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Discovery kits with STM32H745XI and STM32H750XB microcontrollers

Introduction

The STM32H745|-DISCO and STM32H750B-DK Discovery kits are complete demonstration and development platforms for
STMicroelectronics Arm® Cortex®-M7 and -M4 dual-core-based STM32H745X| (STM32H745XIH6 order code) and
STM32H750XB (STM32H750XBH6 order code) microcontrollers. Both devices feature four 12Cs, six SPIs with three multiplexed

simplex 12Ss, two SD/SDIO/DMMC interfaces, four USARTs, four UARTs, one LPUART, two CAN controllers, three 16-bit ADCs,
two 12-bit DACs, four SAls, 8- to 14-bit digital camera interface, 1 Mbyte (STM32H745XIH6) or 128 Kbytes (STM32H750XBHG6)
of internal SRAM and 2 Mbytes of Flash memory, a USB OTG HS and a USB OTG FS, an Ethernet MAC interface, an FMC
interface, a Quad-SPI interface, and SWD debugging support. The STM32H745I-DISCO and STM32H750B-DK Discovery kits
enable users to quickly get started and develop applications.

In addition, the STM32H7451-DISCO and STM32H750B-DK, shown in Figure 1 and Figure 2, can be used as a reference
design for user application prototyping before porting to the final product.

The full range of hardware features available on the board helps users improve application development by an evaluation of
almost all peripherals (such as USB OTG FS, Ethernet 10/100Mb, eMMC, USART, SAI Audio DAC stereo with audio jack input
and output, MEMS digital microphone, SDRAM, Quad-SPI Flash memory, and RGB LCD interface with capacitive multi-touch
panel). Arduino™ Uno V3 connectors provide easy connection to extension shields or daughterboards for specific applications.
STLINK-V3E is integrated into the board, as an embedded in-circuit debugger and programmer for the STM32 microcontroller
and the USB Virtual COM port bridge.

The STM32H745|-DISCO and STM32H750B-DK boards come with the STM32CubeH7 MCU package, which provides an
STM32 comprehensive software HAL library as well as various software examples.

Figure 1. STM32H7451-DISCO and STM32H750B-DK Figure 2. STM32H7451-DISCO and STM32H750B-DK
boards (top view) boards (bottom view)

Pictures are not contractual. PCB colors may differ.
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For further information contact your local STMicroelectronics sales office.


https://www.st.com/en/product/stm32h745i-disco
https://www.st.com/en/product/stm32h750b-dk
https://www.st.com/en/product/stm32h745xi
https://www.st.com/en/product/stm32h750xb
https://www.st.com/en/product/stm32h745i-disco
https://www.st.com/en/product/stm32h750b-dk
https://www.st.com/en/product/stm32h745i-disco
https://www.st.com/en/product/stm32h750b-dk
https://www.st.com/en/product/stm32h745i-disco
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1 Features

. Arm® Cortex® core-based microcontroller with 2 Mbytes (STM32H745XIH6) or 128 Kbytes
(STM32H750XBH6) of Flash memory and 1 Mbyte of RAM, in TFBGA240+25 package

. 4.3” RGB interface LCD with touch panel connector
. Ethernet compliant with IEEE-802.3-2002, and POE
. USB OTG FS with Micro-AB connector
. SAl audio codec
. One ST-MEMS digital microphone
. 2 x 512-Mbit Quad-SPI NOR Flash memory
. 128-Mbit SDRAM
. 4-Gbyte on-board eMMC
. 1 user and reset push-button
. Fanout daughterboard
. 2 x FDCANs
. Board connectors:
—  USB FS Micro-AB connectors
—  ST-LINK Micro-B USB connector
—  USB power Micro-B connector
- Ethernet RJ45
—  Stereo headset jack including analog microphone input
— Audio header for external speakers
—  TAG-Connect 10-pin footprint
- Arm® Cortex® 10-pin 1.27 mm pitch debug connector over STDC14 footprint
—  Arduino™ Uno V3 expansion connectors
—  STMod+
. Flexible power-supply options:
- STLINK-V3 USB connector, USB FS connector
— 5V delivered by RJ45 (Power Over Ethernet)
— 5V delivered by Arduino™ or external connector
—  USB charger
—  USB power

. On-board STLINK-V3E debugger/programmer with USB re-enumeration capability: mass storage, Virtual
COM port, and debug port

. Support of a wide choice of Integrated Development Environments (IDEs) including IAR™, Keil®, GCC-
based IDEs

Note: Arm is a registered trademark of Arm Limited (or its subsidiaries) in the US and/or elsewhere.

arm
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2 Ordering information

To order the STM32H745|-DISCO and STM32H750B-DK Discovery kits, refer to Table 1. Additional information is
available from the datasheet and reference manual of the target STM32.

Table 1. List of available products

STM32H7451-DISCO STM32H745XIH6U
MB1381
STM32H750B-DK STM32H750XBH6U
2.1 Product marking

Evaluation tools marked as “ES” or “E” are not yet qualified and therefore not ready to be used as reference
design or in production. Any consequences deriving from such usage will not be at ST charge. In no event, ST will
be liable for any customer usage of these engineering sample tools as reference design or in production.

“E” or “ES” marking examples of location:

. On the targeted STM32 that is soldered on the board (for illustration of STM32 marking, refer to the STM32
datasheet “Package information” paragraph at the www.st.com website).

. Next to the evaluation tool ordering part number that is stuck or silk-screen printed on the board.
Some boards feature a specific STM32 device version, which allows the operation of any bundled commercial

stack/library available. This STM32 device shows a "U" marking option at the end of the standard part number
and is not available for sales.

In order to use the same commercial stack in his application, a developer may need to purchase a part number
specific to this stack/library. The price of those part numbers includes the stack/library royalties.

2.2 Codification

The meaning of the codification is explained in Table 2.

Table 2. Codification explanation

STM32H7XXY-DISCO AF .

STM32H7 MCU series in STM32 Arm Cortex MCUs STM32H7 Series
XX MCU product line in the series STM32H745
STM32 Flash memory size:
Y . B for 128 Kbytes 2 Mbytes
. | for 2 Mbytes
DISCO / DK Discovery kit Discovery kit

The order code is mentioned on a sticker placed on the top side of the board.
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Development environment

3 Development environment

3.1 System requirements

+  Windows® OS (7, 8 and 10), Linux® 64-bit, or macOS®
. USB Type-A to Micro-B cable

Note: macOS® is a trademark of Apple Inc. registered in the U.S. and other countries.

3.2 Development toolchains
+  Keil® MDK-ARM (see note)
+  IAR™ EWARM (see note)
. GCC-based IDEs

Note: On Windows® only.

3.3 Demonstration software

The demonstration software, included in the STM32Cube MCU Package corresponding to the on-board
microcontroller, is preloaded in the STM32 Flash memory for easy demonstration of the device peripherals in
standalone mode. The latest versions of the demonstration source code and associated documentation can be
downloaded from www.st.com.
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4 Conventions

Table 3 provides the conventions used for the ON and OFF settings in the present document.

Table 3. ON/OFF convention

Jumper JPx ON Jumper fitted
Jumper JPx OFF Jumper not fitted
Jumper JPx [1-2] Jumper should be fitted between Pin 1 and Pin 2
Solder bridge SBx ON SBx connections closed by 0 Q resistor
Solder bridge SBx OFF SBx connections left open
Resistor Rx ON Resistor soldered
Resistor Rx OFF Resistor not soldered
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Delivery recommendations

5 Delivery recommendations

Before the first use, make sure that no damage occurred to the board during shipment and no socketed
components are not firmly fixed in their sockets or loose in the plastic bag.
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6 Hardware layout and configuration

The STM32H745|-DISCO and STM32H750B-DK Discovery kits are designed around the STM32H745XIH6 and
STM32H750XBH6 microcontrollers, respectively. Both microcontrollers are packaged in TFBGA240+25. The
hardware block diagram (see Figure 3) illustrates the connection between the microcontroller and the peripherals
(SDRAM, eMMC, Quad-SPI Flash memory, FDCAN, LCD RGB connector, USB OTG connectors, UART,
Ethernet, Audio, TAG connector, STDC connector, Arduino™ Uno shields and embedded ST-LINK). Figure 4 and
Figure 5 help to locate these features on the STM32H7451-DISCO and STM32H750B-DK boards.

Figure 3. Hardware block diagram

STLINK.V3E UART3 | o6 |——  UsBoomnector |
| MII Ethernet |
| TAG connector SWD |
| UART1 |- POE |
| STDC connector
LCD .
32.768 kHz crystal RTC ] 4.3 inch RGB LCD
STM32H745XI/STM32H750XB
in TFGA240+25
128 Mbit SDRAM }7 FMC SAI2
| [ = Audio Codec
2x512 Mbit Quad-SPI Flash :IQSPI | —— _J_
memory
| 4GbyteeMMC —— spmwmct | 2c4 |— o ARD connector
| Power supply Ii PWR | SPI2
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| 2x FDCANs Ii FDCAN1/2 | UART2
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STM32H745I-DISCO and STM32H750B-DK layout

6.1 STM32H7451-DISCO and STM32H750B-DK layout

Figure 4. STM32H745I-DISCO and STM32H750B-DK Discovery board top layout
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Figure 5. STM32H745I-DISCO and STM32H750B-DK Discovery board bottom layout
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6.2 STM32H7451-DISCO and STM32H750B-DK mechanical drawing
Figure 6 shows the mechanical dimensions of the STM32H745|-DISCO and STM32H750B-DK boards.

Figure 6. STM32H745I-DISCO and STM32H750B-DK Discovery board mechanical drawing (bottom view)
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6.3 Embedded STLINK-V3E

The STLINK-V3E programming and debugging tool is integrated into the STM32H745|-DISCO and
STM32H750B-DK Discovery kits. It supports:

. USB software re-enumeration

. Virtual COM port interface on USB

. Mass storage interface on USB
. USB power management request for more than 100 mA power on USB

The USB connector (CN14) can be used to power the STM32H745|-DISCO and STM32H750B-DK regardless of

the STLINK-V3E facility used for debugging or programming the STM32H745XIH6 and STM32H750XBH6. This
holds also when the STLINK-V3E standalone tool is connected to CN4 or CN16 connector and used for

debugging or programming the STM32H745XIH6 and STM32H750XBH6. Section 6.4 Power Supply provides
more details about STM32H745|-DISCO and STM32H750B-DK powering.

Refer to www.st.com for details about STLINK-V3E.
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Drivers and firmware upgrade

The STLINK-V3E requires drivers to be installed on Windows®. It embeds a firmware which needs to be updated
from time to time in order to benefit from new functionalities and bug corrections. Refer to technical note Overview
of ST-LINK derivatives (TN1235) for details.

6.4 Power Supply

The STM32H7451-DISCO and STM32H750B-DK Discovery kits are designed to be powered from a 5V DC power
source. Either of the following five 5 V DC power inputs can be used, upon appropriate board configuration:

. Micro-B USB receptacle CN14 of STLNK-V3E without enumeration: up to 50 OmA can be supplied to the
board (JP8 jumper setting on CHGR position on the silkscreen).

«  7to 12V DC power from CN3 pin8: named VIN on the silkscreen, extension connectors for Arduino™ Uno
shields or daughterboard (JP8 jumper setting on E5V on the silkscreen).

. 48 V DC power from RJ45 connector CN1 (Ethernet):
In this case, the on-board module POE (power over ethernet) generates the 5 V supply voltage with up to
600 mA. This module is a powered device complying with IEEE 802.3af, class 1/ 2 standard. The external
power supply must be fully IEEE 802.3af compliant (JP8 jumper setting on POE5V on the silkscreen).

. Micro-AB USB receptacle CN13 of the USB OTG_FS interface: marked USB OTG FS on the board (JP8
jumper setting on USBFS on the silkscreen), and supplying up to 500 mA to the board.

. Micro-B USB receptacle CN15 of the USB power: marked USB PWR on the board (JP8 jumper setting on
USBPWR on the silkscreen), and supplying up to 500 mA to the board.

. Micro-B USB receptacle CN14 of STLINK-V3E with enumeration: with enumeration feature (see Supplying
the board through the STLINK-V3E USB port), up to 500 mA can be supplied to the board (JP8 jumper
setting on STLK on the silkscreen).

The LD4 green LED turns ON when the voltage on the power line marked as +5 V is present. All the supply
voltage lines required for the operation of the STM32H745|-DISCO/STM32H750B-DK components are derived
from this +5 V line.

Supplying the board through the STLINK-V3E USB port

To power the STM32H745|-DISCO and STM32H750B-DK in this way, the USB host (a PC) gets connected to the
Micro-B USB receptacle of the board via a USB cable. The connection event starts the USB enumeration
procedure. In its initial phase, the host USB port current supply capability is limited to 100 mA. This is sufficient
since only the STLINK-V3E part of the STM32H745|-DISCO/STM32H750B-DK draws power at that time: the U24
STMPS2151 power switch is set to the OFF position, which isolates the rest of the board from the power source.
In the next phase of the enumeration procedure, the host PC informs the STLINK-V3E that it is able to supply
current up to 300 mA. If the answer is positive, the STLINK-V3E sets the U24 STMPS2151 switch to the ON
position to supply power to the rest of the board. Otherwise, CN3 pin8 (VIN) or CN15 can be used to supply the
board instead.

Should a short-circuit occur on the board, the STMPS2151 power switch protects the USB port of the host PC
against a current demand exceeding 500 mA, In such an event, the LD4 LED lights up.

The STM32H745|-DISCO and STM32H750B-DK boards can also be supplied from a USB power source that
does not support enumeration, such as a USB charger. In this particular case, JP6 jumper must be ON with a
jumper hat as shown in Table 4. Power-supply related jumper and solder bridge settings. STLINK-V3E bypasses
STMPS2151 power regardless of the enumeration procedure result and passes the power unconditionally to the
board.

The LD4 green LED turns ON whenever the whole board is powered.

Using STLINK-V3E along with powering through external power

It can happen that the board requires a supply current higher than 300 mA. It consequently cannot be supplied
from host PC connected to STLINK-3E USB port for debugging or programming the STM32H745XIH6 or
STM32H750XBH6 microcontroller. In such a case, the board can be supplied through CN3 pin8 (marked VIN on
the board) or by CN15.

To do this, it is important to power the board before connecting it with the host PC, which requires the following
sequence to be respected:

1. Set jumper JP8 in the E5V or CHGR position.
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2.  Connect the external power source to CN3 pin8 or CN15.
3.  Check that the green LED LD4 is turned ON.
4.  Connect the host PC to USB connector CN14.
Caution: If the board requests more than 300 mA and the host PC is connected via USB before the board is powered
from CN3 pin8 or CN15, the following events may occur (listed in reverse severity order):

1. The host PC is capable of supplying 300 mA (the enumeration succeeds) but does not feature any over-
current protection on its USB port. It is damaged due to over-current.

2. The host PC is capable of supplying 300 mA (the enumeration succeeds) and it has a built-in over-current
protection on its USB port, limiting or shutting down the power out of its USB port when the excessive
current demand from STM32H745|-DISCO/ STM32H750B-DK is detected. This causes an operating failure
of the board.

3. The host PC is not capable of supplying 300 mA (the enumeration fails). The STLINK-V3E does not supply
the rest of the STM32H745|-DISCO/STM32H750B-DK from its USB port VBUS line.

SMPS/LDO power supply

There are three solutions to provide power to the microcontroller Vcorg logic supply: SMPS, LDO, and SMPS
and LDO. Power consumption in Run mode is significantly improved by generating Vcorg from the internal
DC/DC converter (SMPS) and the default connection must be set to SMPS. Some modifications are required to
supply the microcontroller from the LDO. Below the board configuration for each case:

. LDO mode (default on the STM32H750XB): mount SB6, SB17 and SB45; remove SB5, SB18, SB26, SB27,
SB44, SB46 and L4.

. SMPS mode (default on the STM32H745XI): mount SB5, SB18, SB44, SB46 and L4; remove SB6, SB17,
SB27, SB26 and SB45.

. SMPS plus LDO mode: mount SB6, SB17, SB44, SB46 and L4; remove SB26, SB5, SB18, SB27 and SB45.

Using inconsistent firmware and hardware configurations for Vcore SMPS/LDO mode causes the board to be
bricked and unable to start up. To recover from this status, resolder the component according to the steps below:

1. Check the microcontroller firmware configuration regarding the Vcorg power mode.

2. Resolder the solder bridge as described above for SMPS or LDO mode.

3. At power-on, check that the ST-LINK operates normally.

4.  When the ST-LINK is connected, use the right SMPS/LDO configuration for your application.

Table 4. Power-supply related jumper and solder bridge settings describes the settings of all the jumpers related
to the powering of the STM32H7451-DISCO/STM32H750B-DK and the extension board. VDD_MCU corresponds
to the STM32H745XIH6/STM32H750XBHG6 digital supply voltage line. It can be connected to a fixed 3.3 V supply.
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Table 4. Power-supply related jumper and solder bridge settings

Jumper/Solder bridge m Configuration

The STM32H7451-DISCO/STM32H750B-DK is supplied through the CN14 Micro-B
USB receptacle.

SO0
X )

ra0d @ @
siasn @ @
yuis @ @

The STM32H7451-DISCO/STM32H750B-DK is supplied through the pin 8 of CN3
(marked VIN).

wo @ @

ns3

ra0d @ @
siesn @ @
us @ @

The STM32H745I-DISCO/STM32H750B-DK is supplied through the RJ45 connector
CN1.

JP8

wo @ @
e 0@

00l
sdasn IE siesn @ @

s @ @

Power source selector

X XN
oo o ee 1heSTM32H7451-DISCO/STM32H750B-DK is supplied through the CN13 Micro-AB
g 5 852 USBreceptacle.
Default setting
eooe
eoeo o@ The STM32H7451-DISCO/STM32H750B-DK is supplied through the CN14 Micro-B
23§ &g USBreceptacle. It depends on host PC USB port powering capability declared in the
o enumeration.
Default setting
SB23 SB23 ON

VBAT is connected to +3V3.

VBAT connection SB23 OFF | VBAT is not connected to +3V3.

Default setting.
SB15 SB150N  yDD_USB (VDDUSB terminal of STM32H745XIH6/STM32H750XBHS) is connected
VDD_USB connection to VDD_MCU.
SB15 OFF | VDD_USB is not connected to VDD_MCU.

Default setting

JP1 @ VDD_MCU (VDD terminals of STM32H745XIH6/STM32H750XBH6) is connected to
fixed +3.3 V.
VDD_MCU connection
VDD_MCU (VDD terminals of STM32H745XIH6/STM32H750XBH6) is not connected

® 0 i fixed+33V

Note: STM32H750B-DK only supports the LDO mode.

6.5 Clock sources
Three clock sources are available on the STM32H7451-DISCO and STM32H750B-DK boards:
. X1: 25 MHz oscillator for STM32H745XIH6/STM32H750XBH6 microcontroller and Ethernet PHY.
. X2: 32 KHz crystal for STM32H745XIH6/STM32H750XBH6 embedded RTC
. X3: 25 MHz oscillator for STLK.

6.6 Reset sources

The reset signal of the STM32H745I-DISCO and STM32H750B-DK Discovery kits is active low. The reset
sources include:

. B2 reset button

«  Arduino™ Uno shield board from CN3
. Embedded STLINK-V3E

. TAG connector

. STDC14 receiver

. eMMC

. Ethernet
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6.7 Audio

An audio Codec WM8994ECS/R from CIRRUS with four DACs and two ADCs is connected to the
STM32H745XIH6 and STM32H750XBH6 SAl interface. It communicates with the STM32H745XIH6 and

STM32H750XBH6 microcontrollers via an 12C bus shared with the touchpanel of the RGB LCD, Arduino™ and
STMod+ connectors.

. The analog input line is connected to the WM8994ECS/R ADC through the blue audio jack (CN8).
. The analog output line is connected to the WM8994ECS/R DAC via the green audio jack (CN9).

. Two external speakers can be connected to WM8994ECS/R via CN18 for left speaker and CN17 for right
speaker.

. The STM32H745]-DISCO and STM32H750B-DK feature one digital MP34DTO1TR microphones (ST MEMs
microphone). They are connected to the input digital microphones of the STM32H745XIH6/
STM32H750XBH6 and are managed by the PDM functionality.

6.8 USB OTG_FS

The STM32H745I-DISCO and STM32H750B-DK boards support USB OTG full-speed communications via the
CN13 USB Micro-AB connector.

The USB connectors can power the Discovery kit with a 5V DC supply voltage, at a current up to 500 mA.

A USB power switch is also connected to VBUS and provides power to CN13. The green LED LD1 is lit when
either one of the following event occurs:

. The power switch is ON and the STM32H745]-DISCO/STM32H750B-DK operate as a USB host.
. VBUS is powered by another USB host when the STM32H745|-DISCO/STM32H750B-DK operate as a USB
device.

The red LED LD5 is lit when an overcurrent occurs.

Note: The STM32H7451-DISCO and STM32H750B-DK boards must be powered by external power supply when using
the OTG function.
6.9 eMMC

The STM32H7451-DISCO and STM32H750B-DK embed a 4-Gbyte eMMC chip. It is connected to the
STM32H745XIH6 and STM32H750XBH6 SDMMC1 port.

6.10 Ethernet

The STM32H745]-DISCO and STM32H750B-DK boards support 10M/100M Ethernet communications by a
MICROCHIP LAN8740Ai-EN-TR PHY, which supports IEEE 802.3az Energy Efficient Ethernet (EEE) and
integrated RJ45 connector CN1. The Ethernet PHY is connected to the STM32H745XIH6/STM32H750XBH6
microcontroller through an Ml interface.

The PHY 25 MHz clock is generated from the X1 oscillator, while the STM32H745XIH6/STM32H750XBH6
50 MHz clock is generated by the PHY MIl_REF_CLK.

6.11 Power over Ethernet

The STM32H745]-DISCO and STM32H750B-DK Discovery boards embed a power module that uses Ethernet.
This module is an IEEE802.3af compliant class 1/ 2 PoE converter, based on a simple diode rectified Flyback
topology built around ST PM8800A component. This “powered device” module accepts a 48 V input voltage and
can deliver 5 V with 600 mA.

6.12 SDRAM

A 128-Mbit SDRAM (MT48LC4M32B2B5-6A IT_L TR from MICRON) is connected to the STM32H745XIH6/
STM32H750XBH6 FMC interface.

6.13 Quad-SPI NOR Flash memory

By default, two 512-Mbit Quad-SPI NOR Flash memories (MT25QL512ABB8ESF-0SIT from MICRON) are
connected to the STM32H745XIH6/STM32H750XBH6 Quad-SPI interface. A single 1-Gbit Quad-SPI NOR Flash
memory (MT25TL01GHBBS8ESF-0SIT from MICRON) can also be plugged on the board. In this case, configure
the board as follows:

. U1/U2/R14/R3/R2/R9/SB2/C15 ON
. R53/R62/R54/R56/R60/SB8/SB48 OFF
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6.14 Virtual COM port

The USARTS3 serial interface is directly available as a virtual COM port of the PC, connected to the STLINK-V3
USB connector ( CN14). The virtual COM port settings as the following:

. 115200 baud

. 8-bit data
. No parity
. 1 stop bit

. no flow control

6.15 RGB LCD display

The on-board color display is a 4.3 inch 480x272 LCD-TFT with capacitive touchpanel. It is connected to the
STM32H745XIH6/STM32H750XBH6 LCD interface.

6.16 Buttons and LEDs

The black button (B2), located on the board top side, is the reset of the STM32H745XIH6 and STM32H750XBH6
microcontrollers. Refer to Figure 4. STM32H745I-DISCO and STM32H750B-DK Discovery board top layout. The
blue button (B1), located on the top side, is available to be used as a digital input or as Wakeup alternate function.

Table 5 summarizes the assignment of the control ports to the LED indicators.

Table 5. Assignment of control ports to LED

BLUE USER Wakeup alternate function

B2 BLACK RESET -

LD1 GREEN VBUS USB FS PA9

LD2 GREEN/RED STLK COM Green when communication ongoing
LD3 RED STLK Over Current -

LD4 GREEN PWR -

LD5 GREEN OTG Over Current PH11

LD6 RED USER1 PJ2

LD7 GREEN USER2 PI13

LD8 GREEN ARDUINO PD3
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7 Connectors

71 Arduino™ Uno revision 3 connectors

CN2, CN3, CN6 and CN7 are female connectors compatible with Arduino™ standard. Most shields designed for
Arduino™ can fit to the STM32H7451-DISCO and STM32H750B-DK Discovery kits. The STM32H7451-DISCO/
STM32H750B-DK Arduino™ connectors support the Arduino™ Uno revision 3.

Caution: The STM32 microcontroller I/Os are 3.3 V compatible instead of 5 V for Arduino™ Uno.

Table 6. Arduino™ connectors (CN2, CN3,CN6, and CN7)

(od)] Microcontroller . . Microcontroller Pin (od)]
e e e I S s T e e
12C1_SCL PD12 D15 10
12C1_SDA PD13 D14 9
) AVDD - AREF 8
Ground - GND 7
1 NC - - SPI2_SCK PD3 D13 6
2 IOREF - 3.3VRef | SPI2_MISO PI2 D12 5 CN2
3 RESET NRST RESET EMZKA%"'S% PB15 D11 4 dotal
CN3 4 3v3 - 33V TIM3_CH1, PB4 D10 3
power input/output SPI2Z_NSS
5 5V - 5Voutput | TIM8_CH3N PH15 D9 2
6 GND - Ground - PE3 D8 1
7 GND - Ground -
8 VIN - Power input - P18 D7 8
- TIM15_CH2 PE6 D6 7
1 A0 PCO ADC123_IN10  TIM1_CH1 PAS D5 6
2 A1 PF8 ADC3_IN7 - PK1 D4 5
3 A2 PAO_C ADC12_INO = TIM3_CH1 PAG D3 4
4 A3 PA1_C ADC12_IN1 - PG3 D2 3 CN6
CN7 ADC3_INO digital
analog 5 A4 pPc2 corpDiz (PCAOT T ysaRTS TX PB10 D1 2
= 12C1_SDA -
(PD13)
ADC3_IN1
6 A5  PC3_CorPD12 é@?fé%l USART3_RX PB11 DO 1
(PD12)
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7.2 CN13 USB OTG_FS Micro-AB connector

Figure 7. CN13 USB OTG Micro-AB connector (front view)

=

Table 7. CN13 USB OTGFS micro-AB connector

I B T

VBUS
2 D- 5 GND
3 D+ - -
7.3 CN1 Ethernet RJ45 connector

Figure 8. CN1 Ethernet RJ45 connector (front view)

Table 8. CN1 Ethernet RJ45 connector

T T T T
1 TX+ 7 Nc7

2 TX- 8 Nc8

3 RX+ 9 K, yellow LED
4 Nc4 10 A, yellow LED
5 Nc5 1 K, green LED
6 RX- 12 A, green LED
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7.4 LCD RGB connector

Figure 9. LCD RGB connector (footprint)

4,3 INCH WQVGA
480x272 DOTS

TN
Viewing direction
12:00 O'clock

Table 9. LCD RGB connector

- Description Pin connection m Description Pin connection

LCD_BL_K 2 LCD_BL_A

3 GND - 4 VDD -

5 LCD_RO PI15 6 LCD_R1 PJO
7 LCD_R2 PJ1 8 LCD_R3 PH9
9 LCD_R4 PJ3 10 LCD_R5 PJ4
1" LCD_R6 PJ5 12 LCD_R7 PJ6
13 LCD_GO PJ7 14 LCD_G1 PJ8
15 LCD_G2 PJ9 16 LCD_G3 PJ10
17 LCD_G4 PJ11 18 LCD_G5 PIO
19 LCD_G6 PI1 20 LCD_G7 PK2
21 LCD_BO PJ12 22 LCD_B1 PJ13
23 LCD_B2 PJ14 24 LCD_B3 PJ15
25 LCD_B4 PK3 26 LCD_B5 PK4
27 LCD_B6 PK5 28 LCD_B7 PK6
29 GND - 30 LCD_CLK P14
31 LCD_DISP PD7 32 LCD_HSYNC P12
33 LCD_VSYNC PI9 34 LCD_DE PK7
35 GND - 36 GND -
37 LCD_RST - 38 LCD_INT PG2
39 LCD_SCL PD12 40 LCD_SDA PD13
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7.5 CN2 STMod+ connector

An STMod+ connector is available on the STM32H745|-DISCO and STM32H750B-DK Discovery kits. It provides
flexibility in small form factor applications. In addition, the STMod+ connector expands the SPI interface and frees
I/Os that can be used by other peripheral expansions.

Table 10. CN2 STMod+ connector

I S T

SS/CTS (PA15/PA0) INT (PH12)

2 MOSI/TXD (PB15/PD5) 12 RESET (PH10)

3 MISO/RXD (PI12/PD6) 13 ADC (PA4)

4 SCK/RTS (PD3/PD4) 14 PWM (PA3)

5 GND 15 5V

6 5V 16 GND

7 12C_SCL (PD12) 17 GPIO (PH1)

8 MOSiIs (PI3) 18 GPIO (PI111)

9 MISOs (PB14) 19 GPIO(PH4)

10 12C_SDA (PD13) 20 GPIO(PH8)
7.6 CN14 STLINK-V3 USB Micro-B connector

The CN14 USB connector is used to connect the embedded STLINK-V3E to the host PC in order to program and
debug the STM32H745XIH6/STM32H750XBH6 microcontroller.

Figure 10. CN14 USB Micro-B connector (front view)

-
<

1.2 3 4 5

Table 11. CN14 USB Type-B connector

I B

VBUS (power)

2 DM 56 Shield
3 DP - -
7.7 Audio stereo speaker header connectors (CN17 and CN18)

The stereo audio outputs, CN17 and CN18, can support the left and right stereo speakers, respectively.

7.8 CN9 audio line output (green jack) connector
A 3.5 mm stereo audio green jack output, CN9, can support the headphone.
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7.9 CNB8 audio line input (blue jack) connector
A 3.5 mm stereo audio green jack input, CN8, can support the audio line input.

7.10 CN16 TAG connector
The CN16 TAG connector is used to connect the STM32H745XIH6/STM32H750XBH6 microcontroller for the
board programming and debugging.

Figure 11. CN16 TAG debugging connector (top view)

Table 12. CN16 TAG connector

T R T
1 VDD 10

RESET#
2 SWDIO(PA13) 9 NA
3 GND 8 TDI(PA15)
4 SWCLK(PA14) 7 NA
5 GND 6 SWO(PB3)

7.11 CN4 STDC14 connector

The STDC14 connector can be used to program/debug the microcontroller in an external application board using
a cable connected to the CN4 SWD connector.

Table 13. STDC14 connector

T T T T
1 NC 8

T _SWO
2 NC 9 NC
3 3V3 10 T JTDI
4 T_SWDIO 11 GNDDETECT
5 GND 12 T_NRST
6 T_SWCLK 13 T_VCP_RX
7 GND 14 T_VCP_TX
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Figure 12. CN15 USB Micro-B connector (front view)

Table 14. CN15 USB Micro-B connector

T R T
1 NC

VBUS 4
2 NC 5 GND
3 NC - -
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8 STM32H7451-DISCO and STM32H750B-DK 1/0 assignment

Table 15. STM32H7451-DISCO and STM32H750B-DK 1/0 assignment

PAO N5 -

STMOD#1-CTS

PA1 N4 MIl_RX_CLK -
PA2 N3 MIl_MDIO -
PA3 U2 STMOD#14-PWM -
PA4 us STMOD#13-ADC -
PA5 T3 OTG_FS2_PSO -
PAG R3 ARD_D3 -
PA7 R5 MIl_RX_DV -
PAS8 E5 ARD_D5 -
PA9 D15 VBUS_FS2 -

PA10 D14 USB_OTG_FS2_ID -
PAT1 E17 USB_OTG_FS2 N -

PA12 E16 USB_OTG_FS2_ P -

PA13 c15 SWDIO SWDIO

PA14 B14 SWCLK SWCLK

PA15 A14 STMOD#1_SPI_CS||T_JTDI -
PBO us MIl_RXD2 -
PB1 T5 MIl_RXD3 -
PB2 R6 MII_TX_ER -
PB3 C6 SWo -
PB4 B7 ARD_D10 -
PB5 A5 FDCAN2_RX -
PB6 B5 ARD_D1 -
PB7 c5 ARD_DO -
PB8 D5 SDIO1_D4 -
PB9 D4 SDIO1_D5 -

PB10 P11 VCP_TX -

PB11 P12 VCP_RX -

PB12 T14 LCD_RST -

PB13 u14 FDCAN2_TX -

PB14 u1s STMOD#9-MISOs -

PB15 T15 ARD_D11 -
PCO L2 ARD_A0 -
PC1 M2 MIl_MDC -
PC2 M3 MII_TXD2 -
PC3 M4 MII_TX_CLK -
PC4 T4 MII_RXDO -
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PC5 U4 -

MII_RXD1
PC6 F14 SDIO1_D6 -
PC7 F13 SDIO1_D7 -
PC8 E13 SDIO1_DO -
PC9 E14 SDIO1_D1 -
PC10 A13 SDIO1_D2 -
PC11 B13 SDIO1_D3 -
PC12 C12 SDIO1_CK -
PC13 E3 WAKEUP -
PC14 Cc2 OSC32_IN -
PC15 C1 0SC32_0uT -
PDO D13 SDRAM_D2 -
PD1 E12 SDRAM_D3 -
PD2 D12 SDIO1_CMD -
PD3 B12 ARD_D13 -
PD4 A12 STMOD#4-RTS -
PD5 A1 STMOD#2-TX -
PD6 B11 STMOD#3-RX -
PD7 C1 LCD_DISP -
PD8 u16 SDRAM_D13 -
PD9 T17 SDRAM_D14 -
PD10 T16 SDRAM_D15 -
PD11 R15 QSPI_BK1_IO0 -
PD12 R16 IIC4_SCL -
PD13 R17 IIC4_SDA -
PD14 P16 SDRAM_DO -
PD15 P15 SDRAM_D1 -
PEO C4 SDRAM_NBLO -
PE1 B4 SDRAM_NBL1 -
PE2 C3 MII_TXD3 -
PE3 D3 ARD_D8 -
PE4 D2 SAl4_D2 -
PES D1 SAl4_CK2 -
PEG6 ES ARD_D6 -
PE7 u9 SDRAM_D4 -
PE8 T9 SDRAM_D5S -
PE9 P9 SDRAM_D6 -
PE10 N9 SDRAM_D7 -
PE11 P10 SDRAM_D8 -
PE12 R10 SDRAM_D9 -
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PE13 T10 SDRAM_D10
PE14 u10 SDRAM_D11 -
PE15 R11 SDRAM_D12 -
PFO G4 SDRAM_A0 -
PF1 G3 SDRAM_A1 -
PF2 G1 SDRAM_A2 -
PF3 H4 SDRAM_A3 -
PF4 J5 SDRAM_A4 -
PF5 J4 SDRAM_A5 -
PF6 K2 QSPI_BK1_l03 -
PF7 K3 QSPI_BK1_102 -
PF8 K4 ARD_A1 -
PF9 L4 QSPI_BK1_lO1 -
PF10 L3 QSPI_CLK -
PF11 T7 SDRAM_SDNRAS -
PF12 R7 SDRAM_A6 -
PF13 P7 SDRAM_A7 -
PF14 P8 SDRAM_A8 -
PF15 R9 SDRAM_A9 -
PGO T8 SDRAM_A10 -
PG1 us SDRAM_A11 -
PG2 H16 LCD_INT -
PG3 H15 ARD_D2 -
PG4 H14 SDRAM_BAO -
PG5 G14 SDRAM_BA1 -
PG6 G15 RCC_OSC_OuT -
PG7 F16 Audio_Int -
PG8 F15 SDRAM_SDCLK -
PG9 A10 QSPI_BK2_102 -
PG10 A9 SAI2_SDB -
PG11 B9 MII_TX_EN -
PG12 co MII_TXD1 -
PG13 D9 MII_TXDO -
PG14 D8 QSPI_BK2_103 -
PG15 D6 SDRAM_SDNCAS -
PHO J2 0SC_25M -
PH1 J1 STMOD#17 -
PH2 N2 QSPI_BK2_l00||MIl_CRS -
PH3 P2 QSPI_BK2_l01||MIl_COL -
PH4 P3 STMOD#19 -

UM2488 - Rev 3 page 24/55



UM2488
STM32H745I-DISCO and STM32H750B-DK 1/0 assignment

3

PH5 P4 -

SDRAM_SDNWE

PH6 T11 SDRAM_SDNE1 -
PH7 U13 SDRAM_SDCKE1 -
PH8 T13 STMOD#20 -
PH9 R13 LCD_R3 -
PH10 P13 STMOD#12-RST -
PH11 P14 OTG_FS2_Overcurrent -
PH12 R14 STMOD#11-INT -
PH13 D16 FDCAN1_TX -
PH14 B17 FDCAN1_RX -
PH15 PF6 ARD_D9 -
PIO A16 LCD_G5 -
PI1 A15 LCD_G6 -
P12 B15 ARD_D12 -
PI3 C14 STMOD#8-MOSIs -
P14 A4 SAI2_MCLKA -
P15 A3 SAI2_SCKA -
P16 A2 SAI2_SDA -
P17 B3 SAI2_FSA -
PI8 E4 ARD_D7 -
P19 E2 LCD_VSYNC -
PI10 F3 MII_RX_ER -
PI11 F4 STMOD#18 -
P12 H1 LCD_HSYNC -
PI13 H2 LED2 -
P14 H3 LCD_CLK -
PI15 P5 LCD_RO -
PJO N6 LCD_R1 -
PJ1 P6 LCD_R2 -
PJ2 T6 LED1 -
PJ3 ue6 LCD_R4 -
PJ4 u7 LCD_R5 -
PJ5 R12 LCD_R6 -
PJ6 N15 LCD_R7 -
PJ7 N14 LCD_GO -
PJ8 N13 LCD_G1 -
PJ9 M14 LCD_G2 -
PJ10 L14 LCD_G3 -
PJ11 K14 LCD_G4 -
PJ12 D11 LCD_BO -
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PJ13 E10 LCD_B1
PJ14 D10 LCD_B2 -
PJ15 B10 LCD_B3 -
PKO J14 LCD_BL -
PK1 J15 ARD_D4 -
PK2 H17 LCD_G7 -
PK3 c8 LCD_B4 -
PK4 B8 LCD_B5 -
PK5 A8 LCD_B6 -
PK6 c7 LCD_B7 -
PK7 D7 LCD_DE -

- L16 DSI_CK_P NC

- L17 DSI_CK_N NC

- M16 DSI_DO_P NC

- M17 DSI_DO_N NC

- K16 DSI_D1_P NC

- K17 DSI_D1_N NC

- T ARD_A2 -

- T2 ARD_A3 -

- R1 ARD_A4 -

- R2 ARD_A5 -

- E9 VDD ARD_D7

- E11 VDD -

- F5 VDD -

- G5 VDD -

- G13 VDD -

- H5 VDD EXT_RST

- H13 VDD -

- J13 VDD -

- K13 VDD -

- L13 VDD -

- M13 VDD ARD_AOQ

- N12 VDD -

- N11 VDD -

- N10 VDD -

- N7 VDD DSIHOST _TE

- L5 VDD -

- K5 VDD -

- E6 VDD -
P11 F1 VDDIO_SD1 -
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E1 VLX -

P12
P13 F2 VSSIO_SD -
P14 u11 VCAP1 -
P15 D17 VCAP2 -
R1 A7 VCAP3 -
R2 N8 VDDIO1 -
R3 M5 VDDIO2 -
R4 u12 VDDIO33_LDO1 -
R5 c17 VDDIO33_LDO2 -
R6 AG VDDIO33_LDO3 -
R7 G17 VDD50_USB -
R8 F17 VDD_USB33 -
- L1 VDDA -
- M1 VREF+ ]
- B1 VBAT -
- A1 Vss ]
- c10 VsS -
- c13 VSS -
- c16 VsS ]
- G16 VsS -
- J3 VsS -
- N16 VsS -
- u17 VsS -
- T12 VsS -
- R8 VsS -
- L9 VSS -
- L11 VSS -
- K10 VsS -
- K11 VsS -
- A17 VsS -
- L10 VsS -
- B6 VsS -
- B2 Vss -
- R2 VSS -
- G7 VSS -
- G8 VsS -
- G9 VSS -
- G10 VsS -
- G11 VsS -
- H7 VsS -
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- H8 VSS -

- H9 VSS -
- H10 VsS -
- H11 VsS -
- J7 VsS -
- J8 VSS -
- J9 VSS -
- J10 VSS -
- J11 VSS -
- K7 VSS -
- K8 VSS .
- K9 VsS -
- L7 VsS -
- L8 VsS -
- U1 VSS -
. P1 VSSA -
- N1 VREF- -
- P17 VDD33_DSI -
- N17 VDD12_DSI_CAP -
- J16 VSSDSI1 -
- J17 VSSDSI2 -
- K15 VSSDSI3 -
- L15 VSSDSI4 -
- M15 VSSDSI5 -
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9 Electrical schematics

This section provides the design schematics for the STM32H745I-DISCO and STM32H750B-DK Discovery
boards:

. Overall schematic for the STM32H745|-DISCO and STM32H750B-DK, see Figure 13
. STM32H45I microcontroller 1/O0s, see Figure 14

. STM32H50XB microcontroller I/Os, see Figure 15

. STM32H451 microcontroller power, see Figure 16

. STM32H50XB microcontroller power, see Figure 17
. Ethernet, see Figure 18

. Power over Ethernet (POE), see Figure 19

. USB OTG_FS, see Figure 20

. FDCAN, see Figure 21

. SDRAM, see Figure 22

. eMMC, see Figure 23

. QSPI, see Figure 24

. 4.3” LCD, see Figure 25

. Audio, see Figure 26. Audio

. STMod+ , see Figure 27

. TAG, see Figure 28

«  Arduino™ connector, see Figure 29

. STLINK-V3E-SWD module, see Figure 30

. STLINK-V3E-SWD power module, see Figure 31
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Figure 13. STM32H745I-DISCO and STM32H750B-DK schematic (top view)
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Figure 14. STM32H745XI microcontroller I/0Os
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Figure 15. STM32H750XB microcontroller 1/Os
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Figure 16. STM32H745XI microcontroller power
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Figure 17. STM32H750XB microcontroller power

u6C
STM32H750X BH6
9

=

(=
=
)
S
©
©
]

A
L)

<

w

u17
VbD_MCU vbD VSS ICio LD1117S50TR
VDD, VES | GoTEI 3v3 VDD MCU
VDD vss 128 Il
VDD vss (16
VDD vss (16 o Shunt Fitted
VDD vss 3¢
VDD vss (N0 o WS
VDD vss U7 ¢
VDD_MCU VDD vss ']{;2 ‘i
VDD vss 15— -
NOTE : VDD vss 19—
LDO mode: L3 VDD VSS W" SB1 TP2
SB6, SB17, SB4S mounted, SBS, SB18, SB26,SB2T,SB44S [ oo VDD vss (K10 o u—l:I—“\‘ i
SB46,L4 removed VDD vss (Kll o
SMPS mode (default): VDD vss Ao
SBS, SBIS, SB44, SB46, L4 mouned, SB6, SB17, SB27, VDD vss (0o
SB26,5B45 removed VDD vss (B0
SMPS +LDO mode VDD vss (B2
SBG, SBI7, SB44, SB46,L4 mouned, VDD vss (&4
SB26,SB5,SB18,SB27,5B45 removed - VDD VS5 (68 anbsp . s
LTI e £ | [— ves [S3 , STLLOSAPURR ,
| vss (310 ¢ sv Vi vo
OTE : place C185,5B46 near L4 o vss [T ¢ , TPs
VDD_SDC »— ' DNF £ VLXSMPS vss il —o teimn NC H-
VFBSMPS vss HIS_g 4.7uF GND NC
e CI85 | [10uF —sBd6 g o ves 3 o Nl cisih It
aND-sD | ° o VSSSMPS vss 110 ¢ !
€63 . 7ul :I:| SB VES |
Clo | [27u — sBis__9 veS g2
€18 |[2.2u SB6 9 Ul VS0 —2
i €75 | 220 i D17 vss o ®
| - 1 B2 A7| VCAP VSS 9
w\h DNE 1 VCAP VSS [—9 L
vss (Ko -
vss (K8 o
vss 0 —e
VDD_SDC VDDIO33_LDO Vss (71—
VDD_MCU VDDIO33_LDO VSs |59 W D
VDDIO33_LDO vss 1o
= 16 LDI117S18TR
SB1 G617 vss T ¢
VDD_MCU VDDSOUSB vss P17 ¢
L2 DA F17 Pl
FCM1608KF-601T03 VDDUSE33 \)'lfsé‘ NI ““
—cs3 - |
VDD_MCUR——— Y Y Y—_¢
- ey vppDSI (17— SB43 VDD_MCU
o VCAPDSI 76 L
VREF+ ——4 VREES MU VReR ]
K15 DNEF DNF
VSSDSI sv—e- j—“\
B2 Bl vSSDSI 1S DNF
3v3| SB23T VBAT VSSDSI Il \”— DNF & .
L 1 — PRy

Ceramic capacitor (Low ESR <600m ohm)

-, - T
C55 €96 Cl100 C45 C87 C88 C85 C95 Cs7 C99

100nF | 100nF | 100nF | 100nF | 100nF | 100nF | 100nF | 100nF | 100nF | 100nF | +74F
| VREF+

:
C40 C46 C31 C27 C29 C54 C33 C42 C43 C39 C35 C36 oL C44

<
=
o
>

100nF | 100nF | 100nF | 100nF | 100nF | 100nF | 100nF | 100nF | 100nF | 100nF 10uF | 100nF LB} 100nF
| ‘ Title: STM32 microcontroller Power
Project: STM32H7451-Disco ‘
Variant: H750XB ’l

Revision: B-01 rence: MBT381

[
Size:A4 | Date: 11-JUNE-I18 | Sheet: 4 of 19

GG/pc abed

SOIjRWAYDS [BI1I}93|T

88YZINN



Figure 18. Ethernet
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S Figure 19. Power over Ethernet (POE)
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|| 10nF. 100V RS
I €90 Bias,
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Figure 20. USB OTG_FS
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Figure 21. FDCAN
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Figure 22. SDRAM

Matched NetL engths [Tol erance = 100mil]

<{__SDRAM )

SDRAM
® SORAM
ool — sorav_a [0.11]
sp RaM (7)) AMIBAOR SDRAM_D [0..15]
3D RAM bR SD RAM_BAO
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DRMan o SDRAM_N BLO
D - SDRAM_N BL1
o ko RAM N SDRAM_ SDNE1
MT48L C4M32B285 -6AIT_L TR EOjRAM AM_SDN CAs . oD RAM_SD CKEL
61 AM ALL  HO 2 R1S8,, 10 D RAM AM_SDN RAS . o0 RAM__ SDN CAS
AlL past S, 10K D RAM SDRAM__ SDN RAS
GO AM_AL0 67 3 155 10K AM_ SONWE
2 ma 71 A0 o3 (23 T 3 ko RAM o SDMNE — 5D RAM_NWE
2 A9 Q29 ko Ram SDRAM_ CLK
AMA 2| 2 Do 310K
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D RAM_AG 3 | o D A RISy, 10K
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4 AM_Ad 61 A R1SG, 10K
AL Q24 >
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A3 pa23
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AVA o | 12 ooy A9 R163,, 101
AM_A 8 | o S o T64 10K
Doae B9 R135, 10
PGS SDRAM BAL M8 | oo D [o8 RI25, 10K
PG4 SDRAM BAO 17 b7 RI61,_10K
BAO pa17
a6 |E8 R121 10K ‘“‘
H5 Al WE K8 | e |
G15 Al caskr_| Ot oars |R2 DRA 10
11_SDRA RAS N3 DRA
RA S# pa14
He Al Bl 1 D RA
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H7 AM_ 5D CKET 2 DRA
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V3 2
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Figure 23. eMMC
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PCT1_SDIOL D 2R paT2 vee C158 ==C159
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DAT7 veeQ = p—
3 v 4 =
Vccg 3 C157==C120
e Ez 100nF | 2.2uF
R202  LR205 ©
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VSSQ
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VSSQ
SDIOI CK  R209, 2R M6 | (o Vesg [ B L
PD2__SDIOL CMD_R20}, 2R M5 | o\ -
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Hs E7
-~ DS vss (1
G
vss (1
vss
R203 Ves [
47K Vss K8
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Figure 24. QSPI
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Matched Net Lengths [Tolerance = 100mil]

QsPI ‘
ﬂgg QSPLCS1 )
QSPICS2
QSPI_CLK
QSPII00
QSPI 101
QSPII02 - SPI

QSPI103
QSPI 104
QSPI105
QSPI 106
QSPI 107

clielili=lislislislie]
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u2 ul
MT25QL512 ABBSESF-0SIT MT25QL512 ABBSESF-0SIT
SB2
QSPI BK1 103 PF6 R69 33R 1 HOLD#DQ3 CLK 16 QSPI_CLK PF10 QSPI_BK2 103R14 3R 1 HOLD#DQ3 CLK 16 SPI_CLK
SVS} a 2 vee DQO 15 R65 33R _QSPI BK1 100 PD11 3v3 2 vee DQO 15 __R9 33R _QSPI BK2 100
C38 100nF M‘ 3 NC NC 14 DNE QSPI_BK2 100 PH2 &5 3 NC NC
QSPI_BK2 103 PG14 DNE NC NC 13 SB8 SPI_CLK PF10 100nF 4 NC NC
QSPI_BK2 101 PH3 DNF 5 NC NC 12 DNF QSPI BK2 102 PG9 L 5 NC NC
QSPI_BK2 NCS p SB1] B48 6 NC NC 11 NC
QSPI BK1 NCS PG Py 7 Csit Vi 10 “‘ SPI_BK1 NCS 7 Cs# VB 10 M‘
QSPI_BKI1 101 PF9 R31 33R 8 DQl W#Vpp/DQ2 9 R30 33R QSPI BKI 102 PF7 QSPI_BK2 I01R3 33R 8 DQI W#/Vpp/DQ2 9 R2 33R SPI_BK2 102
R36
10k PN
3Vil—e—
Twin Quad SPI Flash solutions:
One Twin Quad SPI Fllash U2:MT25TLOIGHBBSESF-0SIT ~ UL:NA R53/R62/R54/R56/R60/SB8/SB48 ON  R14/R3/R2/R9./SB2,/C15 OFF

Two Quad SPI Fllash U1:MT25QL512 ABBSESF-0SIT

U2:MT25QL512 ABBSESF-0SIT R14/R3/R2/R9,/SB2,/C15 ON

R53/R62/R54/R56/R60/SB8/SB48 OFF
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Figure 25. 4.3” LCD
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Len(T)—r e Bl LCD_B[0.7]
Len(Ty—pCp HSYRC LCD_HSYNC
Len(i—Ep3 LCD_VSYNC |
= LCD_DE > LCD
LCD_DISP - (
| e LCD_DISP
LD 6 INT LCD_CLK
e LCD_INT
e LCD_RST
= LCD_BL )
12c
LCD scL_PD12 o \
—LCD SDA_PDT3 , gp\ - LCD_I2C
u33
RKO43FN48H-CT672B
PI14_LCD CLK_30 [ (0 o L3 LCD RO PI15
PIT2_LCD HSYNG2 | GeX N LCD RI__PJ0_
PIg__LCD VSYNG3 | {ovRe Bl LCl PJ
3v3}SB3l BLVDD R3 CCD) (453
R142  PK7_LCDDE 34 | o IS LCD P
B3 4K7, . PD7 LCD DISP 31 0 LCi PJ4
sv | DISP Rs 9 o i
L8 L7 N [2__La PJ
FCM160SKF-601T03 47uH 1A 180R D8
v H LCDBL A 2 LCD G0 PJ7
BRYDR LCD BLK 1] yor* a LCD GI__PJ
- ui3 9 LCD PJ
—ci37 ——ci9 —=C123 STLD40DPUR C103 o LCD PJ10
100nF | lonF | 474 8 1nF | PG2 LCD INT 38 LCD G4 PJT1
W Vo INT G4
| 3 LCD SCL_ 39 8§ LCb G5 PO
[ Vi NC SCL Gs
7 LCD SDA 40 9 1CD G6 PN
BENDR | 4 CD RST 37| SPA G6 ™20 Cb G7__PR2
GND FB — RESET G7 —
% | PGND Rset |2
PKOLCD BL V3 . LCD B0 PJ12
L6 RIS7 LRISI o LCD PJ13
FCMI60SKF-601T03 100K $10R 4 T PIT4
VDD B2
| ‘ o LCD PJT5
GND B4 z [28)
v v GND B5 ge EKe
BLGND BLGND BLGND LCD B6 _PKb
i Bo 8 CD B __PK6
GND B7 g
= Default 12C Address : 01110000
Backlight driver & PFC of LCD panel
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Figure 26.

Audio

PDM
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3v3 WMS994ECS/R
Ps < L | Looivop AGND (D6
X 25| AvDD 1 AGND £
e $—3| SPKVDDI aanp 8o
T D: SPKVDD2 SPKGNDI1 Cl
08 | avbD2 SPKGND2
s 1vs} & cpvpD cPGND (B
DCVDD DGND 22— ¢ .
S o ‘ gf DEVDD HP2GND 7 “‘ DefauliIZCAddres&OOIIIZOClO
LL v Lpo2VDD spa 3 le PD1S__. spa {Audio 12C)
e S G125 IZICHEI2 gy RI9j K79 DL 1potEna __scik 1l RIGWOR PDIZ ooy [
— N [ LDO2ENA CS/ADDR ——— DNF, H}V} -
2 B = J|FESLIEE6 | yrpre CIFMODE [-A% .
g 2 \\}—{}7 I
D3 SAI2 MCLKA _Pl4
El
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= Sal ‘ SAL SCKA S C['\(A Z? Sl BCLKI SPKMODE ﬁ
) sALFsa—3AZESA P £ LRCLKI REFGND :—“\
Audic >~ SAISDA —al-SD8 PO £ DACDATI A7
‘ SAI_SDB udio Int G ADCDAT 1 MICBIAS1 B6
Audio_Int ADCLRCLK1/GPIO1 MICBIAS2 20— |
PDM SAI MCKA ~—SAIZ MCLRA M &
J DATA - SAM4 D2 PE4 \C Jack out Green
| “cLi .~ SAM CK2 PES 12 Grio3/BeLK2 HPOUTN (5 e T e
- +3- GPIO4/LRCLK2 HpOUT2P |5 : : " a AR
5| GPIOS/DACDAT2 Gs ‘\\‘ " -
£3- GPIOT/ADCDAT2 HPOUTIFB —
sl [smo [5342 54| GPIOG/ADCLRCLK2 HPOUTIR
F6 HPOUTIL 6
S Gpion/sciks A
3 ) S | GPIOI0/LRCLK3
‘\Hﬂji Jackiublie H{ GriosmacDAT3
- 0z & &5 I I5 | GPI09/ADCDAT3 LINEOUTIN
X g PJ3028B-3 BE3 8 LINEOUTI P
) L8| e LINEOUT2N
us4 3 o T Right cur| e BT IR O
MP34DTOITR-M o s 11 R U9
D VDD LR ; = 6 Lefi % IN2LP/VRXN 1 ESDA6VIBCGH 6
ém 5 LK 3 < B9_| IN2LN/DMICDAT 1 1+ o1 o4 -5
GND  DOUT - SPKOUTLN SPK Lefi 3 GND GND
= cuag||wF o] INIRP SPKOUTLP 102 103
S 0—”7 INIRN
Z SPKOUTRN &3 5 Q—‘CN” i
A8 B3 SPK Right
B2 A IN2RP/VRXP SPKOUTRP
[ =8 IN2RN/DMICDAT2 @@ L
p— CPCA -
= Chon 8 c%z.zw
HT_ Cljj22uF
CPVOUTN [o
cpvourp 47 €l ‘
SB3 MICBIASI
SB37 .

Title: Audio

Project: STM32H7451-Disco

Variant: H745XT

Revision: B-0T

Ays

I MBI38T

Size:A4 | Date: 11-JUNE-I8

life.auamentec

[ Sheet: 13 of 19

SOIjRWAYDS [BI1I}93|T

88YZINN



Figure 27. STMod+
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Figure 28. TAG
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Figure 29. Arduino™ connector

Arduino uno connector
R234 LD8
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M

T5 PD12
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SDA
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GN 7 —15p3
SCK/DI] 6
NRST >RSI MISODIZ 5 o
. PWM/MOSIDI| 4 o
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co D7 8 L
ADC123_IN10 (ARD A 0 p——y - &
ADC3_IN7 PWM/DS | 6
ADC12_INO :(1) g - bal s §
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c .
S Figure 30. STLINK-V3E-SWD module
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c .
S Figure 31. STLINK-V3E-SWD power module
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K4 HY 3.3 Volts ST-LINK
G VbD VSS g B
Ng | VDD VES | VERELER Ul4 LD3985M33R  3V3_STLK
N9 | VDD VsS I BATG0JFILM 1
715 VbD VsS —jg . Vin Vout
VDD vss 5V_POE| ’
HI3 | ypp vss [ B BT 3 |
Ci 10 BATG0JFILM GND__ BYPASS C106
VDD vss
© <6 DI2 100nF
VDD Vss ESV ’ N
P3| ypp vss KT Ccl2 c122
Ji2 < BAT60JFILM 100nF
T VDD VSS (o i
VDD vss & 5V_USB_PWR] .
| VDA USS ll;) D BaT 0JFILM =
G| VREF+ VSS (— =
i vBAT vss (22 5V_USB_CHGR—55
BYPASS-REG vss (22 .
R196
10K T3] veart i
F VCAP2
C108 ==C107, 5 Volts Power Supply
2.2uF 2.2uF P8 5V
b4 S Shunt Fitted 1-2 LD4
= O R216 ~
- 5V_USB_STLK| 1. 2 A JIs
— == 5V_USB_PWR 30 04
= = VBUS_FS$2 50 06 ERUESEEEN
Ceramic capacitor (Low ESR) SV{?\‘; ; 8 ols ‘
5V_USB CHOR 5V_USB_CHGR| 110 012 i -
5V_USB_PWR SHUNT_BK
ONIs
USB_uB_105017-0001
. [2 ¢ R215
3 [3 1K
g 4 jU28
3 ESDA7P60-1UIM 5V_USB_CHGR
-]
£ Shield S LD3
5 i 7 RED
£ Shield «
2 Shicld
8 S‘I{:‘)e(lg 0 u24 sv_usB sTLK 3 Volts ST-LINK
o B = STMPS2151
IN  ouT
T PWR EN o [ PWREN 4 | py FaULT
c177
GND 1P -
R217
10K S
3V3_STLK 3V3_STLK 3V3_STLK
EcnsICMS ICIWICHGIClM Icm Iasg lcms Ecmo Ic135 Ic130 Icm Ic165 Icmo I(:141 lcws mcm Title: STLINK/V3E-SWD Power Module
100nF L 100nF 1 100nF L 100nF L 100nF 1 100nF L 100nF | 100nF 100nF L 100nF 1 100nF L 100nF 1 100nF 1 100nF L 100nF | 100nF 470F 1 1uF 100nF Project: STM32H7451-Disco
Varfant: H745XT "I
= = = Revision: B-01 [Reference: MBI3ST | ¥ /%
Size:A4__| Date: 11-JUNE-I8 | Sheet: 18 of I8

GG/g abed

SOIjRWAYDS [BI1I}93|T

88YZINN



m UM2488

Federal Communications Commission (FCC) and Industry Canada (IC) Compliance Statements

Appendix A Federal Communications Commission (FCC) and Industry
Canada (IC) Compliance Statements

A1 FCC Compliance Statement

Part 15.19

This device complies with Part 15 of the FCC Rules. Operation is subject to the following two conditions: (1) this
device may not cause harmful interference, and (2) this device must accept any interference received, including
interference that may cause undesired operation.

Part 15.21

Any changes or modifications to this equipment not expressly approved by STMicroelectronics may cause
harmful interference and void the user's authority to operate this equipment.

Part 15.105

This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to part
15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful interference
when the equipment is operated in a commercial environment. This equipment generates, uses, and can radiate
radio frequency energy and, if not installed and used in accordance with the instruction manual, may cause
harmful interference to radio communications. Operation of this equipment in a residential area is likely to cause
harmful interference in which case the user will be required to correct the interference at his own expense.

Responsible party (in the USA)

Terry Blanchard

Americas Region Legal | Group Vice President and Regional Legal Counsel, The Americas
STMicroelectronics, Inc.

750 Canyon Drive | Suite 300 | Coppell, Texas 75019

USA

Telephone: +1 972-466-7845

A.2 IC Compliance Statement

This device complies with FCC and Industry Canada RF radiation exposure limits set forth for general population
for mobile application (uncontrolled exposure). This device must not be collocated or operating in conjunction with
any other antenna or transmitter.

Compliance Statement

Notice: This device complies with Industry Canada licence-exempt RSS standard(s). Operation is subject to the
following two conditions: (1) this device may not cause interference, and (2) this device must accept any
interference, including interference that may cause undesired operation of the device.

Industry Canada ICES-003 Compliance Label: CAN ICES-3 (A)/NMB-3(A).

Déclaration de conformité

Avis: Le présent appareil est conforme aux CNR d'Industrie Canada applicables aux appareils radio exempts de
licence. L'exploitation est autorisée aux deux conditions suivantes : (1) I'appareil ne doit pas produire de
brouillage, et (2) I'utilisateur de I'appareil doit accepter tout brouillage radioélectrique subi, méme si le brouillage
est susceptible d'en compromettre le fonctionnement.

Etiquette de conformité & la NMB-003 d'Industrie Canada: CAN ICES-3 (A)/NMB-3(A).
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Revision history

Table 16. Document revision history

oue revon cremes

08-Jan-2019 1 Initial release.

Updated Figure 1 and Figure 2 on the cover page and reorganized the beginning of the document:
. Updated Features

. Updated Ordering information

. Updated Product marking

. Added Codification

. Added Development environment

1-Apr-2019 2

Updated the description of the SMPS/LDO power supply default modes in Section 6.4 Power

6-May-2019 3 Supply.
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IMPORTANT NOTICE - PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST products before placing orders. ST
products are sold pursuant to ST’s terms and conditions of sale in place at the time of order acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.
Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, please refer to www.st.com/trademarks. All other product or service
names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2019 STMicroelectronics — All rights reserved
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