210K 10K
‘ [ eMMC _RSTn PH6 eMMC RSTn Rll,]','.' 0R eMMC.RSTn
EMMC@ SDMMC1.CK :
EMMC@ SDMMC1.CMD
DS
A
Match length (including BGA package length) :
- D0-D7 (Byte0) , CK, CMD all in 50 mils R30
47K

DNF

eMMC
eMMC
SDMMC1.CMD PD2
MR —sbmmcLcK PC12
DO SDMMC1.D0 PC8
D1 SDMMC1.D1 PC9
SDMMC1.D2 PC10
m B?’; SDMMC1.D3 PC11
D4 SDMMC1.D4 PB8
D5 SDMMC1.D5 PB9
D6 SDMMC1.D6 PC6
SDMMC1.D7 PC7
D7
1.65V <VCCq<1.95V
2.7V <VCC<3.6V
VCC_eMMC
2.2pF + one 100 nF for each pair E6/F5 and J10/K9
J*(266 ——C58 ——=C&7
100nF 100nF 2.2uF
VCCQ_eMMC

2.2uF +one 100 nF for C6/C4 , for P3/P5 , for M4/N4

1

VDDI

C55 ——=C69 ——C70 ——=C67
100nF

100nF

2.2uF

100nF .2uF

1

T
— T

Title: eMMC

Project: STM32U5x9NJH6Q Discovery

Variant: USGINJQ

Revision: B-02

| Reference: MB1829

Size: A4 | Date: 19-Jul-2023

| Sheet: 8 of 16




USBHS_TYPE_C CONNECTOR

USB-C sink only, up to 15W possible

STL1IN3LLH6
HH«, o @HooI l
>t Ql
C105 S j_—!'l Co4
5v ucPDl 100nF ——C147 1uF
— I 470pF
<
Use solder bridges to change default configuration on UCPD.ADC1/ADC2 (see MCU PIO page) ) _
o R47/R48 = 2K4/10K =>VBUSc MAX is 7V (6.5V nominal)
VDD 3Vv3 TCPP01-M12 C81
GATE 100nF BAT54KFILM
4 | SOURCE IN_GD & I D4
R36 -
10K 12 6 R48 .. 10K I
UCPD_CTRL VCC VBUS_CTRL WA ||.
PE12 UCPD.FLT 11 2 R47 2K4
A PES__UCPD.DBn DBn 0] & GND E_“'
DBn DB GND
UeD CN4 USB Type-C
PGO UCPD.ADC1 R43 .. 1K2 3 7 UCPD_CC1 C A5 A4 |
ADC1 BE15 UCPD ADC2 WA T CC1 CClc 9 UCPD CC2 C BS CC1 VBUS1 29 1VBUSc
ADC2 2 R40 AN K2 CcC2 CC2c 2 CC2 VBUS2 B4
1 |y VESE -
R38 S$R39 C79 ——=C90 8 SBU2
1k2 +3k9 for VDD = 1.8V (use of ADC, no UCPD) 3K9 23K9 330pF [ 330pF U12
Ab D+ C93 7~ ESDA25P35-1U1M
— 86 et
= = = AT D*2 100pF
L_B7]p5 &
USBC USB High Speed USB High Speed
U35 2 B12
hs PA12 _ USBCHS P 2= 1o, s L6 USBC CN HS P 2= 3| X GNP B
USBC HS:N PA11 USBC.HS N g D- D- 2 USBC CN HS N i(l) RX 1+ GND2 Al2
d) t GND NC —< d) RX1- GND1
USB High Speed ECMF02-2AMX6 USB High Speed 2 TX2+ Shieldl SH1
. . 3 TX2-  Shield2 —H2
USB High Speed == USB High Speed 11 RX2+ Shield3 SH3
Matched Net Lengths [Tolerance = 6mil] Matched Net Lengths [Tolerance = 6mil] %10 RX2- Shielda SH4
Impedance Constraint [Min =85.00 Max =95.00 ] Impedance Constraint [Min =85.00 Max =95.00 ]
2-3dAL gsn N
USB_C_317JD24BZTF3K3C3 =
5V_USB_LED UCPD.DBn Level shifter VBUS SENSE 5V_UCPD
VDD = 3Vv3
T C72_||100nF C71 |[100nF R31
USBC 5V I 330K
R120 o
LD7 | 8 1 PGl VBUS SENSE
Z GREEN 27'(')}'? 13V3 UCPD.DBn 7 VceB  VecA > DBn <{_VBUS_SENSE
5 B1 Al 3
© PE9 5150 onp 4 X C59 R32
5v_ucrD} R129 ,,, 47K 17Q R37 - 1 R35 10pF 27K
= ! N, NPNSOT23 47K — SN74LVC2T45DCUT = 47K
sR128
F22K DNE = =
e - - Title: USB HS Type-C
= DIR : LOW : Directionis Bto A Project: STM32U5x9NJH6Q Discovery
Variant: USGINIQ ’ l
Revision: B-02 | Reference: MB1829
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DSI LCD DSI.CK_N and DSI.CK_P are inverted on DSI connector pins : swap lanes in Software
Impedance Constraint [Min =95.00 Max =105.0 ] VDD_LCD
Matched Net Lengths [Tolerance = 5mil] SB14 DSI_USART
G2 - = Hgﬁgg (T;é E‘gllg DSI_USART TX 5= DSI_USART >
—1= =] DSI_USART_CK
DSI_LANES '|| 1 R 2 10K PE8
CKN DSILCK N == 313 4 X DSI TOUCH INT_{— 551 i5UcH INT SB16
CK P DSI.CK P 515 g[8 |||.
_ .||| 713 g[8 |" DSID2P OR,, RI7
DSIDO P = [ 9 10 DSI D2 N _OR,"Ri8
DO_P 9 10
DSl DO N DSEDORN 1y 1o [ 22 I||- )
_ .||| 3] 12 14 [ 14 |I" DSID3P OR,. RI6
DSIDLP = [ 15 16 DSI D3 N OR, . Ri9 =
D1 P 15 16
BTN DSI.DL_N 17 | 17 19 18 |||.
o 'I| 19 | 1o 50 [ 201 SB15 DSI_SPI
14 2L (e 2%< SPI_USART_CS == SB17 PD8  DSI SPI USART CS | o oo oo
L 7YY Y\ l 23 24 SPI CLK SB19 [ ~] PB13 DSI SPI CLK . - :
SV_LCDI—6560R @ 100MHz Tecms ! 25 gg g‘b} % SPI_MOSI SB18 = PD4__ DSI SPI_MOSI gg:—gi:—fﬂ%a DEIL S
1= T C120 7 = SPI_DICX == PD11__DSI_SPI_D/CX SET e oS
S ane e o
BLgND g % & g
= 35 36 —¢ | {3v3_LCD
37 38 VDD_LCD
9 | 39 40 —20 B c2q _— |VDD_LCD
AT 2 c23 100nF SB50 1V -
PI7__ DSI_SWIRE 3] 4 2 < 100nF
[ DSI_SWIRE 43 44 —
5 D = LR69  SR70
@ pA = 33K3 33K3
T T PF11 _DSI TE W G EE 12C5
(DSITE ] 51| o) oy |5 12C5.5DA__ PH4 —
DS BLCTRL PI6__ DSI BL CTRL 5§ = g 12C5.5CL___PH5 =i SR
e PD5_ DSI RESETn 57 gg gg 5 1V8 LCD Adapt resistors if needed 3v3
>& 59 60 GT—IV
6L | o c22
R71 682 | o 100nF
10K 63 63
64| oa = DSI PWR ON ‘[ DNF SB53
= = Socket30x2
j3v3_LCD
DNF
VDD
1v8
5V 5V
DSILPWR ON_ bnel L ) B51 D3,
] DSI PWR ON_ ‘o DNF SB49
— [ DS PWR ON PI5 | DSI_PWR ON Mo DNF SB52
—e—]|VDD_LCD
DNF ——]1ivs_LCD
'—|5V_LCD DNF
DNF
Title: DSILCD
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Variant: USGINJQ

Revision: B-02 | Reference: MB1829

Size: A4 | Date: 19-Jul-2023 | Sheet: 10 of 16




AUDIO

DNF

SAl SAl
SAILMCLK A SCK A ~SAILSCK A PE5
SAILSCK_A Fop ~ SAILFS A PE4
SAILFS A S SAILSD A PE6
SAILSD A AL oo SAILSD B PE3
SAILSD B MCLK A ~SAILMCLK A PE2
_ RiZ e |I- AUDIO CODEC is Hi-Z capable on SAI
12C4.5CL
12C4.SDA
A_GND || DNF DNF
AfGND-Ill—l
A_GND | DNF BIYF— AOUTA
AOUTB PINL?
MIC
AUDIO
1| ack
— | DNF
DNFE DNF DNF DNF DNF DNF
l ) l l l I
1 D&R £ A_GND
e G A
- must be COG ASCIE Pin attributions on ESD can be swapped for ‘
layout optimisation

1v8_AUDIO
CODEC —t
DNFEC!! DNF I
1v8 1V8_AUDIO
I T T
SB2 = = DNF DNF DNF
VDD ) ) -
—E
SB3 =
A_GND VL_AUDIO
VDD VL_AUDIO  Operating range:
SB1 VL_AUDIO :1.65<VDD<3.47V
1VE_AUDIO : 1.65<VDD<2.63V ,|||_ BNE
12c4 VL_AUDIO}——e—— A_GND-Il DNF ——
ea DNF DNE low ESR ceramic capacitor
DNF ——
SDA :ggjggf | 1 Egé low ESR ceramic capacitor,.
12C4 SCL : s
X
X
T2C address of CS42L51 (AD0=0) : A—GND"”_ DNF——¢—DNF—
Read 0x95 / Write 0x94
[ Audio_RSTn EHiZ ?
DNF
DNF
_L_ _L_
A_GND . =

AUDIO Stereo Out with MIC

. VDD = 3v3 connector top view on PCB
Audio MEMs connector C2 |[1000F "L C1 |[100nF T i T
] | 0 2 A - - ‘
. lace ESD protection close t
Operating range: 1.64<VDD<3.6V U4 place profection closeo pins
8 VceB  VecA il -
[ Audio MEMs LED —PEL3 g B1 AL g MENS LED = onL Vel
1 B2 A2 ——
5 bR oND 2 Ly 212
R1 R3 313 4[4 MIC.CCKO ESDPROTECTIONS
10K — SN74LVC2T45DCUT = 10K MICSDINA <5 |5 g L8 MIC.SDINO
Iz g8 us |
9 1 MIC.SDINA 1 [ Ng 2
MDE & ADE T ?fu T 1% MEMS_LED N |||'
MIC — = A8 193 14 L ESDALC6V1-1U2
SDING -_MICSDING _PE10 VDD 545 115 16 L =
MiC SDINO MIC.SDINO _ PF4 DIR: LOW : DirectionisBto A < 517 17 18 1 MIC.SDINO 1 N4 2 |||.
ko MIC.CCKO __PF3 L9 19 20 -2 I
—_——— ESDALC6V1-1U2
Socket 10x2 U2
A = S
p!aceconnectorontheborderofPCB,on top, ‘ - MIC.CCKO 1 4 2 “|.
pin 1 close to the PCB border IA_ESDALCGVl-lUZ
Title: AUDIO

Project: STM32U5x9NJH6Q Discovery
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MEMs

TEMPERATURE SENSOR Interfaces VDD_MEMS
VDD VDD_MEMS
12C Default address : OX7E / 0X7F (W/R) "|'
-~
1.5V <VDD<3.6V SB4 SR7 SR8
S1K8 S1K8
VDD_MEMS
u18 12C3 12C3.SDA _ PH8
s . 12C3 scL 12C3.5CL __ PH7
o VDD Addr
Cli Jc_m 2 | ALERT/INT  GND 2 I
2.2uF EOOnF 12C3.SCL 1] scL SDA | 6 12C3.SDA ToF LPN PE14 _TOF PN
— = ToF INTN __ PBS
= TOEININ_—FB® {7 T0F INTN >
STTS22H TOF_INTN
TEMP_INTN _PF2 _TEMP INTN
ANo Power Plan / No GND plan RRREMEMS
under TEMP Sensor, Use only one =
PTH via for PWR and for GND RS6 STTS22H Exposed Pad : linked to
Isolate from high temperature 10K anon-varnished Copper plan on
places and add slots in_ PCB to opposite sigie (withtwo PTH vias
break thermal conduction TEMP INTN and same size than EP)
TIME OF FLIGHT SENSOR
VDD_MEMS I0VDD_TOF_SENSOR VDD AVDD_TOF SENSOR
12C Default address : 0x52 / 0x53 (W/R) -~ 2v8
SB5 —|_ :
=~
AVDD_TOF SENSOR I0VDD_TOF_SENSOR SB13
2.5V <AVDD<3.6V 3Vv3

SB60
AVDD_TOF_SENSOR

—C21
4.7uF

1.65V < I0VDD < 3.6V (except 2V to 2V5)
VDD_MEMS
om <
u7
VL53L5CXVOGC/L  IOVDD_TOF_SENSOR
e 38 8 &
10K ToF LPN A5 >> > C2 _GPIO2
| |
ToF INTN A3 :?5? << O RSDVE e
cs,
12C3SCL C4 | o 5 [REDYES
12C3SDA _C3 | S5a < Rspv4 A2 |
I C6 ——C18
Al o RSDV3 57 100nF
{ 12C_RST <§i RSDV2 —ze
& RsDV1

(oW T

zZ T

(GO} o

) o5 & . )
A . -
Capacitors close to pins

Title: MEMS
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EXPANSION CONNECTORS

EXPANSION CONNECTORS, MCU INTERFACES

PALD.15] el
PBI0.15 PB[0..15
PCI0.15 PC[0..15
PDI0.15 PD[0..15
Only part of these PIOs are available on expansion conenctors

PE[0..15
PE[0..15
PHID.6] il

[ NRsT p-NRST
PETOE PE[0.15 12C1 et
SDA PG13 12C1.SDA

PGI0.15 PG[0..15 12C1 scL PG14 12C1.SCL

EXPANSION CONNECTORS

EXPANSION CONNECTORS : VDD is 1.8V Default, VREFP / VDDA are 1.8V default

|IOREF
SB56
vDD} _—
ADC inputs are referenced to VREFP (1.8V default)
ADC12 IN13 PC4 —<SB6
PG14 12C1.SCL == ] PC4|PGl4
SB7
ADC124 IN10 PA5 —=SB9 CN9
PG13 12C1.SDA =~ ) 29 29 30 30 PA6 PA6
SB8 1 PA5|PG13 27 27 28 28 PB1 PB1
ADC124 IN9 PA4 PA4 25 %5 26 26 PB10 =—=<SB48 PB10
ADC12 IN14 PC5 PC5 23 23 24 24 PB11 PB11
ADC12 IN5 PAO PAO 21 21 2 22 _PBO PB0O
ADC12 IN17 PB2 PB2 9 20 GND_]
>— 19 20 5 I||-
vl 1v8 S5 P PFL_PF1
! ,||I CND 13 | ;2 1, [14 PFO__PFO
sBs4 [ [_GND 11 1 1 12 PD7 PD7
sv| = 5V 9 9 10 0 PD6__PD6
3v3 3V 715 Tgl8 PB4 PB4
= NRST NRST 5|5 g 6 SB33=— PB3 PB3
|OREE} IOREF 3 | 5, | 4 SBAS—SPBI5 PB15
5V_VIN! — 5V_VIN e ) PB14 PBl14
SB26 Socket 15x2

VDD/IOREF domain is the digital power supply dedicated to peripherals

LIMITATION :

ADC4_IN6 & ADC4_IN7 are exclusive with UCPD.ADC1/ADC2
Use solder bridges to connect/disconnect (on MCU page also)

10[12C6_SCL available]
10[12C6_SDA available]

USART3_CTS
USART3_RTS
USART3_TX
USART3_RX
USART3_SCLK

USART3

10[12C2_SCL available]
10[12C2_SDA available]
SDMMC2_CMD
SDMMC2_CK
SDMMC2_D3
SDMMC2_D2 or T.SWO (JTDO)
SDMMC2_D1 or UCPD.CC2
SDMMC2_D0

SPI2

SDMMC2
SAI2

SAIl

LIMITATION :
SAI2
SDMMC2_D2 is exclusive with T.SWO (JTDO) on STLINK/DEBUG/TAG
SDMMC2_D1 is exclusive with UCPD.CC2
Use solder bridges to connect/disconnect (on MCU page also)

ADC4_IN7
ADC4_IN6
ADCA4_INS

SPI2_MISO
SPI2_NSS
SPI2_SCK
SPI2_MOSI
SAI2_MCLK
SAI2_FS
SAIL_FS
SAI1_SCK
SAI1_SD_A

SAI1_MCLK

SAI2_SCK
SAI2_SD_A

VDDA is used by COMP and OPAMP functions (multiplexed on many 10s)

ADC inputs are referenced to VREFP (1.8V default)

VDDA
CN10

PD1 PD1 37 37 38 38 PGS PG8 LPUART1 RX
PDO PDO 35 35 36 36 PG7 PG7 LPUART1 TX
PGO _==iSB10__PGO 33 3 3 34 PF5 PF5
PF15 ==<1SB11 PF15 31 31 32 32 PA3 PA3 TIM2_CH4
PF14 PF14 29 29 30 30 PE7 PE SAIl1 SD B SAI1

I||| GND 27 27 28 28 PD15 PD15 TIM4 CH4
AGND [ AGND 25 255 26 26 PEl1 PE11 TIM1 CH2

| VDDA 23 | 52 54 |24 PFI12 PF12

Cc25 1[100nF >é7'1— 21 2 | 22
PD3. . ~—=SB20 PD3 9 19 20 ”C?< PF13 PF13
PB17” ><SB21 PBI12 7 17 18 8 PA7 PA7 TIM3 CH2
PB13 ==SB23 PB13/PD]| 5 15 16 6 PG15 PG15 SPI3_CS _LPTIM1_CH1 SPI3
PD4 ==SB24 PD4/PD1l 3 13 14 4 PGI11 PG11 SPI3_MOSI_TIM15_CH2
PD9 PD9 1 n 1 2 PG10 PG10 SPI3_MISO
PD12 PD12 9 9 10 0 PG9 PG9 SPI3_SCK VREFP
PE4 PE4 7 7 8 8 GND ||II
PE5 PE5 5) 5 6 6 VREFP —
PE6 PE6 3 3 4 4 PG13 12C1.SDA PG13 SB55
PE2 PE2 1 1 2 2 PG14 12C1.SCL | PG14

T | C125
PD10 = ~5B22 Socket 19x2 100nF
PD11 = <15B25 DNF DNF
AGND
IOREF

Title: Expansion Connectors

Project: STM32U5x9NJH6Q Discovery

Variant: USGINJQ

Revision: B-02 | Reference: MB1829

Size: A3 | Date: 19-Jul-2023 | Sheet: 13 of 16




5V PWR SOURCE SELECTION . SNT-100-BK-G 1V8 POWER SOURCE / 150mA 1V8 fixed LDO unused (AUDIO_CODEC, DSI_V3 connector and Expansion connectors)
TP23 5V
JP4 Hws 0 5V 3v3 v8  1v8
5V_STLK e ®
5V_VIN 30 O4 DNF——1 DNF
USBC R109 P2
5V_UCPD CHGR 50 O6 - 620R
5V_USB_CHGR 70 08 U28 DNF——¢ ONE DNF R62
Header 4x2 7~ ESDA7P120-1U1M OR
5V DNE DNE
L D2
5V_STLK: limitis 500 mA (with current protection) ~ GREEN
5V_IN: limitis~2 A (with no current protection)  Curr=5mA, Lum=25% DNE VDD
5V_UCPD: limitis 3 A (with no current protection) == ==
5V_USB_CHGR: limitis 1.5 A (with no current protection) i
= = 1 1
Vout=0,995x1,192x(1+R65/R64) = 1.8V = =
VDD_MCU POWER SOURCE /800mA 1.8V Default 1.8V converter for MCU Power and Peripherals 3V3 POWER SOURCE / 800 mA 3.3V Default 3.3V converter for MCU and Peripherals
L7 VDD L6 3Vv3
5V 5VIN 3.3uH TP22 VDDMCU_SMPS 5V VIN 2.2uH TP13 3V3_SMPS
"|' RO2 u23 TPS62140 T "|' R103 u24 TPS62140
12 2 O~~~ 12 2 O~~~
AN ’ PVIN SwW ? A ’ PVIN SW 7
OR LI puin sw S OR LI puin sw S
S| oY S [ 100 AV Sy | c131 C132
C129 VOS 14 C133 C134 C136 VOS 14
10uF 13 | N pG L4 PGOOD 22uF 22uF 10uF 13 | N pe |4 22uF 22uF
C130 R86 ' 100K C135 R88 T 100K
100nF 9 5 — 100nF 9 5
= SS/TR FB lrs = = SS/TR FB 010 tRES = =
R83 jra R87 = R90 e
= 8 | DEF PGND |22 0.1% PGOOD "\ 8 | pEF PGND |22
16 6kg 0.1% 1K 16 47K 0.1%
c126 7 PGND =5 VDDMCU_SMPS 7 a RGND 7§
t FSW w  AGND - t FSW w  AGND
“C130 to be placed 3:3nF he2 L DNF—— ghat
betwete‘[’] Eplace R81 N 315K R93 - 315K
OR Bl 0.1% i OR o 0.1%
AVINand AGND i VDDMCU_SMPS is 1.8V only C149 1 1
e e e e e e < <
| T = = = — be placed 22nF = = = 3.15V<3V3_SMPStyp.<3.6V
= = between —— —— _ _
= AVIN and GND = = Vout= 0,8x(1+(R89+R90)/R91) = 3.3V
‘A ‘ Take care to put the noisy side —_— A
Use PGND for SS/TR , AGND for DEF, FSW and FB of Power inductor on SW pin _ _ Take care to put the noisy side
Vout= 0,8x(1+(R83+R84)/R82) = 1.8V ‘AUse PGND for SS/TR, AGND for DEF, FSW and FB ‘ of Power inductor on SW pin
CURRENT MEASUREMENTS 2V8 POWER SOURCE/ 150mA 2V8 fixed LDO unused MCU PWR LED (VDD and 3V3)
HW9 VDD /3V3 DNF-—— DNF——{3v3
VDDMCU_SMPS IDD MCU VDD_MCU
P3 Y AL
== 2Vv8 Curr=bmA, Lum=25%
o 7 VDD
Header 2x1 DNF DNF
HW10 TP1 DNF DNF
Lol DNF
Jp2 DD —|_ DNF DNE
ro¥e!!
'l_?—(g' oxl DNE DNE
eader 2x HWIL
3V3_SMPS 3Vv3
Jp1 3V8 —|_ J__ J__ DNF =
OO - -
Header 2x1 e Title: BOARD Power
Vout=0,995x1,192x(1+R60/R58) = 2.8V = = Project: STM32U5x9NJH6Q Discovery
Variant: USGINIQ ’ l
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