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1. Introduction

This document describes the hardware architecture of the UM21H7-STM32 SOM.

The UM21H7-STM32 is a high-performance System-on-Module and is intended to provide a flexible platform for
embedded application that require an ideal building block that easily integrates powerful graphics, rich connectivity and
as well as high-processing power.

The UM21H7-STM32 is based on the ST Microelectronic STM32H725 versatile, low-power, high-integration
microcontroller.

2. Reference Documents

ID Doc. Name Date Revision
RD1
RD2
RD3
RD4
RD5
RD6
RD7
RD8
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3. Features Summary

e ST Microelectronic STM32H725 (32-bit ARM® Cortex™-M7 Core, up to 550 MHz)
e 16 MB HyperRAM

e 64 MB OctaSPI NOR Flash for storage memory

e Real-Time Clock (RTC)

e  24bit LCD-TFT interface up to XGA resolution

e  On-board 10/100 Mbps Ethernet PHY

e  On-board Single Band Wi-Fi/BLE5 Module

e 1xUSB 2.0 high-speed/full-speed device/host/OTG controller with dedicated DMA, on-chip FS PHY
e 1 xuSD card host interface

e  Serial interfaces (SPI, 12C, UART)

e 2 xFDCAN Bus Interfaces

e  On-board 2K bits 12C™ Serial EEPROM with EUI-48™ Node Identity

e On-Board 32K bits 12C™ Serial EEPROM

e  On-board 12C™ Cryptographic co-processor with secure hardware-based key storage
e  On-board I12C™ 16-bit, low power, 1/0 expander

e  External Interface using two 80-pin 0.4mm pitch connectors

¢ Single 3.3V power supply

e  30mm x 30mm compact module

e Mounting holes reducing the risk of connector-to-PCB intermittence

e Compliant with the Restriction of Hazardous Substances (RoHS) directive
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4. Block Diagram
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5. Main Hardware Components
This section summarizes the main hardware building blocks of the UM21H7 SOM.

5.1 ST Microelectronic STM32H725

The STM32H725 device is based on the high-performance ARM® Cortex®-M7 32-bit RISC core operating at up to
550 MHz frequency.

The Cortex®-M7 core features a floating-point unit (FPU) which supports all ARM® double-precision and single-
precision data processing instructions and data types. It also implements a full set of DSP instructions and a memory
protection unit (MPU) which enhances application security.

It also features standard and advanced communication interfaces.

* Five 12Cs

* Six SPIs, four 12Ss in half-duplex mode.

* Five USARTS plus five UARTs and one LPUART

* A USB OTG high-speed with full-speed capability (with the ULPI),
» Two FDCANS plus one TT-FDCAN interface

e Two SAI serial audio interfaces

» Two SDMMC interfaces

* Ethernet interface

* MDIO slaves

* 24-hit parallel digital RGB LCD-TFT display controller up to XGA resolution
* Chrom-ART Accelerator™,

» SPDIF-Rx interface with four inputs

* One SWPMI (Single Wire Protocol Master Interface)

« HDMI-CEC

5.2 Memory
5.2.1 HyperRAM

The UM21H7 SOM is equipped with 16MB Cypress HyperRAM memory running @100MHz with Double-Date Rate
(DDR).

The STOKL1281DABHI023 device is a high-speed CMOS, self-refresh Dynamic RAM (DRAM), with a HyperBus
interface in a dual-die stack of 64-Mb HyperRAM devices in a single package.

HyperBus is a low-signal-count, Double Data Rate (DDR) interface that achieves high-speed read and write
throughput.

The DDR protocol transfers two data bytes per clock cycle on the DQ input/output signals.

A read or write transaction on HyperBus consists of a series of 16-bit wide, one clock cycle data transfers at the
internal HyperRAM core with two corresponding 8-bit wide, one-half-clock-cycle data transfers on the DQ signals.
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5.2.2 Non-volatile Storage Memory

5.2.2.1 OctoSPI NOR Flash

The UM21H7 SOM provides 64 MB OctoSPI NOR Flash memory, using the Macronix MX25LM51245G device.
MX25LM51245G is 512Mb bits Octal interface Serial NOR Flash memory, which is configured as 67,108,864 x 8
internally.

MX25LM51245G feature a serial peripheral interface and software protocol allowing operation on a simple 3-wire
bus while it is in single 1/0 mode. The three bus signals are a clock input (SCLK), a serial data input (SI), and a
serial data output (SO). Serial access to the device is enabled by CS# input.

A different version of UM21H7 SOM mounts 64 MB OctoSPI NOR Flash memory, using the Cypress
S28HL512TFPBHI010.

The Cypress Semper™ Flash Octal family of products are high-speed CMOS, 45-nm MirrorBit NOR flash devices
that are compliant with the JEDEC JESD251 eXpanded SPI (xSPI) specification.

Semper Flash with Octal Interface devices support both the Octal Peripheral Interface (OPI) as well as Legacy x1
Serial Peripheral Interface (SPI).

Both interfaces serially transfer transactions reducing the number of interface connection signals.

5.2.2.2 EUI-48™ Node Identity

The UM21H7 SOM equips the Microchip 24AA025E48 a 2 Kbit Electrically Erasable PROM. The device is
organized as two blocks of 128 x 8-bit memory with a 2-wire serial interface.

The 24AA025E48 is programmed at the factory with a globally unique, EUI-48™ and EUI-64™ compatible node
address stored in the upper half of the array and permanently write-protected.

The remaining 1,024 bits are available for application use.

5.2.2.3 Serial EEPROM

The UM21H7 SOM equips the Microchip 24AA04 a 4K Electrically Erasable PROM.

The device is organized as two blocks of 256 x 8-bit memory with a 2-wire serial interface. Low-voltage
design permits operation down to 1.7V, with standby and active currents of only 1 pA and 1 mA, respectively.
The 24AA04 also has a page write capability for up to 16 bytes of data.

5.3 1/0 port Expander

The UM21H7 SOM is equipped with a 16-bit | / O expander in order to manage control signals internal to the SOM
and drive the standard periphery without the need to use the microcontroller’s pin.

The PCA9535 is a 24-pin CMOS device that provide 16 bits of General Purpose parallel Input/Output (GP10)
expansion for 12C-bus/SMBus applications and was developed to enhance the NXP Semiconductors family of 12C-
bus I/O expanders.

The improvements include higher drive capability, 5 V 1/O tolerance, lower supply current, individual 1/0
configuration, and smaller packaging.

Usable 1/0 expander pins are available on CN2 expansion connector.
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5.4 10/100 Ethernet PHY

The UM21H7 SOM features the LAN8742A-CZ a low-power 10BASE-T/100BASE-TX physical layer (PHY)
transceiver with variable /0 voltage that is compliant with the IEEE 802.3 and 802.3u standards.

The LAN8742A/LAN8742Ai supports communication with an Ethernet MAC via a standard RMII interface.

It contains a full-duplex 10-BASE-T/100BASE-TX transceiver and supports 10 Mbps (10BASE-T) and 100 Mbps
(100BASE-TX) operation.

The LAN8742A/LAN8742Ai implements auto- negotiation to automatically determine the best possible speed and
duplex mode of operation. HP Auto-MDIX support allows the use of direct connect or cross-over LAN cables.
Integrated Wake on LAN (WoL) support provides a mechanism to trigger an interrupt upon reception of a perfect
DA, broadcast, magic packet, or wakeup frame.

The LAN8742A/LAN8742Ai supports both IEEE 802.3-2005 compliant and vendor-specific register functions.
However, no register access is required for operation. The initial configuration may be selected via the configuration
pins. Register-selectable configuration options may be used to further define the functionality of the transceiver.
The LAN8742A/LANB8742Ai can be programmed to support wake-on-LAN at the physical layer, allowing detection
of configurable Wake-up Frame and Magic packets.

This feature allows filtering of packets at the PHY layer, without requiring MAC intervention.

Additionally, the LAN8742A/LAN8742Ai supports cable diagnostics which allow the device to identify
opens/shorts and their location on the cable via vendor-specific registers.

5.5 WiFi/BLE5 Module

The UM21H7 SOM includes the Telit WE310F5-P Wi-Fi/BLE5S module, a fully integrated, single-band Wi-Fi (802.11
b/g/n 2.4GHz) and Bluetooth Low Energy (BLES5) combination module that provides a low-cost and highspeed
wireless connection to an embedded microcontroller over UART, SPI and SDIO interfaces.

Based on Realtek Ameba system on chip (SoC), the WE310F5 is ideal for a wide variety of embedded devices,
including smart lighting, home appliances, medical wearables, smart city sensors, aftermarket telematics and
industrial robots.

A UMCC RF connector is included in order to improve Wi-Fi/BLE5 module performance connecting an external
antenna.

5.5.1 Update/Debug connector

WE310F5-P Wi-Fi/BLE5 module can be updated or debugged using an external connector, CN4, placed on UM21H7
SOM.

CN4 is a 5pin, 1.00mm pitch connector, 665105131822 from Wirth Elektronik.

Recommended mating connector is the 665005113322 from Wirth Elektronik.

CN4 Pin-Out:
Signal Pin # Type Description
DBG_TXD 1 (0] Auxiliary (DEBUG) UART output
DBG_RXD 2 | Auxiliary (DEBUG) UART input
EN 3 | ENABLE pin
DOWNLOAD 4 | Flash Mode enabling when Low
GND 5 POWER Ground
Project Service S.r.l. PAG 9
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6. External Connectors

The UM21H7 SOM exposes two 80 pin 0.4mm pitch connectors.
The recommended mating connector for baseboard interfacing are:

o  DF40HC(4.0)-80DS-0.4V/(51)

In addition to the two 80 pin interface UM21H7 SOM exposes a 10-pin, 1.27mm pitch, pin header for SWDIO interface

Pin#:
Pin number on the FCI connector

Pin Name:
Default UM21H7 SOM pin name

Type:
Pin type & direction:
e |-In
e 0O-0ut
e DS - Differential Signal
e A-Analog

e  Power — Power Pin

Pin Group:
Pin functionality group

STM32H725 Ball:
Ball number

CN2

Project Service S.r.l. PAG 10
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6.1 UM21H7 SOM Connectors Pin-out

6.1.1 CN2 Connector:

Via Paderno 31/C - 24068 Seriate BG

www.projectservice.it info@projectservice.it

Pin # Pin Name Type Pin Group GPIO STM32H725 Ball
1 GND POWER Digital GND
2 GND POWER Digital GND
3 EXP_GPIO1 1/0 From GPIO EXPANDER
4 EXP_SWDIO 1/0 System debug SWDIO pin PA[13] B13
5 EXP_GPIO2 1/0 From GPIO EXPANDER
6 EXP_SWCLK 1/0 System debug SWCLK pin PA[14] Al2
7 EXP_GPIO3 1/0 From GPIO EXPANDER
8 EXP_RST | System debug Reset pin NRST L1
9 EXP_GPIO4 1/0 From GPIO EXPANDER
10 PAO_C 1/0// A General purpose / ADC PA[O_C] R3
11 EXP_GPIO5 10 From GPIO EXPANDER
12 PA1 C 1/0// A General purpose / ADC PA[1_C] P3
13 EXP_GPIO6 1/0 From GPIO EXPANDER
14 PA2_C 1/0// A General purpose / ADC PC[2_C] N1
15 EXP_GPIO7 1/0 From GPIO EXPANDER
16 PA3_C 1/0// A General purpose / ADC PC[3_C] N2
17 BOOTO | BOOT selection pin c5
18 PG15 1/0 General purpose PG[15] D7
19 PC13 1/0 General purpose PC[13] c1
20 PG4 1/0 General purpose PG[04] Gl4
21 PB6 1/0 General purpose PB[06] A5
22 PH2 1/0 General purpose PH[02] N4
23 PB7 1/0 General purpose PB[07] B5
24 PES 1/0 General purpose PE[08] N8
25 PF5 1/0 General purpose PF[05] H3
26 PB3 1/0 General purpose PB[03] A6
27 PD3 1/0 General purpose PD[03] A9
28 PE10 1/0 General purpose PE[10] R9
29 PB15 1/0 General purpose PB[15] K14
30 PE9 1/0 General purpose PE[09] R11
31 PC2 1/0 General purpose PC[02] M1
32 PAS 1/0 General purpose PA[05] P6
33 GND POWER Digital GND
34 PD14 1/0 General purpose PG[14] c7
35 PB8 1/0 General purpose PB[08] A2
36 PB4 1/0 General purpose PB[04] B6
Project Service S.r.l. PAG 11
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Pin # Pin Name Type Pin Group GPIO STM32H725 Ball
37 PD1 1/0 General purpose PD[01] A10
38 GND POWER Digital GND
39 GND POWER Digital GND
40 uSD_CLK (0] uSD CLK pin PC[12] B11
41 usSD_CD 1/0 uSD Card Detect — from GPIO EXP
42 uSD_CMD I/0 uSD CMD pin PD[02] B10
43 uSD_PWR_EN (0] uSD Power enable — from GPIO EXP
44 uSD_D3 I/O uSD D3 pin PC[11] c11
45 uSD_OC_FLT# (0} uSD OC FAULT - from GPIO EXP
46 uSD_D2 1/0 uSD D2 pin PC[10] C12
47 USB_OC_FLT# (0] USB OC FAULT — from GPIO EXP
48 usD_D1 I/0 uSD D1 pin PC[09] E13
49 uSD_PWR_EN (0] USB Power enable — from GPIO EXP
50 usD_DO 1/0 usD DO pin PC[08] D14
51 GND POWER Digital GND
52 GND POWER Digital GND
53 PD8 1/0 General purpose PD[08] L14
54 OTG_FS_ID | USB 5V indication PA[10] C14
55 PD9 1/0 General purpose PD[09] K13
56 OTG_FS_VBUS | USB 5V indication PA[09] D13
57 PB14 1/0 General purpose PB[14] K15
58 GND POWER Digital GND
59 PD11 1/0 General purpose PD[11] J13
60 OTG_FS_P DS USB HS in FS mode positive signal PA[12] B15
61 GND POWER Digital GND
62 OTG_FS_N DS USB HS in FS mode negative signal PA[11] C15
63 PD12 1/0 General purpose PD[12] J15
64 GND POWER Digital GND
65 PD13 1/0 General purpose PD[13] H15
66 ETH_TX_P DS Ethernet PHY positive transmit signal
67 PE3 1/0 General purpose PE[03] B2
68 ETH_TX_N DS Ethernet PHY negative transmit signal
69 GND POWER Digital GND
70 GND POWER Digital GND
71 ETH_LED1/LINK (0] Ethernet LED/Link
72 ETH_RX_P DS Ethernet PHY positive receive signal
73 ETH_LED2/SPEED (6] Ethernet LED/Speed
74 ETH_RX_N DS Ethernet PHY negative receive signal
75 GND POWER Digital GND
76 GND POWER Digital GND

Project Service S.r.l. PAG 12
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Pin # Pin Name Type Pin Group GPIO STM32H725 Ball
77 3v3 POWER 3.3 V power supply IN
78 3v3 POWER 3.3 V power supply IN
79 3V3 POWER 3.3 V power supply IN
80 3v3 POWER 3.3V power supply IN
6.1.2 CN3 Connector:
Pin # Pin Name Type Pin Group GPIO STM32H725 Ball
1 3V3 POWER 3.3 V power supply IN
2 3Vv3 POWER 3.3 V power supply IN
3 3V3 POWER 3.3 V power supply IN
4 3v3 POWER 3.3 V power supply IN
5 GND POWER Digital GND
6 GND POWER Digital GND
7 nRST | System RESET pin NRST L1
8 VBAT IN POWER RTC backup battery IN E2
9 PF7 1/0 General purpose PF[07] 13
10 PC3 1/0 General purpose PC[03] M2
11 PF11 1/0 General purpose PF[11] N7
12 PE15 1/0 General purpose PE[15] P14
13 PH7 1/0 General purpose PH[07] M11
14 PB10 1/0 General purpose PB[10] N12
15 PE7 1/0 General purpose PE[07] P9
16 PH5 1/0 General purpose PH[05] R5
17 GND POWER Digital GND
18 GND POWER Digital GND
19 LCD_BL_EN (0] LCD-BACKLIGHT ENABLE from GPIO EXP
20 LCD_BL (] LCD-BACKLIGHT CONTROL PE[14] M12
21 GND POWER Digital GND
22 GND POWER Digital GND
23 LCD_HSYNC 1/0 LCD-TFT Interface HSYNC PC[06] E14
24 LCD_CLK (6} LCD-TFT Interface CLK PG[07] G13
25 GND POWER Digital GND
26 GND POWER Digital GND
27 LCD_VSYNC 1/0 LCD-TFT Interface VSYNC PA[04] P5
28 LCD_DE I/0 LCD-TFT Interface DE PE[13] P13
29 GND POWER Digital GND
30 GND POWER Digital GND
31 LCD_BO (0] LCD-TFT Interface BO PE[04] B1
32 LCD_B4 (0] LCD-TFT Interface B4 PE[12] P12
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Pin # Pin Name Type Pin Group GPIO STM32H725 Ball
33 LCD_B1 (0} LCD-TFT Interface B1 PD[00] ci10
34 LCD_B5 o] LCD-TFT Interface B5 PB[O05] c6
35 LCD_B2 0 LCD-TFT Interface B2 PD[06] D9
36 LCD_B6 (0] LCD-TFT Interface B6 PA[15] All
37 LCD_B3 (0} LCD-TFT Interface B3 PA[08] B14
38 LCD_B7 (0] LCD-TFT Interface B7 PB[09] B3
39 GND POWER Digital GND
40 GND POWER Digital GND
41 LCD_GO (0] LCD-TFT Interface GO PE[05] D3
42 LCD_G4 (6} LCD-TFT Interface G4 PH[15] D12
43 LCD_G1 (0} LCD-TFT Interface G1 PE[06] E3
44 LCD_G5 (0] LCD-TFT Interface G5 PH[04] P4
45 LCD_G2 (0} LCD-TFT Interface G2 PH[13] C13
46 LCD_G6 (0] LCD-TFT Interface G6 PC[07] D15
47 LCD_G3 (0} LCD-TFT Interface G3 PH[14] B12
48 LCD_G7 (0] LCD-TFT Interface G7 PG[08] G12
49 GND POWER Digital GND
50 GND POWER Digital GND
51 LCD_RO (0} LCD-TFT Interface RO PG[13] B7
52 LCD_R4 (0} LCD-TFT Interface R4 PH[10] N14
53 LCD_R1 (0} LCD-TFT Interface R1 PH[03] R4
54 LCD_R5 (0] LCD-TFT Interface R5 PC[00] L2
55 LCD_R2 (0} LCD-TFT Interface R2 PH[08] N13
56 LCD_R6 (0} LCD-TFT Interface R6 PB[01] M8
57 LCD_R3 (0} LCD-TFT Interface R3 PH[09] M14
58 LCD_R7 (0] LCD-TFT Interface R7 PG[06] F14
59 GND POWER Digital GND
60 GND POWER Digital GND
61 PD10 1/0 General purpose PD[10] L13
62 PD15 1/0 General purpose PD[15] J12
63 VSSA A Analog GND VSSA N3
64 PD14 1/0 General purpose PD[14] H14
65 VREF A Analog VREF VREF+ M3
66 PH6 1/0 General purpose PH[06] P15
67 GND POWER Digital GND
68 PAO 1/0 General purpose PA[00] P1
69 PBO 1/0 General purpose PB[00] R8
70 PH11 1/0 General purpose PH[11] M13
71 PA3 1/0 General purpose PA[03] N5
72 PH12 1/0 General purpose PH[12] N15
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Pin # Pin Name Type Pin Group GPIO STM32H725 Ball

80 3V3 POWER 3.3 V power supply IN

6.2 80 pin Connector Pin Mux

The table below summarizes the additional available functionality for each pin- of two 80 pin FCI connector.

6.2.1 CN2 Connector Pin Mux:

PIN | GPIO MODE 0 MODE 1 MODE 2 MODE 3 MODE 4 MODE 5 MODE 6

o moawe | | | | |
o e o | | | |
o e weeow | | | | |
o s |owno(meon own | | |
o eon s |vwemeon || | |
s s o | | || |

b me sesc seax | e | ||
o mus oo | swos uwne sewo | | |
e (oo || | |
o e | wowos vswen| lmewo | | |
o mo oo o s mes | | |
o [wm | pax oo lwwsm wewes | | |
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PIN | GPIO MODE 0 MODE1 | MODE 2 MODE 3 MODE 4 MODE 5 MODE 6
44 | PC[11] | uSD_D3 1253_SDI SPI3_MISO
48 | PC[09] | uSD_D1 TIM3_CH4 | UART5_CTS | TIM8_CH4

53 PD[08] USART3_TX

57 PB[14] USART3_RTS SPI2_MISO | USART1_TX 1252_SDI

63 PD[12] ENC_TIM4_CH1| CAN3_RX UART5_RX

67 | PE[03] | GPIO

6.2.2 CN3 Connector Pin Mux:

PIN | GPIO MODE 0 MODE 1 MODE 2 MODE 3 MODE 4 MODE 5 MODE 6

ey o | | | | ] ] |
esl oo | | | | ] ] |

|

o mon oss |
|

2 e wowne |moon ween | | |
|

2 mon wowne |paws |meon| | ||
|

o w0 wsow) | | |
|

o s eww |||
|

s o e |||
|

v e e esa e | ||
|

o o e swwso mwsom | | |
|

o moo e swwos mwsen | | |
[
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PIN | GPIO MODE 0 MODE 1 MODE 2 MODE 3 MODE 4 MODE 5 MODE 6
45 | PH[13] | LCD_G2 CAN1_TX TIM8_CHIN
47 | PH[14] | LCD_G3 UART4_RX | TIM8_CH2N
51 | PG[13] | LCD_RO USART6_CTS | TIM23_CH2 | 12S6_CK
53 | PH[03] | LCD_R1 ADC
55 PH[08] | LCD_R2 12C3_SDA
57 | PH[09] | LCD_R3 TIM12_CH2
61 | PD[10] | GPIO
64 | PD[14] | UART9_RX TIM4_CH3
68 | PA[00] | ENC_TIM5_CH1| TIM2_CH1
70 | PH[11] | ENC_TIM5_CH2
72 | PH[12] | TIM5_CH3
74 | PF[13] | TIM24_CH3 ADC
6.3 Unavailable Signals of STM32H7
The following signals are not available on the output connectors:
- 12C4, used to connect the GP1O Expander, EEPROMSs and CRYPTO;
- OctoSPI, used to connect the Flash Memory;
- HyperBus, used to connect the RAM;
- UARTS, used to connect the WiFi module.
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7. SOM's interfaces

7.1 Display Interface

The UM21H7 SOM provides a 24-bit parallel digital RGB (Red, Green, Blue) and delivers all signals to interface
directly to a broad range of LCD and TFT panels up to XGA (1024x768) resolution with the following features:

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

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

e Upto 8 Input color formats selectable per layer

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

e Color keying (transparency color)

e Up to 4 programmable interrupt events

o  AXI master interface with burst of 16 words.

7.2 Megabit Ethernet

Megabit Ethernet Features:

The Ethernet Media Access Controller (MAC) is designed to support 10/200 Mbps Ethernet IEEE 802.3 and IEEE
802.3u networks.

An external Megabit magnetics is required to complete the interface to the media.

Megabit Ethernet Signals (CN2):

Signal Pin # Type Description

ETH_TX_P 66 DS Positive transmit signal
ETH_TX_N 68 DS Negative transmit signal
ETH_RX_P 72 DS Positive receive signal
ETH_RX_N 74 DS Negative receive signal
ETH_LED1/LINK 71 (0] Ethernet LED/Link
ETH_LED2/SPEED 73 (0] Ethernet LED/Speed

7.3USB 2.0 F.S.

The UM21H7 SOM embeds an USB OTG full-speed device/host/OTG peripheral with integrated transceivers.
The USB OTG FS peripheral is compliant with the USB 2.0 specification and with the OTG 2.0 specification.
It has software-configurable endpoint setting and supports suspend/resume.

The major features are:

e Combined Rx and Tx FIFO size of 4 Kbytes with dynamic FIFO sizing

e  Supports the session request protocol (SRP) and host negotiation protocol (HNP)
e 8 bidirectional endpoints

e 16 host channels with periodic OUT support

e  Software configurable to OTG1.3 and OTG2.0 modes of operation

e USB 2.0 LPM (Link Power Management) support

e Battery Charging Specification Revision 1.2 support

e Internal FS OTG PHY support
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e External HS or HS OTG operation supporting ULPI in SDR mode The OTG PHY is connected to the
microcontroller ULPI port through 12 signals. It can be clocked using the 60 MHz output.

e Internal USB DMA

e HNP/SNP/IP inside (no need for any external resistor)

e For OTG/Host modes, a power switch is needed in case bus-powered devices are connected

USB 2.0 F.S. Signals (CN2):

Signal Pin # Type Description
OTG_FS_P 60 DS Positive USB F.S data
OTG_FS_N 62 DS Negative USB F.S data
OTG_FS_VBUS 56 | USB 2.0 VBUS indicator (5V)
OTG_FS_ID 54 I USB OTG
USB_OC_FLT# 47 0 USB Over Current Fault
USB_PWR_EN 49 (0] USB Power Enable

7.4 uSD

The STM32 supports MultiMediaCard System Specification Version 4.51 in three different data bus modes: 1 bit
(default), 4 bits and 8 bits.
In this SOM the 4 bits configuration is used.

SDIO Signals (CN2):

Signal Pin # Type Description
SDIO_CLK 40 (0] Clock for MMC/SD/SDIO card
SDIO_CMD 42 1/0 CMD line connect to card

DATO line in all modes

S2JOLDIAIESY = /o (also used to detect busy state)
SDIO_DATA1 48 1/0 DAT1 line
SDIO_DATA2 46 1/0 DAT2 line
SDIO_DATA3 44 1/0 DAT3 line
7.5 SPI

The UM21H7 SOM feature up to three SPIs in slave and master modes in full-duplex and simplex communication
modes.

SPI2, SPI5, SPI6 allow communicating up to 150 Mbits/s in Master and Slave modes, in Half-duplex, Full-duplex
and Simplex modes.

The 3-bit prescaler gives 8 master mode frequencies and the frame is configurable from 4 to 16 bits.

The SPI interfaces support NSS pulse mode, TI mode and Hardware CRC calculation.

All SPIs can be served by the DMA controller.
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7.6 12C

12C-1, 2 Interface connectivity peripherals provide serial interface for external devices. Data rates of up to 1 Mbps
are supported.

12C1 Signals (CN2):
Signal Pin # Type Description
12C1_SCL 21 1/0 12C1 12C clock, open drain
12C1_SDA 23 1/0 12C1 12C data, open drain
12C2 Signals (CN3):
Signal Pin # Type Description
12C2_SCL 14 1/0 12C2 12C clock, open drain
12C2_SDA 16 1/0 12C2 12C data, open drain

The ARM SWJ-DP interface is embedded, and is a combined JTAG and serial wire debug port that enables either a
serial wire debug or a JTAG probe to be connected to the target.

In UM21H7 SOM only Serial Wire Debug port is available.

Debug is performed using 3 pins (SWDIO).

SWDIO signals on CN2 Connector:

Signal Pin # Type Description

SWDIO 4 1/0 Bidirectional Data pin
SWCLK 6 | Clock Signal

RST 8 | Reset

Note: SWDIO signals are also available on onboard CN1 connector.

7.8 Boot Modes

At startup, the boot memory space is selected by the BOOT pin and BOOT_ADDxX option bytes, allowing to
program any boot memory address from 0x0000 0000 to Ox3FFF FFFF which includes:

e All Flash address space mapped
e All RAM address space: ITCM, DTCM RAMs and SRAMs
e  The System memory bootloader

The boot loader is located in non-user System memory.
It is used to reprogram the Flash memory through a serial interface.

7.9 General Purpose IO

Most of the SOM's 10 pins can be used as GPIOs.
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8. Absolute Maximum Characteristics

Power Supply Min Max Unit
Main Power Supply, DC-IN -0.3 35 Vv
9. Operational Characteristics
9.1 Power supplies
Power Supply Min Typical Max Unit
-5% 3.3 +5% \'

Main Power Supply, DC-IN
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10. Mechanical Drawings
The UM21H7 SOM is implemented as a miniature 30mm x 30mm x 10mm module.
The UM21H7 SOM includes mounting holes so the module can be mechanically secured to a baseboard, reducing the
risk of connector-to-PCB intermittence that might occur during NEBS vibration and earthquake testing (or during the

real events those tests simulate).

In order to improve the mechanical strength between the SOM and the carrier board we recommend the use of threaded
metal spacers, a good choice is: “9774040243” from Wiirth Elektronik.

The following figure shows locations of the mounting hole and the SOM connectors on the module:
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11. Legal Notice

Project Service S.r.l (PJS) products and services are sold subject to Project Service e terms and conditions of sale,
delivery and payment supplied at the time of order acknowledgement.

Project Service warrants performance of its products to the specifications in effect at the date of shipment.

Project Service reserves the right to make changes to its products and specifications or to discontinue any product or
service without notice.

Customers should therefore obtain the latest version of relevant product information from Project Service to verify that
their reference is current.

Testing and other quality control techniques are utilized to the extent that Project Service deems necessary to support its
warranty.

Specific testing of all parameters of each device is not necessarily performed unless required by law or regulation.

In order to minimize risks associated with customer applications, the customer must use adequate design and operating
safeguards to minimize inherent or procedural hazards.

Project Service is not liable for applications assistance or customer product design.

The customer is solely responsible for its selection and use of Project Service products.

Project Service is not liable for such selection or use or for use of any circuitry other than circuitry entirely embodied in
a Project Service product.

Project Service products are not intended for use in life support systems, appliances, nuclear systems or systems where
malfunction can reasonably be expected to result in personal injury, death or severe property or environmental damage.
Any use of products by the customer for such purposes is at the customer’s own risk.

Project Service does not grant any license (express or implied) under any patent right, copyright, mask work right or
other intellectual property right of Project Service covering or relating to any combination, machine, or process in
which its products or services might be or are used. Any provision or publication of any third party’s products or
services does not constitute Project Service’s approval, license, warranty or endorsement thereof.

Any third-party trademarks contained in this document belong to the respective third-party owner.

Reproduction of information from Project Service datasheets is permissible only if reproduction is without alteration
and is accompanied by all associated copyright, proprietary and other notices (including this notice) and conditions.
Project Service is not liable for any un-authorized alteration of such information or for any reliance placed thereon.

Any representations made, warranties given, and/or liabilities accepted by any person which differ from those contained
in this datasheet or in Project Service’s standard terms and conditions of sale, delivery and payment are made, given
and/or accepted at that person’s own risk. Project Service is not liable for any such representations, warranties or
liabilities or for any reliance placed thereon by any person.
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12. Warranty Terms

Project Service guarantees hardware products against defects in workmanship and material for a period of one (1) year
from the date of shipment.

Your sole remedy and Project Service’s sole liability shall be for Project Service, at its sole discretion, to either repair or
replace the defective hardware product at no charge or to refund the purchase price. Shipment costs in both directions
are the responsibility of the customer.

This warranty is void if the hardware product has been altered or damaged by accident, misuse or abuse.
Disclaimer of Warranty

THIS WARRANTY IS MADE IN LIEU OF ANY OTHER WARRANTY, WHETHER EXPRESSED, OR IMPLIED,
OF MERCHANTABILITY, FITNESS FOR A SPECIFIC PURPOSE, NONINFRINGEMENT OR THEIR
EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION, EXCEPT THE WARRANTY EXPRESSLY
STATED HEREIN. THE REMEDIES SET FORTH HEREIN SHALL BE THE SOLE AND EXCLUSIVE
REMEDIES OF ANY PURCHASER WITH RESPECT TO ANY DEFECTIVE PRODUCT.

Limitation on Liability

UNDER NO CIRCUMSTANCES SHALL PROJECT SERVICE BE LIABLE FOR ANY LOSS, DAMAGE OR
EXPENSE SUFFERED OR INCURRED WITH RESPECT TO ANY DEFECTIVE PRODUCT. IN NO EVENT
SHALL PROJECT SERVICE BE LIABLE FOR ANY INCIDENTAL OR CONSEQUENTIAL DAMAGES THAT
YOU MAY SUFFER DIRECTLY OR INDIRECTLY FROM USE OF ANY PRODUCT. BY ORDERING THE SOM,
THE CUSTOMER APPROVES THAT THE PROJECT SERVICE SOM, HARDWARE AND SOFTWARE, WAS
THOROUGHLY TESTED AND HAS MET THE CUSTOMER'S REQUIREMETS AND SPECIFICATIONS.
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13. Contact Information

Headquarters:
Project Service S.r.l.

Via Paderno, 31/C
Seriate, 24068
ITALY

Tel: +39-035-4520100
Fax: +39-035-4520731

Sales & Technical Support: info@projectservice.it

Corporate Website: www.projectservice.it
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