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1. Revision History

byteENGINE STM32MP1x Rev. 1.2 2019 First version available for
sales

NOTICE

This document refers to
byteENGINE STM32MP1x V1.2
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2. Overview

2.1. General Information

The byteENGINE STM32MP1x is a high performance
industrial oriented computing module. It allows you a
short time to market, reducing development costs and
substantial design risks.

The system on module (SOM) uses the STM32MP15x
devices which are based on the high-performance
dual-core ARM® Cortex®-A7 32-bit RISC core operating
at up to 650 MHz/800 MHz. The STM32MP15xxAC

Scalable platform

>

(@)]

The STM32 family of 32-bit Flash
micro-controllers based on the ARM®
Cortex®-M processor are on the cutting edge of
their industry thanks to the combination of
functional integration, performance and
extremely low current consumption.

The combination of Cortex®-A7 and Cortex®-M4
with full access to the peripherals is one-of-a-kind
and makes a versatile range of designs possible.
Depending on the application, you can use a PIN
in Cortex®-M4 for your real-time application or a
PIN in embedded Linux on Cortex®-A7.

The module byteENGINE STM32MP1x is the
perfect basis for innovative developments.

devices also embed a Cortex®-M4 32-bit RISC core
operating at up to 200 MHz frequency. The Cortex®-M4
core features a floating point unit (FPU) single precision
which supports ARM® single-precision data processing
instructions and data types.

Furthermore, the STM32MP15xxAC devices embed a 3D
graphic processing unit (Vivante® - OpenGL® ES 2.0)
running at up to 533 MHz, with performances up to 26
MTriangle/s, 133 Mpixel/s.

Expandable design

>

The module provides a matching Linux-Kernel. As
a result, the byteENGINE offers flexibility for
almost any requirement.

The usage of familiar tools like CubeMX and
Cube Library for the Cortex®-M4 is possible.
Bytes at work offers the convenient Linux BSP
tool with Yocto layer for the Cortex®-A7.

The free available open-source code allows
reliable functionality and maximum extensibility.

The boot procedure can be secured so that only
your software will run on the devices
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2.2. Technical Data

Feature Details
Architecture Single or Dual Core Arm® Cortex®-A57 processor
STM32MP15xxAC
CPU See Link for further information: Block Diagram of STM32MP15x
See ST Homepage for further Information: STM32MP1 Series
CPU Frequency (max.) 650 MHz / 800 MHz

Memory External

Ethernet

Multimedia

Expansion

Serial

USB

Floating Point
Co-Processors
Security

SDRAM

Flash

EEPROM

SPI NOR Flash
Speed

Video

MIPI

20/3D Graphics*

HDMI-CEC
SD/MMC/SDIO
12S, PDM, S/PDIF
SPI
12C
UART
USART

CAN

2.0 HS

YES (NEON™)
32-bit ARM® Cortex®-M4 with FPU/MPU up to 200 Mhz
Secure boot, TrustZone® peripherals, active tamper

Up to 1024 MB DDR3
Up to 64 GB eMMC

32 kB EEPROM (containing HW Configuration)
16 MB (can be used as boot device)
10/100/1000 Mbps

Parallel RGB 24 bit up to 1366x768@60 FPS

2 DSI Lanes up to 1 GHz: only STM32MP157

Vivante® - OpenGL® ES 2.0
Up to 26 Mtriangle/s, 133 Mpixel/s
(only STM32MP157)

1

T Host+10TG


https://www.st.com/en/microcontrollers-microprocessors/stm32mp1-series.html
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Miscellaneous

Hardware
Acceleration

Mechanical
Information

Operating System

Watchdog Timers
FSMC

JTAG

GPIO

PWM / ECAP / QEP
Motor Ctrl Timers
Boot Mode

RTC

ADC

DAC

Temp

AES

HASH

TRNG

CRC

Input Voltage
Power Consumption

Dimensions

Operational Temperature

Connector

Linux (yocto)

Yes
Yes

176 GPIOS

Selectable with Strapping Pins on Baseboard
With sub-second accuracy and hardware calendar and backup battery input
2x 16 Bit

2x 12 Bit

128,192, 256, TDES

MDS, SHA-1, SHA224, SHA256, HMAC

30 x40 x 5mm

Industrial temperature range: -40 to +85° C
Consumer temperature range: 0 to 85° C

2x 100 pin

meta-bytesatwork available on github


https://github.com/bytesatwork/meta-bytesatwork
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2.3. Block Diagram of STM32MP15x

The ARM® Cortex®-A processor series is designed for devices undertaking complex compute tasks, such as hosting a
rich operating system platform and supporting multiple software applications. Cortex®-A7, a power-efficient processor, is
designed for use in a wide range of devices with differing requirements that demand a balance between power and
performance.

The ARM® Cortex®-M processor series is designed to enable developers to create cost-sensitive and power-constrained
solutions for a broad range of devices. Cortex®-M4 is a high-performance embedded processor developed to address
digital signal control markets that demand an efficient, easy-to-use blend of control and signal processing capabilities.

The STM32MP15xxAC microprocessor contains the subsystems shown in the Functional Block Diagram:

Key Features of ST32MP15x
> Single or Dual ARM® Cortex®-A7 processor @650/800MHz.

> 32-Bit ARM® Cortex®-M4 processor @ up to 200MHz.

> 3D GPU OpenGL ES2.0 graphics @522MHz.

> Robust hardware enablement for differentiated peripherals: LCD, UART, USART, Gbit Ethernet, 2x USB, touch screen
control, integrated industrial protocols.

> 2000 MIPS and a power consumption of less than 2 Watt is Green IT by definition.

> The scalable memory (128MB up to 1GB) can be operated from -40° up to +85° Celsius.

System L
Y Dual Cortex-A7 @ 800MHz 3D GPU OpenGL ES2.0 @ 533MHz
5x LDOs Core 1 @ B00MHz Core 2 @ B00MHz N .
. L1 32KB | / 32KB D L1 32KB | / 32KB D 26Mtri/sec, 133Mpix/sec
Crystal & Internal ozcillators :
NEON SIMD NEON SIMD _—
MDMA + 2x DMA Connectivity
% 2 2 cacl . :
Rt ST R 24-bit Parallel RGB Display MIPI DSI 2 lanes @ 1Gbps
Watchdogs (2x| & W)
Camera Interface HDMI CEC
96-bit unigue ID Cortex-M4 @ 209MHz
1Gbps Ethernet 2xFDCAN [ TTCAN
Up to 176 GPIOs
2% USB2.0 Host HS USB2.0 OTG FSHS
: . | woo [ DFsDM 8 cranneis/s fiters
Security DDR3/DDR3L 32-bit @ 533MHz
LPDDR2/LPDDR3 32-bit @ 533MHz -
DES, TDES, AES-256 G SRS
System RA KB MCU System RAM 384KB - = =
SPOIF Tx /Rx 4 inputs Dual Quad SPI
3x5DI03.0 /503 /eMMC 4510 16-bit SLC NAND, 8-bit ECC
OTP Fuse 3Kb
Control Analog
10 16-bit timer 5x 16-bit LP timer 2x 12-bit DAC
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2.4, Additional Information

The STM32MP15x family offers a wide range of options. To facilitate the decision guidance, the selection guide has been
extended:

Feature STM32MP151 STM32MP153 STM32MP157

Cortex-A7 Single Dual Dual
Cortex-M4 Yes Yes Yes

GPU No No Yes
Display TFT TFT TFT / DSI
CAN No Yes Yes
STM32MP15x-  Security Frequency
A Basic 650 MHz

c Secure boot + cryptography (CRYP) 650 MHz

D Basic 800 MHz

F Secure boot + cryptography (CRYP) 800 MHz

69 For further information regarding the STM32MP15xxAC CPU, please visit the homepage of
STMicroelectonics: STM32MP1 Series



https://www.st.com/en/microcontrollers-microprocessors/stm32mp1-series.html
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2.5. Decision guidance byteENGINE STM32MP1x

The following four steps help identifying the suitable byteENGINE for the specific customer application.

> Step 1. Select the needed CPU
> Choose Options as described in Additional Information

> Step 2. Select the needed flash memory capacity
> ChooseeMMC 8/16/ 32/ 64 GB

> Step 3. Select the needed RAM capacity
> Choose 512 / 1024 MB

> Step 4: Select the needed temperature range
> Choose consumer or industrial

10
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2.6. Dimensions of byteENGINE STM32MP1x

The following illustration shows all important dimensions for mounting and installation of the industrial computing module
byteENGINE STM32MP1x.

> All dimensions are indicated in millimetres (mm)
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2.7. byteENGINE STM32MP1x Connectors Layout

The STM32MP1x is connected to the carrier board with 200 pins on two module connectors. The following picture shows
the location of the connectors on the bottom side.

g;lllllllllllllllll WEERERRGRRRRRRRRRRRRRRARRERREY | -+
5% -+
= Ev;-:x
T
~ {‘dr[.
N 09 Connectors
coo0o E 3
200 09
O7 X1 USB, GMII, SPI, UART, SAl, MMC, JTAG, ADC, I12C
X2 POWER, PWR BTN, PWM, DSI, FSMC, LTDC

BRRRRGRRR

Schematic of the connectors X1 and X2

NOTICE

The module is held in the connectors with a considerable retention

force. To avoid damaging the modules’ connectors as well as the
carrier board connectors while removing the module the use of an
extraction tool is strongly recommended.

12
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2.8. Connectors - Neltron 2001S-100G-270-020

The byteENGINE uses two Neltron 0,5mm Board to Board Plug connectors. For more specific information about the
connectors used, please visit:

Datasheet of Neltron 0.5mm Connectors

2.9. byteENGINE STM32MP1x Connectors Overview

The following illustration shows the ,default-configuration” of the byteENGINE STM32MP1x. The function of the
components shown in gray squares cannot be changed. The blue squares show the module connectors X1 and X2. The
functions of X1 and X2 can be adapted and each connector module serves multiple functions. The detailed
pinout-functions are shown in chapter Pinout functions.

X1 EEPROM

USBO+1

GMII

STM32MP1x X2
SEil SDMMC2

UART1+4 Power

SAI2 78 PWR BTN

MMC1 PWM
JTAG DSI
ADC1-6 FSMC

12C2 LTDC

13
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2.10. STM32CubeMX Tool - Configuring the STM32MP15xxAC CPU

STM32CubeMX is a graphical tool that allows a very
easy configuration of STM32 microcontrollers and
micropro cessors, as well as the generation of the
corresponding initialization C code for the ARM®
Cortex®-M core or a partial Linux® Device Tree for
ARM® Cortex®-A core), through a step-by-step process.

The first step consists in selecting the
STMicroelectronics STM32 microcon troller or
microprocessor that matches the required set of
peripherals.

For microprocessors, the second step allows configuring
the GPIOs and the clock setup for the whole system, and
to interactively assign peripherals either to the ARM
Cortex®-M or to the Cortex®-A world. Specific utilities,
such as DDR configuration and tuning, make it easy to
get started with STM32 microprocessors. For Cortex®-M
core, the configuration includes additional steps that are
exactly similar to those described for microcontrollers.

STM32CubeMX Tool

For microcontrollers and micropro cessor ARM®
Cortex®-M, the second step consists in configuring each
required embedded software thanks to a pinout-conflict
solver, a clock-tree setting helper, a power-consumption
calculator, and an utility that configures the peripherals
(such as GPIO or USART) and the middleware stacks
(such as USB or TCP/IP).

Eventually the user launches the generation that matches
the selected configuration choices. This step provides the
initialization C code for the ARM® Cor tex ®-M, ready to
be used within several development environments, or a
partial Linux® device tree for the ARM® Cortex ®-A.

The Link below delivers a prepared project from bytes at
work.

69 byteENGINE STM32MP1x prepared CubeMX Project

NOTICE

Follow the Link to the STM32CubeMX Tool. You need to install the
Tool. Then choose the Processor.

14
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3. Pinout functions

3.1. Restrictions

These peripherals are internally connected and should not be utilized in the customer design if the components are
populated and in use.

WARNING:

EEPROM: Production data storage. Do not use for application,
readonly usage.

Restricted peripherals

12c4 PMIC and EEPROM

SDMMC2 eMMC

QUADSPI  SPINOR Flash

[Bal [Pod [Name [ usedfor |
A10 PG6 SDMMC2_CMD eMMC
A11 PB3 SDMMC2_D2 eMMC
A13 PAS SDMMC2_D4 eMMC
B10 PB9 SDMMC2_D5 eMMC
B11 PC7 SDMMC2_D7 eMMC
B12 PB15 | SDMMC2_D1 eMMC
B13 PB4 SDMMC2_D3 eMMC
Cc11 PE5 SDMMC2_D6 eMMC
c13 PB14 | SDMMC2_DO eMMC
Cc9 PE3 SDMMC2_CK eMMC
G2 PZ4 12C4_SCL PMIC/EEPROM
H2 PZ5 12C4_SDA PMIC/EEPROM
P4 PI11 PWR_WKUP5 PMIC
T2 PA14 | GPIO_Output PMIC_WAKEUP
AA13 | PF6 QUADSPI_BK1_I03 SPI NOR Flash
AA14 | PF9 QUADSPI_BK1_I01 SPI NOR Flash
AB12 | PF7 QUADSPI_BK1_I02 SPI NOR Flash
AC11 | PF8 QUADSPI_BK1_I00 SPI NOR Flash
Y12 PF10 | QUADSPI_CLK SPI NOR Flash
Y14 PB6 QUADSPI_BK1_NCS SPI NOR Flash

15
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3.2. Carrier Board Connector X1

1 |BooT2
2 [GND
3 n.c.
4 [PA15 ADC1_EXTI15 |ADC2_EXTI15 FzEsC1 o 'SZE&—‘I’)VZS' SAI4_FS_A lshDMMCLCD SDMMC1_D5 [SDMMC2_CDIR[SDMMC2_D5 [SPIT_NSS  [SPI3_NSS |SPI6_NSS [SYS_DBTRGI [TIM2_CH1 [TIM2_ETR [UART4_DE [UART4_RTS [UART7_TX
5 INRST
6 [oND
7 |PB13 prsom1_ckiNT [DFSDMI_CK Jerq Txp1 |1252.CK  |LPTIM2_OUT [SPI2_SCK  [TIM1_CHIN |UART5_TX  |USART3_CTS |USART3_NSS
8 |PB11 ADC1_EXTI11  |aDC2_ExTi11 [RESPM1-CK IpSIHOST_TE [ETHT_TX_CTL [ETHI_TX_EN [I2C2.SDA  [LPTIM2_ETR [LTDC_G5 TIM2_CH4  |USART3_RX
9 |USB_DM1 |usBH_HS1_DM [JSBH-HST-

USBH_HS2_ |USB_OTG_H
10 |usB_DM2 USB_OTG_HS_DMpm S D
11 [USB_DP1  [usBH_Hs1_DP [JSBH-HS1-
12 |USB_DP2 |usB_oTc_Hs_pP[ISBH-HS2_ [USBOTGH

bP S_DP
13 e

USB_OTG_FS_V|USB_OTG_H [USB_OTG_FS

14 jote.vaus (552 S VBUS VBUS
15 |pB5 DCMILD10 |[ETH1_CLK [ETH1_PPS_0UT|I2C1_SMBA
16 [pA10 USB_OTGHSID |DCMILD1  [2S3.WS  |LTDC_B1  [SAI4.FS_B  [SPI3.NSS  [TIM1_.CH3 |USART1_RX [USB_OTG_HS.ID |USB_OTG_FS.ID [MDIOS_MDIO
17 [enD
18 [enD
19 |pcr ETHI_MDC  |ADCT_INN10 [ADCT_INP11 [ADC2_INN10 [ADC2_INPT1 [QFSDMT-CKI IDFSDMIDAT! feThq Mpe  [1252.SDO  [SAIT_D1  [SAIT_SD_A  [SDMMC2_CK(SPI2_MOSI  |SvS_TRACEDO|SYS_WKUP6{MDIOS_MDC [TAMP_IN3
20 [pA2 ETH1_MDIO  |aDC1_INP14 [ETHT_MDIO [;PTM4-0U jitpc R1 [sai2_sck_B [{PMMC2-DOD lsys wiup2 [TIM15.CH1  [TIM2_CH3  [TIM5_CH3  |USART2_TX  [MDIOS_MDIO
21 |GND

16
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22 |GND

23 |PB12 ETH1_TXDO %FNSPW—DA ETH1_TXDO [2C2_SMBA [12C6_SMBA [2S2.WS  |SPI2.NSS  [TIM1_BKIN |UART5_RX  [USART3_CK |USART3_RX [FDCAN2_RX
24 |pc4 ETH1_RXDO  |ADCT_INP4 |ADC2_INP4 [RESPMTCKIETHT RXDO 1251 MCK  [SPDIFRX_IN2

25 |pG14 ETHI_TXDT  [ETHI_TXD1 |[LPTIM1ETR|ITDC.BO  [JYADSPLBK |sal4 D1 ISAl4.SD_A  [SPI6_MOSI  [SYS_TRACED1 [USART6_TX [FMC_A25

26 |Pcs ETH1_RXD1  |ADCT_INN4 [ADCT_INP8 [ADC2_INN4 [ADC2_INP8  RRSPMT-DA JeTh7 RyD1 [sAl1_D3 SAI1_D4 SAl4_D3 SAI4_D4  |SPDIFRX_IN3
27 |pc2 ETH1_TXD2  |ADCT_INN11 [ADCT_INP12 [JFSPM1-CKIBFSDMI_CK |11 TXD2 1252 SDI SPI2_MISO

28 |PH6 ETH1_RXD2  [DCMILD8  [ETH1_RXD2 [12C2_SMBA [SPI5_SCK  [TIM12_CH1 [MDIOS_MDIO

29 |PE2 ETH1_TXD3  [ETH1_TXD3 |2c4_scL  [QVADSPLB |SAl oK1 [SAIT_MCLK_A [SPI4_SCK  [SYS_TRACECLKFMC_A23

30 |PH7 ETH1_RXD3  [DCMILD9  [ETH1_RXD3 [i2C3_SCL  [SPI5_MISO  [MDIOS_MDC

31 |pca ETH1_GTX_CLK  [ETH1_GTX_CLK [TIM1_BKIN2 [FMC_A14

32 pa1 ETH1_RX_CLK |ADC1_INN16 JADC1_INP17 [ETH1_CLK  [ETH1_REF_CLKJETH1_RX_CLK [LPTIM3_OUT [LTDC_R2 [QUADSPLBKII IsA12 MCLK_B [TIM15_CHIN [TIM2_.CH2  [TIM5.CH2  [UART4_RX  |USART2_DE [USART2_RTS|
33 [pG11 ETH1_TX_EN [ADC1_EXTI11 |ADC2_EXTI11 [DCMI_D3  [ETH1_TX_CTL [ETH1_TX_EN |LTDC_B3  [SPDIFRX_INO |SYS_TRACED11 [UARTA_TX  |USART1_TX

34 |pB10 ETHT_RX_ER  [RESPM1DATI JETH1_RX_ER [2C2_SCL  [12S2_CK LPTIM2_IN1 |LTDC_G4 [QUADSPLBKI [spi2_scK TIM2_CH3  [USART3_TX

35 |pa3 ETH1_COL  |ADCT_INP15 [ETH1_COL |LPTIM5_0UT |LTDC_B2 LTDC_B5  [SYS_PVD_IN [TIM15_CH2 [TIM2_CH4  [TIM5.CH4  |USART2_RX

36 [pA7 ETH1_RX.DV  [ADCT_INN3 |ADC1_INP7 |ADC2_INN3 [ADC2_INP7 [ETH1_CRS_DV |ETH1_RX_CTL [ETH1_RX_DV [1251_SDO QUADSPI_CLK [SAI4_D1 SAI4_SD_A  |SPI1_MOSI  [SPI6_MOSI  [TIM14_CH1 [TIM1_CH1N [TIM3_CH2 [TIM8_CH1N
37 |PH2 ETH1_CRS ETH1_CRS [LPTIM1_IN2 ITDC_R0  [AUADSPLBKZ Isa12 sck B

38 |pa13 DBTRGO DBTRGI MCO1 UART4_TX  [EVENT-OUT

39 [enD

40 |GND

41 |pz3 SPI1_NSS 12C2_SDA  |2C4_SDA  [12C5_SDA  [12C6_SDA  [2S1_WS  [SPIT_NSS  [SPI6LNSS  [USART1_CTS |USART1_NSS

42 [pz1 SPI1_MISO  [12C2_SDA  [2C4_SDA  |I2C5.SDA  |2C6_SDA  [1281_SDI  [SPI1_MISO  [SPI6_MISO  |USART1_RX

43 |PE1 FMC_NBL1T  [DCMILD3  [2S2_.MCK  |[LPTIM1_IN2 [SAI3_SD_B  [UART8_TX |FMC_NBL1

44 P72 SPI1_MOSI  [12C2_SCL  [2C4_SMBA [12C5_SMBA [12C6_SCL  [1281_SDO  [SPI1_MOSI  [SPI6_MOSI ~ |USART1_TX

45 pzo SPI1_SCK 12C2_SCL  [l2C6.SCL  [2S1_.CK  [SPI1_SCK  [SPI6_SCK  |USART1_CK

46 |GND

47 |GND

17
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48 |pc3 TRACECLK QﬁDW—DA SPI2_MOSI  [1282_SDO )E(TE‘EKGM”—T FIHI-MILTXJEVENT-OUT  |ADCT_INP13 |ADCT_INNT2
49 |pH13 UART4_TX FDCANT_TX |LTDC_G2  [TIM8_CH1IN [UART4_TX
50 |pa9 USART1_TX  [DAC1_EXTI9 [pCMI_DO  [12C3_SMBA [1252_CK LTDC_R5  [SDMMC2_CDIR[SDMMC2_D5 [SPI2_SCK TIM1_CH2  |USART1_TX
51 [pH14 UART4_RX DCMI_D4  |FDCAN1_RX [LTDC_G3  [TIM8_CH2N |UART4_RX
52 |pB7 USARTT_RX  [pcMI_vsYNC [QESPMT-CKI 15¢1_spA  [2C4_SDA  [sDMMC2.D1 [TIM17_CHIN [TIM4_CH2  [USART1_RX  [FMC_NL
53 |pH5 12C2_SDA 12C2_SDA  [SAI4_SD_B  [SPI5_NSS
54 [PA11 USART1_CTS |ADCT_EXTI11 [ADC2_EXTI11 [FDCANT_RX [I2C5_SCL  [2C6_SCL  [12S2_WS LTDC_R4 SPI2_NSS TIM1_CH4  |UART4RX  |USART1_CTS|USART1_Nss [JSB-OTG.FS
55 |pH4 12C2_SCL I2c2_.SCL  |LTDC_G4  [LTDC_G5
56 [pA12 USART1_RTS  [FDCAN1_TX [2C5_SDA  [I2C6_SDA  |[LTDC_R5 SAI2_FS_B  [TIM1_ETR  |UARTATX  [USART1_DE |USART1_RTS [J3B-OTG.FS
57 |PG15 IADC1_EXTI15 [ADC2_EXTI15 |DCMI_D13  [12C2_SDA
58 |eND
59 |pE0 SAI2_MCLK_A  [DCMI_D2  [2S3.CK  |LPTIM1_ETR |LPTIM2_ETR [SAI2_MCLK_A [SA4_MCLK_B [|SPI3_SCK  [TIM4_ETR  [UART8_RX |FMC_NBLO
60 P17 SAI2_.FS.A  [pCMILD7  [LTDC_B7  [SAI2_FS_A [TIM8_CH3
61 |pPD13 SAI2_SCK_A  [DSIHOST_TE [2¢1_SDA  |l2c4_SDA  [12s3_MCK  [LPTIM1_ouUT |QUADSPLBK [Saj2 sck_A [TIM4_CH2 ~ |FMC_A18
1.103
62 |PE6 SAI2_MCLK_B  [DCMI_D7 ~ [[TDC_G1 ~ [|SAI1_D1  [SAI1_SD_A  [SAI2_MCLK_B [SDMMC1_D2 [SDMMC2_DO [SPI4_MOSI  [SYS_TRACED2 [TIM15_CH2 [TIM1_BKIN2 [FMC_A22
63 |PB2 TRACED4 RTC_OUT2  [SAI1_D1 ﬁ\lﬁSDMLCK USART1_RX [2S_CKIN  [SAI1_SD_A [SPI3_LMOSI  [1283_SDO UART4_RX  |QUADSPI_CLK [EVENT-OUT
64 [PE12 SAI2_SCK_B [T’lF,\‘SSDMLDA FMC_D9 LTDC_B4  [SAI2_SCK_B SPRMMCT—DO SPI4_SCK  [TIM1_CH3N
65 |pi6 SAI2.SD_A  [DCMI_D6  |LTDC_B6  [SAI2_SD_A [TIM8_CH2
66 |PA0 SAI2_.SD_B |ADC1_INP16 [ETH1_CRS [SAI2_SD_B [SDMMC2_CMD[SYS_WKUP1 [TIM15_BKIN [TIM2_CH1  [TIM2_ETR  [TIM5_CH1 [TIM8_ETR |UARTA_TX [USART2_CTS |USART2_NSS
67 [GND
68 [enD
69 |pcs SDMMC1.D0  [DCMI_D2  [SDMMC1_D0 |svs_TRACEDO [TIM3_CH3  [TIM8_CH3  [UARTA_TX |UART5.DE  [UART5_RTS  [USART6_CK
70 [Pp2 SDMMC1_CMD  [DCMI_D11  [2C5_SMBA |spmmc1_cMD[TIM3_ETR ~ [UART4_RX  |UART5_RX
71 |pco SOMMC1_D1  |DACT_EXTI9 DCMI_D3  [I2C3_SDA  [I2S_CKIN  [LTDC_B2 $U|383P'—BK ISDMMC1_D1 |SYS_TRACED1 [TIM3_CH4  [TIM8_CH4 |UART5_CTS
72 |pc12 SDMMC1_CK  [DCMI_D9  [2S3_SDO  |RCC_MCO_2 [SAI4_D3 SAI4_SD_B  [SDMMC1_CK [SPI3_MOSI  |SYS_TRACECLK |[UART5_TX  |USART3_CK
73 |pc1o soumci o2 [pcmipg  [BFSOMICK logs ok Jirpcrz  [QUADSPI-BK [saia MLk B [SDMMCT_D2 [SPI3_SCK  [SYS_TRACED2 [UARTA_TX  [USART3_TX
74 vmmce (3v3)
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75 |pc1n SDMMC1_D3  |ADCT_EXTI11 |ADC2_EXTI1 [DCMI_D4  [PESDMT.DATI Jog3 gpj  [QUADSPLBK2 a4 SCK_B  [SDMMC1D3  [sPi3_miso  [§YS-TRACED JUART4_RX  [USART3_RX
76 [vmmc 3v3)
77 lonD
78 [oND
79 [NJTRST SYS_JTRST  [SYS_JTRST
80 [JTDO-TRACE [SYS_JTDO-SW [SYS_JTDO-S
[Swo ) WO

SYS_JTCK-SW [SYS_JT
81 prokswek [ e
82 DI Sys_JTDI SYS_JTDI

SYS_JTMS-SW [SYS_JTMS-S
83 [rms-swoio 1§ A
84 P8 TAMP_IN2  |[RTC_LSCO  [SYS_WKUP4 [RTC_OUT2 [TAMP_IN2  [TAMP_OUT3
85 |AGND

RTC_OUT_  |RTC_OUT_C

86 |pc13 TAMP_OUT2  [RTC_Lsco  [RTGOUT. [RTCS RTC_TS SYS_WKUP3 [TAMP_IN1  [TAMP_OUT2 [TAMP_OUT3
87 |AGND
88 |GND
89 |aNAD [ADCT_INPO  |ADCT_INNT [ADCT_INPO |ADC2_INN1 |ADC2_INPO
90 [ANA1 ADCT_INP1  |ADCT_INP1 [ADC2_INP1
91 [PF11 ADCT_INP2  |ADC1_EXTI11 [ADCT_INP2 |aDC2_EXTI11 [DCMI_D12  |LTDC_G5  [SAI2_SD_B  [SPI5_MOSI
92 |n.c. ADC1_INP9
93 [PB1 ADC1_INP5  |ADCT_INP5 |ADC2_INP5 R%SN'%MLD ETH1_RXD3 |[LTDC_GO  |LTDC_R6 ITIM1_CH3N [TIM3_CH4  [TIM8_CH3N |MDIOS_MDC
94 |pco ADC1_INP10  |ADCT_INP10 [ADC2_INP10 [RFSPM1_CKI [DFSDM1DATI | pTi\M2 N2 |LTDC_RS QUADSPLBK2 [SAl2_Fs_B
95 |pas ADCT_INP18  |ADCT_INP18 [ADC2_INP18 [DACT_OUT1 |DCMI_HSYNC [12S1_WS  [12S3_Ws LTDC_VSYNC [sAl4_D2 SAI4_FS_A  |SPIT_NSS  [SPI3_NSS  [SPI6_NSS  [SYS_HDPO [TIM5_ETR |USART2_CK
96 |PA5 ADCT_INP19  |ADCT_INN18 [ADCT_INP19 |ADC2_INN18 |ADC2_INP19 [DACT_OUT2 [12S1_CK LTDC_R4 SAl4_CK1 SAI4_MCLK_A [SPI1_SCK  [SPI6_SCK  [TIM2_CH1  [TIM2_ETR  [TIM8_CH1IN
97 |GND
98 [enD
99 [GND
100(cND
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3.3. Carrier Board Connector X2
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26 |GND
27 DSIHOST_D1_P |DSIHOST_D1_P |DSIHOST_D1_P
28 |GND
29 [DSIHOST_D1_N [pSIHOST_D1_N [DSIHOST_D1_N
30 | VREFP VREFP
31 [pSIHOST_DO_P [pSIHOST_DO_P [DSIHOST_DO_P
32 |vssa VSSA
33 DSIHOST_DO_N [DSIHOST_DO_N |DSIHOST_DO_N
34 (GND
35 |PD6 FMC_NWAIT |DCMI_D10  |pFSDM1_CKIN4 [pFSDM1_DATINT FMC_NWAIT [12S3.SDO  [LTDC_B2  [SAI1_.D1  |SAI_SD_A |SPI3_MOSI [TIM16_CHIN |USART2_RX
36 |PG2 FMC_A12 |[ETH1_TXD6 [RcC_MCO_2 |svs.TRacED2 [TIMS_BKIN |FMC_A12
37 |pPG3 FMC_A13 |DFSDM1_CKIN1 | ETH1_TXD7 |SYS_TRACED3 | TIM8_BKIN2 | FMC_A13
38 | P11 FMC_CLE [ADC1_EXTI11 |ADC2_EXTINT [FMC_CLE  [12C1_SMBA |12C4_SMBA | 5PTIM2IN | QUABSPLBK 1512 SD A | usaRTs CTS [USART3NSS |FMC_A16
39 |pPD12 FMC_ALE |FMC_ALE |I12C1_SCL [12C4.SCL |LPTIMIINT |LPTIM2INT |QUADSPIBK1I SAI2_FS_A |TIM4_CH1 |USART3.DE |USART3.RTS | FMC_A17
40 (PG5 FMC_A15 [ETH1_CLK125 | TIM1_ETR |FMC_A15
41 |PD4 FMC_NOE [pFsbm1_ckiNo | FMC_NOE | SAI3_FS_A [sDMMC3_D1 | USART2_DE | USART2_RTS
42 |PD9 FMC_D14 |DAC1_EXTI9 [pFspmi_paTina |FMC_D14 |LTDC_BO | SAI3_SD_B |USART3_RX
43 |pD5 FMC_NWE |FMC_NWE |SDMMC3.D2 | USART2_TX
44 |pp7 FMC_NE1 [ DFSDM1_CKIN] DFSDMIDAT | 15c2 scL | soMmc3_03 | spoiFrx_ING [ SYS-TRACED | ysaRTa ck | FMC_NET
45 |Pp3 FMC_CLK |DCMID5  [BFSPMI-CKO| DESDMT.D 11555 ek |1TDC_67  [S5NCT-PT [ sommcr_p7 | SRMMC2-DT | somMc2 b7 |SPI2.SCK | SYS_HDP5 | USART2.CTS |USART2_NSS | FMC_CLK
46 |rco FMC_NCE |DAC1EXTI9 | DCMIVSYNC | FMC_NCE | SUDSPI-BK | sA12 FS B | SPDIFRX_INS [SYS_DBTRGO | USART6_RX | FMC_NE2
47 |pcio LTDcB2  |DCMID2  [LTDCB2  |LTDC_G3 | 5155P-B | sai2_sp_ [SYS-TRACEDY | yaprs cTs | FMC_NE3
48 |pHs LTDC_R2 | pcmiHsYNG [12c3_SDA  [LTDC_R2 [ TIM5_ETR
49 [pPBo LTDC_G1 |ADCIINN5 | ADCT_INP9 |ADC2INN5 | ADC2_INP9 [orsomi_ckout| ETH1_RXD2 [LTDC_G1 [LTDC_R3  [TiMi_cran | TIM3_CH3 [ TimM8_cH2N | uART4_CTS [ Mbios_mbio
50 |PH3 ttoc_R1 |RFSPMTCKl ety coL [utpcr1 | QYADSPLB | a1 mcik s
IN4 K2_101
51 |PG13 LTDC_RO ETH1_TXDO LPTIM1_OUT | LTDC_RO SAIT_CK2 |SAIT_SCK_A [SAI4_CK1 [SAI4_MCLK_A [SPI6_SCK [SYS_TRACEDO [USART6_CTS |USART6_NSS [ FMC_A24
52 |pG12 LTDC_B1  |ETHi_PHY.NTN |LPTIMIINT |LTDC_B1 |LTDC_B4 |SAI4_.CK2 |SAI4.SCKA |SPDIFRX.INT |SPI6_MISO |USART6_DE |USART6RTS |FMC_NE4
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53 |Pe4 LTocB0  |DcMID4  [RESOMTD |i7pc B0 |sAl1D2  |SAllFS.A [FPMMCT-CK! | spmmcer pa [SPMMC2-CKI | spmvco pa | SPI4NSS | s TRACEDT| TIM15_CHIN | FMC_A20
54 |pei14 LTDC_GO [FMC_D11  [LTDC_CLK |LTDC_GO  |[sal2_mcLkB | SPMMCTDT fgpi4 MOSI | TIM1_CH4 |UARTS_DE |UARTS_RTS
23DIR
DFSDM1_C QUADSPI_B
55 [pPeg FMC_D6  |pactextie | RESH! FMcD6 2405 TIM1_CH1 |UART7_DE |UART7_RTS
56 [pe10 FMcD7  |2FSPMIDAIEvc 7 | BADSPLB | mivn_chan | UART7_CTS
57 |pe7 FvcDa  |fSPMIDAIEMc D4 | QADSPLB | TIM1_ETR | TIM3_ETR [UART7_RX
58 |pes FMcD5  [RESOMICKipmc ps [ QUADSPLB | Tim1_cHIN| UART7_TX
59 [pPpo FMc_D2  |RESOMICKIDESDMTD | epcant mx |FMCD2  |12C5.SDA  [12C6_SDA  [SAI3.SCK A [sDMMC3_CMD| UART4_RX
60 |pp1 FMCD3  |RESDMTCK|DESDMID fepcant_tx [FMCD3  |12C5.SCL  |12C6.SCL | SAI3_SD_A |SDMMC3.D0 UART4_TX
61 |PD14 FMC_DO |FMC_DO  |sais_mcikB|TIM4_cH3 [uarTs cTs
62 [PD15 FMC_D1  [Apci_extiis |ADc2_ExTi1s | FMC_D1 SAI3_MCLK_A | TIM4_CH4 |UART8_CTS
63 | rco FMc_A10 | DRSPMI-DATETH1 TxD4 | SYS-TRACE | FMC_AT0
64 | PG FMC_A11 |ETH1_TXD5 |svs.TRAcED1 | FMC_ATT
65 [pri4 FMC_A8  |aDc2iNNz |ADC2.INP6 | RFSPM1-C | erit mxps [12C1_SCL  [12C4_SCL  svs_TRACEDG | FMC_A8
66 |PFi5 FMC_A9  |Apci_ExTiis |ADC2_EXTI15 | ETH1_RXD7 |12C1_SDA |[12C4_SDA | $YS_TRACED [ FMC_A9
67 |PF12 FMC_A6  [ADCTINN2 | ADCI_INP6 |ETH1RXD4 [5YS-TRACED | Epmc a6
68 |PF13 FMC_A7  |ADc2_inpz | RESPMI-DAT [ DESDMIDAT | e1i47 pxps | 12C1_SMBA [12C4_SMBA [SYS_TRACEDS | FMC_A7
69 |pr4 FMC_A4  |sommcsp1 [$EMMES-D | ysarra rx | FMC_A4
70 |PF5 FMC_A5  [sbmmc3.p2 |USART2_TX | FMC_A5
SDMMCT_D | SDMMC2_D | SDMMC3_D
71 |pr2 FMC_A2  |i2c2.smBa | SOM o e FMC_A2
72 |PF3 FMC_A3  |ETH1_TXER |FMC_A3
73 |pro FMC_AO  [12c2.SDA | ZRMMC3.C|SDMMC3.D | pyic_a0
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74 | PF1 FMC_A1 12C2_SCL  |SDMMC3_CDIR[SDMMC3_CMD| FMC_A1

75 PI10 ETH1_RX_ER [ LTDC_HSYNC |SYS_HDPO |USART3_CTS | USART3_NSS

76 |GND

77 |PBs LTDC_B6 |DCMI_D6  |pFsomi_ckiN7 | ETHT_TXD3 | FDCANT_RX |12C1_SCL  |I12C4_SCL [LTDC_B6  [SDMMC1_CKIN| SODMMC1_D4 |sbmmc2_ckin | SDMMC2.D4 | SYS_HDP6 | TIM16_CH1 | TIM4_CH3 | uaRT4_RX
78 |pps Ltoc 87 |RESPMICKIEMC D13 [LTDC.B7 | saissck | SPDIFRXINT |USART3_TX

79 |pPi4 LTDC_B4 |DCMI_D5 |LTDC_B4 |sAiz.McLK A | TIMS_BKIN

80 |Pi5 LTDC_B5 |[pcMivsyne |LTDC_B5 |SAI2.SCKA | TIM8_CH1

81 [ri2 LTDC_G7 |DCMILD9 |12S2_SDI |LTDC_G7 |SPI2_MISO |TIM8_CH4

82 |rp10 Lroc_B3 [ DFSPMI-CKO 1EMC D15 |i2cs.smBA |12S3.SDI [LTDC_B3  [RTC_REFIN [SAI3_FS_B |SPI3_MISO |TIM16_BKIN |USART3_CK

83 |Pi0 LTDC_G5 |DCMID13 [I12S2.WS |LTDC_G5 |[SPI2_.NSS |TIM5_CH4

84 (prn LTDC_G6 |[DCMI_D8  |1252_CK LTDC_G6  [SPI2_SCK | TIM8_BKIN2

85 |PET LTDC_63  |apcrextnt [ apcz_extint |PRSPMT-C |FMC D8 |LTDCG3  [SAI2_SD_B [SPI4_NSS |TIM1_CH2 |UsaRTs_CK

86 |PH15 LTDC_G4 |ADCI_EXTI15 |ADC2_EXTIT5 |DCMILD11 [LTDC_G4 | TIM8_CH3N

87 PE15 LTDC_R7 ADC1_EXTI15 ADC2_EXTI15 | FMC_D12 LTDC_R7 SYS_HDP3 |[TIM15_BKIN | TIM1_BKIN | UART8_CTS USART2_CTS |USART2_NSS

88 |Pas LTDC_G2 |ApciiNp3  [ADC2_INP3 |pemipixcik [1251.SDI |LTDC_G2  [sAl4_ck2 |saiascka [sPi1_miso [sSPi6_mISO [TiM13_cH1 |TIM1_BKIN [TIM3_CH1 |TIM8_BKIN [Mmbios_mpc
89 |PH11 LTDC_R5 |ADCI_EXTI1 |ADC2_EXTI1T [DCMI_D2 |I2C1_SCL |12C4_.SCL |LTDC_R5 |TIM5_CH2

90 |PH12 LTDC_R6 |DCMI_D3  [I12C1_SDA [12C4_.SDA |[LTDC_R6 |SYS_HDP2 [TIM5_CH3

91 |PHo LTDC_.R3 |DAC1EXTI9 |DCMIDO |i2c3.svBA [LTDC_R3 |TIM12_CH2

92 | PH10 LTDC_R4 |DCMILD1  [12C1_SMBA |i2ca_smBa [LTDC_R4 | TIM5_CH1

93 |pe7 LTDC_CLK |DCMI_D13 |LTDC_CLK |S\A0SPI-BK | QUADSPLCL 4 sair oLk a | §YS-TRACED | yART8 DE | UART8_RTS |USART6.CK [ FMC_INT

94 PI9 LTDC_VSYNC | DAC1_EXTI9 FDCAN1_RX [LTDC_VSYNC |SYS_HDP1 UART4_RX

95 [PE13 brsom1_ckins| FMC_D10 | LTDC_DE | SAI2_FS_B | SPI4_MISO [SYS_HDP2 [TIM1_CH3

96 PC6 LTDC_HSYNC | DCMI_DO DFSDM1_CKINY DSIHOST_TE |12S2_MCK LTDC_HSYNC [spmMMc1_DODIR | SDMMC1_D6 [SDMMC2_DODIR| SDMMC2_D6 | SYS_HDP1 TIM3_CH1 TIM8_CH1 USART6_TX
97 |Pzs 12c2.SCL  |12c4_SMBA |12c6_scL  [12s1_mck

98 |pPz7 [2C2_SDA  [12C6_SDA | USART1_TX

99 | GND

100 GnD
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3.4. Power Supply

> The byteENGINE can be powered with 3.3V to 5.5V.
> The recommended power supply is 5V
> Maximum Power Consumption is 2W, typical TW

C STPMICT Power Manadgement IC

3.5. Boot Modes byteENGINE STM32MP1x

> Default boot mode:

B0OOTO 1
BOOT1 0
B0OOT2 1 (SDCARD)

> BOQT2 is connected to X1:1 and can select the boot source. Use an open drain buffer or switch to control this pin. It is
pulled up at TkOhm on the Module.

Chart Boot Modes

BOOT2 Boot Source
hiz SDCARD
0 SPI Nor Flash

9 See Chapter “3.7 Boot Modes” of the STM32MP15x Datasheet:
< STM32MP1x Data Sheet



https://www.st.com/en/power-management/stpmic1.html
https://www.st.com/resource/en/datasheet/stm32mp157c.pdf
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4., O0rdering info

The Order Code allows customers to easily recognize the detailed specification of the ordered SOM. Please refer to chapter
Decision guidance byteENGINE STM32MP1x for further information.

byteENGINE-STM32MP15[TYPE]-[SPEED]-[RAM]-[FLASH]-[temp-range]-[revision]

[TYPE]
[SPEED]
[RAM]
[FLASH]

[temp-range]

[revision]

25

CPU type

Clock speed
RAM size

eMMC flash size

Temperature range

Revision

Comprehensive, see Additional Information
650 MHz / 800 MHz

512 /1024 MB

8/16/32/64 GB

[C] Consumer 0° to +85° C
[I] Industrial -40°C to +85 °C

1.2
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Notice

Files can only be downloaded with login credentials. Please

request your download credentials via support@bytesatwork.ch
or contact your sales representative

69 Links

> Schematic of the connectors X1 and X2:
Schematic of the connectors

> Altium Schematic of the connectors X1 and X2:
Altium Schematic of the connectors

> Altium Library:
Altium Library

> STEP Model:
STEP Model

> Detailed Pinout of byteENGINE STM32MP1x:
Detailed Pinout of byteENGINE STM32MP1x

> STMicroelectronics STM32MP1 Series:
STM32MP1 Series

> bytesatwork on github:
https://github.com/byvtesatwork

> byteWIKI:
https://bytewiki.readthedocs.io/en/lgtest/som/stm32mpix.html
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https://download.bytesatwork.io/documentation/byteENGINE/ressources/m5-connector-pinout.pdf
https://download.bytesatwork.io/documentation/byteENGINE/ressources/m5connector-doc.SchDoc
https://download.bytesatwork.io/documentation/byteENGINE/ressources/Footprint-byteENGINE-M5.zip
https://download.bytesatwork.io/documentation/byteENGINE/ressources/byteengine-m5.step
https://download.bytesatwork.io/documentation/byteENGINE/ressources/byteENGINE-M5-pinout.xlsx
https://www.st.com/en/microcontrollers-microprocessors/stm32mp1-series.html
https://github.com/bytesatwork
https://bytewiki.readthedocs.io/en/latest/som/stm32mp1x.html
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