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Single-core Cortex-M7 480 MHz

Dual-core Cortex-M7 480 MHz and Cortex- M4
240 MHz (STM32H7x5 and STM32H7x7 only)

Flash and RAM acceleration
SP-FPU and DP-FPU
4 x DMA

2 x US82.0 076 FSHS

2 x SDMMC

USART, UART, SPI, I?C
2xCAN{(IxFDand 1 xTT)
HDMI-CEC

FMC, Dual-mode Quad-SPI|
Ethernet MAC IEEE1588
Camera UF

Analog {comp, ADP)

3 x S + audio PLL
4 x SAl

2 x 12-bit DAC
SPDIF-RX

Chrom-ART Accelerator™

Crypto/Hash (except H742)'
Security sarvices (except H742)
TENG

DFSDM

16- and 32-bst timers
3 x 16-bit ADC (up 1o 3.6 MSPS)

Voltage range 1.62 to 3.6V
{except 100-pin package : 1.71 0o 3.6 V)

Multi-powes domains

Nates :

1 : optional - dedscated CPN, STM32H750, STM32H753, STM32H755, STM32H757 for the Crypto Variants

430 + 240

Up to
2 Mbytes

RAM
(bytes)

Dual-core lines

1 Mbyte
(incl.128 Kbytes
DTCM + 64
Kbytes ITCM
+ 64 Kbytes
backupl} + 4

TFT-LCD
JPEG
codec
MiPI-DSI

DCDC +
LDO

Standard 85 “C

480 + 240

480

480

480

Up to
2 Mbytes

Up to
2 Mbytes

Up to
2 Mbytes

128
Kbytes

Kbytes ITCM

+ 64 Kbytes

backupl) + 4
Kbytes backup2

Single-core lines

1 Mbyte
(incl. 128 Kbytes
DTCM + 64
Kbytes ITCM
+ 64 Kbytes
backupt) + 4
Kbytes backup2

692K
(incl.128 Kbytes
DTCM + 64
Kbytes ITCM
+ 16 Kbytes
backup1) + 4
Kbytes backup2

Value line

1 Mbyte
{incl. 128 Kbytes
DTCM + 64
Kbytes ITCM
+ 64 Kbytes
backupl1) + 4
Kbytes backup2

2 : available Q4-2019 - Maximum extended temperature range: 125 “C ambiant / 140 “°C junction. Dedicated part numbers

TFT-LCD
JPEG
codec

TFT-LCD
JPEG
codec

no

TFT-LCD
JPEG
codec

DCDC +
LDo

LDO

LDO

Standard 85 °C

{Opt. Industnial

CPN 125 =Cf?

Standard 85 “°C

Standard 85 °C

Standard 85 “C
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Embedded memories Memory Interfaces

FMC (SDRAM, NOR,
NAND)

Cortex-M7
400 MHz
DPFPU

Up to
2-Mbyte

Up to
864KB byte

Flash Dual
Bank

RAM

MPU
=Y
2x16KB

4KB Bckup J192KB RAM
Cache RAM TCM

4KB Debug
Master DMA RAM

Security Analog
Crypto/Hash 3 x 14-bit ADC
TRNG, anti 2 X comparators, 2 X op
tamper, ROP, amp
PC-ROP, S 1 x temperature sensor
ecurity
services

Q-SPI
2xSD/SDIO/MMC

Display/Graphic
TFT LCD Controller

MIPI-DSI

Chrom-ART
Accelerator™

JPEG codec

4xSAl, DFSDM (8
ch./4filters), 3x12S (Mux w/
SPI),
SPDIF-RX, 2 x 12-bit DAC

Timers

Connectivity

2xXUSB OTG (1xHS,
1XFS),
6XSPI, 4xI2C,
1XTT/FD-CAN, 1xFD-CAN

Debug

22 timers including:
2 x 32-bit advanced
timers

AxUART+ 1XULP UART,
4xXUSART, Ethernet, MDIO,
HDMI-CEC, SWP, DCMI
(camera)

5 x 16-bit LP timers
1 x High Res. TIM
12 x 16-bit TIM, 2 x W/D

Cortex-
M4
200 MHz
SPFPU
MPU

ETM

ART
Accelerator™

I/Os

Up to 168
I/Os

LDO, USB
backup

Backup
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STM32H7 RS2

* BB IASTM32HT RFEHEE
+ AXI SR BB
* ART JIIERES

STM32H7 fFfifizk 4514

STM32H7 Cache
STM32H7 MPU
STM32H7 BT,

STM32H7-CPUs #EA
« STM32H7 452

ABELHE

STM32H7 &L EFOR
STM32H7 SUzHIEZFRIEES
. IPC
« HSEM
STM32H7 B RETH

STM32H79M%

- DMA

« 161 ADC

- LTDC MIPI =88
« DLYB

- FMC

STM32H7 BEIlS&RIE



Sl

* BRI STM32H7TXUZHIER G281, KR

* ERAVITIRIRERETS
-+ EERSTM32HT B RS =R, RHTRISHR

y E@E”z_zitJ:FEIE\-, {EFASTM32Cube MLV THE, #HITH7E4RERYdemo, LURIUZIIEERY
Eha



STM32H7 ZK%##Z8

ommy @l Embedded memories Memory Interfaces

T Upto Upio :
400 MHz FMC: {SORAM, NOR,
crrpy [l SMobvle |SG4KB byte
Flash Ousl RAM
Bark | osA

NP
ETM
2x18KB
Cache

AxEAI, OFS0M (2
choiditiers), 3xES (elu b

s8R}, -
SPOIF-R, 2 :-:bmu DAL ZdUSE OTG [1xHE,

1F5).
BxSH, 407G,
22 tirnens indLiding: TLTTIFDHCAN, 1xFO-CAM
2 x 32-hit advanced Sd AT+ 1xUILP UART,
- 1&?:: _ S ISART, Ethemet, MOIO,
1x High Re=s. TIM . “ﬂ :
12 x 16+t TIM, 2 2 WD




STM32H7x3 Et% fEZE

- HTRAH AT

Lys
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40nmIZ
Cortex®-M7 N, ZFE5T 480 MHz *V
« 16 Kbytes I-$&D-$
- 16 MPU X1
« IFERBEMNUEE FPU
Rkt 3 NEEERE
4 I"DMA I=4l28, IR CPUT%E,
BEIA35 BEIM%
11 MEINR
=1L 229 timers 1 watchdogs
NIRRT SR ETETDRE
IRSTM32F7Ff1STM32F43 |BIpin-to-pin

=

HRE

=4

—y
——

Cortex-M7
480 MHz
DP-FPU

MPU
ETM
2x16KB
Cache

Master DMA,
2 x DMA and
BDMA

Security

Crypto/Hash
TRNG, anti
tamper,
ROP, PC-
ROP,
Security
services

Debug

ETF, DAP

Embedded memories

Up to
2-Mbyte

Up to
864KB byte

Flash Dual RAM

Bank

4KB Bckup
RAM  ¥19o2kB RAM
4KB Debug TCM
RAM

Analog

3 x 14-bit ADC,
2 x comparators, 2 x op
amp
1 x temperature sensor

Timers

22 timers including:
2 x 32-bit advanced timers
5 x 16-bit LP timers

1 x High Res. TIM
12 x 16-bit TIM
2xXW/D

Memory Interfaces

FMC (SDRAM, NOR, NAND

Q-SPI
2xSD/SDIO/MMC

DMA
I/Os

Up to 168
I/Os

Backup

Display/Graphic

TFT LCD Controller

Chrom-ART Accelerator™
JPEG codec

Audio

4xSAl, DFSDM (8
ch./4filters), 3x12S
(Mux w/ SPI), SPDIF-
Rx, 2 x 12-bit DAC

RTC,
Tamper

Power Supply

LDO, USB,
backup
Connectivity

2XUSB OTG (1xHS,1xFS),
6xSPI,4x12C,1XTT/FD-CAN,1xFD-CAN
AXUART+ 1xULP UART, 4xUSART,

Ethernet, MDIO, HDMI-CEC, SWP,
DCMI (camera)




STM32H7x5/x7 W% HEZR

- BINT A2
DPFPU

« Cortex®-M7 R+, =i 480 MHz MPU

ETM

Cortex®-M4 N1%Z, FE5i 240 MHz s
AR MARZX I AYARTINIRES
P& b 3 NEEERE

Embedded memories Memory Interfaces

FMC (SDRAM, NOR,
NAND)

Cortex-

Up to
: M4

2-Mbyte

Up to
864KB byte

200 MHz
SPFPU
MPU
ETM

Flash Dual
Bank

4KB Bckup |192KB RAM
RAM TCM
4KB Debug

Master DMA RAM

Analog

RAM

Q-SPI
2xSD/SDIO/MMC

Display/Graphic

),

ART
Accelerator™

TFT LCD Controller

R 3 x 14-bit ADC e
2 . Crypto/Hash o LAt

. J:I:;J: . Té%G anti | 2 xcomparators, 2 x op Chrom-ART

tamper,’ROP, amp Accelerator™ I/Os
* MIPI DSI host (RBTESTM32H7x7 ZR%!) | BRI BESE e iEeeees JPEG codec Up to 168
ecurity /O
o (It ° [
1/ \EE,J: . SEEEES 4xSAl, DFSDM (8

ch./4filters), 3x12S (Mux w/ Connectivity

« NEPAYFFREEIRE (SMSP) SPI),

SPDIF-RX, 2 x 12-bit DAC
Debug

Timers
ETF, DAP _ _ _
22 timers including:

2 x 32-bit advanced
timers

Power
Suppl

SMPS,
LDO, USB
backup

2xUSB OTG (1xHS,
INGR)E
6XSPI, 4xI2C,
IXTT/FD-CAN, 1xFD-CAN

4XUART+ 1xULP UART,

4XUSART, Ethernet, MDIO, Backup

HDMI-CEC, SWP, DCMI
(camera)

5 x 16-bit LP timers

1 x High Res. TIM

m 12 x 16-bit TIM, 2 x W/D

life.augmented
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-
AHBSI__LI 7

CcPU ITCMm
Cortex-M7 64 Kbyte
12'%T,<Cb“§',te DMmAL || Dmaz || Ethernet |lspmmcal (usaHst | [useHs2

= ] L]
|
| D

I
I
I
o

AXIM
AHBP

DMA2_PERIP!

DMA1_MEM
DMAL1_PERIPH
DMA2_MEM
S-bus
D-bus
I-bus

SRAMl 128
Kbyte

SRAM2 128
Kbyte

| Flash A
I 1 Mbyte

Flash B
I 1 Mbyte

5

AXI SRAM
512 Kbyte

L1

FMC

—_—Q— O O
—O— OO O

!
!
!
|
;

64-bit AXI bus matrix
D1 domain

T T T T
Dl Doma| n 32-bit AHB bus matrix 2

D2 domain

D2-to-D1 AHB

D2-to-D3 AHB

D1-to-D3 AHB z D2 Domai n

Legend 3 6
. TCM  AHB —[l AHB4 |j—[] APB4 |
32-bit bus | AXI | APB SRAMA
64 Kbyte

64-bit bus Lemmmm 1 Master interface
o Bus multiplexer (LR, S|lave interface Backup
32-bit AHB bus matrix fEbAM
. yte
D3 domain
life.augmented D3 Domaln




LN RS

BEIAR

- FIRFTNREZ BN ENERZZEEY :
o — PAXISLEEME,

ﬂ"I_I'/MH B\ FE0%,
.+ R Z BRI,

SRS R T A R

NS LS ASTIEEN RS
{EFQOSEESIHITAXIHREL

o
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RGO IS EHEX mm

- BEFE[E « CPU(s) Bi&%
- ED1EAYAXI RLKEME - EEeIME
« 1ED2F0D3IFHAYAHBR R4 * SDMMEL, SDMMC2

- MDMA =lz8

« Bus-to-bus - DMA1 F] DMA2 #5528

5N AHB-t0-APB, 2 /™ AXI-to-AHB . BDMA 88

« AEIFEZERIREE « Chrom-Art Accelerator™ (DMA2D)
« D2-to-D1 AHB * LCD-TFT #=iH&8 (LTDC)
. D1-t0-D2 AHB - USBHS1 F1 USBHS?2 4M&

 D1-to-D3 AHB
 D2-to-D3 AHB

life.augmented



ARGRMEENX

- CPU2 &%

. D2 Bus matrix

. D3 Bus matrix

domain

CPUl1 F&%g

D1 Bus matrix

ITCM

D3 Bus matrix DTCM

AXISRAM

D1 bus matrix
D2 bus matrix

» Allocated peripherals

Allocated peripherals  Flash
- PER1.1 * PER12
«  PER2.2 * PER21
* PER32 D3 bus matrix o PIERS
- PER3.3 D3 B4
*  SRAMZ2 « D3 Bus matrix

D3 domain

» Allocated peripherals

«  SRAM4
/ e PERS33

Lys \_
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D1.: ﬂ‘f@iﬁz

D1FRM T MCULMEFNEFZRITHAE

D1 domain

Cortex-M7 N#% S
¢ §1§E480M HZ Trace Debug

» 16kB I-cache, 16kB D-cache RAM 4KE

Cortex-M7 FPU, MPU

16KB DCache 16KB ICache

AXI interconnect : Bx ARSI 240MHz
« AHB RSN 240MHz _l
+ APB REBRASIER 120MHz

AXI bus matrix

FMC Fcpu/2 MHz

- Efe2|d]
 JPEG Codec

- DMA2D
Lys

- LTDC/DSI &35

life.augmented



D1.: %IEEJZ

« Embedded Flash ot | | Tooke

+ 2x 1MB HSECCHUH3Z Flash banks g g ﬁ —
400 MHz -~ AHBP
* Flash, &256{7wordfI110{ZECCRIE(I,
.« HECCHJ SRAM (512kB + 128kB + 64kB) TTASEN || ez ooy
+ SRAM, &32{ wordfiN7{ii ECC{ZL6, S —
+ ITCM-RAM 1 AXI-SRAM, 6441 word fIN8fiz ECCHZ ke J|aoke | | | k= QuadSP
59, ﬁ g — 1 MB FLASH
« ECC —(i@Ml—(z2H35, & el —— | §[CLLMBRA
MDMA FFo =) X | B12KBAXI
E SRAM
v \ CHROM-ART <
Wi Sty | o Jol@ el
m
« FMC (SRAM, NAND Flash, SDRAM, ...) LCD-TFT | FIFO = X
= | AXI/AHB34 (200MHz)
* QuadSPI 3
SDMMC1 FIFO |
- SD/MMC —

\

Lys
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D2: /)"HQEJZ

- D2IGIRH TN ETE

» Cortex-M4 RNZ=171E 240MHz

- AHB BEx :
Cortex-
o B AHMER 240MHz M4
* APB S ZiRASNE 120MHz

- IMREE
° DMA1/2 Set #1 Set #2

« 2xXUSB, ETH

« CAN, Timer, SPI, UART, ...
IYI

life.augmented

AHB bus matrix




D2: /)"HQEJZ

« BRATIFERS

« 31V ECCHISRAM (128kB + 128kB + 32kB)
« ECC on RAM is applied on each word of 32-bit (4 bytes).

- D2 SRAMs {EuCortex-M4 Rz FREHEFIMCIBAYL SToFiE X,

- D2 SRAMs B ESINETE 1‘_4\1125’3%412, g & 24 DMAs 3R
)\/ﬁtjilfl%%ﬁll X, ZNih DMAs{EEIGR, #IERILUEIIMDMA #igE|
D14AMEIE, |

life.augmented



D3: {[RTO#EEY,

Hl
EEF
WL

- DIRHRFTEERIIFEE RN

° AHB ELH;E . D3 domain
o B ASIER 240MHz
o APB R\ZELEASIER 120MHz

- AMR
- BDMA .
 LPTIM, 12C, SPI, LPUART, SAl, ADC, ..

« RFHME: RCC, PWR, HSEM, SYSCFG, GPIOs.

AHB bus matrix

Lys

life.augmented



D3: {[ET0#EEk

- NEBER AT FiE=S

« SRAM4 with ECC (64 KB)

- D3 SRAM BJLL

ISROREAZEUE, =D1MID2ME I A\DStandbyRz\



STM32H7 AXI ;&

ormmy ll Embedded memories Memory Interfaces

400 MHz UF"“ Up fo FMC (SORAM, NOR,
DFFPL B84KB m“'

r"‘FLI FI'E'II M

ETM

NAND)
2x18KE

Cache

quEAl, OFS0OM (B
choidiiers), JKES (s wi
SPI
SPOHFRE. T ¥ 120t DAC

Ezdzﬁta:h..wzd
Srers
5 x 18-hit LP Bimeans
1 = High Res. T
12 » 16-bit T, 2 % WD

B JSART, Ethemet, MDID,
HOMI-CEC, SWWP, DR
jeamera)

Cortes-
M4
200 MHz
SPFPU
MPU
ETM

©

»

4

A2 N BLER




A

e STM32H7 AXI BB M

/ \ * 64-bit AXI &34

[ove] [ow] |SDIMC1||M3IA||D ][] L] - AHB/AXI #51EIh8E

] we o] wo]

|~|1I lezl I|~|I I ] I T [ I L I - ORI AREMLRETE

1 TL

|
AXI SW|tch matrlx
T ] [ ] » QoS AILUEIIGPV HTH4EE
| ARG 1 | | TARG 2 | | TARG 3 | | TARG 4 | | TARG 5 | | TARG 6 | | TARG 7 |
. A A A A A
: L
AX Foidan | | FEsna | | Fasne FMGC AX

I RIFRIE S
\ / . (LILEUEIE T

. ETEMEESH
. RESCRESAOAREED

i

]

J

life.augmented



I%I\éj%di E

M aSte IS: D2 AHB C-M7 SDMMC1 MDMA DMA2D LTDC ART
AHB AXI I AHB AXI 1 AXI I AXI 1 AXI 1
IN 1 IN 2 IN 3 IN 4 IN5 IN 6 IN 7
GPV AXI switch matrix —| Defaultslave |
TARG 1 TARG 2 TARG 3 TARG 4 TARG 5 TARG 6 TARG 7
A A A + A A
AXI AXI AXI AXI AXI AXI AXI
v A \ 4 \ 4 \ 4 \ 4
S | aves: AXI/AHB AXI/AHB Flash A Flash B FMC QSPI AXI SRAM
. bridge bridge
AHB AHB
<«—» 32-bitbus
AHB3 periphs D2 domain .
D3 domain H 64-bit bus

Lys

life.augmented



- S PAXIEIREF RN =T0hAEEIAXINIRS, EFURRPE

+ AXI

LEE S BBk AT LR BCE

BCERILICIRIBMORI1S,

(B, L7chiss

MRFA PN ESSESANAERRIAMIB, LR ESHISES LR RAIES TR,

ISV

|

-
5

SHERENQSIE, XA (LRU), BRINERAMESHGER

—_



CortexMT Emheddedmnnries- Memory Interfaces

. Up ta
400 MHz FMC (SDRAM, NOR,
Ll B C _

L
I:—I'h'l

DisplayiGraphic

ART
TFT LCD Gontroller [l B Acosierator™

quEAl, OFS0OM (B
choiditiers), 3xES (o Wl
=l
SPOHF-RE, T ¥ 12<hit AT

22 e i
Ezdz-htahan::d

ek
5 x 16-tit LP timens
1 x High Res. TIM
12 % 16+t TIM, 2 % WD

£ ISART, El:I"n-ErnEt. MDI-LI
HOMI-CEC, WP, TR
jCamera)




32-bit AHB

aaaaaaaaaaaaaaaaa

ooooooo

aaaaaaaaaaaaaaaa

eeeeeeeeeee
256 bit

Cache memory
64 x 256-bit

32-bit AHB

k Master port

64-bit AXI

Master port /

Lys

life.augmented

« STM32H7 ART %F%

7|tE /<
g,

- ART™(adaptive real-time) JINER2E

- 64 5% 256 {\/fYCache,

IR EESAVEE
- 64 AXI FiREOIEPEEE cached

IMECortex-M4RZEID1

N AL

- Cortex-M4 W*ZTL,{&ETE’JLEIEWGTH

© R

X

JIFlashp9<F

|='.

HRIE PYEERT 5




AEFZBIHIARTINE=S

» ART ™ (adaptive real-time) JM&ESEEHRE LANIECortex-M4PRIZXF LA TNIX
SrriEesnIEdE
- MDUHZEBIFESSENTE, (&FlashAYRNbank, AXI BISRAM
- DLERYIIMNERTFERR, RQSPI Flashizlgs Bk FMC LIMERITFIESS



STM32H7 RS2

o B R WAZSTM32H7 R FHEE]
o AX| RN BHEL
« ART JiE=s

STM32H7 TZFi&ss &1
STM32H7 Cache
STM32H7 MPU

STM32H7 B&E1HA =

STM32H7-CPUs #EA
« STM32H7 452

STM32H7 &L EFOR
STM32H7 SUzHIEZFRIEES
. IPC
« HSEM
STM32H7 B RETH

STM32H79M%

- DMA

16/ ADC

« LTDC MIPI =88
« DLYB

- FMC

STM32H7 BEIlS&RIE




STM32H7 TZ(EER L4

life.augmented



STM32H 77758

« STM32H7x5/ STM32H7x7 W#Z%:

o RATIL1IM SRAM
- BE1X 864 Kbytes Y System SRAM]
« 128 Kbytes & TCM RAM
* 64 Kbytes 1§ TCM RAM
4 Kbytes BY backup SRAM
* Flash

¢ Flashiz4l22ETE M CPU AXI ElJFlash BYiGIal,
. TN MBRIAREB/bank, B M /bankss /98 e X/sector.



STM32H7Z28 S 4%
« CPU AXIM,‘E,'.Q%

- IERAEPFLASH (BUSEEEIEEFE)

+ EEMEPSRAM (SRAM1, SRAM2) (BUSEEZUERFEN) -
- ERINMFEESEOFMC  (BUEEE SR

- JEESNEBFMEEEQuad SPIEO (BUEERESIREFEN).

- ITCM B4
. ?3‘?}9;%]‘ ZTCMIEO ERABBFLASHIA{TEIEFIEUREIEEN. (B REEXIITCM RAME TEGE

- DTCM B
* WEIDTCM/ZZXIDTCM RAMIAITEGEEE $URFEUR(E

- AHBSE %
- DMAIBTZ A& RTLISADTCM RAM, SCIIEGEEH

AHBPEZ
- BIYAHBPEZihE]JAHBL (E1F5APB) F1AHB2_ FAIYMK



#R ATLSRAM

* BRARFESRAM 73 A5 R
+ AXI SRAM (D1 1) i&@id D1 8 AXI S 5aME LI a):
« AXI SRAM (512 KByte) BR&T7EHE1F0x2400 0000
- ¥¥ bytes, half-words, full-words or double-words 1/]g]

« AHB SRAM (D2 1g) iEiT D2 15 AHB S\ FEpESCINiA[A] -
« AHB SRAM1 (128 KByte) BEJ7EHEE 0x3000 0000
- AHB SRAM?2 (128 KByte) BRETTEMEIE 0x3002 0000
« AHB SRAMS3 (32 KByte) 53 {E B 0x3004 0000
- 7¥F bytes, half-words or full-words j3[8]

- AHB SRAM (D3 1) @i D315 AHB S apESCINiIA) -
« AHB SRAM4 (128 KByte) BREF7E BIE 0x3800 0000 , HEASB RS 1450 LLigE]
- 7¥F bytes, half-words or full-words ij3[8]
Kys

life.augmented



# N\ SRAM : D2 AHB SRAMs

- D2 13, AHB SRAMSs t3 o] L AEEFHTALEYE

« HBht 0x1000 0000 for AHB SRAM1
o HBHt 0x1002 0000 for AHB SRAM?2
« HBht 0x1004 0000 for AHB SRAMS3

- EEfRFEIRFEALAEE D2 5 AHB R Z5BFEk1iA] D2 15 AHB

SRAMs



BN\ SRAM : TCM RAM

» TCM SRAMs 2£%4 Cortex®-M7 SHRY:

« DTCM-RAM on TCM #2[0 MEF7EHELE 0x2000 0000 , HEHREEEIT M
RSy a =W hall=lk
e Cortex®-M7,
« MDMA j&iTJ Cortex®-M7 CPU AHBS M4k,
 ITCM-RAM on TCM #Z[0 MES7EHBIE 0x0000 0000 , FH REEET
Cortex®-M715(a].

- XERNFAT LUE{TERAHICPU BEhSR=R (480MHz) @ 043

Lys

life.augmented



e STM32H7 Z&%2544

* BB IASTM32HT RFEHEE
+ AXI SR BB
* ART JIIERES

+ STM32H7 fF{i#ss 4514

STM32H7 Cache
STM32H7 MPU

STM32H7 BT,
STM32H7-CPUs #EA
« STM32H7 452

ABELHE

STM32H7 &L EFOR
STM32H7 SUzHIEZFRIEES
. IPC
« HSEM
STM32H7 B RETH

STM32H79M%

- DMA

« 161 ADC

- LTDC MIPI =88
« DLYB

- FMC

STM32H7 BEIlS&RIE



_\_\

SES

- TARBIRET?
- EBEfFHEER, BAIHES (BRINMETAG) AEXEKAHTE.

- BRIZIRSXFE=RAIFhaERE

EIREFHINAET FTERMERFRY)

S

BERIE -

Z{F(Cache)/

- TEFEERE: W%—AT%%MHEWﬁ@ LSRR EMIERINEESHINE. EEIRFRAT

1B, SEER— SRS

- EEEEME: #IpAE—XIEERAE, ETREWEZIR5IR, tan: &R

21717 (cache line)

- B FHN—HFESE., ATKREYENR/AIE

ZiFap (cache hit), EiFARIEC

ZFIRK (cache miss), ZEihARYEY

/

eSS EBRFEERFE

IIIJJ

A1 EERFE

[




&4

BIREFNA

- AMEEEFERRAE NI EFNEFEESMNEN, SNEEFRARAELFEZMUERINT.

- WREFGT, NEENEFSTH, MREFRK, NNFESREEH, FERMAEE.

- ZF9HEC (Cache Allocation)
- LBIFEK (Cache miss) B, EEFHRI—MIB, FHEFNEFESREEFEIIXMIE.
- EHHEE (Read-allocate) : TERHTEIREREEGFHEN, WTEFENE. FEUEFNFHESEBIRESHE.
« 55 (Write-allocate): FEHITERIEALERIFRKR, HITEFDEC.

. EEEBR R — R
« BRI HIXIFEESa9RIRRTH
o E—EERRFES MIIEME

Lys
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Cache/NiE
- IX3% (Eviction)

o MEFHRBE—INEFT (cache line), AFTRIEIEIBRIERIZTFEWrite of an entire cache
line on the bus

« RETIZ—M ity BIEF THFTINEF TN
- Dinty@tricHRER RS M2 F s hrIEFETE.

* [B|5(Write-back):
- BHIEN, REMERF, REBEFTIRC/dity”
« IXMEFTHRFHNEF TSR, BEHiEEE AT

- B5(Write through):
- BHIENRERNEREFEIN_RFhE
© BIFATAIRIC A dirty”



Lys

life.augmented

* NEBLLEEF RS

1.

2.

Z5 (a5 )
HiEEN SR B T — R+

[5 (EEEESDE)
HIERBRIEF

o

\

RAM

@RAM =
» Data

RAM

=



- XFNaHLER, S

* IBERFIED

-« RIEAXIMEE

/

7

© FESTHERIE S BIR

* XARMV7E-MZESFZEHIRIEK
o IEfNCacheEPR(E, 1ENNFFAVIEXS1FEE.
. {FfCacheSX RGBT

%17 (TCMsHIAHBP;%XH)

RELF,

JL

={/UIERE
B AR A ey, JRIZECE A/

iZ0iE):

X2

Cortex-M7E1EE1F mn

EEEET




Cortex-M751RE1F mn

- EHEFT MEFREME
- BEE(Write Through), ;8557 \@E(erte allocate)

* WBRA:
« WBWA:

A

5 (Write-Back), ;s B 577 ( WBRA)

A

5(Write-Back), 5§ \Eﬂ(wrlte allocate)

L IREN—

- BB AT

S FHIACIERE
FE” ARSI

- HEREASUFER, LMRFHMZREMEII—EIE.




WB (write back)
+WA (write allocation)




WT (write through)
+WN(write no allocation)

life.augmented



Cachefy—&1%

* IRBEX BRI A ST

© FIRPRIIETS 3
- B =R EE N IR B

o« XEXIFIGEIANBZEFEID-Cache
- FTENEREEPEEF X2 FEes (NEBFlash, 7MERFAERS) | 1EBEPR(E
s ANEFENXEXEEZ2EHEN, B ERS
- BT {HTcacheAY4ELR
* Cortex-M7 NEMEFEERER IAY
- FRHESRE (BEMPUIRE)
« FHSIWT@CACR ( Shared = Write Through)
. BidfE<SIED-cache, AIGTBEEFIUELEEIED-Cachel®(E

» HtFIRFNERIEEXTCortex-M7a] I,
"’ « LLUN{EECortex-M7 DacheH25iE.




| Py

REFMFERRE M

- XEEMRIEXTAXIM/Cachetz O ERVFEEE R R A=

- FERERBRMEBEMPURTIRE

- B
- H=
« (NBTEZ M mastert={—REFHEERY (—EERIE)
« BANEHERIFENATED-Cache BIMETF
» ¥i-cacheigBH M- EEPNXIFE RS ET
« DHECRRS
- B9 B teERE
- 1Z5FC - BIMIIF (e.g memset() )
« BE - Mee LEISR, EXeeXEAEREEA
« Xt I-Cache =, FrERID ECRIEEIM SIS (IRBSESHIEN)
. TriEsER
"’ « Normal — AJLA#%E7F ( peripheral on cacheability/shared attributes)
lfe..augmented « DEV/SO - {XFFDevices- FBEHRE1Z.



CMSIS cache BRZY

Table 1. CMSIS cache functions

CMSIS function Description
void BECE_EnableICache (woid] Invalidate and then enable the instruction cache
void SCBE_DisableICache (wvoid) Disable the instruction cache and invalidate its
contents

void BCE_InvalidateICache (woid) |Invalidate the instruction cache

void BCE_EnableDCache (woid] Invalidate and then enable the data cache
void SCBE_DisableDCache (wvoid) Disable the data cache and then clean and invalidate
its contents

void BCE InvalidateDCache (woid) | Invalidate the data cache

void BCE_CleanDCache (woid] Clean the data cache

void SCE_CleanInvalidateDCache
[woid])

Clean and invalidate the data cache

Y AN 4839 Level 1 cache on STM32F7 Series
> /4

life.augmented



CachetBRRRENAERE

- XBLAcore_cm7.hEEXFcacheF 2ERIRE 9151
(C:\Program Files (x86)\IAR Systems\Embedded Workbench
7.2\arm\CMSIS\Include)

SCB_CleanDCache

## Cleanfi&Hcache-line, BPi&dirtygicache-line£glEEcache lineXJMNAYESL
AUt FmBRYdrityB1%E, BISHR(ERT, &7 tHAJcache-line, (EEIRB
%;g Uiﬁﬁﬁ% Bitie, mMiX/cleanBIaIE, Bl cachePRIASEFEIEL

SCB_CleanDCache by Addr
## FRIEHIHE B cleanEXS M A cache-line

Lys
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CachetBRRRENAERE

SCB InvalidateDCache

## FD-cache, D-cachetffinvalidateZ 5, 4% Host({
core, DMASE)ZEEVEUIERT, 28BN cache-lineFHAR

A ZIRENTE N HYZK

(R9tkvalidate y) , MESCAIYIIENBIS

/="

SCB_InvalidateDCache by Addr
#4 HRIEIHE B T EXI R A cache-line

\



y

) 11%%% EAABRSS RO’

0x0000 0000 Ox1FFF FFFF Code Normal Typically ROM or flash memory.
Memory required from address 0x0 to support the vector table for
system boot code on reset

0x2000 0000 Ox3FFF FFFF SRAM Normal WBWA  SRAM region typically used for on-chip RAM
0x4000 0000 Ox5FFF FFFF Peripheral Device - On chip peripheral address space
0x6000 0000 Ox7FFF FFFF RAM Normal WBWA  Memory with write-back, write allocate cache
attribute for L2/L3 cache support
0x8000 0000 Ox9FFF FFFF RAM Normal WT Memory with write-through cache attribute
0xA000 0000 OxBFFF FFFF Device Device, - Shared device space
Shareable
0xC000 0000 OxDFFF FFFF Device Device, - Non-shared device space
non-shareable
0xEO00 0000 OxEOOF FFFF PPB Strongly- - 1MB region reserved as the PPB. This
Ordered supports key resources, including the System
Control Space and debug features.
0xEO010 0000 OxFFFF FFFF Vendor_SYS Device - Vendor system region

Lys

life.augmented



s F0{EBELL Caches

- LB (power-on)E{\AY, 7EEBERI, |-cacheF1D-cache/NEEBHAIFIR
(invalidate)
* Cachef{THYTREE(Tag)PHIvalid{iz
. MERFIXHEN, ETRELE | SRR ETRURTH
. EE: SRR, MMRSMFIRAMEBENESRETSEN, TLRBER—E

» |-Cache:
e 1E1d ICIALLU 1728 R{EEEEN-Cache

« D-Cache:
o $FENIBHEND-CacheFHEE

© AT IRUEEHER—EUE, ©IREFREED-cache ZRIXIEHTTiRIE
", - (NEERBISRERITRE

veagmented o YNERTGR A B AR TR EIE



Cache—&u42551




EIEATU

- 1. 550EHE0x20010000 (SRAM1) AbFFIARY128=F T #0414, 90x55.

. 2. 35FlashPi128=F=TRIE E£428aSRC Const BufferiZNZISRAM Lttt
0x20010000 (pBuffer).

- 3. BCBEFH(FREDMA, BEIIDMABEEEMSRAM 1A EHE0X20010000404# T
ZFIDTCM RAMAIRYEY4H aDST_Bufferd.

- DMAfEHisehk/a, LEDL =.

- 4. 1% Flash/PRI8iZHaSRC_Const BufferSDMAIEHAYENZHaDST Bufferi##
1TECER
« MEFA—HNLED? .
- —HMILED3 &




Lys

life.augmented

DTCM

aDST_Buffer }

SHRIG )<

Cortex-M7

L1 data cache

AXI-to-AHB |

DMA controller

2 BT CPUBEEEM
FLASH#Z I ZE|SRAM

Flash

3.JBIIDMAGE
EMSRAMIZNE]
DTCM

aSRC_Const_B
uffer

<—»| SRAM1_Buffer




Cortex-M7 20E—2014%—
o Cache> vs CacheFF

. [* Enable D-Cache */
AR SCB_EnableDCache();

LED1 &LED3 & LED1 &LED2 =

FlashSDTCMAEHE—E  Flash5DTCMAYE




Cortex-M7 F3E—24E _
T2 H1TBCachei&{E

ab

- {#FgeD-cache
A% Fill 128 bytes with 0x55 pattern */
memset ( (uintd_t*) SEAM1 ADDRESS 3TART, 0x35, sizeof (aSRC _Const Buffer));

{§igED-Cache LE Shepol o FEnshle Dabs ciche (uncomment following line to enable Data Cache */
\ /% Enable Data cache #/
SCE EnableDCache () :
I A BRI TSIRES, PUTECacheliR(E
- XA REFEXEHITER/FE, iTiaCacheRYR(E.

2. JBISCPUBEHEM

FLASHIZMFISRAM \ for (counter = 0; counter < ﬁsizenf:aSRC_Cnnst_Buffer}f*I},: counter++)
i
*pBuffer++ = aSRC Const Buffer[counter];
¥
f* Step-2 : Perform cache clean operation by software (uncomment following lime to
M TiECachefE *# gnsure coherency by software) =/

/% Clean Data Cache =/
SCB_CleanDCache () ;|

FraRydirty lineZB#EEISZEISRAML, {RIE T cachef 1 —RFE < BEIEAI—3E
LED1 &LED3Y =
Flash§5DTCMARYEEE—E]

Lys
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Cortex-M7 #uE—2
EERE
- {FREMPU, M SRAMIFIMPUBHMNEIS
(write-back)B9EE  (write-through)

¢li]

gl

A%* Fi1ll 128 bytes with x5S pattern #/
memaet { (uintd_t*)5RAM1_ADDRESS START, 0x553, sizeof (aSRC_Const_Buffer)):

/% Etep-3 : Enable MFU and change SRAM region attribute (uncomment following line to

= set write-through policy on SRAM) +/
MPU_Config():

/% Etep-1 : Enable Data cache funcomment following line to enable Dsta Cache #/
/* Enable Data cache */
SCB_EnableDCache () r

T TE T I R e PtTTTEsses to be write-through (uncomment following line to
# get all CPFU accesses to cachable region as write-through) #/

A* FORCE WRITE THROUGH(): */

for (counter = 0; counter < (=izeof (aSRC_Const_Buffer)/4); counter++t)

{
*pBuffer++ = aSRC_Const_Buffer[counter];

Lys
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Cortex-M7 2{iE—&{
SIWT@CACR

{FREMPU, SRAMIBIMPUBRMSEKEIES

‘f* Fill 128 bytes with 0xB5 pattern #/
memset { (uintg t*) SRAM] ADDRESS START, 0x35, sizeof (a3RC_Const Buffer)):

| 56

F* Step-3 : Enable MPU and change S5RAM region attribute *#/
MPU Config();

/% Step-¢ : Force all CEFO

docesses to be write-through (uncomment following line to
* set gll CPU accesses to ¢

hable region as write-through) */

oo
g

__FORCE WRITE THROUGH():

F* Step-1 :; Enable Data cache (uncomment following line to enable Data Cache */
/* Enaghle Data cache */
5CB_EnableDCache () ;

for (counter = 0; counter < (sizeof (aSRC Const Buffer)/4); countert+t)
{
*pBuffer++ = aSRC Const Buffer[counter];

Lys
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Cortex-M7.5DMAZ [BIfIEHE—EE
- HIERGIFS, Cortex-M7HIZ5EDMARESRAM1FE— AN EUEDuUffer:

SRAM1

SRAM1_Buffer }

A

- NiZS5DMAZ [BRIEUE—EMHEE N3G A15E 7 {RIE:

1. BEIERISIWT@CACR Z|FXFSRAM L {Tcache

2. 1BITE4XFID-CacheIfgg, =& MATIHITIECachefUR(E, BEUERISEFiE=s+

3. #JFFCachelfjfe, HIBSRAMIIZENEEREM

EXMIIFHDMARI B iRbuffer REERETE (TEDTCMAR) |, FRLUSBHIE—EERIE, BHER
— XA E T REREEDMAR Birbuffer £, MNREE— M AIHREFNESDbufferfIiE.

Lys
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e STM32H7 Z&%2544

* BB IASTM32HT RFEHEE
+ AXI SR BB
* ART JIIERES

+ STM32H7 fF{i#ss 4514

e STM32H7 Cache
e STM32H7 MPU

« STM32H7 BEIA =
« STM32H7-CPUs #4LA
« STM32H7 452

ABELHE

STM32H7 &L EFOR
STM32H7 SUzHIEZFRIEES
. IPC
« HSEM
STM32H7 B RETH

STM32H79M%

- DMA

« 161 ADC

- LTDC MIPI =88
« DLYB

- FMC

STM32H7 BEIlS&RIE



STM32H7 BalBA =\

life.augmented



Boot ﬁft =60

- boot HBtHEIT option bytef@E. ERAEINT:
 24Boot0=0fF, CM7 MFlash memory 0x0800 0000 it fE5]
« XBoot0=0f7, CM4 MFlash memory 0x0810 0000 HbiiEfEE)
« 24Boot0=1fF, MSystem memory 8(Z& SRAM1 [25f

- Biije, ERMMRGEHEN EFEEUES S pin HUE

BootO pin

CM7 Boot 0 Address

Cortex-Mx [EJZ=FRYJIAL

CM7 Boot 1 Address



Boot *E:_l:t

- NRIEFS | SRFHILEHRAFIRGTXIE, BE2REXE, EAR
bootitBilZ:
« BOOT_CM7_ADDO: FLASH at 0x0800 0000
« BOOT_CM4_ADDO: FLASH at 0x0810 0000
« BOOT _ADD1 _CM7: System Memory at Ox1FFO 0000
« BOOT_ADD1 CM4: SRAM1 at 0x1000 0000

- 2Flash level 2 {FHR{EEERT:
- DB MFlashs | EE2E3H

- ANRIEFFbootHI R FHH B N FMER BEEE RAMIIE, ENARIbootitlERZ |

* Flash at address 0x0800 0000 for Cortex®-M7
* Flash at address 0x0810 0000 for Cortex®-M4.



Boot *E:_l:t

- FEXUZZRFISTM32H7x5 F STM32H7x7, TN RZE LAESE 5 [EIAT
Rz TRIEY0 N Eloption bytesEE

BCM7__|__BCM4

Cortex®-M7 is booting and Cortex®-M4 clock is gated

Cortex®-M7 clock is gated and Cortex®-M4 is booting

0
0
1 Cortex®-M7 is booting and Cortex®-M4 clock is gated
1

r O +—» O

Both Cortex®-M7 and Cortex®-M4 are booting

- (FEEAICPU EN AFECPU, BERLERFRAIVIIAL.

- PRI LSRR 2 Ea0AEmL.
S7

life.augmented




Boot 1% : boot ||fFR

BOOT CM7

BOOT CM4
system system BOOT CM7 BOOT CM4
initialization initialization

Release CM4

CM4 starts CM?7 starts ~ System ~ system
execution execution Release CM7 initialization initialization
Application execution Application execution Application execution

BCM7=1 & BCM4=0 BCM7=0 & BCM4=1 BCM7=BCM4

Lys
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e STM32H7 Z&%2544

* BB IASTM32HT RFEHEE
+ AXI SR BB
* ART JIIERES

+ STM32H7 fF{i#ss 4514

e STM32H7 Cache
e STM32H7 MPU

« STM32H7 BhHT
« STM32H7-CPUs #Ei#
« STM32H7 JEE

ABELHE

STM32H7 &L EFOR
STM32H7 SUzHIEZFRIEES
 |PC
« HSEM
STM32H7 B RETH

STM32H79M%

- DMA

« 161 ADC

- LTDC MIPI =88
« DLYB

- FMC

STM32H7 BEIlS&RIE



)

»

4

STM32H7 S14EELIS

‘ ' l life.augmented




e STM32H7 Z&%2544

o B ZSTM32HT RGHEE]
. AXI RN HEL
« ART JIliEz=s

« STM32H7 7Zi&z8 4514

e STM32H7 Cache

« STM32H7 MPU

« STM32H7 BhHT
« STM32H7-CPUs #4LA
« STM32H7 452

ABTZHE mm

STM32H7 Yz AT

STM32H7 SUzHIEZFRIEES
 |PC
« HSEM

STM32H7 EBjRETH

STM32H79M%

- DMA

« 161 ADC

- LTDC MIPI =88
« DLYB

- FMC

STM32H7 BEIlS&RIE

A



‘

STM32H7 XYL EFON A

‘ ' l life.augmented




- IRRARGTIERE
.+ 2x GHBIEPIBFHTIIE
.+ BEETRIENTEIE

A HAIMHz
%Run Mode % Low-power Mode
mw

- IR RFHIER

« CPUsZ[B)] T{FHIE

« CPU1: GUI —
« CPU2: Connectivity uml:

Lys

life.augmented

JHTANGZ? -

- BEFFRA
 FRREAREERI ) Z AR

- PERERGTRAN

« PEX BOM B, 8@ STM32H7H]LAE

B EE ZZtask
- ETIEEME
- IBETY HFPRE




ZIEER

life.augmented

Homogeneous

[Et i EE

tH[E ISA,

#8E micro-architecture

R2[EIRY9 memory

Heterogeneous

I IEER

- {EEE ERYIERITR

- IIEELRIIERITR

Cortex-A

Cortex-M

Cortex-M

Cortex-M




Cortex-M7 vs. Cortex-M4

* T TWZE A ERIMERE
+ Cortex-M7: 2.14 DMIPS/MHz
+ Cortex-M4: 1.25 DMIPS/MHz

* R PRZBIER ERAE
STM32H7x7/x5

« Cortex-M7: up to 480 MHz
* Cortex-M4: up to 240 MHz

Relative perofmrances

Lys

life.augmented

900

800

700

600

500

400

300

200

100

[EEEAYAEXIER

Cortex-M

34X| I

Cortex-M4 Cortex-M7



Cortex-M7+Cortex-M4 {Jt3

WIEEETIEIB
B AIERE
+ 2x SIMD 8¢

- 2x single cycle MAC &¢
« 2x FPU 8¢

| -

LT

- SCATATERE IR

 Tightly coupled memories

« AXI-M interface & Cache memory

* ERIHI R EIIERE
- EINR BT
- EEROR R
Lyy - =7 REMEREE

life.augmented




P =4

T{EIEaeISaRYGIF

Cortex-M7 BREFSE, St
Cortex-M4 e EREEEE] SCRYiEEIFNEE SCAS 1S




XIZN FIRNRITE TS

‘ 'l life.augmented



* WMAIZE(ESS DB IR RRANIE?

* WA BECA BRI IERRERET?

* WMAT T3 A FR 2

- WA RN EREEMELE?

XL R PRI S S



- FB1E DM

PR N FRREER,

SRR IR

=)

HHRFEMARERD

P2E [ IXTEEE)
- 4B
- IO#E

i A HY K R L

- SB3L Ko HEERIFHTES

m@?E_LEI’JEE

FR2alFIES: LD A RERS

WHZIL

\)_L\

121




STM32H7 TigeX! o

D1 : &b

Remote

Advanced GUI L
communication

D3 : {RINFEELL

DSP algorithms

: Industrial control
processing

Sensors control

RTOS / Bare- RTOS / Bare-
metal Autonomous metal

Inter-processor communication

Cortex-M7
400MHz Cortex-M4
200MHz
/D Cache

STM32H7xx

Lyys

life.augmented



S FTHIR D

TASK 1 TASK 2

FHTN AR

iz 37l bay

—_

»‘

SR

d:5b2 by
- SR TERRYX] 3

—_

AN

— O —-

)

AR T

) —




2411

JPEG images icfeiB{5:L

e pdlyay: Nl e - IMR R

. Flash, AXISRAM, SRAMS, 12C, DCMI, DMAL1,
MDMA, Ethernet

! Rt paXisl
DCMI data acquisition (D2) « CPUZ:JPEG El&:1&H

. {ERGBIET\EE A% YChCr 8T\
1
|




2411

CPUs F&5t
o1 o2 - D3IAIRCC {EFRECPUIEAIIME
- BAITFFREENRFITHFE

SDMMC1

AXISRAM MDMA

» FEEREAYINR BRI LAEEE N CPUIf[A)
- BR T Flash, AXISRAMb,  1RIEA RN
- X, RoBcIMAIFERREIREE N CPUfE
HH:

PER... PER... ‘ﬂ - JPEG HW codec, MDMA, DMAS, DCM',

JPEG

Bus Matrix 1
Z XUTew sng

— ST SANCPUSSHISRAMLE
| ] AXISRAM, T YC/HEPSRE S SR

* MPU regions AJLAKRBEARIES

SEHRE N
IHEE - FUE
X “~

- AN

herals implicitly allocated to CPU1 Peripherals implicitly allocated to both
l CPUs
1 dresipherals implicitly allocated to CPU2



- BUESEENVF TR MNEIECPU2RIE BB 52 Rk,
- BN R SR B S AECPU I SRAME

- HUEAEIRFSRAZIEIT DMAs (DMA1/MDMA) 1 JPEG HW

codec5ERk,
- DMAT]LAE#EM DCMIEOESHIEZEISRAM, [F{KCPU2RIHRE,
- MDMA BEfIEM D2 SRAMAREEHE, 1819 JPEG HW codecKimig

- Cortex-M7 1B 4Rf85EkaRIBIG R L EZIMZE

eeeeeeeee



I 22512

RS XN HIF - IMRRIR:
+ Flash, AXISRAM, SRAMS, 12Cs, LTDC/DSI,
DMA2D, DMA, BDMA

h N ol VAN
User interface management (E=Epa) iV
« CPU1L: User interface &1

][ ] . : Sensors &1 + Data {3 =i%
_ . : LP mode sensors &1#

|

— e - oy,

Active mode

- e e - -

-_—

LP mode
———
—\

Lyys

life.augmented



I 245112

D1 D2
CPU1_SS CPu2
ETH
AXISRAM DMA2D 12C2
- o
P53 c
= w |
ITCM o LTDC/DSI DMA1 = SRAM1
= )
[%)] §
DTCM1 a SPI2 o SRAM2
DTCM2
PER... PER... 1| SRAM3
D3 CPU2_SS T
Bus Matrix 3 |
|w)]
m g w|Z _
d E k= N
3
D3Autonomous_SS

Wraﬂs implicitly allocated to CPU1

DU@eﬁphetals implicitly allocated to CPU2

Peripherals implicitly allocated to both

CPUs

- B RENE A IBEF RS ELS CPUL
 LTDC/DSI
« DMA2D
« FMC

- Ethernet, sensor &12# %0 Flash ofictg CPU2

- D3 B35 BDMA F[ sensor I8 (SPI,
12C,...) D BC4S D31,

- ATEFNTEINFE, DEZECPU2AIFlash, 40
(AIARRIRHMERT LAMERRRL, XA LASKHTD1I3AY
BTEPFOERIR, 1AZISEIFAYTHAE.



2] =

'{C+PU2 RIS IECPULNITEZERRIRFP/EILER, &INE. =8 N
- B AEAFEIRMES ZIBRREIR, RIUERFRERATHIND N

- R BRI
 EIRITAORIE AR, SRR E (AN L

- CPULEZE(FMAD1 HAVRERLMAFFREEE, SCPU2H
NSRS, DU AT AN,

- 24SensorfED3EAIB FIETAY, D1 F D2 15 n] LARIBT 4R,

s — P EENEIEIREY, IR KSR EARFESSCaRviRE, (7
90 D3iEAYsensorEHERI LA B Z{EFASRAMA)

] |
= aJ

life.augmented



I ZE513

AL FISERTIE(S

RS XIS HIF - INRRIR

- ekl . FIash,AXISRAM, SRAMSs, TIMERS,
CAN. UART, ADCs/DFSDM, DMAs,
Ethernet

[ ] : CPUl. EE?I‘IL}I%IJ

e Timers
« ADCs/DFSDM

. : SCAYIEMS
* Ethernet
« CAN
« USART




= Z . BB TR GRS CPUL
CPU2 - DMA1

s
* TIMERS
« SRAM1

Bus Matrix 1

] smave | - BIEFRFASER CPU2
] sraws | « DMA2

 USART
I  CAN
D3 CPU2_SS
Bus Matrix3 |] « ETH

- ERARNAZBNERESE, MR EEF
8],

******* - fl0: DMAL E5CPUL f§EF, DMA2 SEi4

CPU2fEH,

vINag
XNAVING
12814

| I T'ms implicitly allocated to CPU1 Peripherals implicitly allocated to both

CPUs
.augmented . L.
:r PerlpFneraIs implicitly allocated to CPU2



- BRI MERESHIEHEESBREIER, 1Lt IRZAY

F.
+ MPU (UERE AT LA N R R PO B B SR B e

- CPU2 FRAMBIE(SHERAVESS (CER/AE):

« Ethernet 1i¥t%
- CAN &5

- CPU1 : BB#liz %/ {aliRIK N

N—y—

=17

_Ji'%WU:% 86

EABRICIE R



W

Lys

life.augmented

=127

Comienc T
400 MHz
DPFPU
P
ETM
Py [4 1]

Embedded mEfnnliEE- Memory Interfaces

“F“‘ FMC (SORAM, NOR,
o

Fla:ih

ANEAl, OFSOM (=
choidiers), 3xES (s wi

sPI), -
R ZdISE OTG {1xHS.

LS,
ESP1, 4G,

=T e
2 x 32+hit advanced ,

- """—'" A ISART, Efemet MDIO,
u 16-bit LP timers HOMI-CEC, SWP, DCMI
1 x High Res. TIM el

12 % 16-bi T, 2 % WD Amera,




e STM32H7 Z&%2544

o B ZSTM32HT RGHEE]
. AXI RN HEL
« ART JIliEz=s

« STM32H7 7Zi&z8 4514

e STM32H7 Cache

« STM32H7 MPU

« STM32H7 BshA =
« STM32H7-CPUs #4LA
o STM32H7 1442

ABELHE

STM32H7 SNz LB FIR

STM32H7 WZRIESFIEE
. IPC

« HSEM
STM32H7 EBEETE

STM32H79M%

- DMA
. 1637 ADC

« LTDC MIPI 155158
- DLYB

- FMC

STM32H7 BEIlS&RIE



STM32H7 IPC

Inter-Processor Communication

‘ " life.augmented



JIfT 2 Inter-procesors communication (IPC)? mmm

* IBITEARCPURZ ERIN AT sEEIRIZAY, BRJRERIBE M ERT

- REBRT, FE—FHISRSEIL:
- U=
- RIFHEENEL

- IPC 2— L, AT AEAATERIEEFIZHEIR

o XFPALEI BT LASRIE :
- ZeHFTIEE Safe parallel computation
- [FF

* NI FFRIREERLL

Ly

life.augmented



=]

* NELtEAIRLE
°Z \?Tﬁ%ﬁ%

A9 &%
- Send JHEZIE AL RS

128 Receive JHE

R IL

s — IR E AL EE

&

-

- AhIREREZPRISCINS T

s = lr =}

- {EFE

bR

I—IRATRIFE

IPC #15




* STM32H7FRAIA] LAfsE

- f&E
- f&£

* IPC 1=RRa] LA

37E

e FreeRTOS OS

« BE&E OS-less HINFE

 |PC 121 S
o _Stream buffers TEA~E] CPUsZ [B13E(E45

- f5E

iIS[Z2

HERFhE=S

STM32H7 IPC f&RImNE

[EN)A PSS
JIRERIFEIIB(ES/ BN
] FreeRTOS IPC &R (F£STM32Cube H7 Firmware )

X ik Stream buffers



- IPC tRHIRE—EEE APIs,

T AEI

-

FreeRTOS IPC 1Rk

55 [BIATHREL:

1

« B\ \TaskB—MFERY Stream buffer (—1N&RIX, —MEIR)

< < < Y, < <
2 2 32 21|22
= = = |<E |<£ Ii:
.- - “
Notifications
IPC “ X > IPC
_ _
|
— |

|
Message n

Stream Buffer

(H=FE=R)

M



FreeRTOS IPC &R
- EIRTR9IPC BREN T—MRRIFH APIs

pxStreamBufferCreateBlocking () Create The Stream Buffer located in a shared

Memory
uxStreamBufferSend() Send message to the other Core
uxStreamBufferReceive() Receive message from the other Core



e STM32H7 RFLEEH

o B ZSTM32H7 R SHEE]
« AXI B R EEX
 ART JNiRES

« STM32H7 Zfif=s &4

« STM32H7 Cache

» STM32H7 MPU
« STM32H7 [FaAT

« STM32H7-CPUs #ZA
- STM32H7 #8%

ABLHF

« STM32H7 XUZALEBFIN A

* STM32H7 WZRIREZFIE(S
+ IPC

« HSEM 2> ZJ5FESC48
« STM32H7 EBJEETE

o STM32H79M%

- DMA
- 16{i ADC
 LTDC MIPI $54]/58
- DLYB

« FMC
« STM32H7BRINEIE



STM32H7 - HSEM

Hardware Semaphore

‘ 'l life.augmented



eeeeeeeee

- EEIHEINRAMEL

ANENHIEEITEREBRICPUL
AERCPU

—g = —1}

2= =

* PRI

2-step write, read back lock
1-step read lock

=S REEHIIAER

Hardware Semaphore (HSEM

Rz %Rk

. DA
. BHRIEEZ BT
. REREESE

A




R DS

= HIFNSERT @S

D1 D2

CPU2

* HSEM can help to manage shared
resources such as DMA controller,...
when it is needed by the two
applications on CPU1 and CPU2

TIMERs

Bus Matrix 1
Z Xie

ﬂ « HSEM can be used on the same

_@ application running on CPU?2 for task
synchronization

CPU2_SS T ]

D3
Bus Matrix 3 |

O

o< I

JHAE

> | C <
X

-—
D Peripherals implicitly allocated to CPU1 Peripherals implicitly allocated to both

, l D Peripherals implicitly allocated to CPU2

life.augmented



e STM32H7 EK%FZE

o B L STM32H7 R SHEE]
« AXI B2 N HEX
« ART JIlE=S
« STM32H7 1Zfi#z8 2544

e STM32H7 Cache
e STM32H7 MPU
« STM32H7 BT

« STM32H7-CPUs #ZA
- STM32H7 #8%

ABEZHE mmm

« STM32H7 S FIRL

« STM32H7 NZEZHIBEE
e |PC

* HSEM 2> z)FL53
- STM32H7 BBiFEIE

« STM32H74MZ

- DMA
« 16/ ADC
« LTDC MIPI $5351/28
- DLYB

« FMC

- STM32H7HRIRRIR



STM32H7 EBjRET

CortexMT Emheddedrrﬂnnlies- Memory Interfaces

- LI 1o
400 MHz F FMC {SDRAM, NOR,
e st e _

MPL F'ﬂ!-h Cual

ETM
2x18KB

ANEAl, OFSOM (=
choidiers), 3xES (s wi

sPI), -
R ZdISE OTG {1xHS.

1dF3),
BeSP, 450,
22 imens induding: =T TIFD-CAN, 1xFO-GAN
Ezﬂlﬁtﬂ'ﬂt‘-‘-ﬂ s IART+ 1xULP LART,
e 4xLISART, Ethemet, MDIO,
1 x High Res. TIM Hm’":ﬁl" mu';:ucu
12 x 16-bit TIM, 2 % WD




Lys
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v

STM32 H7

Single-core Cortex-M7 480 MHz

Dual-core Cortex-M7 480 MHz and Cortex- M4
240 MHz (STM32H7x5 and STM32H7x7 only)

Flash and RAM acceleration

SP-FPU and DP-FPU
4 x DMA STM32H7x7

430 + 240

Up to
2 Mbytes

RAM
(bytes)

Dual-core lines

1 Mbyte
(incl.128 Kbytes
DTCM + 64
Kbytes ITCM
+ 64 Kbytes
backupl} + 4
Kbytes backup2

TFT-LCD
JPEG DCDC +
codec LDO

MiPI-DSI

Standard 85 “C

2 x US82.0 016 FSHS

2 x SDMMC

USART, UART, SPI, I?C
2xCAN(I1xFDand 1 xTT)
HDMI-CEC

FMC, Dual-mode Quad-SP|
Ethernet MAC IEEE1588
Camera U'F

Analog {comp, ADP)

3 x ES + audio PLL
4 x SAl

2 x 12-bit DAC
SPDIF-RX

Chrom-ART Accelerator™

Crypto/Hash (except H742)'
Security services (except H742)
TANG

DFSDM

16- and 32-bit timers
3 x 16-bit ADC (up to 3.6 MSPS)

Voltage range 1.62 to 3.6 V
{except 100-pin package : 1.71 o 3.6 V)

Multi-powes domains

Nates :

1 : optional - dedicated CPN, STM32H7S0, STM32HT753, STM32HT755, STM32H757 for the Crypto Variants

480 + 240

480

480

480

Up to
2 Mbytes

Up to
2 Mbytes

Up to
2 Mbytes

128
Kbytes

1 Mbyte
{incl. 128 Kbytes
DTCM + 64
Kbytes ITCM
+ 64 Kbytes
backupl) + 4
Kbytes backup2

Single-core lines

1 Mbyte
(incl.128 Kbytes
DTCM + 64
Kbytes ITCM
+ 64 Kbytes
backupl) + 4
Kbytes backup?2

692K
(incl.128 Kbytes
DTCM + 64
Kbytes ITCM
+ 16 Kbytes
backupl) + 4
Kbytes backup?

Value line

1 Mbyte
(incl.128 Kbytes
DTCM + 64
Kbytes ITCM
+ 64 Kbytes
backupl) + 4
Kbytes backup2

2 : available Q4-2019 - Maximum extended temperature range: 125 *C ambiant / 140 °C junction. Dedicated part numbers

TFT-LCD
JPEG
codec

DCDC +
LDO

TFT-LCD
JPEG LDO
codec

no LDO

TFT-LCD
JPEG LDO
codec

Standard 85 °C

{Opt. Industrial

CPN 125 °C)?

Standard 85 °C

Standard 85 °C

Standard 85 “C

101
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R RS TR
ANERVHERE
FBIE sI&UETS (Scaling)
A EIEEITFEE S

{RINFEIRTCIREE
SFETHEEAST . BT EIaRs ° %QJ;S‘%B%EJZDC-DCEEJ:E%TQ%%, PRERS
I :
s . UeIEE:
VBAT backup #2z{,, RTC #{ backup ZF BRI EE
« Autonomous D3 domain £
JRIZ7AYHES

o7

ife.augmented



VDDA

b

VREF+ B

VDDSMPS

VDDLDO =

Voltage Regulator

VDD

Lys

life.augmented

VDDIO

Domain 3
Digital peripherals

Domain 1

CPU1
AXISRAM

Digital
peripherals

Domain 2

CPU2
D2SRAMSs
Digital
peripherals

103

VDD50USB
VDD33USB

(available only for STM32H7x7 line) VDD12DSI

Backup domain

LSE, RTC, backup
registers

VBAT




IR

JR37RYERRIREB U HIEFI ERE

* Vpp from 1.71to 3.6 V (1.62 to 3.6V with external supply supervisor)

Vgar from 1.2 to 3.6V including the RTC and 128-byte backup registers
* Vppsups from 1.80 to 3.6 V (when Vpgyps £ 1.2 V)

* Vppa from 1.62t0 3.6 V
- 1.62 V min. when ADCs or COMPs are used * Vppsouss from 4.5 t0 5.5 V for USB regulator
» 1.8V .when DACs are used * Vppsausg from 3 to 3.6 V for USB transceivers
+ 2.0 Vwhen OPAMPs are used
1.8 V min. when VREFBUF is used

Vppps from 3 to 3.6 V for DSI regulator
* Vppiops from 1.2V for DSI PHY

Lys

life.augmented

®) Vppsmps IS limited to 2.2 to 3.6 V on revY Silicon



(HEENE

* Vpp, & Vppgp Via POR/PDR, BOR (reset), and PVD (threshold interrupt on EXTI).
Vppa Via AVD (threshold interrupt on EXTI)
Vgt Via VBAT threshold (interrupt via Tamper)

Vore Core domain supply, via level detector (reset).
Core domain over voltage detection (forces SD to 1.0V, ACTVOSRDY signal invalid)

V¢, Backup domain supply, via level detector (reset).

Vgkp Backup domain RAM supply, via level detector (ready register bit BRRDY)
* Vppasusg USB regulated supply, via level detector (ready register bit USBRDY)

* Vegsups SD regulated supply, via level detector (ready register bit SDEXTRDY)
* Veapps DSI regulated supply, via level detector (ready register bit RRS) E | '

Lys

life.augmented



Step Down EB[E451#428

- ZAN .
- FATF4E#VDD 5L itER :
¢ Ej:%gévcoRE EM#&EE,
« SD will follow the device operating modes (Run, Stop, Standby).
« SD output level will be according the selected VOS and SVOS.

- LEPIZAYEBIE TS SLDOMLER
» SD operating modes will follow the device operating modes (Run, Stop, Standby).
« SD output level will be according the selected SDLEVEL (1.8 V or 2.5 V).

- IRMHINERAER
« SD forced always on in High Performance operating mode.
« SD output level will be according the selected SDLEVEL (1.8 V or 2.5 V).

- E{EIRTU

- 5EE (Run or External supply)

G; - O Sop)
SV i (standoy)

i



| DO E[FEHHEE um

1EVopioo EREFETIZ] VoreHIRBE

» Directly supply the V-gre domains

« LDO operating modes will follow the device operating modes (Run, Stop, Standby).
« LDO output level will be according the selected VOS and SVOS.

- Bypass

« LDO is off, the Core domain is directly supplied on V gge.

* Operating modes

Lys

life.augmented

* Main (Run)
» Low Power (Stop)
« Off (Standby)



Backup domain regulator

« Operating modes

* On
o Off

» Used to regulate the V,, supply to the Backup RAM level

* When Vgge IS present
« Backup domain regulator is off. (Allows to save backup battery consumption)
« Backup RAM is supplied from V gge.
* When Ve Is absent (STANDBY or VBAT mode) and backup regulator is enabled

« Backup domain regulator is on.
« Backup RAM is supplied from Vg p-

* When Voze IS absent (STANDBY or VBAT mode) and backup regulator is disabled

» Backup domain regulator is off.
« Backup RAM is powered down. (data lost)

Lys

life.augmented
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- TR R ST ARSI Voo
AV core FIFBIE

External connection

SMPS out ——>
. FERIERAEE RS V % Voo o

SMPS OUtm VCAP o VCAP
SD converted &giH = 1.2V 5
LDO &iH =1.00 V

Vbpswmps
&

o BRI LAY L EBIERYBCE |
FoHEAIRIRT P ECER] SRAMIT|E]
B EE—XEAN

GND B——

- MStandby t&2xIEHEH®E, EBJEED
B MEREFRY,
KYI

life.augmented



dual core only

[EREFITNFEZIRIAYR iGiERE

- 1. LDO f#H3 (SD disabled)
- LDO HH VDD#E

Vob, Vbpsp
® |

VLXSD

VDD

SD converter

(off)

VFBSD

Vsssp

1. LDO Supply

Lys
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dual core only

[EREFITNFEZIRIAYR iGiERE

- 2. 5% SD {#tE8 (LDO disabled)
* Regulator follows device operation modes

VDD! VDDSD

Voo

| Vcore

2. Direct SD Supply

Lys

life.augmented



dual core only

[EREFITNFEZIRIAYR iGiERE

* 3. SD £5 LDOHER (AL55IMERHHER)
* Both regulators follow device operation modes

VDD

3. SD supplies LDO (No External supply)

Lys
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dual core only

[EREFITNFEZIRIAYR iGiERE

- 4. SD £545MEBER RS {HtER, [EIAT45SLDOfHE

- SD W TFESMREEIVT
« LDO follow device operation modes

VDD

4. External SD supply, supplies LDO

Lys

life.augmented



dual core only

[EREFITNFEZIRIAYR iGiERE

+ 5. SD external supply & LDO bypass (LDO disabled)
- SD W TIFESMREEIUT

5. External SD Supply & Bypass

Lys

life.augmented



dual core only
TEREFNINFEZ BIRY R iE1tEE

* 6. Bypass (SD & LDO disabled)

Voo Vb, Vobsp
T -
Vixsp
SD_converter
VeBsp (off)
Vsssp
- | Vcore

V reg
(off)

6. Bypass

Lys
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151.6 mA

67.7 mA

@)

(@)
|

n
¥
=
n

Run Mode
CM7 400MHz exec from FLASH_A
’ cache ON, CM4 200MHz exec from
FLASH B ART ON All periph disabled

life.augmented

DR

MBS
=i8, VDD=3.3V

revYBeHNE

0.83 mA
0.51 mA

@)

)
E

Stop Mode
D1STANDBY, D2STANDBY,
D3STOP VOS4

0.65 mA

0.27 mA
0
q =
b | 7))

Stop mode
D1STANDBY, D2STANDBY,
D3STOP VOS5



FE R

RIRPIIMSRIEN IR ST B E

* Vrers - ADCs #] DACSHYZSEH £
- AL BRSNS EBERM, SE BRSNS EBEE%E L,

* Veers 5|, AEBEEESEETFBGAL00RY 2 EARTLAER, XMpEgZE L, XASIHFD Vppa &
A, BRERINISZREE. XETRESEBER P,



SHFRAEE, LI

* Rpr LIS FRESELE M.

- CPUL (Cortex M7)
- CPU2 (Cortex M4)
D3 autonomous

- EFIMNEDES, RFRAABAENECE
« —CPU F&RFrILAFE NHEHR:
« CPU F1 #EXIa A /S 250 0E
* D3 IHYRERAEME
o« RZRAEMFESBERIIMK
- BEXEREDEHIIME (PERXEN)
- D3 & BFRIVAH FEAR:
- D3 IR EHERE
Ly; - s=EstEXsEISNE (PERAMEN)

Iife.augmented « Autonomous mode peripherals need also to be allocated by a CPU sub-system.




D076

&5

=

i

LALINFE, KRBT : AR Veore I, BEBE, MIZRNRFIRI

il

» BEEIRIZH Veore BIREEFIIEHYEE

¢ VCORE EEE"JjZUﬁ
D1 domain — CPU1 (CM7), Flash, RAM, peripherals
D2 domain — CPU2 (CM4), RAM, peripherals
D3 domain — RAM, peripherals

- BFEL

« CPU modes (CRun, CSleep, CStop)
« Domain modes (DRun, DStop, DStandby)
« System modes (Run, Stop, Standby)

- BEEE

‘—  RUN mode Voltage Scaling (VOS), provides 3 ranges.
« STOP mode Voltage Scaling (SVOS), provide 3 ranges.

life.augmented



S EEIRT

1EREFITNFEZIRIAYR iGECLL

Voltage Stop mode
rang% SYSCLK CM7 CM4 D2/D3 domain Wakeup
Peripheral
Range 1 Run 480 MHz max | 480 MHz 240 MHz 240 MHz
Range 2 Run 360 MHz max | 360 MHz 180 MHz 180 MHz
Kernel clock on
Run 240 MHz max | 240 MHz 120 MHz 120 MHz
Range 3
Stop
Range 4 Stop off off off off
off
Range 5 Stop

Lys

life.augmented Range 1 is not available on industriel profile. Max frequency is 300MHz



B— MR Z A LASECE /ION 8& OFF
BgRY, FraMIMRETHERRE OFF, BRY Flash =Hl2SAYHT
£D1Run &, TCM 1 AXISRAM Bd§h/=E ON
£D2 Run 2, D2 SRAMSs Ad§h SLE2ON

24 Cortex-M4 MD2SRAMsafZ D3SRAMIE{THY:

D1 g EtJ#El] Power-down =T,
FR P EEEEFIRETEISRAM L !

122




CPU #={F=E1\

CRun CPU Active = CPU, CPU-sub system bus matrix(s), CPU enabled peripheral clock(s) active.

CSleep CPU Sleep = CPU clock stopped, CPU-sub system bus matrix(s), CPU sleep enabled peripheral clock(s) active.

CStop CPU Deepsleep = CPU, CPU-sub system bus matrix(s), CPU peripheral clock(s) stopped.

» CPU RUB{ERzCE I CPUIEH|

- N low power &I\
» CSleep is entered by executing WFI/WFE or on return from ISR. (DEEPSLEEP = 0)
« CStop is entered by executing WFI/WFE or on return from ISR. (DEEPSLEEP = 1)

- 1EH low power &I\
* When low power mode was entered by WFI or return from ISR

« on any CPU interrupt with sufficient priority

* When low power mode was entered by WFE
« on CPU event
"I « SVONPEND = 0 = on interrupts with sufficient priority
life.augmented « SVONPEND =1 = on any interrupt




15 YR/ FIR T,

DRun Domain bus matrix, clock active.
DStop Domain bus matrix, Domain peripheral clock(s) stopped.
DStandby Domain powered down.

» D1 & D2 B HHEFIRIVH CPU S BCAEIHITMEFIRTE.
* The domain is in:

 DRun when a CPU with allocated domain peripherals is in CRun or CSleep
« DStop when the CPU(s) with allocated domain peripherals is(are) in CStop and at least one
domain PDDS_Dn bit select stop

» DStandby when the CPU(s) with allocated domain peripherals is(are) in CStop and all
domain PDDS_Dn bits select standby

Lys
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AGTAVIRFIRT

Run System clock is active and forwarded to the system.
Stop System clock is stopped.
Standby System is powered down. (Backup domain may be kept active)

* R5RVIRFRRIUEHCPUs Flwakeup JRRIRTE
* Run when a CPU is in CRun or CSleep or a wakeup source is active.

- Stop when the CPUs are in CStop and all wakeup sources are cleared and D3 domain is not
forced in Run mode, and at least one PDDS_Dn bit select stop.

- Standby when the CPUs are in CStop and all wakeup sources are cleared and D3 domain is
not forced in Run mode, and all PDDS_Dn bits select standby.

» AFEFFD3 EEEETRIVT:
» A peripheral in the D3 domain need to be enabled for Autonomous mode.
", - A CPU forces the D3 domain to stay in Run mode via its RUN_D3 register bit

life.augmented




KFAIFEIRNES
fFfEHrﬁJo

ROFEHIEIRTS

CPUs #1D3 gL [=

Wakeup from STOP with CPU HOLD

= } CPU1 CRUN or CSLEEP

4 il wakeup ClSTOP. }

Wakeup

CPU2 CRUN or CSLEEP

from STANDBY

CPU1 CSTOP 4

CPU2 CRUN or CSLEEP

D1 domain DRUN

D2 domain DRUN

D2 peripheral allocation C1_ D1 peripheral allocation
‘H‘ C2_wakeup ‘wakeup C2_wakeup ‘E‘
. 4 N
2 2
-=|=-= = T;EI:‘. \ FESN . : \ :
\ / 8 D2 peripheral D1 peripheral 1 peripheral D2 peripher: s
I LJ ° delocation ¥ castor C1STOP delocation C1STO! delocation delocation ¥ costor

CPU1 CSTOP - CPU1CSTOP CPU1 CRUN or CSLEEP

CPU2 CRUN or CSLEEP CPU2 CSTOP

D1 domain DRUN

C1_wakeup

S_D2

CPU1 CRUN or CSLEEP
- 1
CPU2 CSTOP 1 CPU2 CRUN or CSLEEP

D.

¢ a CPU gOing to IOW power mOde' D1 domain DRUN ) ( D1 domain DSTOP

. D2 domain DSTOP 2 D2 domain DRUN / —
 CPU, Domain and System modes nﬁg \B%% -
. . . msmE Y castop, C1STOP ATO}A

-

C2STOP

C1STOP

- a peripheral allocation / de-location

« Domain mode
- a wakeup event

« CPU, Domain and System modes
+ changing PDDS setting to STANDBY

« Domain mode

CPU2 CSTOP

AIEC wakeup active (system D3 domain autonomous mode)

D1 domain DSTOP D1 domain DSTOP

D2 domain DSTOP D2 domain DSTOP
ClSTy WakeupA ACZSTOP ClSTOP*Wakeup“ ACZSTOP C1STO Wakeup‘

from from from
STOP ] sToP STOP

- \

STOP V Enter to STOP V Enter to STOP V Enter to STOP V Enter to STOP
CPUL CSTOP

CPU2 CSTOP

AIEC wakeups inactive
D1 domain DSTOP D1 domain DSTOP
D2 domain DSTOP D2 domain DSTOP

D CPU sub-system modes
ale)l o

D System D3 domain modes

-

STANDBY

V Enter to STANDBY

Lys

life.augmented




Lys
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STM32H7 RS2

o BN ZSTM32H7 ZFHEE]
o AXI BZ N HEX
« ART JNiEES

STM32H7 17z 514

STM32H7 Cache
STM32H7 MPU
STM32H7 BT,

STM32H7-CPUs #EA
« STM32H7 452

STM32H7 &L EFOR
STM32H7 SUzHIEZFRIEES
. IPC
« HSEM - z/FsLis
STM32H7 B RETH

STM32H79M&

* DMA

16/ ADC

« LTDC MIPI =88
« DLYB

« FMC

STM32H7 BEIlS&RIE

127
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AHBgL 7
CPU
Cortex-M7 ezltTr?b'\)A/te
12%T,fb“§',le DMA1 SDMMC2| |USBHS1| [USBHS2
| o | | o | | o |
= E =
E: 2 =S Zl &
r— bSI S| G| =S| O 9 gl o
H| a NI n_l a o _g
SDMM MDMA DMA2D ([T T5¢ e :(.' gl g » al =
= al = ol =
—I: D1-to-D2 AHB a a
I__LI | s I s | | s I s |
ﬂ l\ J\ J\ J\ ﬂ SRAMl 128
| I | Lo
SRAM2 128
— { I I I I IR
| | L
Flash A 32 Kbyte
I I I I 1 Mbyte ﬂ
Flash B
I ] I d
AXI SRAM
I I I I 512 Kbyte M
1
17
.
] | i
I 1 T -
64-bit AXI bus matrix 1 ﬂ
D1 domain T T T T
Dl DO | a'n 32-bit AHB bus matrix 2
D2 domain
D2-to-D1 AHB
D2-to-D3 AHB
[ BDMA ]
= D2 Domain
Legend T 'J__'
3
- TCM AHB —[I AHB4 [’—[] APB4 |
32-bit bus |AXI | APB SRAMA
64-bit bus Lsmmmm 11 Master interface 64 Kbyte

o Bus multiplexer (M EmC I, Sjave interface Backup
32-bit AHB bus matrix SRAM
. 4 Kbyte

D3 domain

life.augmented




STM32H7 - MDMA

FEERNTFEEFREEHISE Master direct memory acces

RS 1

K ' l life.augmented



A

« STM32H7 MDMA %F4iE

- ¥ master &k
interface Tim\"szﬁr « 64-bit AXI and 32-bit AHB master port

o) - RIERFHIR ECE
- BRI TR ETE
- AIECEREIRERIE

AHB Slave

. g

Programming

16x Channels System Bus

EXI Master Port

» Peripheral-to-Memory, Memory-to-Peripheral, and
Memory-to-Memory &\

STM32H7 AXI
Bus Matrix

32x Periph. Requests .2
per channel \_\L%J/lﬁ.ﬁ

© DMA SZHFR(EHFINER

- EZDCPU R M EIRE AT E,
m - TEERRYEERK

life.augmented



131

* MDMA 58— IR E 5 & &4,

» B4 a]BCERYSR &K/, 251X128 bytes

y E—jtaeivi*ﬂl?)%kd\l% bytes. 3T EHUREBRARI A RERHIEL285
FIFO, RTINS EEERIEUE

e.g. 16x64-bit or 32x32-bit

« WFTCMAFAIE], (NHEGEFMEUEXRIVER, B/NFaEETF32497
FoFEAAIA].

A

‘

life.augmented



MDMA jBIEf AR IRT\

* BPEK, ESURRIA/NER E%, 95 ARRY—H

1 g2 iR/
+ TRGM="00’

1x Buffer

1

B MBER— MR RE



MDMAEIE AR IRT

* BMEK, SRR/ R (E, A TAIFR—:

1 g2 iR/
+ TRGM="00
2. BREYAN

« TRGM="01

BRIBK— P REUEH



. BN

1.

2.

3.

MDMAEIE AR IRT

Kk, BURHAN B 15, F TR,

S TN
+ TRGM="00
BRAIA/N

+ TRGM="01
S IR

+ TRGM="10

linll

BRIEK LT R E



MDMAEIE AR IRT

« BB, #UEAIAR/N Bk B4, /A TAISRRI—:

1. Buffer {&ki A/
« TRGM="00’

2. BREYA/)N
« TRGM="01’

S5
 TRGM="10’

4. STREIBEEL
« TRGM="11

3.

linll

I

Y 1 1 e

—MEXAIREm, EREEERETT/INULL




. Buffer transfer EfE—1MEE L, —1"MDMAIGKE

HEHIEURE.

=, (ElR/VEE

EIREE L, FEEHAVEESE T MDMAISKaHAEIVATE,

- BARHINISUEIHIEE , BIIRVE,

- B A EREIBUN S RS
RN N,
FEETERERE RS

(&

T

Lys

life.augmented

E (8fi, 16fi, 32fid

TR burst REZRKG A RIZ.

(6411) FOFE

, DMA /SMRIBRBHZ [FRIIRS B

136




« —MRE—MELERIEE, 23X 64 Kbytes, BIZELERY buffer transfers (&%)

5ohk

- B RAVEUE

“start address” and “block length” TEN..

- IRIEMAERECE, — M ERER AT LABE—1MYMR/ DMABKA,

MR RBEMSINCREERKAE, FRERNBEER—

89 buffer transfer

137



» SRS, I LA

RE— N EERIEEA—ED
RESHITEFHFFRTHER.

T="M8{E:

: block length &##new block start address fIITEET

EE—TERE—REEEENHMERNRE—R T —MRERNAFINE

SRIMDMABIE, &e— 1 RERMN: X1 BERSEHN AR g5 #H—F1I MDMAIS

KRR,

138
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- IREBEIRILITIF repeat a block transfer, BANERYEFIEFREY “start
addresses” ,

- JEEHRINTFEIIASESITEEE0) BRI ERISSh, RS
UG EFT,
ErRALUEFTHIREIB 2fEH{E (BNDT)
EHTRAYEFIBAUMELHE, RIBRESE / BV E#HfEcE (BRSUM/BRDUM)
B8R 1

- SESHRITEENAR0, R —HRGEHNA— 1 ERIRAYR{EH.
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« SEEFIREAIFM Channel Link Address Register (CLAR) F£5891E

Ht, HNEEREY MDMA configuration

- R BEER RS HENE K WREE X R/ ESPURT S seE
b, WERALAETIEE N Complete channel data (TRGM=11)

» SNERE ARSI FESFas(TBR)ERT,

» NRAAIRIVIRE N TRGM=11 & 15T

crleis

life.augmented

SRR A BESTEE

ISWIEKABEHR IR
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- BEEACE (Channel link address LAR)WAZIIEAXIIBIFZSE]

« LAR value W7m

CTCR
CBNDTR
CSAR
CDAR
CBRUR
CLAR
CTBR
CMAR

v/ CMDR

augmented

0x00
0x04
0x08
0x0C
0x10
Ox14
O0x18
Ox1C
0x20

J Double Word address XJ3%, i.e. LAR[2:0] = 0x0

Transfer Configuration register

Block number of data register

Source address register

Destination address register

Block Repeat address Update register
Link Address register: Next descriptor
Trigger and Bus selection Register
Mask address register

Mask Data register



- MEAfth (DMA1 / DMA2FIBDMA)YLE

aj

- DMAHER, HUT—HEDMALSH,
ATLARREREIREHE E’a DMAs , #AFIREDMAREF

J(DTCM

B AXI-SRAM),

CRBETHAHWERS.

_JZ JRA0 BIREEE XﬂZu:

MDMA 2&

[

U*E NEGIIIE 1:3?
B

AFECPUTTR

XA G A

R{CH.

ESZHINTE

R SORRIAETS,

= SURFNEZREED LIHICPU

I><I
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STM32H7 - DMA

EEAFEFRIETIES(DMA)

‘ ' l life.augmented




IS

PERIPH
- » DMAL/2 $FAIE

MEM - ¥ AHB master B\%%
- - RERE
© BRI ETE
- EeEZUEEmIEI

» Peripheral-to-Memory, Memory-to-Peripheral, and

PE?JLTH Memory-to-Memory modes

-

MEM
Port

Stream

1

Up to 105 request per stream

Rz %Ak

DMA Z35D2 1afy timers, ADC, # BiHIME

Stream

TECPUMEIEE S TR ER,
L= NE SR

r Up to 105 request per stream
) /4

life.augmented



SE X IME RANXESME):
DMAMUX (DMA request router)
MDMA (Master direct memory access controller)
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STM32H7 - BDMA

BEARRERAFLIAESIES (BDMA)

K ' l life.augmented



IRQ

¢
2

Periph. Requests

AHB
Master

\ g

A

« STM32H7 BDMA $FIE
- RiGHUECE
- BRI ETE
- AJECERVEIEERIERED

+ Peripheral-to-Memory, Memory-to-Peripheral,
Peripheral-to-Peripheral, and Memory-to-Memory
modes

Rz FRRYEFAL

- DMA 37§F D3 BEHIFMZ

- 24 CPU A\ CStop F#H D1 8% D2 ig&biE
Dstandby B, #1TE0EER




7 /|\§E_LEI’J_J@EEJ_1_

FMEEESEILA Hardware request or software trigger

TR el SRR SRR S

* JRMVAYFIRIEREIEECE

=T JRFEAYEE (data format, increment type, address)

JHS7HYEIE T EFRE (half transfer, transfer complete, transfer error, global flags)

7435 circular buffer &1E.

HIR L aERIIER T, EixIE

=t Il
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BDMA requests BREY

« BDMAL 1Z=4#2812{ 7 channels BYi5[9]

© New: Bi¥—1 S E e RIEIIMZIEHK (Not OR gate)
- B MBEEHRIIGRA

bdma_req7
—_—

g Low Priority
(@)
j—> Request

|

BDMA

bdma_reql
: '
(3]
'jl—)
%]
bdma regg
"I g ' High Priority

(=]
| Request
|
life.augmented
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STM32H7- DMAMux

DMA &K E&H

‘ ' l life.augmented




A

- DMAIEKEEH (DMAMux) &1
- HEDMABREEIIMNG
- ERSPRAR, BRERSEERS
- EREEHEFEFADMAIERITEEE, FEEMLEMLADMA

gpus

UAZELSRs

DMAISRERGIRIIE R = RiE M
HNERFINEBEIDMATE K ETE



* DMA 153K%%%%

= Has
m:ﬁﬂ’:’lﬂ%ﬁwl‘lﬁlﬁiﬁﬂ DMA controller channel
221X 107 PN\ DMA request lines

B FRTIN, B BIHAY enable bit

2Z1K16 NMEIZENILERS

RN, B4 overrun flag

* DMA 1B RERLIEIE

DMA i5KERk, R S4RT
ZiK 32 > DMA 15K A 5 NIEHE
Event overrun flag, #5155 ERIDMAIEKEL AN

152



DMAMux FEE]

DMA request line multiplixer

Peripheral Request

DMA_CHx_Req

DMA request generator
Channel O
Channel 1

DMA_CHx_Ewvt

To DMA controlelrs

DMA request
trigger inputs

Channel N

A ¥ S—

Synchronization inputs

Lys

life.augmented
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STM32H7 RS2

o BN ZSTM32H7 ZFHEE]
o AXI BZ N HEX
« ART JNiEES

STM32H7 17z 514

STM32H7 Cache
STM32H7 MPU
STM32H7 BT,

STM32H7-CPUs #EA
« STM32H7 452

STM32H7 &L EFOR
STM32H7 SUzHIEZFRIEES
. IPC
« HSEM - z/FsLis
STM32H7 B RETH

STM32H79M&

- DMA
* 1643 ADC
- LTDC MIPI =128

 DLYB
e« FMC
STM32H7 BEIlS&RIE

154




STM32H7 — ADC

Analog-to-Digital Converter

Revision 1

‘ ' l life.augmented




A

\ - AR EIEF RIS R

* =/ ADCs FiR24 M HINEE
- 16{37£5H, BiA21-bitid SR
16-bit - 8 Msamples/s max. (14-bit)
- §ADCHIMEE 1.
* DMA{EKERL

Over sampler © FRERZERK

Over sampir
S

DMA/ Int gen x 3 /
- EB(KIHEE: 210 pA @ 1 Msample/s

© RIERREA, #UREIE, BARCPURYRE
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ADC BATT 3 fER

BMNEIE BIR2415NEBIEIE(GPIOS). BRim/ZE5D

YN 16-bit IR &I

R [E] 125nS 8 Msamples/s (When fape ek = 72 MHz, 14bit)
DIBERRTL BUR. &EEGIE. FNESEGEN

S i)\{ﬁF‘JZG'I\“ZﬁEE(for Timers & 10s)

YFIRINEE BRI K R=PAE )1

SHERLIE chiT4Efk. DMAER

{RIIFEIRT\ NS, BER, FEERURTIRE




- IREIRREET

- NERMHEBADCH LUEISEERFREE

- B oFERT 4R

- ADCHRILABEMFERI&EEIEER

« THRERUAR-

\N\N/

mn

SKIERTA]

- 2.5mA @ 8 Msamples/s,
« 210 pA @ 1 Msample/s,
» 100 pA @ 10 ksamples/s

Lys

life.augmented

DR

Conversion

Data Ready

Data Read

{ERDIREAT 1%

VDDA VREF+

[ ]

Deep power-down — ~

Auto wait ‘ S

j/

Current consumption
10000

1000

100
10 100 1000 10000

SAMPLING FREQUENCY (KSPS)

CURRENT CONSUMPTION
(UA)



» 8.00 Msamples/s for 72 MHz ADC
clock@14bit

- RAEREIR AT LA 3 16 Msamples/s

- BRI

- ENEERN(IFEEREEIH 26-bitEUE, AEECPURISE

- RiGHERF=S

- TR Doffset, BIFAILNME
Lys

life.augmented

=R E

SAR
ADC
B SAR > 16 Msps (Dual max)
ADC

SAR Accumulation Data
ADC Data register Shifter

8.00 Msps (Single max)

CHL CH2 CH8 CHl CH3 [IEEEEEEEes

1.5cycles l 32.5cycles l 16.5cycles
8.5 cycles 1.5cycles



ADC HEHRE
S mEEEMEEEx

- ADC %EE%/J\ 1'5ADC_CLKS ;\Ié"-\-i%,ﬂﬂ *D
75n0c ciks FEHR(14 bits).

S

- §2 K72 MHzREF4059 cycles UERE

16 bit 8.5 Cycles
8 Msamples /s > g
14 bits 7.5 Cycles
. BAB(FYERF BHH=hEr
E~{EE*§12: ilﬁl@ix 12 bits 6.5 Cycles

* 16-bit : 8.5,pc ciks(+1.5) => 7.2 Msamples/s
* 12-bit : 6.55pc cirs(+1.5) => 9 Msamples/s 10 bits 5.5 Cycles

* 10-bit : 5.5,p¢ crks (+1.5) => 10.2 Msamples/s 3 bits 4.5 Cycles
8-bit 1 4.5pc ks (+1.5) => 12 Msamples/s

Lys

life.augmented



- Al fRFEAUIT S
x2 to x1024

Accumulation
Data register

IERBAFIERT Left shift of O to
15 bits, right shift of O to 11 bits.

Ikl

]}
it

1IX32-bit 24

Oversampling Output
ratio resolution

x1(none)

13, PERERES

x1024

life.augmented

16 bits
18 bits
20 bits
21 bits

Data Shifter
Truncater

32-bit data
Output

Equivalent
sampling
frequency max

7.2Msps
450 ksamples/s
28.1 ksamples/s

7.0 ksamples/s



e STM32H7 RFLEEH

o B ZSTM32H7 R SHEE]
« AXI B R EEX
 ART JNiRES

« STM32H7 Zfif=s &4

« STM32H7 Cache

» STM32H7 MPU
« STM32H7 [FaAT

« STM32H7-CPUs #ZA
- STM32H7 #8%

ABLHF

« STM32H7 XUZALEBFIN A
« STM32H7 XUZHIREZFOIEE

e |IPC

» HSEM > 7/F548
« STM32H7 EBEETE

e« STM32H79MS
. DMA
« 16{if ADC
- LTDC MIPI $231)32
« DLYB
« FMC

« STM32H7BRINE&IE



‘

4

STM32H7x7 Graphic line
DSI Host

STM32 H7

Dual Core

‘ ' l life.augmented
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 Regulator
] FPLL
II:‘[rl DS1 Host

DATAP1
LTOHOG S

Rog| Dpsi ey HEC DATAN?

| Wrapper Packet | D-PHY AF'F“: OATARO
APB o Handler WE | D-PHY | -D_Eﬁ:ﬁﬁ?‘:'

APB {—)) Generic

CLKP
Register Error X

— CLKEN

APB ¥l Bank Management

Lys

fe.augmented



DS| BB[EEAT5=8

- DSI #EMEBI T A VDD12DSIREE, HESZVERM, —iEREBEMHY
DS| BB[xifTi8s, —FE/MNEHIDSIIERE,

VDDZI.2DSI VDDlZDSI_extern VDD12DSI

Vsspsi Vsspsi

VMcappsi Vdappsi oS|
VDD _extern VooD Voo_exiem Vo regulator
Vss Vss (ot

DSI PHY supplied by
internal DSI regulator

DSI PHY external supply

Lys
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DS| B[EEAT s

* YIERDSI| ANEARYE:
- VDDDSI 5 |ffiel#&1EZS VDD, 8 floating.
- VCAPDSI 5|fl/uizEszZl5MBRY VDD12DSI, {BERARE/NPRIERS.
* VSSDSI 5|flpisizt,

life.augmented
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STM32H7 ZESLa45

o BN LS TM32HT7 R FHEE]
o AXI BN BEX
« ART JNiEzs

STM32H7 1Zfifzs 514

STM32H7 Cache
STM32H7 MPU
STM32H7 B F =,

STM32H7-CPUs #EA
« STM32H7 455

167

STM32H7 X ZLEFIR
STM32H7 SUzHIEZFRIEE
. IPC
« HSEM - z/F 5L
STM32H7 ERETE

STM32H79M&

- DMA

« 16/ ADC

- LTDC MIPI $£#l28
* DLYB

- FMC

STM32H7 BEIHS&RE



STM32H7- DLYB

SEIRLR

‘ ' l life.augmented




JISDMMCH QSPI #iE1B (5=

Pt — MBRRAERTH

ISR
MHz.
. B
S BEEEEEB*ME.

I:Ij:il- !

25 MHz to 208

Delay Block (DLYB)

© Z#FSDMMC-RA]ZFER
- BE

SDMMCHIQSPIHIRIFAE
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TEE]

\_

slave AHB

AHB interface

Delay
control

DLYB

Delay line

Delay
feedback

Unit Delay line

HCLK

\4

Phase
selection

~

Input clock

Output clock phase selection

Output clock

Output Clock mux

/

Lys

life.augmented

Delay Block (DLYB)



KE

BitO
Bit1
Bit2
Bit3
Bit4
Bit5

Bit6
Bit7

/42

&

sves <Ml <M<

N

. E‘%ﬁ&

AR S AT BRI

.
Middle point of data valid window = Optimum capture position

SENMSSER 4JJK,PCB & X

EHIIK,

=N

[

>Z



Lys
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STM32H7 RS2

o BN ZSTM32H7 ZFHEE]
o AXI BZ N HEX
« ART JNiEES

STM32H7 17z 514

STM32H7 Cache
STM32H7 MPU
STM32H7 BT,

STM32H7-CPUs #EA
« STM32H7 452

STM32H7 &L EFOR
STM32H7 SUzHIEZFRIEES
. IPC
« HSEM - z/FsLis
STM32H7 B RETH

STM32H79M&

- DMA

16/ ADC

- LTDC MIPI =88
« DLYB

* FMC

STM32H7 BEIlS&RIE

1/2



STM32H7 - FMC

RiGHIFEESIR

‘ ' l life.augmented




A

« FMC >z MBI EEE RG24

- NOR Flash/PSRAM #4158
- NAND memory =28

J

| NOR - SDRAM memory =28
NOR / PSRAM signals
i - - JRI7RY PSRBT ER
controller —_
Shared
Configuration [ signals

registers

J\

NAND
memory
controller

R

signals - RAM ?T'E

- Flash memory § &
"33?3? - H47¥£0(Intel 8080 / Motorola 6800)

13t it

\

Ker ck

J

SDRAM
memory
controller

41

\

) /4

life.augmented



o 2 HN7 banks
PO banks 337 A95MEE memories
B 1AF bank BIHIZAY Chip %1%
B/ A1 bank BN BLE

- BICERE
FMC SMEBiaIR)sER =1k HCLK/2
o] dRtedIiY i s EElIRYIR S
8- ,16- or 32-hit FUE= L

HNER LS

I RRIC (ZERFEAmY, AEFSRF)
SRR E R AEIGA(NOR Flash and PSRAM)

1/5




ﬁj:_.l'EI/JlX o
S FEEREHEDNERE

« %7 memory-mapped IREEIE
- Static random access memory (SRAM)
- Read-only memory (ROM)
* NOR / OneNAND Flash memory
- PSRAM

 NAND Flash memory

- B¥E ECC e EEIA 8 Kbytes of data read/written
3 BJBERYFIMER (level, rising edge and falling edge)

« SDRAM memory
Ly - [FIZPDRAM (SDRAM) ZOAFIREY

life.augmented



ﬁ*‘.ﬂ«ﬂ SERN
S FEEREHMEDMmemores

o Z4THVWR B EMEIR (Parallel LCD modules)
* Intel 8080 and Motorola 6800




{ERDIFEARET

st

Run Active.

Sleep Active. Peripheral interrupts cause the device to exit Sleep mode.

(D1)Stop Frozen. Peripheral registers content is kept.

(D1)Standby g?;;/]zrs;;rc]lgévg. The peripheral must be reinitialized after exiting domain and system

Lys

life.augmented



STM32H7 &2 %FIE

‘ ' l life.augmented




Standard Flash protections

* Readout Device Protection (RDP)on Flash and Backup SRAM

+ Level O:
* No protection. Access to Flash and backup SRAM allowed whatever the boot configuration
(Flash, RAM, Debug)
- Level 1:

* No access to Flash memory or backup SRAM can be performed while the debug feature is
connected or while booting from RAM or system memory bootloader.

* Option bytes can still be modified

» Level regression is possible with flash mass erase.
« Level 2:

 All protections provided by Level 1 are active.

» Booting from RAM or system memory bootloader is no more allowed.

« JTAG, SWV (single-wire viewer), ETM, and boundary scan are disabled.
» User option bytes can no longer be changed => Permanent protection

Lys

life.augmented
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 \Write protection

Protect Flash memory against unwanted modifications of the non-volatile code and/or
data

Any Flash sector can be independently write-protected or unprotected

* Proprietary Code Readout Protection (PCROP)

Code area defined as execute-only to protect code from dumping
One PCROP area per bank can be defined with a granularity of 256 bytes
No data access is allowed (code shall be compiled with correct option)

Only the Cortex-M7 core is allowed to execute (fetch) code from the PCROP area.
Cortex M4 has N0 access to PCROP area.

Lys
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STM32H7 $H3&
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Pin package Compatibility

Pin incompatibility between legacy and Industrial / Graphic lines (176 LQFP)

o =
~owe g N
EEEE SMPS >>a>
PE2 |1 egER
PE3 |2 pE2[1FFFF
PE4 |3 PE3 | 2
PES |4 PE4 | 3
Thar T PES | 5
PI8 |7 e —TE T
PC13 |8 VDD | 7
PC14-0SC32_IN |8 VBAT | &
PC15-0SC32_OUT |10 be1a0 chgcm 1%
P||31Ig :12 C15-0SC32_OUT |11
P11 Voo L
VDD :: VSSSMPS | 14
PFO |18 VLXSMPS | 15
PFO |18
Pra |20 PF1 1o STM32H755xxx
PF5 |21
vss |z pF [22 STM32H745xXxX
S TM32H 753xxX o | s STM32H757xxx
VDD |25
STM32H743xxX pro |27 — pE7 |27 STM32H747xXxX
. PF10 |28 prs | 28
Legacy line prroSeN |12 ore |2 Industrial & Graphic
NFF{'(S:E g; PHO-0SC_IN |31 |
e | PHIOSC O |3 ine
PC2 |34 PCO |34
PC3 |35 PC1 |35
36
Vggi g? Eggig a7
38
VDDA |3 VEEE: s
PAU-W';:': :‘1’ PAO-WKUP |41
’I PA2 |42 PAT 42
. Prs | VDD |44
life.augmented sadh 47 48 45 46 4] 48




Pin package compatibility

Pin incompatibility between Industrial and Graphic lines (176 LQFP)

STM32H755xxx
STM32H745xxx
Industrial line

Lys
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84 85 86 87 88

BE2RORERSEE

PA13
PA12
PA11
PA10
PAS
PAS
VYDD
PC9
PC&
PC7T
PC8B
VYDD3I3UsSB
VDDSsS0OUSB
VSS
PG8
PG7
PG6
PGS
PG4
YDD
V35S
PG3

PK1
PKO
V35
VDD
PJ11
PJ10
PJ9
PJa

VDD
PD15
PD14
PD13
PD12
PD11
VSS
vDD
PD10
PD9
PD&

131

DSI

g288eR8988

g
:
g
%

PA13
PA12
PA11
PA10
PAS
PAS
VDD
PC9
PC38
PCT
PCB
VDD33USB
VDDS0OUSB
VSS
PG8&
PGT
PGB
PGS
PG4
VDD
VSS
PG3

VSSDSI

DSI_VDD12
DSI_CK_N
DSI_CK_P
VSSDSI
DSI_DO_N
DSI_DO_P
VDD12DS|
VCAPDSI

L B E—

VDD
PD15
FPD14
PD13
PD12
PD11
VWSS
VDD
PD10
PD9
PD38

STM32H757xxx
STM32H747xxx
Graphic line




Pin package Compatibility

Pin incompatibility between Industrial and Graphic lines (LQFP208)

VDD33USE
VDD50USB
VSS

PCB
141 | VDD33USBE
140 vggﬁnu sSB

v PG8

37| P&? PG7

136 | PG6 PG5

135| PG5 PG4

134 PG4

133| vDD Egg

31| ves PG3

BEEE]

12a| PKA1 DS D1 N

127 | PKO DSID1 P

3| Ve By
STM32H755xxX i2a| PITI OSICKP STM32H757xXX

PJa —
STM32H745xxXx 27| Pia DSI DO N STM32H747xXxX
. ) e | VoD VDD1208 G e IF

Industrial line s | BJ7 Ve raphic line

115 PD14

114 | vDD PD14

113 ] VWSS VDD

112] PD13 V35

| £812

18| vSs PD12

108 WDD
107 PD10
106 | PD9
105| PD8

life.augmented
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104




13 12 1 10 9 8 7 6 5 4 3 2
A onc | vooLpos| veaps | ees | vop PB4 PG15 VDD PD4 PDO PA15 |}|,3%D2
B VBAT | PE4 VDD PEO vss PBS5 PB3 vss PD3 PC12 voD | vcap2
PC14- PC15-
¢ |oscer nbsmor® o PES vss PBY PB7 PB6 PD6 PC11 Vss PA13 PA10
D VDD S‘:ffs vss PE3 PE2 PE1 BooTo |  PD7 PC10 PAQ PAS PCY
VDD VLX VFB VDD50
E o | s | sues PFO PC13 PE6 | PDR_ON| PD2 PA14 PC7 Don VDD
F PF3 PF2 PF4 PF5 PF1 PF11 PD5 PD1 PC6 PG4 VSS PGS PG5
G VDD vss PCO PC1 PAG PF12 | PE10 PE11 PD8 PG3 PG2 DD1S'E, DDf'ﬁ
PHI- PHO- DS| DS
H o osc out| oanm| NRST PAS PBA PF13 PE7 PB10 | PB13 Pp1a | vssosi| 295 | 2°%
J vssA | VRer+ | vDDA PA3 PA7 PF15 PES PE12 | PB12 PD11 PD15 gf’P DDUS'N
K pc2.c | Pc3c PA2 PA4 PBO PF14 PE9 PE13 | PB11 PD9 PD13 VDD vgglp
L |pac-wkup| Pa1 vss PC5 vss PGO vss PE15 vss | vooLoo{ P10 PD12 VSS
M vss VDD PC4 PB2 VDD PG1 VDD PE14 | vcapt | vop PB14 PB15 VSS

Lys
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STM32 H7

"I ST RESTRICTED - THIS PRES CONTAINS
MANY SENSITIVE PRODUCTS NOT YET ANNOUNCED

ife. t
lite.augmented NOT TO BE GIVEN WITHOUT NDA



