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User manual

The BlueNRG-2N ACI command data format

Introduction

This document describes the BlueNRG-2N application command interface (ACI) which is provided to access the BlueNRG-2N
Bluetooth Low Energy host and controller components.

User applications, like programs running in another silicon chip, can send ACI commands to control the BlueNRG-2N device.
The ACI commands should be sent over a UART or SPI connection.

Refer to the BlueNRG-2N datasheet reference section for more information about the BlueNRG-2N device.
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1 BlueNRG-2N ACI commands

The BlueNRG-2N ACI commands utilize and extend the standard HCI data format.
According to the Bluetooth specifications, a standard HCI packet can be:

. HCI command packet

. HCI ACL data packet

. HCI synchronous data packet

. HCI event packet

In the BlueNRG-2N, the HCI synchronous data packet is not supported, but the other three are.
HCI command packet format

. When an external device gives a command to the BlueNRG-2N, the command must be formatted in a HCI
command packet

. The BlueNRG-2N only receives the HCl command packets, but does not transmit

Figure 1. HCl command packet
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. Each HCI command uses a 2-byte OpCode to uniquely identify different types of commands

. The OpCode is divided into two fields: the OpCode group field (OGF) and the OpCode command field
(OCF):

The OGF is the upper 6 bits and the remaining lower 10 bits are used by the OCF.

All HCI commands are grouped into logical groups by the Bluetooth specification and each group is assigned a
unique OGF value.

Table 1. OGF value

Link control commands 0x01

Link policy commands 0x02
Controller and baseband commands 0x03
Information parameters 0x04
Status parameters 0x05

Testing commands 0x06

LE controller commands 0x08
Vendor specific commands O0x3F
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. Depending on the OGF, the commands can be categorized into 3 sets:

1. Standard HCI commands: the commands with an OGF value other than 0x3F. These commands
are designed for the controller. All standard HCI commands are clearly defined in the Bluetooth
specifications.

2. Vendor specific (VS) HCl commands: the commands with an OGF value Ox3F and are designed for the
controller. Each vendor can define their own VS commands based on the hardware implementation.

3. Vendor specific (VS) AClI commands: the commands also with an OGF value 0x3F, but these
commands are designed to control/access the host. The Bluetooth specification does not define any
command for the host, so all the ACI commands are naturally vendor specific.

. To clarify, the commands designed to control the controller are called HClI commands. This name is defined
by the Bluetooth specification and we maintain it here in order to comply with the specification.

. The commands designed to control the host are called ACI commands. We give it a different name to
indicate that this command is rather assigned to the host, i.e. to the whole Bluetooth LE system, and not
only to the controller at the lower level. However, because both ACI and HCl commands are the commands
received from the external device via the ACI interface, and both of them share the same data format,
sometimes it is not important to differentiate between the two.

. In practice, the value of the OpCode is more important. Each command, regardless of whether it is a HCI
or an ACI command, matches only one OpCode value. The user application should guarantee the OpCode
value is used correctly.

Note: The Bluetooth specification uses bit-wise little endian format for the OpCode. So in Figure 1. HCl command
packet, the OGF field is placed to the right. In this document, when writing an OpCode in the format of OxXXXX,
we imply the most significant bit to the left. For example, if an OpCode is OxFE81, its top 6-bit OGF is "111111",
i.e. Ox3F, so it is a vendor specific command , and its OCF is 10-bit 0x281. As another example, if an OpCode is
0x0406, the 6-bit OGF is 0x01, and its OCF is 0x06. So this is a standard HCI command, HCI_Disconnect.

HCI event packet

. The BlueNRG-2N uses event packets to acknowledge a command or to notify that its status has updated to
the user application. The BlueNRG-2N only sends HCI event packets, but does not receive them.

Figure 2. HCI event packet
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HCI ACL data packet
. The ACL data packets are used to exchange data.
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Figure 3. HCI ACL data packet

0 4 8 12 16 20 24 28 31

PB BC

Handle Flag | Flag

Data Total Length

Data

Vendor specific (VS) commands

The Vendor specific commands can be either ACl VS commands to access the host of the BlueNRG-2N, or
the HCI VS commands to access the LE controller. Both types command use the OGF value of 0x3F.

The OCEF field of the OpCode of the VS commands is further divided into two fields: Command Group ID and
Command ID

Figure 4. OpCode format for VS commands

15 109 76 0 : Bits
OGF = QCF
11111 1 Command Group ID Command ID (CID)
(CGID) 7-bits
3-bits

Figure 4. OpCode format for VS commands above gives the 16-bit OpCode format (see also Figure 1. HCI
command packet)

. The OGF field is always 0x3F for VS commands. The 10-bit OCF field is split into two parts:
—  3-bit Command Group ID (CGID)
—  7-bit Command ID (CID).

The CGID is used by the BlueNRG-2N ACI interface to route the commands to different logical layers, e.g.
L2CAP, GAP, GATT, etc. It also helps to categorize the VS commands with a more clear structure. The CID
determines the ID of each command. Each CGID group can have up to 128 VS commands.

Table 2. CGID group

HCI HCI extension commands 0x0
GAP Generic access profile commands 0x1
GATT Generic attribute profile commands 0x2
L2CAP L2CAP commands 0x3
Reserved 0x4 — Ox7

The VS event also has a slightly different format than the standard HCI event (see also Figure 2. HCI| event
packet):

—  The 8-bit event code of the VS event always has the value of OxFF
—  The 16-bit event parameter 0 has a different format.
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Figure 5. Event parameter 0 format for VS events

BIUeNRG Event Code (ECODE)
(16 bits)
Event Group 1D (EGID) Event 1D (E1D)
(B-bits) (10-bits)

. The event parameter 0 is the first return parameter in the HCI event packets, following the parameter length
field

. These 2 bytes together are defined as the BlueNRG-2N Event Code (ECODE). ECODE is further divided
into 2 fields:

—  Event Group ID (EGIO)
—  EventID (EID).

. The BlueNRG-2N combines the events into logical groups using the EGID. And the EID is used to specify an
event in the group. The EGID occupies 6-bits in the ECODE field while the EID occupies the remaining 10
bits.

Table 3. EGID group

HCI HCI extension events 0x0
GAP Generic access profile events 0x1
L2CAP L2CAP events 0x2
GATT Generic attribute profile events 0x3
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2 Acronyms

Table 4. Acronyms

ACL Asynchronous connection-oriented logical transport
ACI Application command interface
HCI Host command interface
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3 Reference

Table 5. Reference

e T e T i

BlueNRG-2N datasheet www.st.com/bluenrg-2n BlueNRG-2N device datasheet
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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.

© 2020 STMicroelectronics — All rights reserved
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