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STM32H743xlI Functional overview

3.8 General-purpose input/outputs (GPIOs)

Each of the GPIO pins can be configured by software as output (push-pull or open-drain,
with or without pull-up or pull-down), as input (floating, with or without pull-up or pull-down)
or as peripheral alternate function. Most of the GPIO pins are shared with digital or analog
alternate functions. All GPIOs are high-current-capable and have speed selection to better
manage internal noise, power consumption and electromagnetic emission.

After reset, all GPIOs (except debug pins) are in Analog mode to reduce power
consumption (refer to GPIOs register reset values in the device reference manual).

The 1/0 configuration can be locked if needed by following a specific sequence in order to
avoid spurious writing to the 1/Os registers.

3.9 Bus-interconnect matrix

The devices feature an AXI bus matrix, two AHB bus matrices and bus bridges that allow
interconnecting bus masters with bus slaves (see Figure 3).

3
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3.25

3.26

3.27

3.28

34/231

LCD-TFT controller

The LCD-TFT display controller provides a 24-bit parallel digital RGB (Red, Green, Blue)
and delivers all signals to interface directly to a broad range of LCD and TFT panels up to
XGA (1024x768) resolution with the following features:

e 2 display layers with dedicated FIFO (64x64-bit)

e  Color Look-Up table (CLUT) up to 256 colors (256x24-bit) per layer

e Up to 8 input color formats selectable per layer

e  Flexible blending between two layers using alpha value (per pixel or constant)
e  Flexible programmable parameters for each layer

e  Color keying (transparency color)

e Upto 4 programmable interrupt events

e  AXI master interface with burst of 16 words

JPEG Codec (JPEG)

The JPEG Codec can encode and decode a JPEG stream as defined in the ISO/IEC 10918-
1 specification. It provides an fast and simple hardware compressor and decompressor of
JPEG images with full management of JPEG headers.

The JPEG codec main features are as follows:

e  8-bit/channel pixel depths

e Single clock per pixel encoding and decoding

e  Support for JPEG header generation and parsing

e  Up to four programmable quantization tables

e  Fully programmable Huffman tables (two AC and two DC)

e  Fully programmable minimum coded unit (MCU)

e Encode/decode support (non simultaneous)

e Single clock Huffman coding and decoding

e  Two-channel interface: Pixel/Compress In, Pixel/Compressed Out

e  Support for single greyscale component

e Ability to enable/disable header processing

e  Fully synchronous design

e Configuration for High-speed decode mode

Random number generator (RNG)

All devices embed an RNG that delivers 32-bit random numbers generated by an integrated
analog circuit.

Timers and watchdogs

The devices include one high-resolution timer, two advanced-control timers, ten general-
purpose timers, two basic timers, five low-power timers, two watchdogs and a SysTick timer.

DS12110 Rev 5 ‘Yl




STM32H743xlI Pin descriptions

Table 8. STM32H743xl pin/ball definition (continued)

Pin/ball name
(4]
- 3 b Pin name g 5 w
[=] + + . "G e
] e 3 2 e L S =) (function | 3 2 % Alternate functions Addltl.onal
= < = < = - N 3 after c - functions
Elo |k |lo |« | & | & | < ¢ 8| 2 | %
G|l @ | & |a|g|&G|&| g | s 9
ar| = a & m a a m
3 w
=] =
LPTIM2_IN2,
12C4_SMBA,
USART3_CTS_NSS,
58 | G9 | 80 | J10 | N14 | 99 | 111 | R15 PD11 /1O | FT_h | - QUADSPI_BK1_ 100, -
SAI2_SD_A, FMC_A16,
EVENTOUT
LPTIM1_IN1, TIM4_CH1,
LPTIM2_IN1, I12C4_SCL,
USART3_RTS,
59 | K10 | 81 | K13 | N13 | 100 | 112 | R16 PD12 /O |FT_fh| - QUADSPI_BK1_101, -
SAI2_FS_A, FMC_A17,
EVENTOUT
LPTIM1_OUT,
TIM4_CH2, 12C4_SDA,
60 [ J10 | 82 | J11 | M15 | 101 | 113 | R17 PD13 /O |FT_fh| - QUADSPI_BK1_103, -
SAI2_SCK_A,FMC_A18,
EVENTOUT
- - 83 - K8 | 102 | 114 | T12 VSS S - - - -
- - 84 - J13 | 103 | 115 | N11 VDD S - - - -
TIM4_CH3,
SAI3_MCLK_B,
61 | H8 | 85 | J13 | M14 | 104 | 116 | P16 PD14 /O | FT_h | - UARTS8_CTS, -
FMC_DO/FMC_DAO,
EVENTOUT
TIM4_CH4,
SAI3_MCLK_A,
62 G8 86 J12 | L14 | 105 | 117 | P15 PD15 /1O | FT_h | - UART8_RTS, -
FMC_D1/FMC_DA1,
EVENTOUT
TIM8_CH2, LCD_R?7,
- - - - - - 118 | N15 PJ6 110 FT | - EVENTOUT -
TRGIN, TIM8_CH2N,
- - - - - - 119 | N14 PJ7 110 FT - LCD_GO, EVENTOUT -
- - - - - - - N10 vDD S - -
- - - - F10 - - R8 VSS S - -
TIM1_CH3N, TIM8_CH{1,
- - - - - - 120 | N13 PJ8 1/0 FT | - UART8_TX, LCD_G1, -
EVENTOUT
TIM1_CH3, TIM8_CH1N,
- - - - - - 121 | M14 PJ9 1/0 FT | - UART8_RX, LCD_G2, -
EVENTOUT
Kyy DS12110 Rev 5 69/231
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Table 8. STM32H743xl pin/ball definition (continued)

Pin/ball name

(4]
o - 3 b Pin name g § w
+ + i (%] iti
8| 2 3 e © 2 3 o | (function | 2 % Alternate functions Addltl.onal
= < = < - - N 3 after c - functions
N S o S > o o N = 3 Z
G| o | & |@a|a|&|&| & | rese o
- |-|_'- = '-:'- m ' = o =
L ™
=] =
TIM1_CH2N, TIM8_CHZ2,
- - - - - - 122 | L14 PJ10 110 FT - SPI5_MOSI, LCD_G3, -
EVENTOUT
TIM1_CH2, TIM8_CH2N,
- - - - - - 123 | K14 PJ11 110 FT - SPI5_MISO, LCD_G4, -
EVENTOUT
N - - - | 124 | N8 VDD - -
- -] -] - e | - |125] Ut VsS s | - |- - -
N17
i B R R I R N ) NC - - - -
M16
] e NC | - -
M17
i e ) NC - -] - -
N - - A VSS S - - - -
A - - - | - |L1e@|  NC - - - - -
T - - - [17®] Ne - - - - -
K16
S R S R R BP) NC - - - -
K17
o A I I I B I B NC | - -
N - - -l - | L8 VSS S - - - -
TIM1_CH1N, TIM8_CH3,
- - - - - - 126 | J14 PKO 110 FT - SPI5_SCK, LCD_GS5, -
EVENTOUT
TIM1_CH1, TIM8_CH3N,
- - - - - - 127 | J15 PK1 110 FT - SPI5_NSS, LCD_G6, -
EVENTOUT
TIM1_BKIN, TIM8_BKIN,
TIM8_BKIN_COMP12,
Sl | | e T PRZIO | FT - it TBKIN_ COMPA2. -
LCD_G7, EVENTOUT
TIM8_BKIN,
- - 87 H9 L15 | 106 | 129 | H16 PG2 /10 | FT_h | - TIM8_BKIN_COMP12, -
FMC_A12, EVENTOUT
TIM8_BKIN2,
- - 88 | H10 | K15 | 107 | 130 | H15 PG3 /1O | FT_h | - | TIM8_BKIN2_COMP12, -
FMC_A13, EVENTOUT
- - - ler | - - - VSS s | - |- - -
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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 | TmtgEMC
Port TIM1/216/1 | SATIMS/ | TIM8/ USART1/ 4/UART4/5/ QUADSPY/ /SDMMC1/ | TIM1/DCMI
SPH/213/4/ | /3/12C4 | USART1/2/ QUADSPI/ TIM1/8/ UARTS/
sys 7LPTIMY | 4/512/ | LPTIM2/3/4 | TIM15/ e | e | e | sipuarTy | QUADSPU | spwmcy | M1 mpios) /LCD/ s sys
HRTIM1 | HRTIM1 | /5HRTIM1/ | LPTIM2/ et | AR | spmmcty | (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 | DcMI D13 | Lcp_gs | EVENT-
= 1252 WS _ . . . out
) MODE
TIM8_BKIN SPI2_SCK/ TIM8_BKIN EVENT-
PI1 ; ; ; 5 . s ok ; . ; ; . 3 Conpry | FMc_D25 | DeMLDs | Lep_as | EOTY
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 | LeD B4 | EO0T
SAI2_SCK_ DCMI_ EVENT-
PI5 ; ; ; TIM8_CH1 ; ; ; ; ; ; A ; FMC_NBL3 | Ou= | Leoss | EON
PI6 ; ; ; TIM8_CH2 . ; ; . ; ; SAI2_SD_A . FMC_D28 | DeMIDe | Lep Bs | EUENT
= P - - - TIM8_CH3 - : : - : - SAI2_FS_A - FMC_D29 | DI D7 | Lep 87 | EUNT
&
EVENT-
PI8 ; ; ; ; . ; ; . ; ; . . . ; ; oo
FDCANT_ LCD_ | EVENT-
PI9 ; ; ; ; ; ; ; ; uarT4_Rx | PP ; ; FMC_D30 ; venic |FOEN
FDCAN1
- ETH_MII LCD_ | EVENT-
PI0 ; ; ; ; ; ; ; ; ; RXFD_ ; _MI_ | Evc pat ; _
Y RX_ER HSYNC | ouT
OTG_HS_ EVENT-
PItt - - - - - - - - - LCD_G6 | (1P DR - - - - ouT
LCD_ | EVENT-
pi12 - - - - - - - - - - - - - - HSYNC | ouT
LCD_ | EVENT-
PI13 - - - - - - - - - - - - - - VSYNC | ouT
EVENT-
PI14 ; ; ; ; ; ; ; ; ; ; ; ; ; ; Lep_cuk | EYEN
EVENT-
PI15 ; ; ; ; ; ; ; ; ; LCD_G2 ; ; ; ; Leo_ro | EON

IX€pLHZEINLS
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6 Electrical characteristics

6.1 Parameter conditions

Unless otherwise specified, all voltages are referenced to Vgg.

6.1.1 Minimum and maximum values

Unless otherwise specified the minimum and maximum values are guaranteed in the worst
conditions of junction temperature, supply voltage and frequencies by tests in production on
100% of the devices with an junction temperature at T; =25 °C and T = Ty, (given by the
selected temperature range).

Data based on characterization results, design simulation and/or technology characteristics
are indicated in the table footnotes. Based on characterization, the minimum and maximum
values refer to sample tests and represent the mean value plus or minus three times the
standard deviation (meanz30).

6.1.2 Typical values

Unless otherwise specified, typical data are based on T; = 25 °C, Vpp = 3.3 V (for the
1.7V < Vpp = 3.6 V voltage range). They are given only as design guidelines and are not
tested.

Typical ADC accuracy values are determined by characterization of a batch of samples from
a standard diffusion lot over the full temperature range, where 95% of the devices have an
error less than or equal to the value indicated (mean+20).

6.1.3 Typical curves

Unless otherwise specified, all typical curves are given only as design guidelines and are
not tested.

6.1.4 Loading capacitor

The loading conditions used for pin parameter measurement are shown in Figure 12.

6.1.5 Pin input voltage

The input voltage measurement on a pin of the device is described in Figure 13.

Figure 12. Pin loading conditions Figure 13. Pin input voltage

T i

MS19011Vv2 MS19010V2

C =50 pF
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Table 21. Current characteristics

Symbols Ratings Max Unit
ZIVpp Total current into sum of all Vpp power lines (source)(") 620
ZlVgg Total current out of sum of all Vgg ground lines (sink)(") 620
IVpp Maximum current into each Vpp power pin (source)() 100
IVss Maximum current out of each Vgg ground pin (sink)(") 100
lio Output current sunk by any I/O and control pin 20
Total output current sunk by sum of all I/Os and control pins(z) 140 mA
Zen) Total output current sourced by sum of all I/Os and control pins(z) 140
Injected current on FT_xxx, TT_xx, RST and B pins except PA4, ~5/+0
inggeiny > PAS
Injected current on PA4, PA5 -0/0
Zlinyeiny | Total injected current (sum of all 1/Os and control pins)®) 25

1. All main power (Vpp, Vppa, Vbpasuss) @and ground (Vss, Vgsa) pins must always be connected to the
external power supplies, in the permitted range.

2. This current consumption must be correctly distributed over all I/Os and control pins. The total output
current must not be sunk/sourced between two consecutive power supply pins referring to high pin count
QFP packages.

3. Positive injection is not possible on these I/Os and does not occur for input voltages lower than the
specified maximum value.

4. A positive injection is induced by V|\>Vpp while a negative injection is induced by V|y<Vss. ljyypin) must
never be exceeded. Refer also to Table 20: Voltage characteristics for the maximum allowed input voltage
values.

5. When several inputs are submitted to a current injection, the maximum 3 ljyypin) is the absolute sum of the
positive and negative injected currents (instantaneous values).

Table 22. Thermal characteristics

Symbol Ratings Value Unit
Tsta Storage temperature range - 65to +150 o
T, Maximum junction temperature 125

3
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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 (1 - - 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
Vevo1 Detector threshold 1 : v
Falling edge 1.96 2.01 2.06
v Programmable Voltage Rising edge 2.19 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
PVD 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
()
(1) | BOR¥ (unless BORO) and ) )
Iop_sor_PVD' | pyp consumption from Vpp 0.630 | WA
102/231 DS12110 Rev 5 Kys
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Figure 23. Asynchronous non-multiplexed SRAM/PSRAM/NOR read waveforms

tw(NE)
FMC_NE _\ /
tv(NOE_NE)- tw(NOE) »1a»-th(NE_NOE)
FMC_NOE 1 /_
FMC_NWE _/ \
> tya_NE) thia_NOEy T
FMC_A[25:0] y Address
> W(BL_NE) theL_NOE) T ™
FMC_NBL[1:0] _T ’y—
th(Data_NE)
le——tsu(Data_NOE)—» th(Data_NOE)
le——tsy(Data_ NE) ———t
FMC_D[15:0] Data X
> ty(NADV_NE)
tw(NADV)
FMC_NADV (D
FMC_NWAIT
th(NE_NWAIT) —
tsu(NWAIT_NE) — |
MS32753V1
1. Mode 2/B, C and D only. In Mode 1, FMC_NADV is not used.
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Table 72. Synchronous multiplexed NOR/PSRAM read timings("
Symbol Parameter Min Max Unit
tw(cLk) FMC_CLK period 2Time_ker ck ~ 1 -
taycikinexy) | FMC_CLK low to FMC_NEXx low (x=0..2) - 1
tacLkH_NexH) | FMC_CLK high to FMC_NEXx high (x=0...2) Tfmc_ker_ck+ 0.5 -
tacLke-NaDvL) | FMC_CLK low to FMC_NADV low - 1.
ty(cLkL-NADVH) | FMC_CLK low to FMC_NADV high 0 -
tycLkL-av) | FMC_CLK low to FMC_Ax valid (x=16...25) - 25
tycLkn-alv) | FMC_CLK high to FMC_Ax invalid (x=16...25) Time_ker ck -
tyciknoeL) | FMC_CLK low to FMC_NOE low - 1.5 ns
ty(cLkH-NoEH) | FMC_CLK high to FMC_NOE high Time_ker ck = 0.5 -
tycLk-apyy | FMC_CLK low to FMC_AD[15:0] valid - 3
tyccLkL-aplyy | FMC_CLK low to FMC_AD[15:0] invalid 0 -
tsuapv-cLkH) | FMC_A/D[15:0] valid data before FMC_CLK high 2 -
thcLkH-apv) | FMC_A/D[15:0] valid data after FMC_CLK high 1 -
tsu(nwAIT-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.
"_l DS12110 Rev 5 147/231
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Figure 28. Synchronous multiplexed PSRAM write timings

t(CLK) 4——— >l tw(CLK) | | IIBUSTURNI= 0
- ": ' 1 | 1 1 Il
FMC_CLK  _. ) \_/_\ \ .
1 1 1 1
1 1 »l
' ! Ddta latency F 0 ': : E E
1
. td(CLKL-NEXxL) ! td;CLKIH NExH)»™—— %
1
FMC_NEx ' : : L : /
1
td(CLKL-NADVL , "'_"td(CLKL-NADVH) : : : :
[ | 1 1 |
FMC_NADV : S ! o ! \_
: CL'KL -AV) \ t4(CLKH-AIV)-»!
FMC_A[25:16] ! ! ! Lo !
1 1 1 1
1% td(CLKL-NWEL ! td(GLKHINWEH)
i : I L I
FMC_NWE : ! . L .
v 1 1 1 1
. td(CLKL-ADIVy > H(CLKL-Data)y > ! !
! 1
ld(CLKL-ADVI™+ | 'd(CLKL-Datapri< | :
FMC_ADI[15:0] _E_( AIZ?[15:O] ) { ' D1 }X D2 X !
: : I L I
FMC_NWAIT ' : ! — ;
(WAITCFG = Ob, ! A ! j Lo o\
WAITPOL + 0b) E E tsu(NWAITV-CLKH)<> th(CLKH-NWAITY) |
1 1 1 1
1 1
' ' I td(CLKH-NBLH) ™ -
. . \ I L I /
FMC_NBL ! ! . — L/
MS32758V1
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Table 80. SDRAM write timings(")

Symbol Parameter Min Max Unit
tw(sbcLk) FMC_SDCLK period 2Tfme_ker ok = 1 | 2Tfme_ker ck + 0.5
ty(SDCLKL Data) Data output valid time - 3
th(sDCLKL _Data) Data output hold time 0 -
ta(SDCLKL_Add) Address valid time - 15
taspcLKL_SDNWE) SDNWE valid time - 15
th(SDCLKL_SDNWE) SDNWE hold time 0.5 -
ty(SDCLKL_ SDNE) Chip select valid time - 15 ns
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 - 1
t4(SDCLKL_SDNCAS) SDNCAS hold time 0.5 :
1. Guaranteed by characterization results.
Table 81. LPSDR SDRAM write timings()
Symbol Parameter Min Max Unit
tw(SDCLK) FMC_SDCLK period 2Time_ker ok= 1 | 2Time_ker ok + 05
taspeLke _Data) Data output valid time - 25
th(SDCLKL Data) Data output hold time 0 .
ty(SDCLKL_Add) Address valid time - 25
t4(SDCLKL-SDNWE) SDNWE valid time - 25
th(SDCLKL-SDNWE) SDNWE hold time 0 -
t4(SDCLKL- SDNE) Chip select valid time - 3 ns
th(SDCLKL- SDNE) Chip select hold time 0 -
t4(SDCLKL-SDNRAS) SDNRAS valid time - 15
th(SDCLKL-SDNRAS) SDNRAS hold time 0 -
t4(SDCLKL-SDNCAS) SDNCAS valid time - 15
t4(SDCLKL-SDNCAS) SDNCAS hold time 0 }
1. Guaranteed by characterization results.
DS12110 Rev 5 157/231




STM32H743xlI Electrical characteristics
6.3.27 Operational amplifiers characteristics
Table 96. OPAMP characteristics()
Symbol Parameter Conditions Min Typ Max | Unit
Analog supply voltage )
Vbpa Range 2 3.3 3.6 .
Common Mode Input
CMIR Range - 0 - Vbpa
25°C, no load on output - - +1.5
\ Input offset voltage mV
OFFSET Pu vorag All voltages and
- - 2.5
temperature, no load
AVIoprseT Input offset voltage drift - - 3.0 - pv/eCc
TRIMOFFSETP Offset trim step at low
TRIMLPOFFSETP com*mon input voltage - - 1.1 1.5
(0.1"Vppa)
mV
TRIMOFFSETN Offset trim step at high
input volt - - 1.1 1.5
TRIMLPOFFSETN | Sominon input voltage
(0.9"Vppa)
lLoaD Drive current - - - 500
A
lLoAD_PGA Drive current in PGA mode - - - 270
CLoaAD Capacitive load - - - 50 pF
CMRR Common mode rejection ) ) 80 ) dB
ratio
. . CLOAD < 50pf/
PSRR Power supply rejection Rioap = 4 kQ@ at 1 kHz 50 66 - dB
ratio Vo =Vra/2 ’
com™ VDDA
GBW Gain bandwidth for high ) 4 73 123 | MHz
supply range ’ ’
SR Slew rate (from 10% and Normal mode - 3 - Vius
90% of output voltage) High-speed mode _ 30 _ H
AO Open loop gain - 59 90 129 dB
om Phase margin - - 55 - °
GM Gain margin - - 12 - dB
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Table 96. OPAMP characteristics(!) (continued)
Symbol Parameter Conditions Min Typ Max | Unit
at
- 140 -
en Voltage noise densit Kz output loaded nvA
9 y at with 4 kQ Hz
10 KHz ) %5 )
N:gg:' - 570 | 1000
OPAMP consumption from _no Load,
IbpA(OPAMP) V, - quiescent mode, HA
DDA High- follower
speed - 610 1200
mode
1. Guaranteed by design, unless otherwise specified.
2. R oap is the resistive load connected to VSSA or to VDDA.
R2 is the internal resistance between the OPAMP output and th OPAMP inverting input. R1 is the internal resistance
between the OPAMP inverting input and ground. PGA gain = 1 + R2/R1.
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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 ) )
tucny | and low time (SPICKSEL[1:0j=0), | TCKIN2-0.5 | Texn/2
1.62<Vpp<3.6V
SPI mode (SITP[1:0]=0,1),
t 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<36V
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.

3

DS12110 Rev 5

177/231




Electrical characteristics

STM32H743xI

USB OTG_FS characteristics

The USB interface is fully compliant with the USB specification version 2.0 and is USB-IF
certified (for Full-speed device operation).

Table 109. USB OTG_FS electrical characteristics

Symbol Parameter Condition Min Typ Max Unit
USB transceiver operatin
VoD33USE | yoitage perating - 3.0 - 36 Vv
Embedded USB_DP pull-up
Reui value during idle i 900 1250 | 1600
R Embedded USB_DP pull-up ) 1400 2300 3200 0
PUR value during reception
N @) Driver high
ZpRrv Output driver impedance and low 28 36 44

1. The USB functionality is ensured down to 2.7 V but not the full USB electrical characteristics which are
degraded in the 2.7 to 3.0 V voltage range.

2. No external termination series resistors are required on USB_DP (D+) and USB_DM (D-); the matching
impedance is already included in the embedded driver.

USB OTG_HS characteristics

Unless otherwise specified, the parameters given in Table 110 for ULPI are derived from
tests performed under the ambient temperature, f; ¢  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] = 11
e Capacitive load C = 20 pF
e  Measurement points are done at CMOS levels: 0.5Vpp.

Refer to Section 6.3.15: I/O port characteristics for more details on the input/output
characteristics.

Table 110. Dynamic characteristics: USB uLpi®

Symbol Parameter Conditions Min Typ Max | Unit
tsc Control in (ULPI_DIR, ULPI_NXT) setup time - 0.5 - -
the Control in (ULPI_DIR, ULPI_NXT) hold time - 6.5 - -
tsp Data in setup time - 2.5 - -
tHD Data in hold time - 0 - -
2.7V <Vpp<36V, ] 65 | 85 ns
C_=20pF
tpc/top | Data/control output delay - -
1.7V <Vpp<36YV, i 6.5 13
C_=15pF

1. Guaranteed by characterization results.
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6.3.33

3

Table 113. Dynamics characteristics: Ethernet MAC signals for Mil(")

Symbol Parameter Min Typ Max Unit
tsurRxp) | Receive data setup time 2 - -

tinrxp) | Receive data hold time 3 - -

tsuov) |Data valid setup time 1.5 - -

tinpvy |Data valid hold time 1 - - o
tsuEer) | Error setup time 1.5 - -

tiner) | Error hold time 0.5 - -

tyrxeny | Transmit enable valid delay time 4.5 6.5 11

tyxp) | Transmit data valid delay time 7 7.5 15

1. Guaranteed by characterization results.

Figure 62. Ethernet MIl timing diagram

MIl_RX_CLK / \ / \

tsu(RXD) tih(RXD)
tSu(ER) —« < »— Gih(ER)
tsu(DV) tih(DV)
MII_RXD[3:0]
MII_RX_DV

MII_RX_ER

A
/ \ / \

t4(TXEN)
t4(TXD) >

MIL_TX_EN
MII_TXD[3:0] >< ><

ai15668b

JTAG/SWD interface characteristics

Unless otherwise specified, the parameters given in Table 114 and Table 115 for JTAG/SWD
are derived from tests performed under the ambient temperature, f... ; .« 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] = 0x10
e  Capacitive load C=30 pF
e  Measurement points are done at CMOS levels: 0.5Vpp

Refer to Section 6.3.15: I/O port characteristics for more details on the input/output
characteristics.
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Table 114. Dynamics characteristics: JTAG characteristics!")

Symbol Parameter Conditions Min Typ Max Unit
Fop 2.7V <Vpp<3.6V - - 37
Tck clock MHz
frequency
1/tC(TCK) 1.62V <VDD< 36V - - 27.5
i TMS input ) 2 ) )
su(TMS) setup time
ti TMS input } 1 ) )
h(TMS) hold time
. TDI input
Usu(roi) setup time ) 15 ) )
. TDI input
- - - ns
tin(roI) hold time 1
2.7V <Vpp<36V - 8 13.5
t TDO output
ov(TDO) valid time
1.62V <Vpp< 3.6V - 8 18
t TDO output ) 7 ) )
oh(TDO) hold time
1. Guaranteed by characterization results.
Table 115. Dynamics characteristics: SWD characteristics(?)
Symbol Parameter Conditions Min Typ Max Unit
Fop 2.7V <Vpp<3.6V - - 71
SWCLK
clock MHz
1/tC(SWCLK) frequency 1.62V <VDD< 36V - - 55.5
ti SWDIO input 25
'suSWDIO) | getup time ) ' ) )
i SWDIO input 1
'h(SWDIO) | hold time ) - )
SWDIO 2.7V <Vpp<3.6V - 8.5 14 ns
tOV (SWDIO) output valid
time 1.62V <Vpp<3.6V - 8.5 18
SWDIO
toh(SWDIO) output hold - 8 - -
time

1.

Guaranteed by characterization results.
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Revision history

Table 129. Document revision history

Date

Revision

Changes

22-Jun-2017

1

Initial release.

27-Sep-2017

Updated list of features. Changed datasheet status to
“production data”.

Added UFBGA169 and TFBGA100 packages and well as notes
related their status on cover page and in Table 2: STM32H743xI
features and peripheral counts. Differentiated number of GPIOs
for each package in Table 2: STM32H743xI features and
peripheral counts.

Updated Error code correction (ECC) in Section 3.3.2:
Embedded SRAM. Change PWR_CR3 into PWR_D3CR in
Section 3.5.1: Power supply scheme. Updated Section 3.12:
Nested vectored interrupt controller (NVIC).

Added ADC sampling rate values in Section 3.17: Analog-to-
digital converters (ADCs).

Added Table 4: DFSDM implementation in Section 3.23: Digital
filter for sigma-delta modulators (DFSDM)

Changed PC2/3 to PC2/3_C and VDD33USB to VDD in

Figure 4: LQFP100 pinout. Changed PC2/3 to PC2/3_C in
Figure 6: LQFP144 pinout. Changed PC2/3 to PC2/3_C in
Figure 8: LQFP176 pinout. Changed PC2/3 to PC2/3_C in
Figure 10: LQFP208 pinout.

Table 8: STM32H743xlI pin/ball definition:

— Modified PA7, PC4, PC5, PB1, PG1, PE7, PE8 and PE9 I/O
structure

— TFBGA240 +25: removed duplicate occurrence of F1, F2 and
P17 pin; added notes related to F1, F2, G2 pin connection;
added note on E1, L16, L17, M16, M17, K16, K17, N17.

— UFBGA176+25: changed G10 pin name to VSS.

— Added note to VREF+ pin.

Added current consumption corresponding to 125 °C ambient

temperature in Section 6.3.6: Supply current characteristics.

Removed CRYP peripheral from Table 38: Peripheral current

consumption in Run mode.

Replaced FMC_CLK by FMC_SDCLK in Section : SDRAM

waveforms and timings.

Changed description of the last five fg values and updated

t aTRINgIN Table 85: ADC characteristics.

For TFBGA100, TFBGA240+25 and UFBGA169, updated
thermal resistance power-junction in Table 127: Thermal
characteristics as well as power dissipation in Table 23: General

operating conditions.
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