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STM32H753xlI Functional overview

3.29.1

3

High-resolution timer (HRTIM1)

The high-resolution timer (HRTIM1) allows generating digital signals with high-accuracy
timings, such as PWM or phase-shifted pulses.

It consists of 6 timers, 1 master and 5 slaves, totaling 10 high-resolution outputs, which can
be coupled by pairs for deadtime insertion. It also features 5 fault inputs for protection
purposes and 10 inputs to handle external events such as current limitation, zero voltage or
zero current switching.

The HRTIM1 timer is made of a digital kernel clocked at 400 MHz The high-resolution is
available on the 10 outputs in all operating modes: variable duty cycle, variable frequency,
and constant ON time.

The slave timers can be combined to control multiswitch complex converters or operate
independently to manage multiple independent converters.

The waveforms are defined by a combination of user-defined timings and external events
such as analog or digital feedbacks signals.

HRTIM1 timer includes options for blanking and filtering out spurious events or faults. It also
offers specific modes and features to offload the CPU: DMA requests, Burst mode
controller, Push-pull and Resonant mode.

It supports many topologies including LLC, Full bridge phase shifted, buck or boost
converters, either in voltage or current mode, as well as lighting application (fluorescent or
LED). It can also be used as a general purpose timer, for instance to achieve high-resolution
PWM-emulated DAC.
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3.34

3.35

3

The LPUART has a clock domain independent from the CPU clock, and can wakeup the
system from Stop mode. The wakeup from Stop mode are programmable and can be done
on:

e  Start bit detection

e Any received data frame

e A specific programmed data frame

e  Specific TXFIFO/RXFIFO status when FIFO mode is enabled.

Only a 32.768 kHz clock (LSE) is needed to allow LPUART communication up to

9600 baud. Therefore, even in Stop mode, the LPUART can wait for an incoming frame
while having an extremely low energy consumption. Higher speed clock can be used to
reach higher baudrates.

LPUART interface can be served by the DMA controller.

Serial peripheral interface (SPIl)/inter- integrated sound
interfaces (12S)

The devices feature up to six SPIs (SPI2S1, SPI2S2, SPI2S3, SPI4, SPI5 and SPI6) that
allow communicating up to 150 Mbits/s in Master and Slave modes, in Half-duplex, Full-
duplex and Simplex modes. The 3-bit prescaler gives 8 master mode frequencies and the
frame is configurable from 4 to 16 bits. All SPI interfaces support NSS pulse mode, Tl mode,
Hardware CRC calculation and 8x 8-bit embedded Rx and Tx FIFOs with DMA capability.

Three standard 12S interfaces (multiplexed with SPI1, SPI12 and SPI3) are available. They
can be operated in Master or Slave mode, in Simplex communication modes, and can be
configured to operate with a 16-/32-bit resolution as an input or output channel. Audio
sampling frequencies from 8 kHz up to 192 kHz are supported. When either or both of the
12S interfaces is/are configured in Master mode, the master clock can be output to the
external DAC/CODEC at 256 times the sampling frequency. All 1S interfaces support 16x 8-
bit embedded Rx and Tx FIFOs with DMA capability.

Serial audio interfaces (SAl)

The devices embed 4 SAls (SAI1, SAI2, SAI3 and SAI4) that allow designing many stereo
or mono audio protocols such as 125, LSB or MSB-justified, PCM/DSP, TDM or AC’97. An
SPDIF output is available when the audio block is configured as a transmitter. To bring this
level of flexibility and reconfigurability, the SAI contains two independent audio sub-blocks.
Each block has it own clock generator and I/O line controller.

Audio sampling frequencies up to 192 kHz are supported.

In addition, up to 8 microphones can be supported thanks to an embedded PDM interface.
The SAIl can work in master or slave configuration. The audio sub-blocks can be either
receiver or transmitter and can work synchronously or asynchronously (with respect to the
other one). The SAIl can be connected with other SAls to work synchronously.
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Figure 6. LQFP144 pinout
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1. The above figure shows the package top view.
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Figure 8. LQFP176 pinout
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1.

The above figure shows the package top view.

3

DS12117 Rev 5

53/232




Pin descriptions STM32H753xlI

3. This ball should not remain floating. It can be connected to VSS or VDD. It is reserved for future use.
This ball should be connected to Vgg.

Pxy_C and Pxy pins/balls are two separate pads (analog switch open). The analog switch is configured through a SYSCFG
register. Refer to the product reference manual for a detailed description of the switch configuration bits.

6. There is a direct path between Pxy_C and Pxy pins/balls, through an analog switch. Pxy alternate functions are available on
Pxy_C when the analog switch is closed. The analog switch is configured through a SYSCFG register. Refer to the product
reference manual for a detailed description of the switch configuration bits.

7. VREF+ pin, and consequently the internal voltage reference, are not available on the TFBGA100 package. On this package,
this pin is double-bonded to VDDA which can be connected to an external reference. The internal voltage reference buffer is
not available and must be kept disabled

3
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Table 9. Port A alternate functions (continued)

AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 | AF15
SAl4/ 12c4/
FDCAN1/2/ | SARMA UART7/
LPUART/ | 12C1/213/4/ sPiysal | spiae | SPI6ISAZ | EVEERVE Tiver s | TM/BiEMC
Port TIM1/2/16(1 | SAMTIM3/ | TIM8/ USARTY | coimanr | S aiaon | Ganant | 40ART4/s/ | TMISTNR | quapspy | SHENET | ispmmcts | Tivapem |- ere
sys | 7LPTIMI/ | 45112/ |LPTIM2/3/4/|  TIMA5/ e | 2| e | 8iLPUART) | UADSE sommcz | SIS | wpiosy /LCDY s SsYs
HRTIM1 HRTIM1 | 5/HRTIM1/ |  LPTIM2/ ey | SARTY | soMMctss | oS | oTG1 Hs/ | SOV | oTe1 Fs/ | comp
DFSDM | DFSDM/CEC PDIFRX OTG2_FS/ LcD
LCD/ o MDIOS/
SPDIFRX ETH
JTCK- EVENT-
< PA* | swek - ° - - ° ° - ° - ° - - - - ouT
T
O
e TIM2_CH1/ | HRTIM_ SPI1_NSS/ | SPI3_NSS/ UART4_ EVENT-
PATS| JTDI | vz ETR FLT1 - HDMI_CEC | “ogi ws | 12s3 ws | SPI6NSS RTS - - UART7_TX - - - ouT
Table 10. Port B alternate functions
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 | AF15
12C1/2/3/4/ FDoAN1/2/ | SAIZA/ VAR
LPUART/ | "SART1/ SPI2/3isAl | sPizafer | SPIBISARI | sy | TIME swemit/ | TIMI/B/FMC
Port TIM1/2/16/1 | SAMTIM3 | TIM8/ 4/UART4/5/ QUADSPI/ /SDMMC1/ | TIM1/DCM
TIM15/ | SPI1/2/3i4/5/ | /3012C4/ | USART1/2/3 QUADSPI/ TIM1/8/ UARTS/
sYs 7LPTIMA/ | 4512/ | LPTIM2/3/4 8/LPUART/ SDMMC2/ MDIOS/ IILCDY sys
LPTIM2/ 6/CEC UART4 | /6/UART7/S FMC/ DFSDM/ LCD
HRTIM1 | HRTIM1 | /5HRTIM1/ SDMMC1/ OTG1_HS/ OTG1_FS/ | COMP
DFSDM/ DFSDM DMMC1 SDMMC2/ SDMMC2/
DFSDM SPDIFRX OTGZ FS/ LcD
CEC LcD/ o MDIOS/
SPDIFRX ETH
TIM8_CH2 DFSDM_CK UART4_ OTG_HS_ | ETH._MIL EVENT-
PBO . TIM1_CH2N | TIM3_CH3 N . . s . pal Leors | URrDi s . . teo_et | FOT
TIM8_CH3 DFSDM_ OTG_HS_ | ETH MIL_ EVENT-
PB1 . TIM1_CH3N | TIM3_CH4 N - - N N - - LeoRe | lPrbs s - - teo_co | FOOY
PB2 - - SAI1_D1 - DFSDM_ - SAI_SD_A | MoSiISs_ | SASD_ | QUADSPL | o, oy - - - - | EVENT
- CKIN1 —Sb_ _ A CLK - ouT
SDo
JTDOITRA HRTIM_ SPI1_SCK/ | SPI3_SCK/ SDMMC2_ EVENT-
PB3 | "ceswo | T'M2.CH2 FLT4 ° ° 1281_CK 1283_CK ° SPI6_SCK D2 ° UART7_RX . ° ° ouT
o]
TIM16 HRTIM_EE SPI_MISO/ | SPI3_ MISO/ | SPI2_NSS/I | SPI6_ | SDMMC2 EVENT-
t _ ! R _! _| _ _ _ R R R R
g PB4 | NJTRST BKIN | TIM3_CH1 V6 1287 SDI | 1283.SDI | 252 WS MISO D3 UART7_TX ouT
TIM17_ HRTIM_ SPI1_MOSI/ SPI3_MOSI/| SPI6_ | FDCAN2_ | OTG_HS_ | ETH.PPS_| FMC_ | DCMI_D1 | UART5_ | EVENT-
PB5 - BKIN. | TM3_CH2 | "gpy7™ | 12C1SMBA | “h5igpo | 12C4-SMBA | 1553 sp0 | MoST RX ULPL D7 ouT SDCKET 0 RX ouT
TIM16_CH1 HRTIM_ USART1_ | LPUART1_ | FDCAN2_ | QUADSPI_ | DFSDM_ | FMC_SDNE UART5_ | EVENT-
PB6 y N Tiva_cht | FETDS 12C1_SCL | HDMI_CEC | I12C4_SCL oy ~ - 3K1 NGS | DATING . pemips | AR oot
TIM17_CH1 HRTIM USART1_ | LPuaRT1_ | FRCANZ_ DFSDM DCMI EVENT-
PB7 y G Tiva_chz | FETOL | 12c1_spA . 12C4_SDA - Rx | TXFD y e | FMe L | D . s
DFSDM_ SDMMC1_ FDCAN1_ | SDMMC2_ | ETH MIl_ | sDmmc1_ EVENT-
PBS : TiMi6_CH1 | TiMa_cH3 | PLeDV- | i2c1_scL . 12C4_SCL ok | uARTa_Rx | PP O s O pcmi_ps | Lcp_Bs | F5T
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Table 15. Port G alternate functions (continued)

AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 | AF14 | AF15
SAl4/ SAI2/4/TIM8/ | 12C4IUART?
LPUART/ | 12C1/213/4/ SPiaisAl | spiaaie | SPIEISAIZ | FDCAN1// | SAAITIME! | 1ZEAUARIT | rivygemic
Port TIM12/16/1 | SALTIM3/ | TiMs! USART1/ 4/UART4/5/ | TIM13/14/ /SDMMC1/ | TIM1/
SPI/2/3/41 | /312C4I | USART1/2/ SOMMC2/ | TIM1zg/ UARTS/
SYs | 7LPTIMI/ | 4/512/ | LPTIM2/3i4 |  TIM15/ 8ILPUART/ | QUADSPI/ MDIOS/ | DCMILCD sYs
56/CEC | UART4 | 3/6/UART7/ OTG1_HS/ | DFSDM/ LCD
HRTIM1 | HRTIM1 | /SHRTIMA/ | LPTIM2/ DARTY | SEIOARTI! | sommct/ FMC/ OToIHS | e | oTG1 Fs/ | 1cOMP
DFSDM | DFSDM/CEC SPDIFRX | SDMMC2/ G2 popvMc2 | eD
LCD/SPDIFRX
LPTIM1 SPI6 USARTE QUADSPI ETH_MIL LCD_ | EVENT
| PG4 | TRACED1 T ; ; ; SFIS- ; RT6 A ; TXDIETH_ | FMC_A25 ; oD | EYEN
o RMIL_TXD1
M ot ] ] ] ] ] ] ] USART6._ ] ] ] ] FMC_ DCMI_ | Event
CTS_NSS SDNCAS D13 -ouT

IX€GLHZEINLS
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Table 17. 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
LCD_ | EVENT-
pi12 - - - - - - - - - - - - - - HSYNC | ouT
LCD_ | EVENT-
PI13 - - - - - - - - - - - - - - VSYNC | ouT
EVENT-
P14 ; ; ; ; ; ; ; ; ; ; ; ; ; ; Lep_cuk | EYEN
EVENT-
PI15 ; ; ; ; ; ; ; ; ; LCD_G2 . . . ; Leo_ro | BON

IX€GLHZEINLS
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Electrical characteristics

6.3.4

Embedded reset and power control block characteristics

The parameters given in Table 26 are derived from tests performed under ambient
temperature and Vpp supply voltage conditions summarized in Table 23: General operating
conditions.

Table 26. Reset and power control block characteristics

Symbol Parameter Conditions Min Typ Max | Unit
Reset temporization
t O - - 77 -
RSTTEMPO after BORO released 3 HS
Rising edge(") 1.62 167 | 1.71
VBoRo Brown-out reset threshold 0
Falling edge 1.58 1.62 1.68
Rising edge 2.04 2.10 2.15
VBoRr1 Brown-out reset threshold 1
Falling edge 1.95 2.00 2.06
Rising edge 2.34 2.41 247
VBoR2 Brown-out reset threshold 2
Falling edge 2.25 2.31 2.37
Rising edge 2.63 2.70 2.78
VBOR3 Brown-out reset threshold 3
Falling edge 2.54 2.61 2.68
v Programmable Voltage Rising edge 1.90 1.96 2.01
PVDO Detector threshold 0 Falling edge 181 | 186 | 1.91
Programmable Voltage Rising edge 2.05 210 2.16
Vevoi Detector threshold 1 : v
Falling edge 1.96 2.01 2.06
v Programmable Voltage Rising edge 219 2.26 2.32
PVb2 Detector threshold 2 Falling edge 210 | 215 | 2.21
v Programmable Voltage Rising edge 2.35 2.41 247
PVD3 Detector threshold 3 Falling edge 225 | 231 | 237
v Programmable Voltage Rising edge 2.49 2.56 2.62
PVD4 Detector threshold 4 Falling edge 239 | 245 | 251
v Programmable Voltage Rising edge 2.64 2.71 2.78
PVDS Detector threshold 5 Falling edge 255 | 261 | 268
v Programmable Voltage Rising edge 2.78 2.86 2.94
PVDo Detector threshold 6 Falling edge in Run mode | 2.69 | 276 | 2.83
Hysteresis voltage of BOR .
Vhyst BOR_PVD (ﬁnless BORO)%n d PVD Hysteresis in Run mode - 100 - mV
2
(1) | BOR¥ (unless BORO) and ) )
Iop_sor_PVD' | pyp consumption from Vpp 0.630 | bA
IS73 DS12117 Rev 5 103/232
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Table 37. Typical and maximum current consumption in VBAT mode

Conditions Typ'" Max (3 V)
Symbol | Parameter | gackup |RTC& T=!T,.=| T,.= | T,= | Unit
J J J J
SRAM | LSE | 12V | 2V | 3V |34V 55c | 85°c | 105°C | 125°C
OFF OFF | 0.024 |0.035|0.062 | 0.096 | 0.5(") | 4.1(0) | 10(1) | 241
Supply
oo current in ON OFF | 14 | 16 | 18 | 1.8 |440) | 220 | 481 | g7() A
(VBAT) standby OFF ON | 024 | 045|062 | 0.73 | - - - -
mode
ON ON | 197 | 237 | 257 | 277 | - - - -

1. Guaranteed by characterization results.

1/0 system current consumption

The current consumption of the I/O system has two components: static and dynamic.
I/O static current consumption

All the 1/0s used as inputs with pull-up generate a current consumption when the pin is
externally held low. The value of this current consumption can be simply computed by using
the pull-up/pull-down resistors values given in Table 59: I/O static characteristics.

For the output pins, any external pull-down or external load must also be considered to
estimate the current consumption.

An additional I/O current consumption is due to 1/0Os configured as inputs if an intermediate
voltage level is externally applied. This current consumption is caused by the input Schmitt
trigger circuits used to discriminate the input value. Unless this specific configuration is
required by the application, this supply current consumption can be avoided by configuring
these I/Os in analog mode. This is notably the case of ADC input pins which should be
configured as analog inputs.

Caution:  Any floating input pin can also settle to an intermediate voltage level or switch inadvertently,
as a result of external electromagnetic noise. To avoid a current consumption related to
floating pins, they must either be configured in analog mode, or forced internally to a definite
digital value. This can be done either by using pull-up/down resistors or by configuring the
pins in output mode.

I/0 dynamic current consumption

In addition to the internal peripheral current consumption (see Table 38: Peripheral current
consumption in Run mode), the I/Os used by an application also contribute to the current
consumption. When an 1/O pin switches, it uses the current from the MCU supply voltage to
supply the I/O pin circuitry and to charge/discharge the capacitive load (internal or external)
connected to the pin:

lsw = Vppx * fsw x C_

where
Isw is the current sunk by a switching I/O to charge/discharge the capacitive load
Vppy is the MCU supply voltage
fsw is the /O switching frequency
C, is the total capacitance seen by the I/O pin: C = Cjy7+ CexT

3
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Table 49. PLL characteristics (wide VCO frequency range)“) (continued)

Symbol Parameter Conditions Min Typ Max Unit
Normal mode - 50(3) 1500)
tLock PLL lock time Sigma-delta mode ) 583 1669 us
(CKIN = 8 MHz)
VCO =192 MHz - 134 -
VCO =200 MHz - 134 -
Cycle-to-cycle jitter +ps
VCO =400 MHz - 76 -
Jitter VCO = 800 MHz - 39 -
Normal mode - +0.7 -
Long term jitter Sigma-delta mode +0.8 %
(CKIN = 16 MHz) ) - )
VCO freq = Vbba - 590 1500
@) - 836 MHz VCORE _ 720 _
Ipp(PLL) PLL power consumption on Vpp MA
VCO freq = Vbpa - 180 600
192 MHz VcoRre - 280 -

Guaranteed by design unless otherwise specified.

2. This value must be limited to the maximum frequency due to the product limitation (400 MHz for VOS1, 300 MHz for VOS2,
200 MHz for VOS3).

3. Guaranteed by characterization results.

Table 50. PLL characteristics (medium VCO frequency range)()

Symbol Parameter Conditions Min Typ Max | Unit
PLL input clock - 1 - 2 MHz
feLL N ,
PLL input clock duty cycle - 10 - 90 %
Voltage scaling Range 1 117 - 210
feLL ouT ;LL multiplier output clock P, Q, Voltage scaling Range 2 117 - 210 |MHz
Voltage scaling Range 3 1.17 - 200
fVCO_OUT PLL VCO output - 150 - 420 |MHz
Normal mode - 60@ |100@ | us
tLOCK PLL lock time
Sigma-delta mode forbidden - - VE]
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Table 61. Output timing characteristics (HSLV OFF)“) (continued)

Speed | Symbol Parameter conditions Min Max Unit
C=50 pF, 2.7 V<Vpps3.6 V) R 85
C=50 pF, 1.62 V<Vpp<2.7 V4 - 35
C=30 pF, 2.7 V=Vpp<3.6 V@) - 110

Fmax(z) Maximum frequency MHz
C=30 pF, 1.62 V<Vpps2.7 V#) - 40
C=10 pF, 2.7 V<Vpp<3.6 V& - 166
10 C=10 pF, 1.62 V=Vpp<2.7 V#) - 100
C=50 pF, 2.7 V<Vpp<3.6 V¥ - 3.8
C=50 pF, 1.62 V<Vpp=2.7 V*) - 6.9
Output high to low level C=30 pF, 2.7 V<Vpp<3.6 V¥ i o8

t/t3) | fall time and output low @ ns

to high level rise time C=30 pF, 1.62 V<Vpp<2.7 V. - 5.2
C=10 pF, 2.7 V=Vpp<3.6 V& - 1.8
C=10 pF, 1.62 V<Vpp<2.7 V) - 3.3
C=50 pF, 2.7 V<Vpp<3.6 V# - 100
C=50 pF, 1.62 V<Vpp<2.7 V4 - 50
C=30 pF, 2.7 V=Vpp<3.6 V@) - 133

Fmax(z) Maximum frequency MHz
C=30 pF, 1.62 V<Vpp<2.7 V*) - 66
C=10 pF, 2.7 V<Vpp<3.6 V& - 220
» C=10 pF, 1.62 V=Vpps2.7 V*) - 85
C=50 pF, 2.7 V<Vpp<3.6 V& - 3.3
C=50 pF, 1.62 V<Vpp<2.7 V4 - 6.6
Output high to low level C=30 pF, 2.7 V<Vpp<3.6 V() ] 24

t/t3) | fall time and output low @ ns

to high level rise time C=30 pF, 1.62 V<Vpp=2.7 V - 45
C=10 pF, 2.7 V<Vpp<3.6 V& - 15
C=10 pF, 1.62 V<Vpp<2.7 V) - 2.7

Guaranteed by design.
2. The maximum frequency is defined with the following conditions:
(t+)<2/3T
Skew <1/20 T
45%<Duty cycle<55%
The fall and rise times are defined between 90% and 10% and between 10% and 90% of the output waveform, respectively.

Compensation system enabled.
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6.3.16 NRST pin characteristics
The NRST pin input driver uses CMOS technology. It is connected to a permanent pull-up
resistor, Rpy (see Table 59: I/O static characteristics).
Unless otherwise specified, the parameters given in Table 63 are derived from tests
performed under the ambient temperature and Vpp supply voltage conditions summarized
in Table 23: General operating conditions.
Table 63. NRST pin characteristics
Symbol Parameter Conditions Min Typ Max | Unit
2 Weak pull-up equivalent _
Rpy? resistor) Vin= Vss 30 40 50 | ko
VenrsT)'? | NRST Input filtered pulse 171V <Vpp<3.6V - - 50
1.71V<Vpp<3.6V | 300 - - ns
VNF(NRST)(z) NRST Input not filtered pulse
1.62V <Vpp<3.6V | 1000 - -
1. The pull-up is designed with a true resistance in series with a switchable PMOS. This PMOS contribution
to the series resistance must be minimum (~10% order).
2. Guaranteed by design.
Figure 22. Recommended NRST pin protection
Y
External 2
reset circuit(1)
JEREN NRST(2) RPU Internal Reset
I [ Filter f——>
I0 1 UF
\T = STM32
o ai14132d
1. The reset network protects the device against parasitic resets.
2. The user must ensure that the level on the NRST pin can go below the V) (yrsT) max level specified in
Table 63. Otherwise the reset is not taken into account by the device.
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Table 71. Asynchronous multiplexed PSRAM/NOR write-NWAIT timings(?)

Symbol Parameter Min Max Unit
tW(NE) FMC_NE low time ngmc_ker_ck -1 9Tfmc_ker_ck
tW(NWE) FMC_NWE low time 7Tfmc_ker_ck -05 7Tfmc_ker_ck +0.5 ns
tSU(NWA|T_NE) FMC_NWA'T valid before FMC_NEX hlgh 6Tfmc_ker_ck +3 -
th(NE_NWAIT) FMC_NEX hold time after FMC_NWA'T invalid 4Tfmc_ker_ck -

1. Guaranteed by characterization results.

Synchronous waveforms and timings

Figure 27 through Figure 30 represent synchronous waveforms and Table 72 through
Table 75 provide the corresponding timings. The results shown in these tables are obtained
with the following FMC configuration:

BurstAccessMode = FMC_BurstAccessMode Enable
MemoryType = FMC_MemoryType  CRAM

WriteBurst = FMC_WriteBurst_Enable

CLKDivision = 1

DataLatency = 1 for NOR Flash; DataLatency = 0 for PSRAM

In all the timing tables, the Tgne ker ok IS the fmc_ker_ck clock period, with the following
FMC_CLK maximum values:

146/232

For 2.7 V<Vpp<3.6 V, FMC_CLK =133 MHz at 20 pF
For 1.8 V<Vpp<1.9V, FMC_CLK =100 MHz at 20 pF
For 1.62 V<Vpp<1.8 V, FMC_CLK =100 MHz at 15 pF
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Table 73. Synchronous multiplexed PSRAM write timings("

Symbol Parameter Min Max Unit
twcLk) FMC_CLK period 2Time_ker ck ~ 1 -
td(CLKL-NEXL) FMC_CLK low to FMC_NEXx low (x=0..2) - 1
tacLkr-NexH) | FMC_CLK high to FMC_NEXx high (x=0...2) Time_ker ck + 0.5 -
tycLki-NapvL) | FMC_CLK low to FMC_NADV low - 1.5
tycLki-NaDVH) | FMC_CLK low to FMC_NADV high 0 -
ty(cLKL-AV) FMC_CLK low to FMC_Ax valid (x=16...25) - 2
ta(cLKH-AIV) FMC_CLK high to FMC_Ax invalid (x=16...25) Tme_ker ck -
tycikenwer) | FMC_CLK low to FMC_NWE low - 1.5 o
ticikH-nwer) | FMC_CLK high to FMC_NWE high Timc_ker_ck ¥ 0.5 -
ty(cLKL-ADV) FMC_CLK low to FMC_AD[15:0] valid - 25
ty(cLKL-ADIV) FMC_CLK low to FMC_AD[15:0] invalid 0 -
ta(cLKL-DATA) FMC_A/D[15:0] valid data after FMC_CLK low - 25
ta(CLKL-NBLL) FMC_CLK low to FMC_NBL low - 2
tycLkn-NBLH) | FMC_CLK high to FMC_NBL high Ttme_ker ck+ 0.5 -
tsunwaIT-cLkH) | FMC_NWAIT valid before FMC_CLK high 2 -
th(cLkH-NwAIT) | FMC_NWAIT valid after FMC_CLK high 2 -

1. Guaranteed by characterization results.
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6.3.28 Digital filter for Sigma-Delta Modulators (DFSDM) characteristics
Unless otherwise specified, the parameters given in Table 97 for DFSDM are derived from
tests performed under the ambient temperature, fpc| kx frequency and Vpp supply voltage
summarized in Table 23: General operating conditions, with the following configuration:

e  Output speed is set to OSPEEDRy[1:0] = 10
e Capacitive load C = 30 pF
e Measurement points are done at CMOS levels: 0.5Vpp
Refer to Section 6.3.15: I/0O port characteristics for more details on the input/output alternate
function characteristics (DFSDMx_CKINx, DFSDMx_DATINx, DFSDMx_CKOUT for
DFSDMx).
Table 97. DFSDM measured timing 1.62-3.6 V(1)
Symbol Parameter Conditions Min Typ Max Unit
fDFSDMCLK DFSDM clock 1.62V< VDD <36V - - fSYSCLK
SPI mode (SITP[1:0]=0,1),
External clock mode ) ) 20
(SPICKSEL[1:0]=0), (forsomcLk/4)
1.62V <Vpp<3.6V
SPI mode (SITP[1:0]=0,1),
External clock mode ) ) 20
(SPICKSEL[1:0]=0), (forsomcLk/4)
27<Vpp<36V
fokin Input clock SPI mode (SITP[1:0]=0,1),
(MTekin) frequency Internal clock mode ) ) 20 MHz
(SPICKSEL[1:0]0), (fDFSDMCLKM')
1.62<Vpp<3.6V
SPI mode (SITP[1:0]=0,1),
Internal clock mode ) ) 20
(SPICKSEL[1:0]0), (fDFSDMCLKM')
27<Vpp<36V
Output clock
fCKOUT frequency 1.62 < VDD <36V - - 20
Output clock
DuCyckout | frequency duty 1.62<Vpp<3.6V 45 50 55 %
cycle
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Table 97. DFSDM measured timing 1.62-3.6 V(") (continued)
Symbol Parameter Conditions Min Typ Max Unit
SPI mode (SITP[1:0]=0,1),
twh(CKIN) Input clock high External clock mode ) )
tucxiny | and low time (SPICKSEL[1:0j=0), | TCKIN2-0.5 | Texn/2
1.62<Vpp<3.6V
SPI mode (SITP[1:0]=0,1),
¢ Data input setup External clock mode 4 ) )
su time (SPICKSEL[1:0]=0),
1.62<Vpp<3.6V
ns
SPI mode (SITP[1:0]=0,1),
¢ Data input hold External clock mode 05 ) )
h time (SPICKSEL[1:0]=0), ’
1.62<Vpp<3.6V
Manchester mode
Manchester data (SITP[1:0]=2,3), (CKOUTDIV+1) (2*CKOUTDIV)
TmManchester | Period (recovered Internal clock mode < T - “T
clock period) (SPICKSEL[1:0]%0), DFSDMCLK DFSDMCLK
1.62<Vpp<3.6V

1. Guaranteed by characterization results.
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I2S interface characteristics

Unless otherwise specified, the parameters given in Table 104 for the 1°S interface are
derived from tests performed under the ambient temperature, fpc| kx frequency and Vpp
supply voltage conditions summarized in Table 23: General operating conditions, with the
following configuration:

e  Output speed is set to OSPEEDRYy[1:0] = 10

e Capacitive load C = 30 pF

e  Measurement points are done at CMOS levels: 0.5Vpp
e |/O compensation cell enabled

Refer to Section 6.3.15: /O port characteristics for more details on the input/output alternate
function characteristics (CK, SD, WS).

Table 104. I2S dynamic characteristics(!)

Symbol Parameter Conditions Min Max Unit
fMck 12S Main clock output - 256x8K 256xFs MHz
Master data - 64xFs
fek I2S clock frequency MHz
Slave data - 64xFs
tyws) WS valid time Master mode - 3.5
thows) WS hold time Master mode 0 -
tsuws) WS setup time Slave mode 1 -
thews) WS hold time Slave mode 1 -
tsusb MR Master receiver 1 -
su(SD_MR) Data input setup time
tsusb_sRr) Slave receiver 1 - o
thso_MR Master receiver 4 .
(SD_MR) Data input hold time
th(sp_sRr) Slave receiver 2 -
tysp_sm) Slave transmitter (after enable edge) - 20
= Data output valid time
tysp_mT) Master transmitter (after enable edge) - 3
thesD sT Slave transmitter (after enable edge) 9 -
(5D_ST) Data output hold time
th(sp_mT) Master transmitter (after enable edge) 0 -

1. Guaranteed by characterization results.
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7 Package information

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®
specifications, grade definitions and product status are available at www.st.com.
ECOPACK® is an ST trademark.

71 LQFP100 package information
Figure 65. LQFP100 - 100-pin, 14 x 14 mm low-profile quad flat package outline
SEATING PLANE
A 4 4 0.25 mm
< < < GAUGE PLANE
1
D , MEE
I D1 » L1
< D3 . ) g
7 | 5 _
7 1 50 'y 4
|
; |
A, — N l ______ — Ol olw
|
|
10 |
6 v
PIN 1 | 25 ¥
IDENTIFICATION
Hlle® 1L_ME_V5
1. Drawing is not to scale.
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Table 119. LQFP144 - 144-pin, 20 x 20 mm low-profile quad flat package

mechanical data

millimeters inches(!)
Symbol
Min Typ Max Min Typ Max

A - - 1.600 - - 0.0630
A1 0.050 - 0.150 0.0020 - 0.0059
A2 1.350 1.400 1.450 0.0531 0.0551 0.0571

b 0.170 0.220 0.270 0.0067 0.0087 0.0106

0.090 - 0.200 0.0035 - 0.0079

D 21.800 22.000 22.200 0.8583 0.8661 0.8740
D1 19.800 20.000 20.200 0.7795 0.7874 0.7953
D3 - 17.500 - - 0.6890 -

E 21.800 22.000 22.200 0.8583 0.8661 0.8740
E1 19.800 20.000 20.200 0.7795 0.7874 0.7953
E3 - 17.500 - - 0.6890 -

e - 0.500 - - 0.0197 -

L 0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 - 1.000 - - 0.0394 -

k 0° 3.5° 7° 0° 3.5° 7°
cce - - 0.080 - - 0.0031

1. Values in inches are converted from mm and rounded to 4 decimal digits.
DS12117 Rev 5 209/232
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