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Bluetooth Low-Energy RF Testing Using BlueTool™

Associated Part Family: CYW20734

This document contains detailed information on using BlueTool to perform RF testing on Bluetooth Low Energy (BLE) devices.

1 About This Document

11 Purpose and Audience

This document shows the sequence of how CYW20734 audio packets are formated and then sent to the host. It

provides details to understand the CYW20734 Bluetooth® Low Energy (BLE) audio protocol. More specifically, it is
intended for hardware, design, application, and OEM engineers who is trying to implement the protocol on the
host side (i.e., a TV or Set-Top Box) for a CYW20734 Bluetooth remote that supports audio.

1.2 Cypress Part Numbering Scheme

Cypress is converting the acquired loT part numbers from Broadcom to the Cypress part numbering scheme. Due
to this conversion, there is no change in form, fit, or function as a result of offering the device with Cypress part
number marking. The table provides Cypress ordering part number that matches an existing IoT part number.

Table 1. Mapping Table for Part Number between Broadcom and Cypress

Broadcom Part Number Cypress Part Number
BCM20734 CYW20734
1.3 Acronyms and Abbreviations

In most cases, acronyms and abbreviations are defined on first use. For a more complete list of acronyms and
other terms used in Cypress documents, go to: http://www.cypress.com/glossary.

2 loT Resources

Cypress provides a wealth of data at http://www.cypress.com/internet-things-iot to help you to select the right loT
device for your design, and quickly and effectively integrate the device into your design. Cypress provides cus-
tomer access to a wide range of information, including technical documentation, schematic diagrams, product bill
of materials, PCB layout information, and software updates. Customers can acquire technical documentation and
software from the Cypress Support Community website (http://community.cypress.com/).
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3 General Overview

The Cypress CYW20734 is a Bluetooth 4.1-compliant, stand-alone baseband processor with an integrated
2.4 GHz transceiver. It is the optimal solution for applications in wireless input devices including game controllers,
remote, keyboards, and joysticks. Built-in firmware adheres to the Bluetooth Low Energy (BLE) profile and the
BLE Human Interface Device (HID) profile.

This document shows the sequence of how CYW20734 audio packets are formated and then sent to the host.

4 Sending Audio Data to the Host

When the CYW20734 wants to send audio data to the host, it sends a Mic Start request packet. When the host
receives this packet, it prepares to receive the audio and sends a Mic Start packet. When the CYW20734 receives
the Mic Start packet, it encodes the audio data and continuously sends audio data to the host. When the
CYW20734 is finished sending audio data, it sends a Mic Stop request packet. When host receives this packet, it
sends a Mic Stop packet. When the CYW20734 receives the Mic Stop packet, it stops sending audio.

Here is a more detailed description of the sequence:

1. When audio needs to be transmitted, remote will send a audio start packet (11 bytes).
a. Hereis an example:
Oc 00 01 00 00 00 00 00 00 00 00
2. Host will send a 7-byte packet.

a. Hereis an example:
02 00 01 00 00 00 00

i.This is a feature report for Attribute Handle 0x79, which is a feature report.

ii. The handle assigns 0xF8 as the report ID for this Attribute Handle.

iii.0x02 is BRCM_MIC_START.

3. Remote will retrieve data from microphone and encode the data into 60-byte blocks. The 60-byte blocks will

be sent over three 20-byte packets until audio has stopped.
a. Here is an example of 3 packets:

01 08 AD 00 00 37 65 54 34 33 7D DD AD 5F 77 6B 57 DD DA D5

F7 76 BS 7D DD AD 5F 77 6B 57 5D DA D5 A9 74 B9 29 A5 92 09

59 6B A1 71 DD 90 B4 55 51 32 21 0A 94 77 33 12 9A DC D4 00

4. When the remote is finished sending audio, it sends audio stop packets (11 bytes)
a. Hereis an example:
0D 00 01 00 00 00 00 00 00 00 00
5. Host will send a 7-byte packet.

a. Hereis an example:
03 00 01 00 00 00 00

i.0x03 is BRCM_MIC_STOP

Figure 1 is a sequence chart of the CYW20734 sending voice data to a host.

WWW.Cypress.com Document No. 002-14873 Rev. *B 2



A

ws CYPRESS

s> EMBEDDED IN TOMORROW" Bluetooth Low-Energy RF Testing Using BlueTool™

Figure 1. CYW20734 Sending Voice Data to the Host
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5 CYW20734 LE Audio Packet Formats
The following tables list the CYW20734 LE audio packet formats.
Table 2. BLE Audio Packet Format
Packet Name Attribute Handler Packet Size Packet Type Report ID
Remote Audio Control Packet 0x75 11 Input 0xf8
Remote Audio Voice Packet 0x71 20 Input 0xf7
Host Control Packet 0x79 11 Feature 0xf8
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Table 3. Remote Audio Control Packet

Bytes Packet Name Description
Byte 0 Report ID 8
Byte 1 Format mic_start_req = Oxc mic_start_req = Oxd
Byte 2 Channel Not Used
Byte 3 RSVD audio_mode 0 = None 1 =send msg 2 =Send PCM
Byte 4 Data Cnt[0] Not Used
Byte 5 Data Cnt[1] Not Used
Byte 6 Data Buffer[0] Not Used
Byte 7 Data Buffer[1] Not Used
Byte 8 Data Buffer[2] Not Used
Byte 9 Data Buffer[3] Not Used
Byte 10 Data Buffer[4] Not Used
Byte 11 Data Buffer[5] Not Used
Table 4. Remote Audio Voice Packet (1 of 3)
Bytes Packet Name Description
Byte 0 1 - - - -
Byte 1 Header 0x8 0x38 0xc8 0xf8
Bytes 2—-19 Audio Data - - - -
Table 5. Remote Audio Voice Packet (2 of 3)
Bytes Packet Name Description
Bytes 0-19 Audio Data -
Table 6. Remote Audio Voice Packet (3 of 3)
Byte Packet Name Description
Bytes 0-18 Audio Data -
Byte 19 Padding -
Table 7. Host Audio Control Packet
Byte Packet Name Description
Byte 0 Report ID 0xf8 -
Byte 1 Format 0x2 = Mic Start 0x3 = Mic Stop
Byte 2 Channel Not Used -
Byte 3 RSVD Not Used -
Byte 4 Data Cnt[0] Not Used -
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Table 7. Host Audio Control Packet (Cont.)

Byte Packet Name Description
Byte 5 Data Cnt[1] Not Used -
Byte 6 Data Buffer[0] Not Used -
Byte 7 Data Buffer[1] Not Used -
Byte 8 Data Buffer[2] Not Used -
Byte 9 Data Buffer[3] Not Used -
Byte 10 Data Buffer[4] Not Used -
Byte 11 Data Buffer[5] Not Used -
6 FAQs

Below is a list of commonly asked questions:

1. What is the audio report format?

The audio will be compressed into three 20-byte packets.

Byte 0 = Report ID

Byte 1 = Header

Byte 2 — 59 = Compressed Audio Data

Byte 59 = DHEEHGING)

Here is an example of the 3 packets sent over the air:
i.01 08 AD 00 00 37 6554 3433 7D DD AD 5F 77 6B 57 DD DA D5
ii.F7 76 B5 7D DD AD 5F 77 6B 57 5D DA D5 A9 74 B9 29 A5 92 09
iii.59 6B A1 71 DD 90 B4 5551 32 21 0A 94 77 33 12 9ADC D4 p§

2. Is compression used?
Yes, SBC. The audio data is compressed from x bytes to 60 bytes and sent over three 20-byte packets.

o o0 op

3.  What is the compression rate?
4 to 1 with default encode parameters.

4. What is the rate at which the audio packets are sent?
7.5 ms with a sampling frequency of 16 kHz, a sample size of 16 bits, and a mono channel.
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Worldwide Sales and Design Support

Worldwide Sales and Design Support

Cypress maintains a worldwide network of offices, solution centers, manufacturers’ representatives, and distributors. To find the
office closest to you, visit us at Cypress Locations.

PSoC®Solutions
PSoC 1 | PSoC 3| PSoC 4 | PSoC5LP | PSoC 6

Products

ARM® Cortex® Microcontrollers cypress.com/arm

Automotive

Clocks & Buffers
Interface

Internet of Things
Memory
Microcontrollers

PSoC

Power Management ICs
Touch Sensing

USB Controllers

Wireless Connectivity

cypress.com/automotive
cypress.com/clocks
cypress.com/interface
cypress.com/iot
cypress.com/memory
cypress.com/mcu
cypress.com/psoc
cypress.com/pmic
cypress.com/touch
cypress.com/usb

cypress.com/wireless

Cypress Developer Community
Forums | WICED IOT Forums | Projects | Video | Blogs |

Training | Components

Technical Support

cypress.com/support

Cypress Semiconductor
198 Champion Court
San Jose, CA 95134-1709
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© Cypress Semiconductor Corporation, 2016-2017. This document is the property of Cypress Semiconductor Corporation and its subsidiaries, including
Spansion LLC ("Cypress"). This document, including any software or firmware included or referenced in this document ("Software"), is owned by Cypress
under the intellectual property laws and treaties of the United States and other countries worldwide. Cypress reserves all rights under such laws and
treaties and does not, except as specifically stated in this paragraph, grant any license under its patents, copyrights, trademarks, or other intellectual
property rights. If the Software is not accompanied by a license agreement and you do not otherwise have a written agreement with Cypress governing
the use of the Software, then Cypress hereby grants you a personal, non-exclusive, nontransferable license (without the right to sublicense) (1) under its
copyright rights in the Software (a) for Software provided in source code form, to modify and reproduce the Software solely for use with Cypress hardware
products, only internally within your organization, and (b) to distribute the Software in binary code form externally to end users (either directly or indirectly
through resellers and distributors), solely for use on Cypress hardware product units, and (2) under those claims of Cypress's patents that are infringed by
the Software (as provided by Cypress, unmodified) to make, use, distribute, and import the Software solely for use with Cypress hardware products. Any
other use, reproduction, modification, translation, or compilation of the Software is prohibited.

TO THE EXTENT PERMITTED BY APPLICABLE LAW, CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD
TO THIS DOCUMENT OR ANY SOFTWARE OR ACCOMPANYING HARDWARE, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. To the extent permitted by applicable law, Cypress reserves the right to make
changes to this document without further notice. Cypress does not assume any liability arising out of the application or use of any product or circuit
described in this document. Any information provided in this document, including any sample design information or programming code, is provided only
for reference purposes. It is the responsibility of the user of this document to properly design, program, and test the functionality and safety of any
application made of this information and any resulting product. Cypress products are not designed, intended, or authorized for use as critical components
in systems designed or intended for the operation of weapons, weapons systems, nuclear installations, life-support devices or systems, other medical
devices or systems (including resuscitation equipment and surgical implants), pollution control or hazardous substances management, or other uses
where the failure of the device or system could cause personal injury, death, or property damage ("Unintended Uses"). A critical component is any
component of a device or system whose failure to perform can be reasonably expected to cause the failure of the device or system, or to affect its safety
or effectiveness. Cypress is not liable, in whole or in part, and you shall and hereby do release Cypress from any claim, damage, or other liability arising
from or related to all Unintended Uses of Cypress products. You shall indemnify and hold Cypress harmless from and against all claims, costs, damages,
and other liabilities, including claims for personal injury or death, arising from or related to any Unintended Uses of Cypress products.

Cypress, the Cypress logo, Spansion, the Spansion logo, and combinations thereof, WICED, PSoC, CapSense, EZ-USB, F-RAM, and Traveo are
trademarks or registered trademarks of Cypress in the United States and other countries. For a more complete list of Cypress trademarks, visit
cypress.com. Other names and brands may be claimed as property of their respective owners.
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