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implies the acceptance of the Agreement terms and conditions.
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STM32 MCU 1/Os UCPD.ADCL is exclusive with ADC4_IN7 SB58
U25A (see also expansion connectors) PGO UCPD.ADC1 U25B
ADCI2 INS __ PAO N4 [\~ o oo D9 PDO PDO UCPD.ADCT is exclusive with UCPD.CC1 ADCZINT—PG0 ] Ro oco o0 K15 HEXASPILIOS _ PIO
LIMITATIONS : PAL  OCTOSPIM PLDQS P3| prlWiibs Po° [[Co PDI PD1 PGL  VBUS SENSE N | PO oo 12 HEXASPILIO7 _ PIL
Use solder bridges to connect/disconnect PA2  OCTOSPIM PLNCS M4 | P WKUP? o [Bg SOMMCLCND PD2 P26 o PG2 PGZ G127 | por o [i3 HEXASPILDOSO. PI2
TIM2_CH4 PAZ P4 A9_PD3__SPI2_ MISO P30 PG3 PG3___DI5 14 HEXASPILCLK _ PI3
ADCI24 ING __PAL M5 | ao WHUES P08 [CAB _PD4__SPI2_ MOSI DSI_SPI_MOSI  PD4 P27 O PGA PG4 FI12 | pos P [HIE__pia PI4
ADCI124 INI0 _PA5 R4 | At W2 Pos BB DS| RESETh D5 P29 O PGb PG5 €14 | pog Ple [ca DSI PWR ON___ PI5
USART3 CTs __PA6 _P5 | ao WHLES FD% [C8 _PD6__SDMMC2 CK P28 O PG6 PG6 D14 | poo P D5 DS BL CIRL _ PI6
SB50 for Access to PA8 MCO debug TIM3 CH2 PAT__R5 D8 _PD7 _SDMMC2 CMD [PUARTL TX PG7 D13 D4 DSI_SWIRE PI7
o~ PAE_A13 | Al WKUPS Po N1z DSl SPI_USART CS  PDS8 LPUARTL RX PGE__E3 | ot Pl [HI3 HEXASPILDOSL  PI8
SR5S PAS  T.VCP TX ED | o P [[PI5 PDY"SAIZ MCLK SPI3_SCK P9 A7 | pob Pl [HI2 HEXASPILIOS _ PI9
PAI0 TVCP RX D12 | PA% oo [CP14_PDI0_SA2 SCK USART3 CK__ PD10 SPI3_MISO PGI0 BT | por, oo [GI5 HEXASPILIO9 _ PI10
PAIl USBCHS N BI4 | oo ooy [L12 PDI1_SAI2 SD A DSI SPL DICX. PDI1 SPI3_MOSI TIMT5 CHZ _PGI1___C7 | por? Py G4 HEXASPILIOI0 . PIl
PA12 USBC.HS P BI3 | Al FDi; [MI3 PD12 _SAR Fs TP2L o PGI12 PG1I2 A6 | o Pi3 [GI3 HEXASPILIOLL . PIL2
UCPD.ADCL is exclusive with UCPD.CC1 PAl3 T.SWDIO Ci3 N14 PDI3 PD13 PGI3 12CLSDA B6 Fi5 HEXASPILIOLZ _ PI13
PA14 TSWCLK AL | A1 P13 "N15 PD14 D14 C TP25 PG14 T2CLSCL D7 | por P13 TFia HEXASPILIOL3 _ PIL4
PAI5 UCPD.ADCL [~<§SB38 UCPD.CCL [~ ~GB43_PAIL ALl K12 PDi5_TiMi4 CHA P31 SPI3_CS LPTIML CHL __PGI5 A6 Fi3 HEXASPILIOL4 _ PI15
PAL5 PDI5 PG5 PIL5
PALS TJTDI B2
JTDI is exclusive with UCPD.CC1
USART3 CK__ PBO_ N6 | pgo pEo A2 LED GREEN PEO PH2  Audio RSTn DU | o bl E1 HEXASPILIOL5  PJO
USART3 RTS _PBL M6 | £po o PE0 B3 LED RED PE1 PH4 T2C5.5DA ciz | pHa ol PiL P P8
B34 ADC12 IN17 _PB2 _R7 | ol WKUPS PEl [E5 PEZ_SAILMCLK A PE2 PH5  12C5.SCL BL | e D2 P2 P P8
PB3  TSWO e PB3 SDMMC2 DZ _PB3 _E7 | hoa PE2 [C3 SAILSD B PE3 PH6  eMMC RSTn e e P2 ot Pi3 P TPIL
SOMMC2 D3 PB4__Db | pos WKUPLbES [(BZ PEZ__SAILFS A PE4 PH7  T2C3SCL B | e P33 Pl P P17
T.SWO (JTDO) is exclusive with SDMMC2_ D2 PB5 TOF_INTN B5 D3 _PE5  SAILSCK A PES PHE T2C3.SDA D10 3 Pl Pl P9
(see also expansion connectors) PB6 I12CASCL A4 | PBS-WKUPE  WKUP2-PES —E/—5Es>—SA1TSp A PE6 PHY  HEXASPILNCS Mg ] PH8 = P36 PI6 2 TPL0
PB7 12C4.SDA A3 | S WkbpepeS [(No_PE7 ' PE7 PH10 HEXASPILIOO L3 | prop P L pJ7 PIT o TP16
PB8 SDMMCLDA C6 | P e Kb Ey M8 DS TOUCH INT__ PES PH11 HEXASPILIOL (14| pH P 2 P18 PIE__ o TP12
PB9 SDMMCLDS Cs | poe PES [po UCPD.DBn PE9 PH12 HEXASPILIOZ M5 | ore P Cra P10 P00 TP7
PB10 USART3 TX USART3 TX . PBI0 Ni2 P10 MIC.SDIN4 PE10 PH13 HEXASPILIO3 Li5 F1 PIL0 PIL0_C TPL5
USART3 RX__pB1I w10 | bl WKUPS P [PI_PETL_TiM1 CH2 PH14 HEXASPILIO4 K13 | oo P [[c3 PILL PILL o TP14
SPI2_NSS PBI2 ML | o1 e [T UCPDALT PE12 PH15 HEXASPILIOS kL4 phld
PB13 DSl SPI CLK SPI2 SCK PBI3 M12 | hoia Peis v AUDIO_ MEMs LED PE13
SDMMC2 DO - PB14_ P13 R10 TOF_LPN PE14
SOMMC2 DI__PBI5 B14 | boid oo Pee [NI0 PETS PEIS  TP24
PBI5 UCPD.ADC2 [==§SB40 UCPD.CC2 —~,_SB46 t
PC14-05C32_IN BL
UCPD.ADC? is exclusive with UCPD.CC2 PCO  OCTOSPIM_PLIO7 P2 | oeo pro LH3_PFO PFO o e i PC15-05C32 OUT L e oo
PC1  OCTOSPIM PLIOZ M1 | PS5 o 3 _pFL PF1 L
UCPD.CC2 i exclusive with SDMMC2_D1 PC2 OCTOSPIM PLIOS PL] 03 WKUPG.bEs B8 TEMP_INTN PF2 OPAMPL VINM B3 OPAMPL VINM o TP20
(see also expansion connectors) PC3  OCTOSPIM_P1.106 N3 PC3 PE3 K4 MIC.CCKO PF3 T.MCO OPAMP2 VINM N5 OPAMP2_VINM o TP19
ADCT Nt pes P P A  — PFs s L PHOOSC N N | o5 i
PC6  SDMMCLDG Ti5 | o b w2 GCTOSPIM PLIO3_ PF6 P H0 O 0 PHI-OSC OUT N2 preosC-0r  bsi pop LGL DSLDO_P
PC7 SDMMCLD? B | h° PRe 13 GCTOSPIM PLIOZ PF7 d Dol (&2 DSLDO N
PC8  SDMMCLDO Ala_| bl ARV GCTOSPIM PLIOO_ PF8 Da-0oR k2 DSLDL P
PCY SDMMCLDL cia | p<8 Prs Ma GCTOSPIM PLIOL_ PFO ST NRST R2 | \msr DD T DSLDL N
PC10 SDMMCLD2 A0 | PSS e [ OCTOSPIM PLCLK  PF10 DD [H DSLCK P
P SDMMCLDS S8 et pru L DSLTE PR [ PH3-BOOTO EES:BOCITO B4 | pH3-800TO DSI_CKN -2 DSLCKIN
PC13 USER Button Fa| eI kupa PR [CM7_pr13 PFI3
R8 PF14 ADC4 IN5 1 LED GREEN PEO STM32U5A9NJHEQ DSI.CK_N and DSI.CK_P are inverted on DSI connector pins
PFl4 58 bFi5 _ADCZ ING LED GREEN —FpRep  PEL Swap lanes in Soft
AAE t B5/ UCPDADCZ PF15 LED RED _ —(5eR Bumion PCI3 P e I SoTere
|_7—§B57_UCPDADCZ U
STM32U5AGNIHE0 [_USER_Button
UCPD.ADC2 i exclusive with ADC4_ING
(see also expansion connectors)
VoD o s T e e MCU CLOCK & USER INTERFACE
HexadecaSPI HEXASPI1 MEMs PE14 ToF LPN Audio CODEC - Audio RSTn PH2 DSI LCD DSI.CK_N and DSI.CK_P are inverted on DSI connector pins
NG - HEXASPILNCS _ PHO { TOFLPN ) -u dioAl\le?Elﬁ/lsRSLEI‘D Audio MEMs LED_ PE13 DSI_LANES Swap lanes in Software
PSRAM HEXASPILCLK _ PI3 PB5 ToF INTN & Audio MEMs DSI.CK_P
D%LSP; HEXASPI1.DQS0_ PI2 <_TOF_INTN_| SAl gKK—E DSICK N_ ==
250 T HEXASPILIOD _ PH10 PF2  TEMP_INTN IV ok A —SAILSCK A PES g 12C5
|00 T HEXASPILIOL _ PHI1 {_TEMP_INTN ] KA TSAILFS A PE4 00 P DSLDO P 12C5.SDA _ PH4
HEXASPILIO2 _ PH12 12C3 I2C3.SDA _ PH8 A “SAILSD A PES d DSLDO N == 2C5.SCL _ PHS
(Il :gé HEXASPILIO3 _ PH13 e oL 12C3SCL PH7 SAIL ég—g SAILSD B PE3 D 2UR 265 stk
193 " HEXASPILIOs _ PHL4 VoL -2 SAILMCLK A PE2 o1 p DSLDL P
105 HEXASPIL.I05 PH15 = DL N DSIDIL N _ ==
100 T HEXASPILIOE _ PI0 s
108 HEXASPILIO7 _ Pl STLINKV3E MIC
HEXASPILDQSL  PI8 T MIC.SDINA  PE10
D?Osé HEXASPILIOS _ PI9 and Debug SWOLK — ISWCLK _ PA14 MIE gg:“g MIC.SDINO_ PF3 DSI_USART PES DS TOUCH INT s
HEXASPILIO) _ PI10 TSWDIO _ PAL3 MIC.CCKO _ PF4 PB10 USART3 TX N <_DSI_TOUCH_INT|
109 SWDIO —1SWDIO ccKo —MIC.CCKO DSI_USART_TX DSI_USART
HEXASPILIOL0 _ PIil SWO PB3 PD10 USART3 CK ESRUSERTD PF11 DSl TE
1010 HEXASPLOD o swo —=00 B3 DSI_USART CK DSLTE_|
o T HEXASPILIOLZ P13 a vep % LVCP X PA9 12C4 PI5  DSI PWR ON SR N
012 T HEXASPILIOI3 _ PI14 VP TX TIVCPRX_ PAl0 DA —_12C4SDA_ PBY
P | A = = DSI PWR_ON »
o FOGSPLIOL:  PlLs i TMCO PHO - o _I2C4SCL__ PBG o8 s oot usamr s PSSP PI7 DSl SWIRE A
1019 . EL3 DSIRSERCEK ol e e DSI_SPI PI6. DSIBLCTRL 55 Bl CTRL >
(HEXASPIL1 is used hereafter to simplify bus naming) PD4 DSl _SPI_MOSI T
DSI_SPI_MOSI
=] - !
OctoSPI OCTOSPIL USBC HS USBC Ao I DHLESAL P o9 EelEEEn \_DSI_RESETn
eMMC  emmC SDMMCL.CMD _ PD2 OCTOSPIM _P1.NCS _ PA2 USBC.HS P PA12
CMD ——5PMMCLCK PC12 FLASH NCS —5ETOSPIM PLDOS . PAL HS P —0SBCHS N PALL
CcK : DQS DO USBC HS_N :
K SDMMCLDO PC8 O3 OCTOSPIM PLCLK _ PF10 4
D0 —SDmMMCLDL PCY S OCTOSPIM PLIO0 _ PF8
EEITG =5 SDMMCL.D2 PC10 101 ~—_OCTOSPIM PLIOL PF9 EUSISENGE VBUS SENSE PG1 EXPANSION CONNECTORS 12C1
D2 SDMMCLD3 PC11 SCTOSPIN Bl o7 OCTOSPIM_PLIOZ _  PF7 [ VBUS SENSE A - 12CLSDA _ PGI3
SDMMCL.D4 PBS OCTOSPIM PLIO3 _ PF6 UCPD_CTRL PA[0..15 PE[0.15 [2CLSCL _ PGl4
D —SDMMCLDS PBY 103 —GCTOSPIM PLIO4 — PCL o UCPD.FLT PE12 PA.I5] eilidZlome PO 16 i ECL Scl
SDMMCL.D6 PC6 GCTOSPIM PLIO5 _ PC2 UCPD.DBN PE9 PB[0.15 PE[0..15
D¢ —SDMMCLDY PC7 1% —OCTOSPIM PLIOG— PC3 DD oo UCPDADCL _ PGO PEOS] ellidllome PO T6] el ikl
198 —OCTOSPIM PLIOT — PCO s UCPD.ADC2 _ PF15 SO T amPCI0L5 o L c (L o L= o (L ST P HIO
eMMC_RSTn PH6 PO el (P[0 16 rmelid e
eMMC_RSTn
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RESET FUNCTION RESET USER BUTTON
B2 USER VDD
NRST el B1
NRST 1 > TO O73 1 5.B 3
. KSC321ILFS USER BUTTON _PCL3_USER Button R68 ,,, OR [ 2 ] 4
- I = KSCT721ILFS
Cap should be —L o
near NRSThall | T yoenF x| v “Cap should be o
onPcB ESDALC6V1-1U2 Close MCUball | DIF DNF +
~ G ESDALC6V1-1U2
o~
EXTERNAL HSE CLK USER LEDs
8.2pF 3v3
R26,,, _OR c33 || |||.
I |
‘ PHO-OSC IN ‘M
\ PH1-OSC_OUT }PHI-OSC OUT
LR12s LR116
R27... OR ||II Curr=4mA, Lum=25% $270R Curr=5mA, Lum=25%  $270R
|
LD4 USER USER LD3
RED RED GREEN S5 GREEN
Y N
EXTERNAL LSE CLK
c128 | - -
1 ||,
Il | PE1 LED RED R105 1P PEO LED GREEN R107 1P
3.3pF [ LED RED o a NPNSOT23 [ LED_GREEN o e NPN SOT23
\ PC14-0SC32_IN | PC14-05C32 IN == o (ET&&‘ ~ :ET&S& ~
5 ] ]
[ PCi50SC3 OUT  —PC15-0SC32 OuT 32.768KHz
c127 |
1 1 i
I & = —
3.3pF

PH3_BOOTO

R55,

PH3-BOOTO

1

BOOTO Low by default to boot from internal Flash

VDD

BooTo  SWL1 o

10K 1

3

Mechanical Slide Switch 1K2

1

Switch active position is indicated by white side switch position
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MCU PWR SUPPLIES

MCU DECAPS
(The design supports a VDD_MCU at 1.8V only) VDD_MCU VDD _MCU Ceramic capacitor (Low ESR, ESR<1ohm) U25C
VDD_MCU Eg VDD VSS géO
. ] VDD VSS —=
5 VDD VSS —
Ccs4 ——C64 —=C63 ——=C51 ——C49 ——C47 ——=C62 ——C40 ——C61 ——C46 c42 Ji1 xgg xss F10
10uF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF L7 VDD Vgg G10
LS | voD vss 9
Kil VDD VSS N3
— = L1l VDD VSS 710
- - VDD_MCU |— VDDIO? VDD ¥§§ 15
470R @ 100MHz VDDA _ VSS K7
VDD_MCU L2 VSS 8
o Y, VDDA E8 | \ppio2 vss K9
SB36 ——C68 ——C53 C65 G11 VDDIO? VSs K10
VREFP  VREFP = VDDA by default 47uF | 100nF | 100nF vss 110
c48 —=c45 sBa1 vss &
1uF 100nF _ VREFP Al5
VSS R
VDD_MCU VDD_USB —a ves RIS
ca1 c43 T =<l . T
~ 1uF 100nF y SB35 1
C BVa c50 tg VDDA VSSA Eg =
= - 100nF VREFP VREFM
Two caps close to VDDA/VSSA pins, two SB37
other caps close to VREFP/VSSA pins VDD _USB
P P AChD |—EQ VDDUSB
— VllI VDD11USB F11 VDD11USB AGND
VBAT €2 | vgat
VDD_MCU VSSDSI G6
VBAT — VDR -DSt VDDLIDSI He] VDS vSsDSI 12
| — T vii VDD11DSI VSSDSI
VAIRLIED) T 26R@100Mhz L3 VDD_SMPS VieteH]
J—cae . vDD_McU} YN 1 R1Z | vppsmps vsssmps 12 =
100nF BLM18KG260TN1 VLX_SMPS B
——C52 C56 R11 =
VLXSMPS P
— &
= = Place 10 pF and 100 nF as ‘ ey AlF & GND_SMPS
= close as possible from =
VDDSMPS ball g 55 E6 | vobu1
~ .2uH E11 VDD11
= = R13
GND_SMPS 2k g \APIBEA
g STM32U5A9NJHEQ
= 3
GND_SMPS V11l & . ‘
MCU PWR (Refer to MCU min/max general operating conditions) ) Connection close to MCU
Vil
Operating range: 1V71<VDD<3V6 1 ——C140 C44
Operating range: 1V08<VDDIO2<3V6 (only for 10 G[15:2], if independant from VVDD) 2.2uF 2.2UF DNF
Operating range: 1V62<VDDA<3V6 (VREFBUF not used) ——C60 C39
Operating range: 1V62<VREFP<3V6 (external VREFP, VREFBUF not used) =3 = 100nF 100nF
Operating range: 3V <VDDUSB<3V6 (USB used) GND_SMPS 1 DNF
Operating range: 1V65<VBAT<3V6 =
5 . N & —
8%@::29 :gﬂggj 1&;1:&88?&'533!5\/6 GND_SMPS should be connected to GND as —— | Place one 100 nF close =
Ogerating range: 1V<VDD11USB and VDD11DSI< 1V26. must be connected to VDD11 close as possible to VDDSMPS pin and its S of each VDD11USB Place one 2.2F for each R13 and E6 SB30
Operating range; 0Vv81<VDD11<1V27 (except STDBY/SHutdown : OFF) 10pF/100 nF capacitors and VDD11DSI ball pins (E11 pin does not need 2.2 uF) ——

AGND
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OctoSPI Flash Memory

VDD

OCTOSPIL
NG _OCTOSPIM_P1NCS
Dos -__OCTOSPIM_PLDQS
D OCTOSPIM PLCLK
S —OCTOSPIM_PLICD
I01 — B oS PIM PLI02

< OCTOSPIM_P1. 102~ GCTOSPIM PLIO3
108 —ocTosPIM PLIOE
|04 OCTOSPIM PLIOS
108 —ocTOSPIM PLIOG
106 —ocTOSPIM PLIOY

ALeng’rh equalization ( include BGA package length ) :

- 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

VDD_OCTOSPI 1.65V < VCCqand VCC < 2.0V
—
SB27
VDD_QCTOSPI 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_C26 J_027
u22 4.7uF 100nF
octosp1 (D) OCTOSPIM PLNCS | R24,, OR €2 [ &= - izlt L
veeQ 2 -
Eﬁ OctospI (D) OCTOSPIM_P1.CLK B2 scik veoo E
PF10 - OCTOSPIM_P1.DQS c3 | B3 ——=C30 —Lc34 —LC31 J—(:35
PF8 OctosPl (D) DQs \?323 i 100nF | 100nF 4.7uF 4.70F
PF9 - OCTOSPIM_P1.100 D3 = G
PF7 82:322: L OCTOSPIM_PLIOL v ggfé?gl VSSQ = VDD_OCTOSPI
PF6 o OCTOSPIM_PL.102 ca| 10 TP4
pC1 ot OCTOSPIM_PLIO3 4| oo Eos LA ? R21
pC2 ormapt OCTOSPIM_PL.I04 Dé,é’:z o104 19R
PC3 Octaspl 0] OCTOSPIM_PLI05 B s0 NG A2 TP6
PCO OCTOSPIM_PLIO6 B2, A3 s OCTOSPIM _PLNCS /-
OctosPI (3 SCTOPI PLIOT 7> SIo6 N s — (D octospI
OctoSPI (T : L si07 NC —SL
VN NC ¢35
RESET T p—
MX25UM51245GXDI00
VDD_QCTOSPI
B1/B5 are DNU, A3 is DNF, no need of reset pull-up, ECS/ used as info on TP
DNE
[ NRST 1 R22,,n-OR
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HexadecaSPI PSRAM Memory

HexadecaSPI1

(HEXASPI1 is used hereafter to simplify bus naming)

HEXASPIL
NCS HEXASPILNCS PH9
o HEXASPILCLK PI3
o HEXASPILDQSO PI2
= HEXASPILIO0 PH10
g
<_HEXASPIL . 'Igg HEXASPILIO3 PH13
0w " HEXASPILIO4 PH14
o8 —__HEXASPILIOS PH15
108 REXASPILIOG PIO
108 REXASPILIO7 PIL
Dogt -_HEXASPILDQST PIg
O HEXASPILIOB PI9
|08 HEXASPILIOY PIL0
Y T HEXASPILIOI0 PILL
O T HEXASPILIOLL PIL2
o HEXASPILIOL2 PIL3
1O T HEXASPILIOL3 PIl4
o HEXASPILIOL4 PIL5
ol HEXASPILIOL5 P10

AMa’cch length (including BGA package length)

- DQSO 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
A HEXASPI1.NCS A3 D1
HexasPl (i) CE# VDD
——C88 ——=C99 —_—=C97 —_—C84
100nF 100nF 10uF 10uF
A HEXASPI1.CLK B2 C1!
HexasPl (i) CLK V&S
vss —E5 T
HexaSPI @ HEXASPI1.DQS0 C3 DQS/DMO  DQS/DM1L B3 HEXASPI1.DQS1 @ HexaSPI
HexasP! (i HEXASRITIO0 D3 | ApQo DQs 2 EITIO8 D) HexasPI
HEXASPI1.101 D2 Bl P11.109
HexaSPI (I = ADQ1 DQ9 1) HexaSPI
HEXASPI1.102 C4 A2 PI11.1010
HexaSPI (I = ADQ2 DQ10 1) HexaSPI
HEXASPI1.103 D4 A4 PI11.1011
HexaSPI (I HEXASPILI1O4 D5 ADQ3 DQ11 A5 PIL1012 1) HexaSPI
HexaSPI (I = : ADQ4 DQ12 : 1) HexaSPI
EXASPI1.105 E3 B4 PI1.1013
HexaSPI (1 = ADQ5 DQ13 1 ) HexaSPI
HEXASPI1.106 E2 B5 PI1.1014
HexaSPI (I HEXASPILIO7 = ADQ6 DQ14 c5 BILI015 1) HexaSPI
HexaSPI (1 = = ADQ7 DQ15 = 1 ) HexaSPI

APS512XXN-OBR-BG

Title: HEXADECASPI PSRAM

Project: STM32U5A9NJH6Q Discovery
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eMMC Memory

eMMC
eMMC
oMb SDMMCLCMD _ PD2
1.7V <VCCq < 1.95V R SDMMCLCK PC12
2.7V <VCC < 3.6V o SDMMCLDO PC8
This device added f d CR i o
IS device addea Tor second source .
<_SbMMmCL Bg SDMMCL.D3 PC11
VCC_eMMC o SDMMCL.D4 PB8
i SDMMCL.D5 PBO
VDD VCCQ_eMMC 3v3 VCC_eMMC o0 SDMMCL.D6 PC6
"|' "|' o SDMMC1.D7 PC7
) )
SB44 SBA41
VDD
SDMMCL.DO VCCQ_eMMC "|' SB39
SD C1.D1 [~ =]
SDMMCLD2
SDMMCLD3
SDMMCL.D4
SDMMCLD5
SDMMCL.D6 VDDI VCCQ_eMMC
SDMMCL.D7 1.65V < VCCq < 1.95V
2.7V <VCC<3.6V
DNF
et e s s P e et VCC_eMMC
AN EREEES 2.2uF + one 100 nF for each pair E6/F5 and J10/K9
eMMC.RSTn $3$3$3$3ss3 ;
SDMMC1.CK SRREEIEEE l
eMMC ARAAAARNR C66 ——C58 ——C57
SDMMCL.CMD Impedance Constraint [Min = 45.00 Max = 55.00 ] U26 TloonF 1000F | 2.20F
MTFC4GACAICN-1M WT
DS EMMC(D)—3SDMMELDO 23 DATO vee £
EMMC(T—eS T e DATL vee 2 =
EMmc(d ' DAT2 vce -
EMMC (T)}—SRMMC1.D3 B2 | paT3 vce Ko
EMMG (P SDMMCL.D4 B3 | Oata VCCQ_eMMC
EMMG (FY—_SDMMCL.D5 B4 Diate 2.2uF + one 100 nF for C6/C4 , for P3/P5 , for M4/N4
= SDMMCL.D6 BS N4 )
EMMC(D)—oB s Ee oo DAT6 veeQ &
EMMC(S ' DAT7 VeeQ l
xggg P3 C55 ——C69 ——C70 ——C67
VCCQ_eMMC VCCQ_eMMC veco [P0 100nF | 100nF | 100nF | 2.2uF
VCCQ_eMMC VDD
VDDIM c2 T —_—
SR113 R112 l l )
DNF 310K 10K ca C139 =—C137
xggQ N2 TlOOnFTZ.ZuF
D PH6 eMMC RSTn RI1Ll .  OR eMMC.RSTn KS | metn vssg l;lj‘:
VSSQ
EMMC () —SDMMCLCK M6 | o VesoHFo 1
EMMC(F)—SDMMCLCMD M5 | o s
Vss
DS HS | bs vss L
x VSS —Hio
Match length (including BGA package length) : VSS 5
- D0-D7 (Byte0) , CK, CMD all in 50 mils . Vss =2
47K VSs

Title: eMMC

Project: STM32U5A9NJH6Q Discovery

Variant: USA9INJQ
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USBHS_TYPE_C CONNECTOR

USB-C sink only, up to 15W possible

STL1IN3LLHG

T Tt

J*C94
| 100nF ——C147 1uF
5V_UCPD} 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 Cc81
GATE 100nF BAT54KFILM
4 | SOURCE IN.GD 2 l B
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
UCED) 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 B CC1 VBUS1 29 1VBUSC
ADC2 : AN cc2 cC2c ’ cc2 VBUS2
R40 1K2 B4
Ui 8 e vBUSH B -
R38 $R39 C79 —=C90 8 SBU2
1k2 + 3k9 for VDD = 1.8V (use of ADC , no UCPD) 3K9 23K9 330pF [ 330pF U12
A6 | D+1 C93 7~ ESDA25P35-1U1M
— — —— I E6 D+2 T
= = = A7 D-1 100pF
B po -
usBC USB High Speed USB High Speed
U35 2 B12
Hs PAL2 _ USBCHS P == 1, s |6 USBC CN Hs P == 3] T SN [B
USBC HS_N PA11 USBC.HS N g D- D- i USBC CN HS N ié RX1+ GND2 ﬁ 2
d) 1 GND NC —< d) RX1- GND1
USB High Speed ECMF02-2AMX6 USB High Speed 2 | 1o shieldl SHL
, . 3 TX2-  Shield2 —HZ
USB High Speed == USB High Speed 11 RX2+ Shield3 SH3
Matched Net Lengths [Tolerance = 6mil] Matched Net Lengths [Tolerance = 6mil] Q 0 RX2- Shielda SH4
Impedance Constraint [Min =85.00 Max =95.00 ] Impedance Constraint [Min =85.00 Max =95.00 ]
2-3dAL @SN 1
USB_C_317JD24BZTF3K3C3 —_
5V_USB_LED UCPD.DBn Level shifter VBUS SENSE 5V_UCPD
VDD = 3V3
C72_|[100nF C71 |[100nF R31
USBC 5V I I 330K
R120 o
LD7 oo | 8 1 : PGl VBUS SENSE
.(ﬂ§>GREEN PR 13v3 UCPD.DBn 7] peB Vel DBn Vil S
6 3
) PE9 5152 R C59 R32
| R129 , .. 47K 1 |/ Q5 R37 R35 10pF 27K
5v_UcpPD| = =
N, NPN SOT23 47K —  SN74LVC2T45DCUT = 47K
sR128
322K = =
DNF
= = Title: USB HS Type-C
= DIR : LOW : Direction is B to A Project: STM32U5AINJIHBQ Discovery
Variant: USA9NJQ
Revision: B-01 | Reference: MB1829
Size: A4 | Date: 16-Feb-2023
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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 R72 G Bgﬁgg 82 Egig DSI_USART_TX ‘- /DSI_USART >
S LA a ; hore .. ) DSI_USART_CK
- DSI.CK N == '|||_3‘ 127 DSI_TOUCH_INT SB16
CK_N : 3 4 ¢ DSI_TOUCH_INT »
CK P DSI.CK_P 515 g[8 |||.
o .||| 713 g[8 | DSID2P OR,, RI7
DSI.DO P == [ 9 10 DSI D2 N _OR,'"Ri8
DO_P 9 10
DSl DON DSEDONN 0 1o 22 I||- )
_ .||| 13|13 14 [ 14 |I" DSID3P OR,. RI6
DSIDL P == [ 15 16 DSI D3 N _OR, . Ri9 =
D1_P 15 16
BT DSI.DL_ N 17 ] 17 1 18 |||.
u -I| 19 | 1o 5 [ 201 SB15 DSI_SPI
1A 2L [l 2%< SPI_USART CS == SB17 PD8 DSl SPI USART CS | o oo (g
L 7YY Y\ l 23 24 SPlI_ CLK SB19 [~ ~] PB13 DSI SPI CLK * - :
SV_LCDI550R @ 100MH:2 I ! 25 ] 8 245 SPI_MOSI SB18 = D4 DS SPI_MOSI SIESRIRCIS DL 3171
c119 R 25 26 DSI_SPI_MOSI
C120 7 28 SPI_D/CX == PD11__DSI_SPI_DICX
| L5 T 10uF “Toonr 51 27 28 DSI_SPI_DCX
| A f 29 30 3
| T600R @ 100MHz 3|5 5 |3
BLOND 133 1 3
= 35 36 —¢ {3v3_LCD
37 38 {VDD_LCD Al
9 | 39 40 40 c2a — {vDD_LCD
< ;11 42 Cc23 100nF SB50 ! -
PI7__ DSI SWIRE 23] 4 2 e 100nF
[ DSI_SWIRE £ 43 44— — lrReo  Lr70
;§7 PR = - 33k3 33K3
PO - 2C5.5CL_PH5 SIDky
DSI BL CTRL —H16  DSIBL CTRL " 53 53 5y 12€5} scL i2C5
5 5
EEENEEER PD5_ DSI_RESETn = > a5 1V8 LCD Adapt resistors if needed 3Vv3
9 6
59 60 |
6l | o c22
R71 62 | o 100nF
10K 63 63
64 = DSI_PWR _ON SB53
64 ———— B\E ONF )
= —  Socket 30x2
j3v3_LCD
DNF
VDD
1v8
5V 5V
DSI PWR _ON BNE _ ) B51 DNF
DNF ] DSI_ PWR _ON BNE SB49
=
— [ DS PWR ON PI5 | DsI_ PWR ON e BNE SB52 DN
—e—]|VDD_LCD -
ONE ——— ——]ivs_LCD
—{5V_LCD ONF——
DNF —
Title: DSILCD
Project: STM32U5A9NJH6Q Discovery
Variant: USAINIQ
Revision: B-01 | Reference: MB1829
Size: A4 | Date: 16-Feb-2023 | Sheet: 10 of 16




AUDIO 1V8_AUDIO
CODEC ? ? SAl SAl
SAILMCLK_A SAILSCK_A PE5
Se=Cll o . SAILSCK A SR TSAILFS A PE4
1v8 1V8_AUDIO SAILFS A ST Sb A ~SAILSD A PE6
[ T T SAILSD_A 2D B . SAILSD B PE3
SB2 SAILSD B MCLK A —SAILMCLK A PE2
VDD = = DNF DNF DNF - o
? * | |I- AUDIO CODEC is Hi-Z capable on SAI
SB3 — DNF 12C4.SCL
A GND VL_AUDIO 12C4.SDA
VDD VL_AUDIO  QOperating range:
A_GND
SB1 VL_AUDIO : 1.65<VDD<3.47V _GND | BF DNF Ao |
1VB_AUDIO : 1.65<VDD<263V | A_GND | R Cl =
DNF - DNF DNF — ] AOUTA
DNF
12C4 AOUTB DNF
VL_AUDIO ——e— A_GND 1| SNE— o
low ESR ceramic capacitor
12C4 DNF DNF |_—p_
DNF AUDIO
12C4SDA 1 | pB7 low ESR ceramic capacit05< | JACK
pren) SCL —12C4.SCL ] PB6 &
& - 1 DNF ]
i DNF DNF DNF DNF DNF DNF
2C address of CS42L51 (AD0=0) A—GND"”_ BNE 1 DNE —
Read 0x95 / Write 0x94 | | | | | I
_ PH2 —
[ Audio_RSTn ? ae A_GND
DNF =
= A_GND A
- = Pin attributions on ESD can be swapped for ‘
Ll must be COG layout optimisation
L DNF _1L
A_GND ) = .
- AUDIO Stereo Out with MIC
. VDD = 3Vv3
Audio MEMs connector T T T
DNF DNF & - -
Operating range: 1.64<VDD<3.6V place ESD protection close to pins
Audio MENs [ED —PELS MEMS_LED VDD =
If DNF %
ESD PROTECTIONS
DNF = = DNF MIC.CCKO Y
MIC.SDINO MIC.SDIN4
MIC.SDIN4
MDF & ADF B % % e I o
MIC = = MEMS_LED
DNF 5
—— C.SDIN4 _ PE10 v <
CSDINO _PF4 DIR : LOW : Direction is B to A MIC.SDINO
MIC SDINO = X X — | DNF |I-
oG C.CCKO F3 ¢ ¢ VoD
ol tor on the border of PCB , on't ‘
place connector on the boraer o ,ontop,
pin 1 close to the PCB border — Mic.ccko 1 BNE —|||'
Title: AUDIO

Project: STM32U5A9NJH6Q Discovery

Variant: USA9INJQ

Revision: B-01

| Reference: MB1829
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MEMs

VDD_MEMS

3 sR8
31k8  $1K8

TEMPERATURE SENSOR Interfaces
VDD VDD_MEMS
12C Default address : OX7E / 0X7F (W/R) "|'
-~
1.5V<VDD<3.6V SB4 <
VDD_MEMS
uU18 12C3 12C3.SDA __ PH8
12C3 scL 12C3.SCL___ PH7
. 3| vop Addr 2
Cli Jc_m 2 | ALERT/INT  GND 2 I
2.2uF EOOnF 12C3.5CL 1] scL SDA | 6 12C3.SDA ToF LPN PE14 —TOF PN
= = ToF INTN PB5
- TR —FB 7o INTN >
STTS22H TOF_INTN
TEMP_INTN _PF2 _TEMP INTN
ANo Power Plan / No GND plan UDREMEMS
under TEMP Sensor, Use only one =
PTH via for PWR and for GND R56 STTS22H Exposed Pad : linked to
Isolate from high temperature 10K anon-varnished Copper plan on
places and add slots in_PCB to opposite sigje ('with two 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 —|_ 2
=~
AVDD_TOF_SENSOR IOVDD_TOF_SENSOR SB13
2.5V <AVDD<3.6V 3v3

1.65V < IOVDD < 3.6V (except 2V to 2V5)
VDD_MEMS
alm| X
u7
VL53L5CXVOGC/L  I0VDD_TOF _SENSOR
o T o
10K ToF LPN A5 >SS > C2 _GPIO2
ToF LPN A5 | | C2 GPIo2
ToF INTN _A3 :‘,5.:.‘ X 8 EE TP3
cs,
2C3SCL_ C4 | o L eV
2C3.SDA_C3 | o5 . i
. C6 —Lcis
AL < RSDV3 —45 100nF
{ 12C_RST <§i RSDV2 —zc
Z RSDV1
22 u
[ONO) l:l—:
- olo| & B B

SB60

AVDD_TOF_SENSOR

—C21
4.7TuF

&
Capacitors close to pins

Title: MEMS

Project: STM32U5A9NJH6Q Discovery

Variant: USA9INJQ
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EXPANSION CONNECTORS

EXPANSION CONNECTORS, MCU INTERFACES

PAI0.15 PA[0..15
PBI0.15 PBI[0.15
PCI0.15 PC[0..15
PDI0.15 PD[0..15
Only part of these P1Os are available on expansion conenctors

PE[0..15
PE[0..15
PHIO.6] i

[ NRST pNRST
PF0..15] el el 12c1
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

10 [12C6_SCL available]
10 [I2C6_SDA available]

IOREF
SB56
vDD| — VDD/IOREF domain is the digital power supply dedicated to peripherals
I
ADC inputs are referenced to VREFP (1.8V default)
LIMITATION :
ADC4_IN6 & ADC4_IN7 are exclusive with UCPD.ADC1/ADC2
ADC12 IN13 PC4 —=SB6 Use solder bridges to connect/disconnect (on MCU page also)
PG14 12CL.SCL = 1 PC4|PGl4
SB7
ADC124 IN10 _PA5 —=5B9 CN9
PG13 12C1.SDA 29 29 30 30 PA6 PA6 USART3_CTS USART3
SB8 PA5|PG13 27 27 28 28 PB1 PB1 USART3_RTS
ADC124 IN9 PA4 PA4 25 25 26 26 PB10 ==<SB48 PB10 USART3_TX
ADC12 IN14 PC5 PC5 23 23 2 24 PB11 PB11 USART3_RX
ADC12 IN5 PAO PAO__ 21 21 2 22 _PBO PBO USART3_SCLK
ADC12 IN17 PB2 PB2 9 20 GND_|
19 20 I
a7 18 8¢ | .
1vsl 1v8 5 5 16 6 PF1 _PF1 10 [12C2_SCL available] SPI2
I .||| GND 3 13 14 4 PFO__PF 10 [12C2_SDA available]
SB54 | T_GND 1 n 1 2 PD7__PD7 SDMMC2_CMD
syl — 5V 9 9 10 0 PD6__PD6 SDMMC2_CK SDMMC2
3v3 3V3 7 7 8 8 PB4 PB4 SDMMC2_D3 SAI2
h NRST NRST 5 5 6 6 SB33— PB3 PB3 SDMMC2_D2 or T.SWO (JTDO)
|OREF| IOREF 3 3 4 4 SB45p=——<pPB15 PB15 SDMMC2_D1 or UCPD.CC2 SAIl
5V_VIN! — 5V_VIN 1 1 2 2 PB14 PB14 SDMMC2_D0
SB26 Socket 15x2
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
ADC4_IN5

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
PDL PDL 37 [ 4 g9 |38 PGB PGB LPUARTL RX
PDO PD0 % 3 B 61 by CPUARTL TX
PG0  [=—=FBI0_PGU ey I S R
PFI5 =—<SBIL Pri5 TR N R TIVZ CHa
PFLA PFL4 2] 3% 2 30 Per e/ SALSDE  SAIL
e 272 %[5 P05 poI5 TIM4_CHA
AGND [AGND 2% 2 %6 pen pen TIML CH2
IVDDA 23| 2 20 prip  prip
25 1100nF 21 2
PD3 SB20_PD3 T & 20< pr13 PF13
PBL SB21 PBL 711 2w A PAT TIVE CHZ
PBL3 SB23 _PBL3/PDL 5] 17 12 16 pos PGI5 SPI3 CS LPTIML CH1  SPI3
PDA SB24 _PDA/PDIT 3] 1 1 4 ponl PGLL SPI3_ MOSI TIM15_CH2
PDO PDY 1] 1 14 [ pow PG10 SPI3_ MISO
PD12 PD12 9] 58 13 [[10_pco PGO SPI3_SCK VREFP
PE PE4 719 ®[s o |||.
PE PE5 51! 8o _vrerr —
PE PE6 3] 5 &2 G 2CLSDA PGL3 SHes
PEZ PEZ 1]% 5[z _pou 12CLSCL t PG4
. c125
PD10 [~ <SB22 Socket 10x2 100nF
PDIL =—=5B25
DNF DNE
AGND
IOREF

Title: Expansion Connectors

Project: STM32U5A9NJH6Q Discovery
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5V PWR SOURCE SELECTION

t SNT-100-BK-G

1V8 POWER SOURCE / 150mA

1V8 fixed LDO unused (AUDIO_CODEC, DSI_V3 connector and Expansion connectors)

TP23 5V
P4 HW8 0 5V 3v3 v8  1v8
5V_STLK ST ®
5V_VIN ESY 30 04 SV —
5v_UCPD - 50 06 - e g i P2
5V_USB_CHGR 70 08 U ok ————* e DRE R62
Header 4x2 7 ESDA7P120-1U1M o i
LD2 DNF DNF
5V_STLK: limit is 500 mA (with current protection) N GREEN
5V_IN: limitis~2 A (with no current protection)  Curr=5mA, Lum=25% VDD
5V_UCPD : limit is 3 A (with no current protection) = = DNF
5V_USB_CHGR : limit is 1.5 A (with no current protection) i
= = . =
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 "|' ~108 u24 TPS62140 T
MA—¢ L puin swW g O~ - yya— L puin sw g O~
OR L2111 pyiny SW OR L1211 pyin SW ¢
10| AVIN ow L 10| AvIN ow L C13Y C132
C129 VOS 14 C133 C134 C136 VOS 14
10uF 13 | en PG 4 PGOOD 22UF 22uF 10uF 13 | ey re 4 22uF 22uF
C130 R86 100K C135 R88 T 100K
100nF 9 5 = 100nF 9 5
= SSITR FB Lrea =2 SSITR FB 0.1% LR89 — —
R83 e R87 = R90 R
= & DEF PGND (—2 0.1% PGOOD  “un & Der PGND (—2
PGND 6Kkg 0.1% 1K o [ 27K 01%
C126 7 6 VDDMCU_SMPS 7 o 6
f FSW w  AGND t FSW w  AGND
130 to be placed 3.30F $RE2 T , LRo1
betweé‘:\ € place R81 N $15K DNF R93 N $15K
OR ot 0.1% i U5 & 0.1%
YN W AEND N VDDMCU_SMPSiis 1.8V only C149 | N
e e e e e e < <
1 i = = = 413510 o e 22nF = = = 3.15V < 3V3_SMPS typ. < 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 oije——13v3
VDDMCU_SMPS IDD MCU VDD_MCU
P3 2 AL
awail 2V8 Curr=5mA, Lum=25%
Header 221 ) VD
SaCerEeX HW10 DNF DNF TP1
VDD DNF DNF
DNFE
gp2 PP . DNF DNE
2o DNF DNF
Header 2x1 HW11
3V3_SMPS . 3Vv3
3Vv3 =
JP1 —|_ S
== — = DNFE
OO - -
Header 2x1 1 Title: BOARD Power
Vout= 0,995x1,192x(1+R60/R58) = 2.8V = = Project: STM32U5A9NJH6Q Discovery
Variant: USA9NJQ
Revision: B-01 | Reference: MB1829
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STLINK_MCU T LIMITATION :  Use solder bridges to connect/disconnect (see MCU page also) ST-LINK POWER
SWCLK PA14 T.SWCLK
PA13 T.SWDIO T.SWO (JTDO) is exclusive with SDMMC2_D2 of Expansion connectors. 2. . .
SWDIO S o= ™ . - = - The routing of the tracks must be done on continuity —
SWO 32?5 ?%? B Please ensure those multiplexed signals are not used on both features simultaneously from ST-LINK to 470hm resistors and from 3V3_STLK ollololelollole =
(G JTDI PAG TVCP TX ¥3a0 resistors to Target MCU to avoid stub noises and vtoe  [H[EEC1PC[°
VCP_TX PALO "'VCP RX /=z= EMC approach. (47ohm resistors must be very close N10 H6
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