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1 Introduction

This document describes the process of configuring the SDK and FW user versions for the BHI360/380 and
guides customers on how to verify the version number after the firmware update is complete.
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2 Overview of BHI3

The BHI360 and BHI380 belong to the BHI family of ultra-low power programmable smart sensors. They
integrate the Fuser2 processor, which is based on the 32-Bit ARC™ EM4™ floating point RISC processor, an
integrated Inertial Measurement Unit (6DoF IMU) and a powerful Event-Driven Software Framework specif-
ically designed for signal data processing and come with pre-installed sensor fusion and other sensor data
processing algorithms within a small LGA package. The BHI3 also provides a variety of interfaces to connect
sensors and other peripheral devices like a GNSS receiver, Wi-Fi, and Bluetooth radios. This feature makes
the BHI3 a full sensor subsystem and computing platform for always-on sensor data processing algorithms at
the lowest power consumption. It is, therefore, an ideal choice for wearable and hearable devices.
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Figure 1: Block diagram of BHI3

The BHI3 is mainly intended to be used as a sensor hub that offloads any sensor data processing related
tasks such as sensor fusion, data batching, position tracking, activity recognition, and gesture detection from
the host CPU. It provides high precision and low latency processing while significantly reducing the overall
system power consumption. When used as a co-processor, the BHI3 can support different applications:

= As a high-end smart sensor with integrated features: The BHI3 can be used as a ready-to-use solution
without the need for further programming. The BHI3 comes with a rich set of integrated virtual sensors,
which are independently configurable sensor data processing algorithms. They offer device orientation,
gesture recognition, smart dynamic offset calibration, activity recognition, and step counting. In addition,
the BHI3 can make use of a new set of libraries featuring sophisticated algorithms, including self-learning
Al, head orientation tracking, and swimming analytic.

= As an open, programmable smart sensor: In addition to the integrated virtual sensors, the BHI3 functional-
ity can be customized and extended by the customer. Bosch Sensortec offers a Software Development Kit
(SDK) that enables the development of additional algorithms for the BHI3. To make it easier to develop
efficient data processing algorithms, a sophisticated Event-driven Software Framework provides power-
ful sensor management services, including power management, FIFO management, and event and time
synchronization.
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3 SDK User Version

An SDK user version refers to the specific release of BHI360/BHI380 SDK, which helps developers know
which specific drivers, libraries, tools and documents they are working with. It can be read from the User
Version Register (0x22-0x23) which is a 16-bit register that contains the build number corresponding to the
user portion of the firmware image. If none is present, it will be read back as 0.

3.1 SDK user version description
The SDK user version can be accessed from the User Version register, and the detailed description of the
version format is shown in Table 1. Take the SDK user version 1.1.19.3 as an example,

Bit 15-13: Major version, 0b001, range: 0-7
Bit 12-10: Minor version, 0b001, range: 0-7
Bit 9-5: Build version, 0b10011, range: 0-31
Bit 4-0: Fix version, 0b00011, range: 0-31

Thus, the value in the User Version Register is 0x2663.

Table 1: The format of SDK user version

Register Address 0x23 0x22
Bit 51418 [12][1n]10]9][8][7]6]5]4][3]2]1]0
Description Major(0-7) Minor(0-7) Build(0-31) Fix(0-31)
Number(e.g.) 1 1 19 3

3.2 Changing the SDK user version

In the root folder of BHI360/BHI380 SDK (refer to BHI360/380 SDK Quick Start Guide), there is a file named
“user_version”, and the default value is the current SDK user version number in decimal. Customers can edit
and change the value to their own, e.g., 1.1.19.3.

e

apps Mame
boards [: USEr_versicn }
© third_party_source_licenses. bt
cmake -party_ -
| SDE_licensetxt
H common
| open_source_licenses. bt
docs . _
| Makefile
» drivers Y I
__| lenkinsfile
H drivers_custom ™ hash

Figure 2: SDK location of user_version file

3.3 Checking the SDK user version
By re-building the SDK and uploading the generated fw, the SDK user version in User Version Register (0x22-
0x23) will change to the new version number.
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The SDK user version can be found in the generated fw file by following these steps.
Step 1: Open the xxx.fw and display it in hex format.

Step 2: Get the payload length of the kernel image from address 0x58 to Ox5B. In Figure 3, it shows the kernel
image payload length is OxO0014FFO

Address o 1 2 3 4 5 6 7 8 9 a b ¢ d e £ Dump

00000000 2b 66 00 00 00 00 4c 09 c9 ee 94 ef 20 7e 72 64 +f....L.Ei”i ~rd
00000010 39 B8a 8d 4b b4 9%a 67 00 69 a9 49 29 a4 lc 04 0b 93.K &g.i®I)n...
00000020 7c¢c 3d 27 b3 ff 31 d6 d8 00 00 00 00 48 33 3b 70 |='3*y10d....H3;p
00000030 e7 ee 60 80 eb 44 3f 7d b4 44 0a 55 f5 06 8e 2e gi‘€éD?}'D.U5.i.
00000040 00 00 00 00 a7 72 5b bb ef 8d fc b2 eb 03 b2 53 ....8r[»1.1%&.25
DY ff ad e2 93 cl be ed 86 d7 7b 2c f9 y-a“Azat x{,n0
00000060 dc 39 01 00 2e 14 00 00 00 00 00 00 £0 00 00 00 U9..ueeveunnn (o

Figure 3: The offset of the payload length of kernel image in fw

Step 3: Calculate the starting address of the user image by adding the kernel image payload length to the
header length (0x7C). Thus, the starting address of the user image is 0x00014FFO + 0x7C = 0x0001506C.

Step 4: In the header of the user image, the user version can be found at the address 0x06-0x07 (represented
in User Version Register (0x22-0x23)), shown in Figure 4.

Address o 1 2 3 4 5 6 7 8 9 a b ¢ d e f Dump

00015030 00 00 Oa 07 27 27 19 24 09 08 09 2f 2f 1a 2f 08 ...."".5...//./
00015040 19 0Oc 00 cO 98 7f 84 74 1la 7b 0Oe 98 95 95 95 1la DU SO
00015050 94 11 03 7d 05 04 00 00 1d ab 40 1f 00 05 00 00 "..}...en.. «l@.....
00015060 c4 77 12 00 00 00 00 00 00 00 00 00 2b 66 02 00 AW..ueevuunnn +f.
00015070 et Oe dO 95 32 4b ef 36 2e 7b b6 la ba .. 7.De2Ki6.{].°
00015080 7f a2 ed 00 c6 14 60 a2 dé e6 8d c0 ad af 99 6b .c¢a.E. ¢O=.An ™k

Figure 4: The offset of SDK user version in fw

The SDK user version can also be accessed with either one of the following commands via the bhy2cli tool
after uploading the generated firmware. For example, the SDK user version is set to 1.1.19.3.

1. Locate the information after the BHI360 has successfully booted up and the SDK user version is in decimal,
refer to Figure 5.

PS C:\Work\COINES\v2.8.8\examples\bhy2\examples\bhy2cli_ble> .\bhy2cli.exe

Host Interface :

SPI

Copyright (c) 2023 Bosch Sensortec GmbH
Version 0.4.9 Build date:
Product ID
Kernel version :

User version
ROM version
Power state

Host interface :
Feature status :
0x38: No flash installed. Host interface ready. Firmware verification done.

Boot Status :
Virtual sensor

Dec 25 2024
: 89

2380

: 9827

: 5166

: sleeping

SPI

Oxda

list.

Figure 5: Read the BHI360 information

2. Read the User Version Register (0x22-0x23) to get the SDK user version, refer to Figure 6.
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0x22:2

PS C:\Work\COINES\v2.8.8\examples\bhy2\examples\bhy2cli_ble> .\bhy2cli.exe
Host Interface : SPI

Copyright (c) 2023 Bosch Sensortec GmbH

Version 0.4.9 Build date: Dec 25 2024

Register address: Data

Read complete

Figure 6: Read the User Version Register
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4 FW User Version

A FW user version refers to the specific BHI360/380 FW that helps developers identify their own firmware
with specific drivers, libraries, or other features. It can be read out via reading the system parameter interface
0x104. If none is set, it will be read back as 0.

4.1 Changing the FW user version

In the boards folder of the SDK root directory, there are several board configuration files corresponding to
different device combinations. Customers can select the target board configuration file (e.g., Bosch_Shuttle3_
BHI360.cfg) and modify the version line with their custom firmware version number, as shown in Figure 7.
Note that the version value is in decimal and hex values are not supported.

£¥ Bosch_Shuttle3_BHI360.cfg U X

release > boards > £ Bosch_Shutt e3_BHI360.cfg

20

21  build_type,ram
22

23 rom_name,bosch_rom
24

25  hw,7189

26

27
28

29

3@ ram_patches,custom_virtual_sensor_support

Figure 7: Modify user_version in the board cfg file

4.2 Checking the FW user version
By re-building the FW and uploading the generated fw, the FW version will change to the new version number
when reading the content in Firmware Version Parameter (0x104).

The detailed description of getting the parameter is shown in Table 2 and Table 3:

Table 2: The firmware version parameter
Parameter ID Name Parameter Read
0x104 Firmware Version | Firmware Version

Table 3: The command format of the firmware version parameter

Field Name Byte Offset Description Access
Parameter ID 0x00 - 0x01 Firmware Version: 0x104 -
Length 0x02 - 0x03 | Number of bytes to follow = 20 -
Custom Version Number | 0x04-0x05 FW user version number Read Only
Kernel Hash1 0x06-0x0B Kernel Hash1 values Read Only
Kernel Hash2 0x0C-0x11 Kernel Hash2 values Read Only
User Hash 0x12 - 0x17 User Hash values Read Only

The Kernel Hash 1, Kernel Hash 2, and User Hash fields provide 6 bytes each for specifying a unique number
to identify a build. This could be, for example, the most significant 6 bytes of a Git commit hash. While the

© Bosch Sensortec GmbH 2026 | All rights reserved, also regarding any disposal, exploitation, reproduction, editing, Document number: BST-BHI360-AN010-00
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Kernel hashes are defined by Bosch Sensortec and are fixed with every SDK release, the User Hash can be
defined by the customer in the ‘hash’ file under the SDK root directory.

Note that if the SDK is located in a Git tree, the Git hash will be used. If the SDK is not located in git, the
values of the file <SDK_root>/version and <SDK_root>/hash will be used.

The FW user version can be accessed using the following command via the bhy2cli tool after uploading the
generated fw. For example, the FW version is set to 1001 in decimal.

Read the Firmware Version Parameter (0x0104). The payload bytes at offset 0x04-0x05 (or the first two data
bytes returned after the header) represent the FW user version number in little-endian format: €9 03, which
corresponds to OxO3E9 (1001 in decimal).

PS C:\Work\COINES\v2.8.8\examples\bhy2\examples\bhy2cli_ble> .\bhy2cli.exe ox1e4
Host Interface : SPI
Copyright (c) 2023 Bosch Sensortec GmbH
Version 0.4.9 Build date: Dec 25 2024
dec | Data

0x000000 0 |e9 03 a9 la al ab 55 17
0x00eees8 8 |1d ab 4@ 1f 00 85 1d ab
0x000010 16 |40 1f 00 e5

Reading parameter 0x0104 successful

Figure 8: Read the FW user version via parameter
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5 Legal disclaimer

5.1 Engineering samples

Engineering Samples are marked with an asterisk (*), (E) or (e). Samples may vary from the valid technical
specifications of the product series contained in this data sheet. They are therefore not intended or fit for
resale to third parties or for use in end products. Their sole purpose is internal client testing. The testing of
an engineering sample may in no way replace the testing of a product series. Bosch Sensortec assumes no
liability for the use of engineering samples. The Purchaser shall indemnify Bosch Sensortec from all claims
arising from the use of engineering samples.

5.2 Product use

Bosch Sensortec products are developed for the consumer goods industry. They may only be used within
the parameters of this product data sheet. They are not fit for use in life-sustaining or safety-critical systems.
Safety-critical systems are those for which a malfunction is expected to lead to bodily harm, death or severe
property damage. In addition, they shall not be used directly or indirectly for military purposes (including but
not limited to nuclear, chemical or biological proliferation of weapons or development of missile technology),
nuclear power, deep sea or air or space applications (including but not limited to satellite technology) or
supercomputers. If customers would like to use Bosch Sensortec products in supercomputers, customers are
obligated to get written permissions from Bosch Sensortec.

Bosch Sensortec products are released on the basis of the legal and normative requirements relevant to the
Bosch Sensortec product for use in the following geographical target market: BE, BG, DK, DE, EE, FI, FR, GR,
IE, IT, HR, LV, LT, LU, MT, NL, AT, PL, PT, RO, SE, SK, SlI, ES, CZ, HU, CY, US, CN, JP, KR, TW. If you need
further information or have further requirements, please contact your local sales contact.

The resale and/or use of Bosch Sensortec products are at the purchaser’s own risk and his own responsibility.
The examination of fitness for the intended use is the sole responsibility of the purchaser.

The purchaser shall indemnify Bosch Sensortec from all third party claims arising from any product use not
covered by the parameters of this product data sheet or not approved by Bosch Sensortec and reimburse
Bosch Sensortec for all costs in connection with such claims.

The purchaser accepts the responsibility to monitor the market for the purchased products, particularly with
regard to product safety, and to inform Bosch Sensortec without delay of all safety-critical incidents.

5.3 Application examples and hints

With respect to any examples or hints given herein, any typical values stated herein and/or any information
regarding the application of the device, Bosch Sensortec hereby disclaims any and all warranties and liabilities
of any kind, including without limitation warranties of non-infringement of intellectual property rights or
copyrights of any third party. The information given in this document shall in no event be regarded as a
guarantee of conditions or characteristics. They are provided for illustrative purposes only and no evaluation
regarding infringement of intellectual property rights or copyrights or regarding functionality, performance or
error has been made.
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6 Document History and Modifications

Table 4: Change log

Rev No Chapter Description of modification/changes Date
1.0 all Initial release January 2025
Cover Page | change 2025 to January 2025
2 Use consistent product naming/terminology for the
BHI360/BHI380 series throughout the Overview section. September
1.1 3 Replace “building number” with the standard term “build 2026
number.”
3.3 Improve the English description and formula for

calculating the hexadecimal start address of the kernel
and user firmware.

4.1 Replace “boards files for different devices combination”
with “board configuration files for different device
combinations.”

4.2 (Table Correct the byte offset typo in Table 3 from “Ox0C-0x011”

3) to “Ox0C - 0x11”, and use “User Hash” consistently as the
field name.
4.2 Add an explanation of the little-endian interpretation of

the return value E9 03 for parameter 0x104.
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