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Headless Mode and Power Conservation for Bluetooth Device and Host
Associated Part Family: CYW20705

This application note provides details on the headless mode and power conservation for the CYW20705 Bluetooth device
and host. Headless mode in this context is a system configuration wherein the display device, mouse, or keyboard is absent.

The device configuration thus operates without a graphical user interface (GUI) or a controlling screen running on the front
end.

1 Introduction

The CYW20705 is the optimal solution for voice and data applications that require a Bluetooth SIG standard host
controller interface (HCI) via USB. The CYW20705 radio transceiver’'s enhanced radio performance meets the
most stringent industrial temperature application requirements for compact integration into mobile handset and
portable devices.

1.1 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
BCM20705 CYW20705
1.2 Acronyms and Abbreviations

In most cases, acronyms and abbreviations are defined on first use.

For a comprehensive 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 Headless Mode Operation

Headless mode is a power conservation mode for Bluetooth (BT) devices and hosts. Figure 1 shows the human
interface device (HID) block diagram and the HCI mode and the headless mode within the Bluetooth device con-
troller, the host stack layers in HCI mode, embedded host stack layers in headless mode, and the lower Bluetooth
stack layers. The HCI enables the USB to communicate with the host controller driver via software.

Figure 1. HID Block Diagram
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The following terms and processes are applicable to Figure 1 on page 2.
m Service Discovery Protocol (SDP): Allows a device to discover services offered by other devices, and recon-
ciles associated parameters.

m Logical Link Control and Adaptation Protocol (L2CAP): Multiplexes multiple logical connections between two
devices using different higher level protocols and provides segmentation and reassembly of on-air packets.

m Link Management Protocol (LMP) enables set-up and control of the radio link between two devices and is
implemented within the controller.

m Link Control (LC): A core Bluetooth system protocol.
m Radio Frequency (RF): A core Bluetooth system protocol.

3.1 Configuration Options

Headless mode can be entered via:

m  Ahardware line command using BT_WAKE_DEV and BT_WAKE_HOST.

o Host to Bluetooth module: BT_WAKE_DEV.

0 Bluetooth module to host: BT _WAKE_HOST. A USB interface enables a Bluetooth module to enter a stan-

dard interlaced R1 scan mode. The USB interface detaches from the host to conserve power.

m A software-driven HCI vendor specific command (VSC)
In both cases, when the device enters and operates in headless mode, the required USB disconnection occurs
only if BT_WAKE_DEYV is set to a level indicating that BT_WAKE_DEYV should be in headless mode (usually low).
Thus, to disconnect the USB port, the host typically issues the command to enable headless mode and then it sets
BT_WAKE_DEV to the headless mode level before it turns off.
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3141 Entering Headless Mode via Hardware

Headless mode configuration via hardware is initiated when the Bluetooth controller runs a lite HID stack that
searches only for HID reports containing the Power On usage code.

m If any other usages are received, the embedded HID stack disconnects with the reason code Power Off.

m If the Power On usage code is detected, the lite HID stack toggles a GPIO to wake the host device. A host
device can include the following types of devices:

a PC

o Set top box (STB)
a Digital TV (DTV)

a  Blu-ray Disc® (BD)

3.1.2 Entering Headless Mode via Software

Headless mode via software occurs when the application on the host device sends a vendor-specific HCl com-
mand to the Bluetooth controller. This command causes the Bluetooth controller to:

m Detach from the USB bus.
m Prepare for the USB power to be removed:
o The host device should power-down VDDUSB for lowest power.
m Enter standard interlaced R1 page scan mode (interval: 1.28s, window: 18 slots):

a Listen on each of two frequencies for 11.25 ms each every 1.28s.
The HCI provides a command interface to the baseband controller and link manager, and access to configuration
parameters. This interface provides a uniform method for accessing the Bluetooth baseband capabilities.

The average current is <1 mA. This assumes that:

m VDDUSB is powered down.
m  The D+ pull-up is powered down (via VDDUSB).

m The controller sleeps between scans.
Figure 2 shows a standard R1 interlaced page scan of a current envelope.

Figure 2. Interlaced R1 Page Scan of a Current Envelope
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313 Exiting Headless Mode
The following provides information on exiting the headless mode.

m  The host device can wake up using either of two methods:
a The user may press the Power button on the remote device. The causes the power on HID message to
be sent to the host device.
a  Optionally, the user may press the Power button on the host device.
m After waking, the host device should signal the Bluetooth controller via the Standby/Resume signal.
a1 This signal may be issued by the VDDUSB power rail.
m The Bluetooth controller then reinitializes the USB, switches to the HCI mode, and re-enumerates on the bus.
m  The host stack then resumes control of all Bluetooth functions.

3.2 Out-of-Box Scenario
The following provides information on getting the system up and running “out of the box.”

m Both the TV and Remote Control are marked as in new mode at factory. The new mode condition is indicated
by a flag in the EEPROM.
m  When first plugged in, the TV Bluetooth controller automatically enters into headless mode and does the fol-
lowing:
a Performs a Page Scan and Inquiry Scan.
o Provides an Extended Inquiry Response (EIR) tag that can be inserted to indicate that the TV is in new
mode. The EIR is a standard feature that was introduced with Bluetooth v2.1 + enhanced data rate (EDR).
m The user inserts batteries into the remote control and then pushes the Power button. If the remote is in new
mode, once the Power button is pressed, the remote does the following:
o Performs a system inquiry.
a  If the remote identifies a TV that is in new mode (as determined by the EIR response), then the remote
connects to and pairs with that TV.
o The TV powers on.

4 Testing Headless Mode
This section provides a basic sequence of select steps for configuring headless mode using HCl commands. For
more extensive BlueTool configuration information, see the Bluetooth MWS Coexistence 2—wire Transport Inter-
face Specification at www.bluetooth.com. The following screens illustrate a typical sequence.

4.1 Configuration Using BlueTool™
411 HCI Reset
1. Select Reset.
2. Click OK.
(B Log Window o[ ][= BB HCI Control: ush0 : -EI :
[03 0C 00] 4CT Comnand “ | W HCl protocal active |T.3: Host Controller & Baseband Commands (3 key) -
opcode = 0xC03 (3075, "Reset") Set_Evert_Mask B
Reset 3
Set_Event_Fitter 3
14:55.489 ush0 <c Reset Flush
HCI Command Complete Event Read_PIN_Type
[0E 04]: 01 03 OC 00 Wite_PIN_Type.
event = 0xE (14, "Command Ccmplete™) 3 g-:aa;e—s?;‘:d—ul_?gk—%
Num HCI_Command Packets = 0xl (1) Wrte_Stored_Link_Key
Command_Opcode = 0xC03 (3075, "Reset”) Delete_Stored_Link_Key
Status = 0x0 (0, "Success™) Wiite_Local_Name
Read_Local_Name
= Read_Connection_Accept_Timeout
1 P ° Write_Coninection_Accept_Timeout L
el it
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4.1.2 HCI Write Scan Enable
1. Select Page Scan enabled from the Scan_Enable menu.

2. Click OK.

B HCI Control: ush0 EI@

¥ HCl protocol active IT-".E'.: Host Cortroller & Baseband Commands (3 key) -
Create_Mew_Unit_Key -

BB HCI Command: Write_Scan_Enable (usb0) | = || @ |[s25]

Scan_Enable: F‘ageScan enabled vI
Cancel |

o]

TPIS _T Ogo __ TTTooar

Read _Scan_Enable
Write Scan Enable
Read_Page_Scan_Activity
Write_Page_Scan_Activity
|Bead Inouine Sean Sctivibe

41.3 Write Page Scan Activity
1. Type in a representative page scan interval as shown in following screen.
2. Click OK.
(B Log Window E'@ Bl HCI Control: usb0 EI@
[ 0C. 012002 ) * | W HClprotocol active |7.3: Host Controller & Baseband Commands {3key] -
opcode = 0xC1A (3098, "Write_Scan Enable")
Scan_Fnable = (x2 (2, "Page 5can enabled") BB HCI Command: Write_Page_Scan_Activity (ush0) El
19:16.749 usb0 <c Write Scan Enable Page_Scan_Interval (18-4096; slots):  [EIZE] |00 0K |
HCT Command Complete Event
(OF 04]: 01 1 0C 00 Page_Scan_Window (17-2048; slots):  [18 12 Cancel |
event = 0xE (14, "Command Complete")
Num HCI Command Packets = 0xl (1) Wie Scan Erable
Command_Opcode = 0xC1A (3098, "Write_Scan Enable’|=| | |Read Page Scan Activi
Status = 0x0 (0, "Success") Write Page Scan_Activi
| | |Read_Inquiry_Scan_Activity
~ | [Write_Inquiry_Scan_Activity
] " Read_Authertication_Enable
\Writer & thentication Fnahle i
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41.4 Write Page Scan Type
1. From the Page_Scan_Type menu, select Optional Interlaced Scan.
2. Click OK.

B HCI Control: ush0 = || B £

[v HCl protocol active 7.3: Host Cortroller & Baseband Commands (3 key) -

Write_Page_Scan_Perod_Mode o~
. HCI Command: Write_Page_Scan_Type (usbl] E'@
Page_5Scan_Type:
Cancel |

Read_AFH_Channel_Assessment_Mode
Write_AFH_Channel_Assessmert_Maode
Read_BExtended_Inguin'_Response
Write_Bxtended_Inquiny_Response

| Befresh Fncnmtion Kew

41.5 Set Sleep Mode Parameter

1. From the HClI Command: Set_Sleepmode_param menu, enter the settings as shown in the following screen.
The places the PC in sleep/hibernate mode. The device should now be in headless mode also, with the USB
detached from the PC.

2. Click OK.

' . HCI Command: 5et_Sleepmode_Param (usb) E@ |
Sleep_Mode: |LISE with hiost wake ﬂ
Idle_Threshald_Host (0-255); lo |0 Cancel
Idle_Threshold_HC (0-255): lo o0

Active Low
HOST_WAKE_Active Mode: Active Low -

[v Alow Host Sleep During SCO
[v Combine_Sleep_Mode_And_LPM

-~
Active_Connection_Handling_On_Suspend: -
Resume_Timeout (0-255); lo |20

v

-
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4.2 Alternate Headless Mode Testing
The following provides information on an alternative method for testing the headless mode.

To enter headless mode:
1. Toggle BT_WAKE_BT pin J1 low to trigger headless mode.

2. Assert BT_HL_MODE_GPIO_2 pin M5 to low.
a. This sets WLAN_REG_ON to low.

b. This sets WLAN into reset and disconnects VDDUSB3_3 from VDD3_3.
To exit headless mode:

1. Toggle BT_Wake_BT pin J1 high to exit headless mode.
2. Set BT_HL_MODE_GPIO_2 pin M5 to high.

a. This sets WLAN_REG_ON to high.

b. This turns on regulators and the WLAN is out of reset.
Figure 3 shows the resulting headless mode current measurement.

Figure 3. Headless Mode Current Measurement
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5 References

The references in this section may be used in conjunction with this document.

Note: Cypress provides customer access to technical documentation and software through its Customer Support

Portal (CSP) and Downloads and Support site (see 0T Resources on page 1).

For Broadcom documents, replace the “xx” in the document number with the largest number available in the

repository to ensure that you have the most current version of the document.

Document (or item) Name

Broadcom Number

Cypress Number

Source

Items

[1] Single-Chip Bluetooth Transceiver and
Baseband Processor

20705-DS10x-R

002-15410

community.cypress.com

Other Items

[2]  Bluetooth MWS Coexistence 2—wire
Transport Interface Specification

www.bluetooth.com
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WWorldwide Sales and Design Support

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

Products

ARM® Cortex® Microcontrollers

Automotive

Clocks & Buffers
Interface

Internet of Things
Memory
Microcontrollers

PSoC

Power Management ICs

Touch Sensing

cypress.com/arm
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

PSoC® Solutions
PSoC 1| PSoC 3| PSoC 4 | PSoC 5LP | PSoC 6
Cypress Developer Community

Forums | WICED IOT Forums | Projects | Video | Blogs |
Training | Components

Technical Support

cypress.com/support

USB Controllers

Wireless Connectivity

cypress.com/usb

cypress.com/wireless

All other trademarks or registered trademarks referenced herein are the property of their respective owners.
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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 trea-
ties 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) (1s) 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 appli-
cation 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 com-
ponent 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 trade-
marks 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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