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Flexible memory controller (FMC)

The FMC controller main features are the following:
e Interface with static-memory mapped devices including:
—  Static random access memory (SRAM)
— NOR Flash memory/OneNAND Flash memory
—  PSRAM (4 memory banks)
— NAND Flash memory with ECC hardware to check up to 8 Kbytes of data
e Interface with synchronous DRAM (SDRAM/Mobile LPSDR SDRAM) memories
e  8-,16-,32-bit data bus width
¢ Independent Chip Select control for each memory bank
e Independent configuration for each memory bank
e  Write FIFO
e Read FIFO for SDRAM controller

e  The maximum FMC_CLK/FMC_SDCLK frequency for synchronous accesses is the
FMC kernel clock divided by 2.

Quad-SPI memory interface (QUADSPI)

All devices embed a Quad-SPI memory interface, which is a specialized communication
interface targeting Single, Dual or Quad-SPI Flash memories. It supports both single and
double datarate operations.

It can operate in any of the following modes:

e Direct mode through registers

e  External Flash status register polling mode

e Memory mapped mode.

Up to 256 Mbytes of external Flash memory can be mapped, and 8-, 16- and 32-bit data
accesses are supported as well as code execution.

The opcode and the frame format are fully programmable.

Analog-to-digital converters (ADCs)

The STM32H750xB devices embed three analog-to-digital converters, which resolution can
be configured to 16, 14, 12, 10 or 8 bits. The sampling rates are respectively 3.6 MSPS,
4 MSPS, 4.5 MSPS, 5 MSPS and 6 MSPS when the ADC frequency (fapc) is 36 MHz.

Each ADC shares up to 20 external channels, performing conversions in the Single-shot or
Scan mode. In Scan mode, automatic conversion is performed on a selected group of
analog inputs.

Additional logic functions embedded in the ADC interface allow:

e  Simultaneous sample and hold

e Interleaved sample and hold

The ADC can be served by the DMA controller, thus allowing to automatically transfer ADC
converted values to a destination location without any software action.
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Advanced-control timers (TIM1, TIM8)

The advanced-control timers (TIM1, TIM8) can be seen as three-phase PWM generators
multiplexed on 6 channels. They have complementary PWM outputs with programmable
inserted dead times. They can also be considered as complete general-purpose timers.
Their 4 independent channels can be used for:

e Input capture

e  Output compare

e  PWM generation (Edge- or Center-aligned modes)
e  One-pulse mode output

If configured as standard 16-bit timers, they have the same features as the general-purpose
TIMx timers. If configured as 16-bit PWM generators, they have full modulation capability (0-
100%).

The advanced-control timer can work together with the TIMx timers via the Timer Link
feature for synchronization or event chaining.

TIM1 and TIM8 support independent DMA request generation.

General-purpose timers (TIMx)

There are ten synchronizable general-purpose timers embedded in the STM32H750xB
devices (see Table 4 for differences).

e TIM2, TIM3, TIM4, TIM5

The devices include 4 full-featured general-purpose timers: TIM2, TIM3, TIM4 and
TIM5. TIM2 and TIM5 are based on a 32-bit auto-reload up/downcounter and a 16-bit
prescaler while TIM3 and TIM4 are based on a 16-bit auto-reload up/downcounter and
a 16-bit prescaler. All timers feature 4 independent channels for input capture/output
compare, PWM or One-pulse mode output. This gives up to 16 input capture/output
compare/PWMs on the largest packages.

TIM2, TIM3, TIM4 and TIM5 general-purpose timers can work together, or with the
other general-purpose timers and the advanced-control timers TIM1 and TIM8 via the
Timer Link feature for synchronization or event chaining.

Any of these general-purpose timers can be used to generate PWM outputs.

TIM2, TIM3, TIM4, TIMS all have independent DMA request generation. They are
capable of handling quadrature (incremental) encoder signals and the digital outputs
from 1 to 4 hall-effect sensors.

e TIM12, TIM13, TIM14, TIM15, TIM16, TIM17

These timers are based on a 16-bit auto-reload upcounter and a 16-bit prescaler.
TIM13, TIM14, TIM16 and TIM17 feature one independent channel, whereas TIM12
and TIM15 have two independent channels for input capture/output compare, PWM or
One-pulse mode output. They can be synchronized with the TIM2, TIM3, TIM4, TIM5
full-featured general-purpose timers or used as simple timebases.
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All USART have a clock domain independent from the CPU clock, allowing the USARTX to
wake up the MCU from Stop mode.The wakeup from Stop mode is programmable and can

be done on:

Start bit detection

Any received data frame

e A specific programmed data frame

Specific TXFIFO/RXFIFO status when FIFO mode is enabled.

All USART interfaces can be served by the DMA controller.

Table 5. USART features

USART modes/features(")

USART1/2/3/6

UART4/5/7/8

Hardware flow control for modem

>

Continuous communication using DMA

Multiprocessor communication

Synchronous mode (Master/Slave)

Smartcard mode

Single-wire Half-duplex communication

IrDA SIR ENDEC block

LIN mode

Dual clock domain and wakeup from low power mode

Receiver timeout interrupt

Modbus communication

Auto baud rate detection

Driver Enable

XXX X| X[ X[ X[ X]|X| X|X|X

X X[ X| X| X|X|X]| X

USART data length

7, 8 and 9 bits

Tx/Rx FIFO

x

Tx/Rx FIFO size

16

1. X = supported.

Low-power universal asynchronous receiver transmitter

(LPUART)

The device embeds one Low-Power UART (LPUART1). The LPUART supports
asynchronous serial communication with minimum power consumption. It supports half
duplex single wire communication and modem operations (CTS/RTS). It allows

multiprocessor communication.

The LPUARTs embed a Transmit FIFO (TXFIFO) and a Receive FIFO (RXFIFO). FIFO

mode is enabled by software and is disabled by default.
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Figure 6. TFBGA240+25 ballout

1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16 17

VDD
Al Vvss P16 PI5 Pl4 PB5 LDO VCAP PK5 PG10 PG9 PD5 PD4 PC10 | PA15 PI1 PIO V§s

B | VBAT VSS PI7 PE1 PB6 VSS PB4 PK4 PG11 PJ15 PD6 PD3 PC11| PA14 PI2 PH15 | PH14

PCT5-| PC14- VDD
C | oscs2{osc32| Pe2 | PEO PB7 | PB3 PK6 | PK3 | PG12 | vss | PD7 | PCc12| vss| PI3 | PA13 [ vss
out IN LDO

D PES5 PE4 PE3 PB9 PB8 PG15 PK7 PG14 | PG13 PJ14 | PJ12 PD2 PDO PA10 PA9 PH13 | VCAP

E| nc | Po | pcia| pie | pPes| vop |POR-| B0 | vop | Pu13 | voD | PD1| Pcs | Pco | Pas | Pat2 | Pail

Fl nc | ne | Po| Pt | vop pc7| Pce| Pas| por | VDO

| Pr2| nc | P | Pro | voD vss | vss | vss| vss| vss voo | pes| Pes| vss | VOO0

H| P2 | P13 | pP1a| Pr3| oD vss | vss | wvss| vss| wvss voD | PG4 | PG3 | PG2 | PK2
PHO- | pHo

J | osc - | vss | prs | Pra vss [ vss [ vss| vss| wvss voD | PKo | PK1 vss | vss
250 |osc_in

K| NrRsT| PFs | PF7 | PF8 | vDD vss | vss | wvss| vss| wvss vob | st | vss | nc | Ne

L | vooa| pco | PFi0| PFo | voD vss | vss | wvss| vss| wvss vob | psto | vss | Nc | NC

M | vrer+| Pc1 | Pc2 | Pcs | vop vob | Poe | vss | nc | Ne

N|vrRer-| PH2 | Pa2 | Pa1 | Pao | Pso | voo | vopo | PEto | voo | vob | voo | pus | Pz | P | vss | Ne

P | vssA PH3 PH4 PH5 PI15 PJ1 PF13 PF14 PE9Q PE11 PB10 PB11 PH10 | PH11 PD15 PD14 VDD

R | PC2_C| PC3_C PA6 VSS PA7 PB2 PF12 VSS | PF15 PE12 PE15 PJ5 PH9 PH12 | PD11 PD12 PD13

T | PAO_C| PA1_C PAS PC4 PB1 PJ2 PF11 PGO PE8 PE13 PH6 VSS PH8 PB12 | PB15 PD10 PD9

U VSS PA3 PA4 PC5 PBO PJ3 PJ4 PG1 PE7 PE14 | VCAP \I_/gg PH7 PB13 | PB14 PD8 VSS

MSv41911V2

1. The above figure shows the package top view.
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Table 7. STM32H750xB pin/ball definition (continued)

Pin/ball name

(]
S Y Pin name g 3 "
+ + 13} it
S e e (function after = 2 % Alternate functions Addltl.onal
by = 3 c - functions
e P P reset) i o z
o
(<} Q ) =
| E m
=] =
- F9 u17 VSS S - - - -
LPTIM2_IN2, 12C4_SMBA,
58 N14 R15 PD11 110 FT_h - USARTS_CTS_NSS, -

QUADSPI_BK1_I00, SAI2_SD_A,
FMC_A16, EVENTOUT

LPTIM1_IN1, TIM4_CH{,
LPTIM2_IN1, 12C4_SCL,
59 | N13 R16 PD12 o | FT_h | - USART3_RTS, -
QUADSPI_BK1_IO1, SAI2_FS_A,
FMC_A17, EVENTOUT

LPTIM1_OUT, TIM4_CH2,
12C4_SDA, QUADSPI_BK1_IO3,

60 M15 R17 PD13 IO FT_fh - SAI2_ SCK_A, FMC_A18, -
EVENTOUT

- K8 T12 VSS S - - - -

- J13 N11 VDD S - - - -

TIM4_CH3, SAI3_MCLK_B,
61 | M14 P16 PD14 o | FT.h | - UART8_CTS, -
FMC_DO/FMC_DAO, EVENTOUT

TIM4_CH4, SAI3_MCLK_A,
62 | L14 P15 PD15 o | FT.h | - UARTS_RTS, -
FMC_D1/FMC_DA1, EVENTOUT

- - N15 PJ6 110 FT - | TIM8_CH2, LCD_R7, EVENTOUT -
TRGIN, TIM8_CH2N, LCD_GO,

- - N14 PJ7 lfe} FT - EVENTOUT -

- - N10 VDD S - -

- F10 R8 VSS S - -

TIM1_CH3N, TIM8_CH1,

. ) N13 PJ8 Vo FT " |UART8_TX, LCD_G1, EVENTOUT )
TIM1_CH3, TIM8_CH1N,
- - M14 PJ9 I/0 FT - UART8_RX, LCD_G2, -
EVENTOUT
TIM1_CH2N, TIM8_CH2,
- - L14 PJ10 110 FT - SPI5_MOSI, LCD_GS3, -
EVENTOUT
TIM1_CH2, TIM8_CH2N,
- - K14 PJ11 110 FT - SPI5_MISO, LCD_G4, -
EVENTOUT
- - N8 VDD S - -
- G6 U1 VSS S - - - .

3
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Table 10. Port C alternate functions (continued)

AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 | AF15
SAW4/ 12C4/
SAI2/4/
LPUART/ | 12c1/2/314/ spizvasa | spizvae | SPIEiSAZ | FRCARIEN “rimgy b [ TmgrEmc
Port TIM1/2/16(1 | SATIM3/ | TIM8/ USART1/ 4/UARTA4/5] QUADSPI/ /SDMMC1/ | TIM1/DCMI
SPI/2/3/4/ | I3/12C4/ | USARTA/2/ QUADSPI/ TIM1/8/ UARTS/
SYS | 7TPTIMI/ | 45512/ | LPTIM2/3i4 |  TIMAS/ PRl | onaca | yenRTiZl | gpuarty | QUADSPY | spmmcz | TS MDIOS/ /LCD/ s sYs
HRTIM1 | HRTIM1 | /5/HRTIM1/ |  LPTIM2/ ey | SRR | sommcts | (oML | ote1 msy | DFSDMY | oTG1 Fs/ | comp
DFSDM | DFSDM/CEC SPDIFRX OTG2_FS/ LcD
LCD/ o2 MDIOS/
SPDIFRX ETH
EVENT-
o PC14 ; ; ; ; ; . . ; . ; ; ; ; ; . oyt
o
c EVENT-
PC15 ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; oot

suondiuasap uid
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Table 12. Port E alternate functions

AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 | AF15
SAl4/ 12c4/
FDCAN1/2/ | SAIZ4/ UART7/
LPUART/ | 12C1/213/4/ spiasant | spioae | SPIEISAI2 | FDCARIZE - “ryvg, apBIT | TIMBIEMC
Port TIM1/2/16/1 | SAMTIM3 | TIM8/ USART1/ 4/UARTA4/5/ QUADSPI/ /SDMMC1/ | TIMA/DCMI
SPH/2/3i4/ |  /3/12C4I | USART1/2/ QUADSPI/ TIM1/8/ UARTS/
sYs 7LPTIMY | 4512/ | LPTIM2/3/4 | TIM15/ e | Sy | sipuaRTy | QUABSPY Y spvmczy | TS| wpiosy /LCD/ ik sys
HRTIM1 | HRTIM1 | /5HRTIMY/ | LPTIM2/ e | Pl | spmmcty | (L | oTG1 sy | DFSOV | oTG1 Fs/ | comp
DFSDM | DFSDM/CEC SPDIFRX OTGZ FS/ LCD
LcD/ o MDIOS/
SPDIFRX ETH
FDCAN1
LPTIM1_ HRTIM_ | LPTIM2_ - | saiz_mck EVENT-
PEO ; o Tme_eTr | HRT Al ; ; . UART8 RX | RXFD_ n . FMC_NBLO | DCMI_D2 - oot
MODE -
FDCANT_
PE1 ; LPTIM1_IN2 ; HRTIM_ ; ; ; ; UART8 TX | TXFD ; ; FMC_NBL1 | DCMI_D3 ; BVENT-
- ScouT _ _ . _ out
MODE
TRACE SAI1_MCLK SAI4_ | QUADSPI_ ETH_MIL_ EVENT-
PE2 e ; SAI_CK1 ; ; SPI4_SCK A ; oLk | B oz | Saack | ETSY FMC_A23 ; ; oo
PE3 | TRACEDO . . . TIM15_BKIN . SAI1_SD_B . SA'4§SD— . : : FMC_A19 . . E\c’)'a’f‘rT'
PE4 | TRACED1 ; sAl _p2 | DFSDM_ | TIMIS.CH1 | o5 Nss | sAlt Fs A ; SAM4_FS_A ; SAl4_D2 . FMC_A20 | Dcmi D4 | Lcp Bo | EVENT-
- DATIN3 N - —Fs_ _FS_ - = _ . out
DFSDM_ SPI4_ | SAM_SCK_ SAl4_SCK EVENT-
PE5 | TRACED2 . sain_ckz | PEROM- | Tmis_cht | SRS A - A - SAl4_CK2 - FMC_A21 | DCMiDs | LcD_Go | BN
TIM1_BKIN SPI4_ SAI4_SD_ SAI2_MCK | TIM1_BKIN EVENT-
PE6 | TRACED3 3 SA1_D1 ; TIMIS_CH2 | Saes | SAI_SD_A ; 5 SAl4_D1 i 2 Coupts | FMc_a22 | pemip7 | Lep 1 | BEY
w DFSDM_ QUADSPI_ FMC_D4/ EVENT-
g PE7 - TIM1_ETR - DATINZ - - - UART7_RX - - BK2_100 - FMC_DA4 - - ouT
o
DFSDM_ QUADSPI_ FMC_D5/ | COMP_2_ EVENT-
PES - TIM1_CHIN - CKIN2 - - - UART7_TX - - BK2_101 - FMC_DA5 ouT - ouT
DFSDM_ UART7_ QUADSPI_ FMC_D6/ EVENT-
PE9 - TIM1_CH1 - CKOUT - - - RTS - - BK2_102 - FMC _DA6 - - out
DFSDM_ UART7_ QUADSPI_ FMC_D7/ EVENT-
PE10 - TIM1_CH2N - DATIN4 - - - cTS - - BK2_103 - FMC_DA7 - - ouT
DFSDM_ FMC_D8/ EVENT-
PE11 . TIM1_CH2 . roh . SPI4_NSS . - . . SAI2_SD_B - MG DA ; teo_es | EON
DFSDM_ SAI2_SCK_ ] FMC_D9/ | COMP_1_ EVENT-
PE12 ; TIM1_CH3N ; o ; SPI4_SCK ; ; ; ; 5 FAIG A6 v = | eo e | EUN
DFSDM_ SPI4_ FMC_D10/ | COMP_2_ EVENT-
PE13 . TIM1_CH3 - e . ores . - . - SAI2_ FS B - fve aso | Cour - | Leo_pe | FEY
SPI4_ SAI2_MCK FMC_D11/ ] EVENT-
PE14 ; TIM1_CH4 ; ; ; S ; ; ; ; > ; NG DAL tep_cik | EOEN
HDMI__ FMC_D12/ | TIM1_BKIN EVENT-
PE15 - TIM1_BKIN - - - TIM1_BKIN - - - - - FMC DA12 | _compi2 | SCPR7 | "oyt

suonduasap uid
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Table 16. Port | alternate functions

AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 | AF15
SAI4/ 12c4/
FDCAN1/2/ | SAI24/ UART7/
LPUART/ | 12C1/2/3141 spizasant | spioae | SPIEISA2 | FDCARIZE “rig, BRI | TIMtgEMC
Port TIM1/216/1 | SATIM3/ | TIM8/ USART1/ 4/UART4/5/ QUADSPY/ /SDMMC/ | TIM1/DCMI
SPH/2/3/4/ | /3/12C4I | USART1/2/ QUADSPI/ TIM1/8/ UARTS/
sys 7LPTIMY | 4/5M12/ | LPTIM2/3/4 | TIM15/ el | e | e | siLpuaRTy | QUADSPU | spwmcy | M1 mpios) /LCD/ s sys
HRTIM1 | HRTIM1 | /5HRTIM1/ | LPTIM2/ et | AR | spmmct | (PR oTG1 sy | DFSOV | oTG1 Fs/ | comp
DFSDM | DFSDMICEC SPDIFRX OTG2_FS/ LCD
LCD/ o MDIOS/
SPDIFRX ETH
FDCANT_
PIO - - TIM5_CH4 - - SPI2_NSS/ . - . RXFD - - FMC D24 | DCcMI_D13 | Lcp_gs | EVENT-
— 1252 WS _ . . . ouT
A MODE
TIM8_BKIN SPI2_SCK/ TIM8_BKIN EVENT-
PI1 ; ; ; 5 . s ok ; . ; ; . 3 Compry | FMc_D25 | DCMLDs | Lep_as | EoT
SPI2_
PI2 . . . TIM8_CH4 . MISO/I252 : : : . : : FMC D26 | DCMI_D9 | Lcp g7 | EVENT-
- SDI - - - out
SPI2_
PI3 ; ; ; TIM8_ETR . MOSI/1252 ; ; ; ; ; ; FMC_D27 | DCMI_D10 ; BVENT-
_ . . out
~Spo
SAI2_MCK | TIM8_BKIN EVENT-
Pl4 ; ; ; TIM8_BKIN . ; ; . ; ; A Compi> | FMC_NBL2 | DCMLDS | LoD B4 | EOTY
SAI2_SCK_ DCMI_ EVENT-
PI5 ; ; ; TIM8_CH1 ; ; ; ; ; ; A ; FMC_NBL3 | Oul= | Lo ss | EON
PI6 ; ; ; TIM8_CH2 . ; ; . ; ; SAI2_SD_A . FMC_D28 | DCMI_De | Lcp Bs | EOENT
= P - - - TIM8_CH3 - - - - - - SAI2_FS_A - FMC_D20 | DcmiD7 | Lep 87 |EENT
&
EVENT-
PI8 ; ; ; ; . ; ; . ; ; . . . ; ; oo
FDCANT_ LCD_ | EVENT-
PI9 ; ; ; ; ; ; ; ; uarT4_Rx | FPCA ; ; FMC_D30 ; venic |FOEN
FDCAN1
- ETH_MII LCD_ | EVENT-
PI0 ; ; ; ; ; ; ; ; ; RXFD_ ; M| Evc pat ; _
D RX_ER HSYNC | ouT
OTG_HS_ EVENT-
PItt - - - - - - - - - LCD_G6 | yip DR - - - - ouT
o1 ) ) ) ) ) ] ] ) ] ) ) ETH_TX_ ) ) LCD_ | EVENT-
ER HSYNC | ouT
LCD_ | EVENT-
PI13 - - - - - - - - - - - - - - VSYNC | ouT
EVENT-
P14 ; ; ; ; ; ; ; ; ; ; ; ; ; ; Lep_cuk | EYEN
EVENT-
PI15 ; ; ; ; ; ; ; ; ; LCD_G2 . . . ; Leo_ro | BON
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6.1.6 Power supply scheme
Figure 9. Power supply scheme
VDD33USB Lé Lé VDDSOUSB
=S =8
-
V, V|
D_D DD33USB€] ||J—| DD50USB
Vss | USB |
I0s [~
USB
VooLoo regulator | Vss
. Vear b
sl 1 iCore domain (Vcore) i
*Tw | Voo Voltage ; !
~ R regulator ! Y h A |
< | o o 1
i o5 e o5 [ i
e L A R A
= ! D3 domain oo ‘? awn|'® 1
N (System I I i
2 logic, D1 domain i
10 <110 EXTI, D2 domain (CPU, peripherals, | |
s 3 |logic | Peripherals, (peripherals, RAM) !
> i
S| ) e | |
DD st
Wy DD o T
§v3 y iVDD domain HST Col.
PR e ’ » HSI48, | !
B i [ veaT HSE, PLLs| | ™" |Backup domain i
I i | charging [ i >y i
v, - i i WO AV i | Backup | Vgye _.J/" 1
121036y Vear g l ._.1’._ | " | regulator i
i____________________P_o_v!e_r_s_v_vi}gfl _____ i A Power switch E
LS, LSE,
et || s |
o |9 P RAM | |
logi registers, i
ogic Reset !
Vooa | | Ves B [
i * Analog domaini Vss
5 ADC, DAC i
* VReF+ OPAMP, i
T Comparator ]
w VREF- i
8 I I |
MSv46116V3

1. N corresponds to the number of VDD pins available on the package..

Caution:  Each power supply pair (Vpp/Vss, Vppa/Vssa --.) must be decoupled with filtering ceramic
capacitors as shown above. These capacitors must be placed as close as possible to, or
below, the appropriate pins on the underside of the PCB to ensure good operation of the
device. It is not recommended to remove filtering capacitors to reduce PCB size or cost.
This might cause incorrect operation of the device.
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6.1.7 Current consumption measurement

Figure 10. Current consumption measurement scheme

IDD_VBAT
VBAT,
IpD
@\ﬂ[
i VDDﬁ:]

L

ai14126

6.2 Absolute maximum ratings

Stresses above the absolute maximum ratings listed in Table 19: Voltage characteristics,
Table 20: Current characteristics, and Table 21: Thermal characteristics may cause
permanent damage to the device. These are stress ratings only and the functional operation
of the device at these conditions is not implied. Exposure to maximum rating conditions for
extended periods may affect device reliability.

Table 19. Voltage characteristics U

Symbols Ratings Min Max Unit

External main supply voltage (including Vpp,

-0.3 4.0 V
VopLoo: Vopas Vopasuss: VBAT)

Vppx - Vss

Min(Vpp, Vppas

Input voltage on FT_xxx pins Vss—0.3 | Vppssuse, Vear) | V
O
VIN(Z) Input voltage on TT_xx pins Vgs-0.3 4.0 \%
Input voltage on BOOTO pin Vss 9.0 \Y,
Input voltage on any other pins Vgs-0.3 4.0 \Y,

Variations between different Vppyx power pins
IAVooxl | of the same domain i S0 mv

[Vssx-Vss| | Variations between all the different ground pins - 50 mV

1. All main power (Vpp, Vppa, Vpp3suse: Veat) and ground (Vgs, Vssa) pins must always be connected to
the external power supply, in the permitted range.

2. V)y maximum must always be respected. Refer to Table 57 for the maximum allowed injected current
values.

3. This formula has to be applied on power supplies related to the 10 structure described by the pin definition
table.

4. To sustain a voltage higher than 4V the internal pull-up/pull-down resistors must be disabled.

3
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The test pin is configured in push-pull output mode and is toggled by software at a fixed
frequency.

On-chip peripheral current consumption

The MCU is placed under the following conditions:

e At startup, all I/O pins are in analog input configuration.

e All peripherals are disabled unless otherwise mentioned.

e The I/O compensation cell is enabled.

*  frec ¢ ckis the CPU clock. fpci i = frec ¢ ck/4, and fucik = frec ¢ ck/2-
The given value is calculated by measuring the difference of current consumption
— with all peripherals clocked off
— with only one peripheral clocked on

= frec ¢ ck =400 MHz (Scale 1), fioc ¢ ok = 300 MHz (Scale 2),
frec_c_ck =200 MHz (Scale 3)

e  The ambient operating temperature is 25 °C and Vpp=3.3 V.

3
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Table 37. Peripheral current consumption in Run mode (continued)

Ipop(Typ)
Peripheral Unit
VOs1 VOS2 VOS3

UARTS registers 1.4 14 1

UARTS kernel 3.6 3.2 3.1
12C1 registers 0.8 0.8 0.6
12C1 kernel 2 1.8 1.7
12C2 registers 0.7 0.7 0.4
[12C2 kernel 1.9 1.7 1.6
I12C3 registers 0.9 0.7 0.6
12C3 kernel 2.1 1.9 1.9
H{zg/:lstgfsc 0.5 0.3 0.3
DAC1/2 1.4 1.1 0.9
APB1 USARTY7 registers 1.9 1.8 1.3

(continued) |  USART? kernel 4 35 33 WA/MHz

USARTS registers 1.6 1.5 1.2
USARTS8 kernel 4 3.6 3.3
CRS 34 3.1 2.9

SWPMI registers 2.3 2 2

SWPMI kernel 0.1 0.1 0.1
OPAMP 0.5 0.4 0.4
MDIO 27 24 23

FDCAN registers 16 15 14

FDCAN kernel 7.8 7.6 7.1

Bridge APB1 0.1 0.1 0.1
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Table 37. Peripheral current consumption in Run mode (continued)

Ipop(Typ)
Peripheral Unit
VOs1 VOS2 VOS3
SYSCFG 1 0.7 0.7
erslji/;‘tzg 11 11 11
LPUART1 kernel 2.6 24 2.1
SPI6 registers 1.6 15 14
SPI6 kernel 0.2 0.2 0.2
12C4 registers 0.1 0.1 0.1
I12C4 kernel 24 21 2
LPTIM2 registers 0.5 0.5 0.5
LPTIM2 kernel 23 2.1 1.8
LPTIM3 registers 0.5 0.5 0.5
APB4 LPTIM3 kernel 2 2.1 1.5 HA/MHz

LPTIM4 registers 0.5 0.5 0.5
LPTIM4 kernel 2 2 1.9
LPTIMS registers 0.5 0.5 0.5
LPTIM5 kernel 2 1.8 1.5
COMP1/2 0.7 0.5 0.5
VREFBUF 0.6 0.4 0.4
RTC 1.2 1.1 1.1

SAl4 registers 1.6 15 14
SAl4 kernel 1.3 1.3 1.2
Bridge APB4 0.1 0.1 0.1

Table 38. Peripheral current consumption in Stop, Standby and VBAT mode

Typ
Symbol Parameter Conditions Unit
3V
RTC+LSE low drive - 2.32
RTC+LSE medium-
. - 24
| low drive A
°P RTC+LSE medium- ] 07 d
high drive ’
RTC+LSE High drive - 3
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Figure 18. Asynchronous non-multiplexed SRAM/PSRAM/NOR read waveforms
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1.

Mode 2/B, C and D only. In Mode 1, FMC_NADV is not used.
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SDRAM waveforms and timings

In all timing tables, the Tme ker ok IS the fmc_ker_ck clock period, with the following
FMC_SDCLK maximum values:
e For1.8V<Vpp<3.6V: FMC_CLK =100 MHz at 20 pF

e For1.62V<pp<1.8V, FMC_CLK =100 MHz at 30 pF

Figure 30. SDRAM read access waveforms (CL = 1)

. td(SDCLKL_AddC
td(SDCLKL_AddR) 94—» ->-—<- théSDCLKL AddR)

FMC_A[12:0] x' Rowng E Col1i X.Col2 X Coll X Colr] X
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FMC_SDNE[1:0] \ : E E /

td(SDCLKL_NRAS) »—¢ -b'—i- th(SDCLKI_ NRAS)

FMC_SDNRAS _\\__/ E

> td(SDCLKL NCAS) | —>—4 th(SDCLKL NCAS)

FMC_SDNCAS & : : : /i

FMC_SDNWE . . .
tsu(SDCLKH_Data):<—>E<—V: th(SDCLKH Data)
FMC_D[31:0] ( Dataf X Daté2 X Datai X DatanX
MS32751V2
Table 77. SDRAM read timings(!)
Symbol Parameter Min Max Unit
tw(sDcLK) FMC_SDCLK period 2Tfme ker ek~ 1 | 2Tfme_ker ck * 0.5
tsu(SDCLKH _Data) Data input setup time 2 -
th(SDCLKH_Data) Data input hold time 1 -
ta(SDCLKL Add) Address valid time - 1.5
t4(SDCLKL- SDNE) Chip select valid time - 1.5
th(SDCLKL_SDNE) Chip select hold time 0.5 - "
t4(SDCLKL_SDNRAS) SDNRAS valid time - 1
th(SDCLKL_SDNRAS) SDNRAS hold time 0.5 -
t4(SDCLKL_SDNCAS) SDNCAS valid time - 0.5
th(SDCLKL_SDNCAS) SDNCAS hold time 0 -
1. Guaranteed by characterization results.
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6.3.24

6.3.25

3

Vgar monitoring characteristics
Table 91. Vgatr monitoring characteristics
Symbol Parameter Min Typ Max Unit
R Resistor bridge for Vgat - 26 - KQ
Q Ratio on Vgar measurement - 4 - -
Er(") Error on Q -10 - +10 %
tS_vbat(1) ADC sampling time when reading Vgar input 9 - - us
1. Guaranteed by design.
Table 92. Vgar charging characteristics
Symbol Parameter Condition Min Typ Max | Unit
VBRS in PWR_CR3=0 - 5
Rgc Battery charging resistor KQ
VBRS in PWR_CR3= 1 1.5
Voltage booster for analog switch
Table 93. Voltage booster for analog switch characteristics!!)
Symbol Parameter Condition Min | Typ | Max | Unit
Vob Supply voltage - 162| 26 |36 | V
tsusoosT) | Booster startup time - - - 50 | ps
. 1.62V<Vpps27V - - 1125
IbbeoOST) | Booster consumption 27V <Vpy <36V - 250 pA
1. Guaranteed by characterization results.
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Figure 61. LQFP100 - 100-pin, 14 x 14 mm low-profile quad flat
recommended footprint
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1. Dimensions are expressed in millimeters.
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3

UFBGA176+25 package information

Figure 62. UFBGA176+25 - 201-ball, 10 x 10 mm, 0.65 mm pitch,

ultra fine pitch ball grid array package outline
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1. Drawing is not to scale.
Table 116. UFBGA176+25 - ball, 10 x 10 mm, 0.65 mm pitch,
ultra fine pitch ball grid array package mechanical data
millimeters inches(!
Symbol
Min. Typ. Max. Min. Typ. Max.
A - - 0.600 - - 0.0236
A1 - - 0.110 - - 0.0043
A2 - 0.130 - - 0.0051 -
A3 - 0.450 - - 0.0177 -
A4 - 0.320 - - 0.0126 -
0.240 0.290 0.340 0.0094 0.0114 0.0134
D 9.850 10.000 10.150 0.3878 0.3937 0.3996
D1 - 9.100 - - 0.3583 -
E 9.850 10.000 10.150 0.3878 0.3937 0.3996
E1 - 9.100 - - 0.3583 -
e - 0.650 - - 0.0256 -
z - 0.450 - - 0.0177 -
ddd - - 0.080 - - 0.0031
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TFBGA240+25 package information

Figure 64. TFBGA - 240+25 ball, 14x14 mm, 0.8 mm pitch, fine pitch ball grid array

package outline
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1.

Dimensions are expressed in millimeters.
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7.4 Thermal characteristics

The maximum chip-junction temperature, T; max, in degrees Celsius, may be calculated
using the following equation:

Ty max = Tp max + (Pp max x Q)

Where:

e T, maxis the maximum ambient temperature in °C,

e Oy, is the package junction-to-ambient thermal resistance, in ° C/W,

e  Pp max is the sum of P\t max and Pj,o max (Pp max = Pyt max + P;,gmax),

e  Pny7 maxis the product of Ipp and Vpp, expressed in Watts. This is the maximum chip
internal power.

P|;o max represents the maximum power dissipation on output pins where:
Pio max =X (VoL % loL) + Z((Vpp — Von) * lon):
taking into account the actual Vg / Ig_ and Vgy / Ioy of the 1/0s at low and high level in the

application.
Table 120. Thermal characteristics

Symbol Parameter Value Unit
Thermal resistance junction-ambient 450
LQFP100 - 14 x 14 mm /0.5 mm pitch '
Thermal resistance junction-ambient

7.4 °C/W
%a UFBGA176+25 - 10 x 10 mm /0.65 mm pitch 3 c/

Thermal resistance junction-ambient 36.6
TFBGA240+25 - 14 x 14 mm / 0.8 mm pitch '

7.41 Reference document

JESD51-2 Integrated Circuits Thermal Test Method Environment Conditions - Natural
Convection (Still Air). Available from www.jedec.org.
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