CSR

Push every boundary.”

BlueCore®

_ _,' ' .l ‘
(_“' n(,‘ A .||‘|| {

ADK I°S

User Guide
Issue 3

Page 1 of 28
© Cambridge Silicon Radio Limited 2014-2015 CS-301278-UGP3
WWW.CSF.com



CSR

Document History

Revision Date ‘ History

1 22 JAN 15 Original publication of this document

2 15 AUG 14 Sections 1, 2, 5.2, 5.5, 6 and Document References updated.
3 22 JAN 15 Update for digital amp in ADK 3.5.1

Contacts

General information WWW.CSr.com

Information on this product sales@csr.com

Customer support for this product WWW.CSrsupport.com

More detail on compliance and standards product.compliance@csr.com
Help with this document comments@csr.com

Trademarks, Patents and Licences

Unless otherwise stated, words and logos marked with ™ or ® are trademarks registered or owned by CSR plc
and/or its affiliates.

Bluetooth® and the Bluetooth logos are trademarks owned by Bluetooth SIG, Inc. and licensed to CSR.
Other products, services and names used in this document may have been trademarked by their respective owners.

The publication of this information does not imply that any licence is granted under any patent or other rights owned
by CSR plc or its affiliates.

CSR reserves the right to make technical changes to its products as part of its development programme.

While every care has been taken to ensure the accuracy of the contents of this document, CSR cannot accept
responsibility for any errors.

Life Support Policy and Use in Safety-critical Compliance

CSR'’s products are not authorised for use in life-support or safety-critical applications. Use in such applications is
done at the sole discretion of the customer. CSR will not warrant the use of its devices in such applications.

Performance and Conformance

Refer to www.csrsupport.com for compliance and conformance to standards information.

Page 2 of 28
© Cambridge Silicon Radio Limited 2014-2015 CS-301278-UGP3
Www.csr.com

o9pIN9 IasN S,| §°€ MAV aloDan|d


http://www.csr.com/
mailto:sales@csr.com
http://www.csrsupport.com/
mailto:product.compliance@csr.com
mailto:comments@csr.com
http://www.csrsupport.com/

CSR

Contents

(Do o0 ] =Y a1 1] 1o VPR PPPRRPRIRS
Contacts
Trademarks, Patents and Licences
Life Support Policy and Use in Safety-critical COMPIANCE. ..........ciiiiiiiiiiii e 2
Performance and Conformance
(0] 1 =7 01 £

Tables, FIQUrES and EQUALIONS ..........oiiuiiiiiiie et e et e e e e et e e e e e e s et e e e e e e e s s saaseeeeeeesaassabaeeeeaesaassraneeeaesannnnees 3
1. a1 (e To L1 Tox 1T o PP PURRP 5
2. (CTo] 1] g Lo [RS] = 14 (=T PP PPPR 6
B 128 CONMIGUIALION ..ottt e et e e et e et e et e eet e e e et e et ee e et es e et s s et e st es e eeennee s neeseneseees 7
I N [ 1= 1T 1o g I = L - PSP UPPPPPR 7
3.2. PSKEY_USR36 Raw ROt 121 121 =Yoo LIRS 9
I T - (o1 (=] =T o o |1 T PO PR O PP PP OPPPPRPPR 9
B Vo | 1] LI @ 1 7] SRR PPP

3.5. PacketData...............

4.  How to Create 1°S/I’C Configuration PS Keys
4.1. PSKEY_USR35
4.2. Setting PSKEY_USR35 Using the Sink Configuration Tool
e T ST (G 8 151 2 < 1 T PPPPPPPPPPIN

5. PaXe o1 fo]a T U @] ) o U1 -1 1 o] I PP
I I ] 0 To 1 o T 1Y/ o= T O PP PP PP PPPPP PRI
5.2, AUGIO ROULING ...ttt ettt e bt e e b bt e e st e e e b e e e e ek b et e e aa b et e e sab b e e e e b be e e e nnnn e e e s nnbeee s
5.3. VOIUME CONIOL.....itiiiiieitit ettt ettt e et e bt e bt et e e bt e nbe e e nne e e nbneenene s
L | o o 10 = [ TP PP PTPR T UPPPPPPPPN
LTS T O 10 11 o 11 B [ ST PP OP PP
5.6.  Soundbar BUtON TranSIAtION .......coiueiiiiiiii et e ettt e e s b e e e st et e s sane e e e nnreee s
5.7, SOUNADAT INPUL SEIECT .....cci ittt e ettt e e e e ettt e e e e e e bbb e e e e e e e e s aabbaneeeaeeaaan
5.8, 12C PIO MAPPING......eeeeeeeeeeoeeeeeeeee e eee e eee et s e e ee e s e e s e e s en et e et n et
5.9, XIDE PrOJECE SEIINGS. . eeeiutttieiiteee ittt e ettt ettt e ettt e ettt e s bt e e e s bt e e et et e e e b e e e e ek b st e e aab et e e s bb e e e e asbe e e e annneeennneee s

B.  SUDWOOTET USE OF I2S......ieieeeceeeeeeeee ettt es e s e ne s e s s eneneeneeneneenees

7. Hardware Configuration
Appendix A I°s Implementation
Document References
Terms and Definitions

Tables, Figures and Equations

Table 2.1: Configuration Files for CSR8670 Headset and SouNdDar.............c.uuiiiiiiiiiiiiii e 6
Table 2.2: Configuration Files for CSR8675 Headset and Soundbar.............c.uuuiiiiiiiiiiii e 6
Table 3.1: PS Keys for Sink @and SOUNTDAT...........coiiiiiiii et e 7
Table 3.2: PS Keys fOr ADK SUDWOOTEI.........iiiiiii ittt e e e e e s e 7
Table 3.3: PSKEY_USR35 Data Fields ........ccooo oo
Table 3.4: PSKEY_USR36 Data Format

Table 3.5: 1°C SOt VOIUME DALA..........c..evveeveieieesieeeeeeeeeeseseeeeeesees et seee e s eeeessesees s eee e s s aen s s s ene s nese s nesnenseneenensenees

Table 3.6: Set Volume Command With 8 VOIUME BILS ..........uuiiiiiiiiiiiiiiee et e e e e s s s aeeeaeeesnanees

Table 3.7: Set Volume Command with 16 Volume Bits

Table 3.8: Set Volume Command with 8 Volume Bits and 16 Command BitS............ccccooeiiiiie 10

Table 3.9: 1°C Set Sample RAte COMMANG ........c.o.oveeveeeeeeieeeeeeeeeeeeeees s ees s s s s eeeeseen s s s sseenes s eenenseneenen 10
Page 3 of 28

© Cambridge Silicon Radio Limited 2014-2015 CS-301278-UGP3

WWW.CSr.com



CSR

Table 3.10
Table 4.1:
Table 4.2:
Table 4.3:
Table 4.4:
Table 5.1:
Table 5.2:
Table 6.1:
Table 7.1:
Table 7.2:

Figure 4.1:
Figure 4.2:
Figure 4.3:
Figure 5.1:
Figure 5.2:
Figure 5.3:
Figure 5.4:
Figure 5.5:
Figure 5.6:
Figure 5.7:
Figure 5.8:

1 Set SAMPIE RAE PS KEY DALA .......vveeeiiiiieeiieiee ittt sttt e e e st e s st e e e nnneeeeannne e e e
PSKEY _USR35 EXAMPIE.....etiiiieiieitiee ettt ettt et e st e st e e s nn e e e e st e e s e e e e snneeesasnreeennn
PSKEY_USR3G6 Initialisation Commands
PSKEY_USR36 Shutdown COMMEANGS ........ccuuviiiiieiiiiiiiit e e e sttt e e ettt e e e e e e et e e e e e e s e s anraeeeeeeeeananees
PSKEY_USR36 Set Volume Commands............

Audio Mute and Power On PIO Operation
R ET= L] o] LT o (W T 110 PP PPPPPRRRN
Subwoofer I?S Configuration
Hardware Configuration for I°S Audio Development
PIO Connections to Enable I°S Audio OULPUL ...

1°C INIIAlISAEON COMMEANGS...........veeeeeeeeeeeeeeeeeeee e e e eee et s e ee e eee e ee e s eeen e 12
I2C VOIUME COMMANGS ..o 12
[2C ShULAOWN COMMENAS .....eeiutiiiiie ettt et b e et e e s st e et e e s bt e naneessbeenanee e 13
USEr DEFINEA PIUGIN TYPE ..ottt ettt ekt st e e s bt e e et e e s nn et e e e b r e e e abn e e s nnes 16
Analogue Devices SSM2518 PIUGIN TYPE ...eoiiiiiieiiiiee ittt et et e e s e e s e s snneeeas 16
CONfIGUIANG 12S AUIO OULPUL TYPE ..ot en e s en s 17

Volume Control Setting
Input PIO Configuration
OULPUL PIO CONFIQUIALION. ....cciiiiiieiiie ettt e et e e b bt e e st e e e s nn e e e e anbreeeaaes
Soundbar Button Translation
Soundbar User Event Configuration

FIgUIe 5.9: 12C SCL PIO MAPPING .....eeveeeeeeeeeeeeeeeeeeee e s eee e eee e ee s ee e ees s s eee s s ees s e eee st es e es s e e eeeseen e

Figure 5.10: I’C SDA PIO Y/ F=T o o1 o U EU O TUPPPRRRN
Page 4 of 28

© Cambridge Silicon Radio Limited 2014-2015 CS-301278-UGP3

WWW.CSr.com



CSR

1. Introduction

This document describes how to configure the Headset, Subwoofer or Soundbar applications in the ADK for 1’s
operation.

I°’s operation can be configured to suit a variety of different I°S audio devices and allows initialisation as well as
volume control through the I°C interface. Configuration is set using PS Keys.

This document provides an example configuration for use with an Analogue Devices SSM2518 external amplifier
device.

Note:

PS Key configuration settings for the SSM2518 amplifier are used to explicitly show how to generate a PS Key
configuration file. These PS Key settings are also hard-coded in the Sink application and can be enabled by
setting Plugin Type to SSM_2518 CSR 12S Dev Board, see section 5.1. In this case, it is not necessary to follow the
procedures given in section 4 to program PSKEY_USR35 and PSKEY_USR36.
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2. Getting Started

The IS configuration described in this document should be used in conjunction with the ADK Sink Application User

Guide or the ADK Subwoofer User Guide.

1. Install the latest ADK then load the sink or subwoofer workspace.
Table 2.1 shows the configuration files required for the target device.

XIDE Project Configuration Files

Headset-Release

sink system csr8670.psr
sink config 10001v4 stereo.psr

Soundbar-Release

sink system csr8670.psr
sink config 10001v4 soundbar.psr

Table 2.1: Configuration Files for CSR8670 Headset and Soundbar

xIDE Project Configuration Files

Headset-Release

sink system csr8675.psr

sink config H13179v2 H13374vl stereo.psr

Soundbar-Release

sink system csr8675.psr

sink config H13179v2 H13374vl soundbar.psr

Table 2.2: Configuration Files for CSR8675 Headset and Soundbar

© Cambridge Silicon Radio Limited 2014-2015
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3. IS Configuration

Two PS Keys are used to configure I°S functions, the PS Keys used dependent on the specific application, see
Table 3.1 and Table 3.2:

PS Key Contents
PSKEY_USR35 Initialisation data and raw data structure definitions
PSKEY_USR36 I°’C commands raw data

Volume commands raw data
Shutdown commands raw data

Table 3.1: PS Keys for Sink and Soundbar

PS Key Contents
PSKEY_USR6 Initialisation data and raw data structure definitions
PSKEY_USR7 I’C commands raw data

Volume commands raw data
Shutdown commands raw data

Table 3.2: PS Keys for ADK Subwoofer

Sections 3.1 and 3.2 describe the formats of the two PS Keys that configure 1°S functions.

3.1. Initialisation Data
This section describes the PS Key that configures the Initialisation data and raw data structure.
PSKEY_USRS35 has the format:
0001 0110 3708 022d 0128 0008 0000 OOff bb80 bb80 0100
Table 3.3 describes the structure of PSKEY_USR35.

Word | Type Range Description

0 Uint8 0-1 Plugin Type

Specifies which plugin to use, currently available options are:
0 = user defined using PSKEY_USR35 and PSKEY_USR36
1=SSM_2518 I°S development board

2 = Customer developed plugin

0 Uint8 0-1 Master or Slave operation:
0 = Slave
1 = Master

1 uint4 0-1 Left or right justified I’s:

0 = left justified data format
1 =right justified data format

1 Uint4 0-1 Justified data delay by 1 bit
0 = no delay of I°S data output
1 =1 bit delay of I°S data output

1 uint8 0-255 Bits per sample
Specifies the number of bits in each audio sample

Page 7 of 28
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Uint8 0-255 USR36 data key length

Specifies the total length of the raw data commands contained in
PSKEY_USR36, in words

2 Uint8 0-255 Number of init 1°C commands
Specifies how many I°C initialisation commands are specified in
PSKEY_USR36

3 Uint8 0-255 Number of volume I°C volume commands
Specmes the number of individual volume commands that are sent to
the I°S capable device every time a volume change is made

3 Uint8 0-255 Volume commands offset
Specifies the offset, in words, of the first 12C volume command in
PSKEY_USR36

4 Uint8 0-255 Number of I°C shutdown commands
Specmes the number of individual I°C commands that will be sent to the
I°C capable device every time it is shut down. i.e. close of SCO or
A2DP media stream

4 Uint8 0-255 Shutdown commands offset
Specifies the offset, in words, of the first 1°C shutdown command in
PSKEY_USR36

5 Uintl6 | 0-65535 Volume number of bits
Specifies the number of bits of the volume setting in the 1°C command

6 Uintl6 | 0-65535 | Volume range max
Specifies the maximum volume that will be sent to the IS device to
indicate maximum output level

7 Uintlé | 0-65535 | Volume range min
Specifies the minimum volume level that will be sent to the I°S device to
indicate minimum output level

8 Uintlé | 0-65535 Music resampling frequency
Specifies whether the music (A2DP, codecs, USB, wired audio) output
rate needs to be resampled to a fixed rate. A value of 0 indicates that
no resampling is performed. Otherwise this value specifies the required
output frequency, e.g. 48000

9 uintl6 0-65535 Voice resampling frequency
Specifies whether the voice (CVC, tones, voice prompts) needs to be
resampled to a fixed rate. A value of O indicates that no resampling is
performed. Otherwise this value specifies the required output frequency
e.g. 48000

10 Uintl6 | 0-65535 Bit clock scaling factor
Specifies the scaling factor for the IS bit clock. This overrides the bit
clock frequency.
e.g 256 x 48000 = 12.28 MHz
If it is set to zero, the bit clock is calculated as follows for 16 bit 48 kHz
audio:

16 x 2 (stereo) x 48000 = 1.536 MHz
Table 3.3: PSKEY_USR35 Data Fields
Page 8 of 28
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3.2. PSKEY_USR36 Raw I’C commands

PSKEY_USR36 contains raw I°C commands, Table 3.4 shows example values. A worked example showing how to
create values for PSKEY_USR36 is shown in section 4.3.

Packet Length Volume Offset I°C ID I2CData[0] 12CData[1]
0x0003 0x0000 0x0068 0x0000 0x0004
0x0003 0x0000 0x0068 0x0001 0x0000
0x0003 0x0000 0x0068 0x0002 0x0000
0x0003 0x0000 0x0068 0x0003 0x0000
0x0003 0x0000 0x0068 0x0005 0x0040
0x0003 0x0000 0x0068 0x0006 0x0040

Table 3.4: PSKEY_USR36 Data Format

3.3. Packet Length

This is the length of the packet in words, the data bytes are packed as words in the PS Key.
For example, for an I°C initialisation command packet of 0x68, 0x00, 0x81 has a packet length of 3.

Note:
Packet Length and Volume Offset are notincluded in the Packet Length calculation.

3.4. Volume Offset

This word is only applicable to data packets that set the volume/audio level output for the left/right channels. Its value
is ignored for non-volume related packets.

For example, for an I°C volume packet as described in Table 3.5

I’C ID ‘ Set Volume Command Volume Level

‘ 0x68 ‘ 0x05 ‘ 0x??

Table 3.5: I°C Set Volume Data

The volume level offset would be 1 since the first data byte is always the I°C device ID. Data byte[0] is 0x05 (set
volume command). Data byte[1] is the actual volume level.

The volume level is not necessarily 8 bits, its size is configured using word 5 in PSKEY_USR35. If the volume level
size is larger than 1 byte then the volume level offset indicates the start of the data to be replaced with the current
sink or subwoofer volume level.

Set Volume

Packet Length Volume Offset Volume Level
Command

| | | |

0x0003 0x0001 ‘ 0x0068 0x0005 0x0040

Table 3.6: Set Volume Command with 8 Volume Bits

Set Volume Volume Volume Level
Command Level[0] [1]

Packet Length | Volume Offset ‘ I°’C ID

0x0004 0x0001 0x0068 0x0005 0x00£ff 0x00ff

Table 3.7: Set Volume Command with 16 Volume Bits
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2 Set Volume Set Volume
Packet Length Volume Offset I°C ID Command]0] Command[i] Volume Level
I T L L e e

‘ 0x0004 ‘ 0x0002 ‘ 0x0069 ‘ 0x0001 ‘ 0x0006 ‘ 0x0040 ’

Table 3.8: Set Volume Command with 8 Volume Bits and 16 Command Bits

3.5. Packet Data

The packet data is an array of I°C command bytes whose length is specified by the Packet Length value.

For example, for an I2C initialisation command as described in Table 3.9

I°C ID ‘ Set Sample Rate Automatic Sample Rate Control
[ ]

‘ 0x68 ‘ 0x01 ‘ 0x01

Table 3.9: I°C Set Sample Rate Command

The complete packet and header information would comprise of five words and would look like:

Automatic Sample
Rate Control

Packet Length Volume Offset Set Sample Rate

0x0003 0x0000 0x0068 0x0001 0x0001

Table 3.10: Set Sample Rate PS Key Data

Page 10 of 28
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4.  How to Create I°S/I°C Configuration PS Keys

This section gives an annotated example for the PS Keys corresponding to the SSM2518 device. However if you
wish to use this configuration you can set Plugin Type to SSM_2518 CSR 12S Dev Board in the Sink Configuration Tool,

see section 5.1.

4.1. PSKEY_USR35

The PS Key has the raw data:

&02ad = 0001 0110 3708 022d 0128 0008 0000 OOff bb80 bb80 0100

This is interpreted in Table 4.1.

||NHHIIIIﬁE%HHHIHIIIIIIIIIIIIIIIIIIHHHEHIIIIIEHHHHHHiIIIIIIIIIIIIIIIIIIIIIIIIIIII

Plugin Type

0 I°S Master Mode of operation

1 I°S Data Format

1 Number of bits per sample

2 Length of raw data PS Key

2 Number of initialisation commands

3 Number of volume 1°C commands

3 Offset in words of first 1°C volume
command

4 Number of shutdown 1°C commands

4 Offset in words of first I°C shutdown
command

5 Number of bits of volume level to
replace

6 Volume maximum accepted by I1°C

volume command

7 Volume minimum accepted by I1°C
volume command

8 Music resampling frequency
9 Voice resampling frequency
10 Bit clock scaling factor

0x00

0x01

0x01

0x10

0x37

0x08

0x02

0x2d

0x01

0x28

0x0008

0x0000

0x00ff

0xbb80

0xbb80

0x0100

Fully Configurable by PSKEY_USR35 and
PSKEY_USR36

Master

Left justified
1 bit delay of I°S data output

16 bits per sample

Length of PSKEY_USR36

8 I°C initialisation commands
2 volume 1°C commands

Volume command offset in PSKEY_USR36

1 1°C shutdown command

Shutdown command offset in PSKEY_USR36
Volume setting is 8 bits for this device
Volume is inverted for this device

Volume is inverted and scaled appropriately

Music resampling frequency = 48 kHz
Voice resampling frequency = 48 kHz

BCSF = 256 x fs

Table 4.1: PSKEY_USR35 Example

Note:

The length of PSKEY_USR36 has to be manually configured, even if the Sink Configuration Tool is used to set

this value.

© Cambridge Silicon Radio Limited 2014-2015
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4.2. Setting PSKEY_USR35 Using the Sink Configuration Tool

4.2.1. I°S Initialisation Commands

The number of I°C initialisation commands can also be configured using the Sink Configuration Tool, see Figure 4.1.

The initialisation commands are sent every time the external 1’s amplifier is turned on.

.
= Configuration Teol

HE—)

File BlueCore Edit Help

=Zd SelectaDevice = () Read Device |41 Write Device | Reset Device | Configuration Set status: Ioaded "sink_config 10001v4_soundbar.psr”

= Configuration Set
Audio
& 128
£} 12C Control for Extemal 125 Ampifier
Raw Command Data
- Intialisation
- Volume
Shutdown
Microphone and Line Input
= Routing
- Audio Plugin Features
- SPDIF Configuration
SPDIF AC3 Carfiguration
Sience Detection Features
UsE
- Volume Control
- Music
Voice
Bluetooth
Battery
- Device and Software Version
Inpit/Output
Peer Device Suppott
Remote Cortrol
System
User Interface
- GAIA

Corfiqurstion Set > Audio > 125 > 12C Control for Extemal 125 Amplfier > Inttislisation

Number |2C Int Commands

Species haw many I2C Iniialisation commands are specfied
inthe Raw Command Data, . PS Key LISR 36

Figure 4.1: I°C Initialisation Commands

4.2.2. 1°C Volume Commands

The number of I°C Volume commands and the offset in PSKEY_USR36 can also be configured using the Sink
Configuration Tool, see Figure 4.2.

.
=] Configuration Tool

e o |

Eile  BlueCore Edit Help

=g
= Configuration Set
& Audio
125
[ 12C Cortrol for Extemal 125 Amplfier
Raw Command Data
Inttialisation
Volume
- Shutdown
Microphone and Ling Input
£ Routing
Audio Plugin Features
i~ SPDIF Corfiguration
PDIF AC3 Configuration
+ Silence Detection Features
usB
E)- Volume Control
i Music
Voice
Bluetooth
Battery
Device and Software Version
Input/Output
Peer Devics Support
Remote Control
System
User Inteface
GAIA

Select a Device = 4} Read Device il Write Device Reset Device | Configuration Set status: loaded "sink_cenfig_10001v4_soundbar.psr”

Configuration Set > Audio > 125 > 12C Control for Extemal 125 Ampifier > Volume
Number 2C Volume Commands
2z s

Specfies the number of individual 12C velume commands that
will be sent to the 125 capable device every time a volume
change is made

Volume Commands Cffset
45 =
Specifies the offset, in words, of the first 12C Volume command
specified in the Raw Command Data, ie. PS Key USR 36,

Volume Number of Bits
8 —

Specifies the number of bits of the volume setting in the [2C
command.

Volume Range Max

o F
Specfies the maximum volume value that will be sent to the
125 device to indicate maximum output level.

Volume Range Min

255 =

Specifies the minimum volume value that wil be sert to the
125 device ta indicate minimum output level

Figure 4.2: 1°C Volume Commands

© Cambridge Silicon Radio Limited 2014-2015
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4.2.3. 1°C Shutdown Commands

The number of 1C shutdown commands and the shutdown command offset can also be configured using the Sink
Configuration Tool, see Figure 4.3:

r n
= Configuration Tool [E=EE=R

File BlueCore Edit Help
== Selecta Device v |4} Read Device |yl Wiite Device | Reset Device | Configuration Set status: loaded "sink_config_10001v4_soundbar.psr"
= Configuration Set

Configuration Set > Audio > 125 > |12C Control for Extemal 125 Amplifier > Shutdown

= Audio
28 Number [2C Shutdown Commands
[=)-12C Control for Btemal 125 Amplfier 1 s
- Raw Command Data
- Initialisation Specfies the number of individual 12C commands that will be
Volume sert to the 125 capable device svery time the devics is shut
Shutdown down, i.e. on close of SCO or A2DP media stream.
Microphons and Line Input
Routing Shutdown Commands Offset
L. Andia Plugin Features 40 =
SPDIF Corfiguration
SPDIF AC2 Configuration Specfies the offset, in words, of the first 12C Shutdown
i... Silence Detection Features command specied in the Raw Command Data. ie. PS Key
usB USR 36.
= Velume Corttrol
Music
..... Voice
Bluetooth
Battery
Device and Software Version
Input/Output
Peer Devics Support
Remote Control
System
User Inteface
GAIA

Figure 4.3: 12C Shutdown Commands
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4.3. PSKEY_USR36

The PS Key has the raw data:

&02ae = 0003 0000 0068 0000 0004 0003 0000 0068 0001 0000 0003 0000 0068 0002 0000
0003 0000 0068 0003 0000 0003 0000 0068 0005 0040 0003 0000 0068 0006 0040 0003 0000
0068 0007 0000 0003 0000 0068 0009 0098 0003 0000 0068 0007 0001 0003 0001 0068 0005
0040 0003 0001 0068 0006 0040

To interpret this data, it is split into 5 word chunks, and also into separate tables for initialisation, shutdown and
volume commands

The number of initialisation, shutdown and volume commands are configured using PSKEY_USRS35. The volume
and shutdown command offsets are also configured in PSKEY_USR35.

0003 0000 0068 0000 Reset power control SPWN = 0 Normal operation

0004 MCS = 0010 256 x fs (Master clock select,
value must match Word 10 in PSKEY_USRS35)

NO_BCLK =0 BCLK pin used as bhit clock
source

RESERVED =0
S_RST = 0 Normal operation

0003 0000 0068 0001 Edge clock control ASR = 0 Automatic detection enabled

0000 EDGE = 0 No edge rate control
RESERVED =0

0003 0000 0068 0002 Serial interface sample | FS =0 (only required if ASR =1 in register

0000 rate control 0x01)

SAI = 0 12S left justified, or right justified stereo
depending on SDATA_FMT)

SDATA_FMT = 0 I°S standard, data is delayed
by one BLCK cycle

RESERVED =0
0003 0000 0068 0003 Serial interface control = RESERVED =0
0000 BLCK_EDGE = 0 Rising BLCK edge used

SLOT_WIDTH = 00 32 BLCK cycles per slot
SAI_MSB = 0 MSB first

LRCLK_POL = 0 Rising edge (normal)
LRCLK_MODE = 0 50% duty cycle
BCLK_GEN = 0 Bit clock from BCLK pin is

used
0003 0000 0068 0005 Left volume control Set left volume to 0 dB
0040
0003 0000 0068 0006 Right volume control Set right volume to 0 dB
0040

Page 14 of 28
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SSM2518 Register Name Description
0003 0000 0068 0007 Volume mute control M_MUTE = 0 Normal operation
0000 L_MUTE = 0 Normal operation

R_MUTE = 0 Normal operation
VOL_LINK =0 Normal operation
DEEMP_EN = 0 De-emphasis disabled (normal

operation)
ANA_GAIN = 0 Matched to 3.6 V supply
RESERVED =0
AMUTE = Automute enabled
0003 0000 0068 0009 Power fault control APWDN_EN = 0 Automatic power down
0098 disabled

L_PWDN = 0 Normal operation
R_PWDN = 0 Normal operation
DAC_LPM =1 Low power operation
AMP_LPM =1 Low power operation
RESERVED =0

AR_TIME = 10 40 ms autorecovery delay

Table 4.2: PSKEY_USR36 Initialisation Commands

SSM2518 Register

Data Name

Description

0003 0000 0068 0007 0001 Volume mute control | M_MUTE = 1 Master Mute

L_MUTE = 0 Normal operation

R_MUTE = 0 Normal operation

VOL_LINK =0 Normal operation

DEEMP_EN = 0 De-emphasis disabled (normal

operation)
ANA_GAIN = 0 Matched to 3.6 V supply
RESERVED =0

AMUTE = Automute enabled

Table 4.3: PSKEY_USR36 Shutdown Commands

Data SSM2518 Register Name | Description

0003 0001 0068 0005 0040 | Left_volume_control | Set left volume command. The number of bits that
are replaced is configured using PSKEY_USR35

0003 0001 0068 0006 0040 | Right volume control | Set right volume command. The number of bits
that are replaced is configured using
PSKEY_USR35

Table 4.4: PSKEY_USR36 Set Volume Commands

Page 15 of 28
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5. Additional Configuration

5.1. Plugin Type

This document shows how to create PSKEY_USR35 and PSKEY_USR36 for an AD SSM2518 I°S device with a
user defined configuration, i.e. with Plugin Type set to User Defined via PS Keys USR35 USR36, see Figure 5.1:

=] Configuration Tool

Sy

File BlueCore Edit Help

=" USB SPI(249112) || fif} Read Device g} Write Device (1] Reset Device | Configuration Set status: loaded from BlueCore device

=) Configuration Set

omtns Corfiguretion Set > Audio > 125 Voice Resamping Frequency (Hzl
3000 2
125 FrrrTirs
:”:LE:S"”E and Line Input [User Defined via PS Keys USR35 USRI Specifies the voice ([CVC) otput sample rate, e.q. 48000,
Audio Plugin Features
PO Conigunton Specties which 123 pluginto uss Bit Clock Scaling Factor

| [ SPDIF AC3 Corfiguration 256 s

Silence Detection Features Master or Slave Cperation

Specifies the 125 bit clock when running in 125 Master mode.

- USB Master -
Volume Control
Blustooth Speciies Master or Siave Operation
Battery
- Device and Software Version Left or Right Justified 125
Input/Output
Peer Device Suppart Left Justified -
- Remete Control
System Choose between left justiied and right justfied 125 data.
- User Interface
~GAIA Justified Data Delay by 1 bt

1 Bit Delay -
The 125 data can be delayed by 1bit

Bits Per Sample
16 3

Specifies the number of bits in each audio sample.

Music Resampiing Frequency [Hz]
(42000 =

Specilies the music (A2DF codecs, USE, wired audic) output
sample rate, e.g. 43000.

Figure 5.1: User Defined Plugin Type

The AD SSM2518 can also be enabled using the Sink Configuration Tool by setting the Plugin Type to Plugin Type to
SSM_2518 CSR 12S Dev Board. No additional configuration data is required in PSKEY_USR35 and PSKEY_USR36

when using this type of configuration.

= Configuration Tool

P

File BlueCore Edit Help

5 I [@)][Use sPr49112) |+ 4l Read Device g} Write Device (1] Reset Device | Configuration Setstatus: Inaded from BlueCore device

= Configuration Set

o Corfiouration Set > Audis > 125 Vsice Resamping Frequency [Hz]
5000 =
gs Plugin Type
U‘ﬂfh::: ;‘:’L: ;r;j 125 Ampifier | e T TS NP - Specifies the voice (CVC) output sample rate, e.g. 48000,
£+ Routing
i L. Audio Plugin Features Speciies which 125 plugin to use. Bit Clock Scaling Factor
i~ SPDIF Configuration 26 s
SPDIF AC3 Configuration Master or Stave Operation
| L Slace Dtostion Fasturms P - Spscifiesthe 125 bt clock when ruring in 125 Master mods
UsB
& Volume Control Speciies Master or Slave Operation.
Wusic
Voice Left or Right Justfied 125
Blustacth -
- Battery Left lustfied -
Device and Software Version
- InpUt/Otput Chaase between leftjustfied and right justfied 125 data.
- Pesr Devios Support
Remte Contral lustfied Data Delay by 1 bi
- System 1 Bit Delay -
User Iterface
GAIA The 125 data can be delayed by 1bit
Bits Per Sample
G B

Specifies the number of bits in each audio sample

Music Resampling Frequency [Hz]
45000 z

Specifies the music (A2DP codecs. USB. wired audio) output
sample rate. &.g. 48000

Figure 5.2: Analogue Devices SSM2518 Plugin Type
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5.2.  Audio Routing

I°’s output is enabled using the Sink Configuration Tool by modifying Configuration Set > Audio > Routing > Audio
Plugin Features so that the Audio Output Type is set to 12S. When enabled, all audio output is redirected to an I’s

capable device, including tones and voice prompts, see Figure 5.3.

When CSR8670 and CSR8675 run Soundbar application, the power down mode for the external audio amplifier

stage can be managed using configurable PIOs depending on the hardware design.

For the Soundbar application to drive PIOs to switch off the external amplifier when going into stand-by mode (i.e.
Limbo state) and switch it on while powering on, PS Key configuration item Amplifier Power Down by PIO must be
enabled. For detailed information about this configuration item, see ADK Sink Application User Guide.

The PIOs used to generate the correct logic for amplifier “Power” and “Mute” signals will then be configured as in

Section 5.5.

= Sink Configuration Tool [USB SPI (249112)]

= [ E [ |

Eile  BlueCore Edit Help

) Configuration Set
- Audio
B 125

12C Control for Edtemal 125 Amplfier
Microphone and Line Input
Routing
- Audio Plugin Fealures
SPDIF Corfiguration
. [ SPDIF AC3 Configuration
. Silence Detection Features
- USB
(- Volume Control
Bluetocth
- Battery
- Device and Software Version
Input/Output
- Peer Device Support
I Remote Control
System
- User Interface
o User Everts
Tones
- Audio Prompts
ons

Translation
i i Ssquence Configuration
LED
GAIA

|j =] USB SPI (249112) ~ A'}Read Device ngnteDewce || Reset Device | Configuration Set status: loaded from BlueCore device

Configuration Set > Audio > Routing > Audio Plugin Features

Audio Output Type
23] -

Amplfier Power Down by PIO

When set, 125 and DAC audio amplifier shut down in Limbo

state is managed by Sink Active and Power On output P10s,

otherwise. PIO controlled power down mode is not enabled

Audio Input Routing

Intemal -

Stereo

Back Channel DSP Kap File Selection

None b4

Detemmines if the low latency DSP applications should be
used when negotiating the aptX and Faststream codecs
which provide additional CVC wideband back channel
support

Figure 5.3: Configuring I°S Audio Output Type

© Cambridge Silicon Radio Limited 2014-2015
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5.3. Volume Control

Volume Control Type must be configured to External for volume control commands to work using the I°C interface.
This is because the raw I°S digital audio contains no volume data, so 1C commands must be sent to the I°S
amplifier to configure the final output volume.

[ Configuration Tool [E=REERc)

File BlueCore Edit Help

=Zd SelectaDevice - L} Read Device [} Write Device | | Reset Device | Configuration Set status: loaded "sink config 10001v4_soundbar.pst”
= C‘"B M'" 9"dm“"'“ Set Confiquration Set > Audio > Volume Control = Music Knse Valus 1 [dB]
-40 o
128 Volume Control Type
1512 Controlfor Exsmal 125 Ampiier = - The value [dB] forthe first pairt at which the gradient of the

- Raw Command Data curve of df conversion changes

- Inttiglisation — — e : yord 1
pecifies whether to use digital, analogue, hybrid or extemal
e ot of operaton for music volume contel Volume Steps Level Knee Value 2
2 -
- Mi he d Line Input =
;_ R:j:g“"e and tne e Number of Volume Steps From Minto Max

) a2 - The second indexcinto the list of discrete volume steps at
Audio Plugin Features = which the gradient of the curve of dB conversion changes
SPDIF Cortiguration
P ACH oo tion Humber o steps of volume change pemitted in the range of O
N to (Max_Steps - 1). Knee Value 2 [dE]
-0 z

- Silence Detection Features

‘U’S‘E cotrl DAC Gain Index (Digtsl Orly)
=) Volume Control 15 - The value [dB] for the second point at which the gradient of
Wusic &2 the curve of dB conversion changes.

Ve
Bt Mh”‘ce Fied DAC gain in decimal levels from 01540 be applied when
- et operating in digital volume mode, ignored in other operating Maximum Gain [dB]
Battery modes. 0
Device and Software Version =
- Input/Output Ficed Trim Volume on Left Channel [dB/60] The value [dB] forthe maxmum volume level
- Peer Device Support o =
Remate Cantrol Mirimum Gain [dB]
System “Tiim gain left in 1/60th dB units, corfigured at factory. )
User Interface =
~GAIA Foxed Trim Volume n Right Channe! [dB/60] 4B valus at minmum volums level
o -

Trim gain right, in 1/60h dB units, configured = factory.

Volume Steps Level Knee Value 1
10 2

The first index nto the lst of discrete volume steps at which
the gradient of the curve of dB conversion changes

Figure 5.4: Volume Control Setting

5.4. Input PIOs
To use the I°S amplifier with CSR8675, the SPDIF Input PIO must be configured to Disable:

r ™
= Sink Configuration Toal Elﬂlﬂ

File  BlueCore Edit Help

Ed

[=- Configuration Set

Select a Device ~ 4} Read Device g1 Write Device Reset Device | Configuration Set status: loaded "sink_config_H13179v2_H13374v1_socundbar.psr"

_ Configuration Set > Input/Output > Input P10s DUT Mode PIO
[ Audio
[#- Bluetocth SPDIF Detect PIO N/A -
[+ Battery
- Device and Software Version Always detect v This corfigures a P10 to enable the device to switch into DUT
= Input/Output mode on power on.
nput PI0s This configures a P10 to detect when SPDIF audio is being

used e.g. when a connectoris plugged in. This may also be
Output PIOs configured to always assume this input is connected or SRS
PIO Invert Mask Bitfields disabled ertirsty. -

- PICO Mapping Assignments
(- Peer Device Support Analog Input PIO This configures a PIO to be used for SPDIF input, this is
[#- Remate Control IO 10 required for CSR8675 and must be an odd number. This
[+ System M should be disabled for CSR8670 (SPDIF will stil function)
[#- User Interface
L GAIA This configures a P10 to detect when analog audio input is

being used e g. when a connectoris plugged in.  This may
also be configured to always assume this input is connected
or dizabled entirely.

Charger Input P10
MN/A -

This setting has no effect.

Figure 5.5: Input PIO Configuration
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5.5.

Output PIOs

To use the 1°S amplifier with CSR8675, the SPDIF Output PIO must be configured to N/A, see Figure 5.6:

F
= Sink Configuration Tool [USB SPI (249112)]

=E—

File  BlueCore Edit Help

= = USB SPI (249112) |~ ,&3 Read Device ﬂWrite Device || Reset Device | Configuration Set status: loaded from BlueCore device

Frn W e W W

=2- C_nriig.l'ilinn Set
(- Audio

= InputOutput

<125

Microphone and Line Inp
Routing

e Audio Plugin Feature:
PDIF Corfiguration
PDIF AC3 Corfigure
- Silence Detection Fe
- USB

(- Volume Cortrol

-

- Bluetooth
- Battery
- Device and Software Version

PIO Invert Mask: Bitfields
P10 Mapping Assignment
+- Peer Device Support

- Remate Control
]..
]..

Systemn
User Interface

I 2

Confiquration Set = Input/Output > Output P1Os
Call Active
N/A -

Corfigures the PIO to drive when a call is active.

Incoming

N/A -
Conrfigures the PIO to drive when an incoming call is ringing.

Outgoing
N/A -

Configures the PIO to drive when an outgeing call is ringing.

Sink Active
N/A -

Conrfigures the PIO to drive when an HFP audio connection is
made. i.e. The PIO will not be driven high when there is an
active call, but the microphone and speakers are being used
on the phone.

Power On
PIC 14 -

Configures the PI0 to dive when the device powers up.
SPDIF Cutput
/A -
This sets a PIO to be configured for SPDIF ouput, this should
be configured for CSRB675 and must be an even number.

This should be set to "N/A for SPDIF output on CSRBETD
(SPDIF output will still function)

LED Enable
N/A -

Corfigures the PIO to drive when the LEDs are used.

Audio Mute
NAA -
Corfigures the PIO to drive audio amplifier mute line in order to

minimize undesired noise during power on and power off
events.

Power up and power down operations for an external amplifier can be managed using PIOs. Power pin may be
available on the external amplifier which provides hardware shut down option when required, e.g. when the system

goes into

When reference external amplifier board, i.e. H13117, is in use, Power On PIO must be configured to PIO14 to toggle
the external amplifier power pin logic levels when sink device is powered on or powered off.

Mute pin may also be available on some external amplifiers. For Soundbar application, Mute pin is also driven by the

stand-by mode.

Figure 5.6: Output PIO Configuration

o9pIN9 IasN S,| §°€ MAV aloDan|d

Audio Mute PIO before Power On PIO in order to minimize pops and clicks during power up and power down events.
Audio Mute PIO must be configured to N/A when reference external amplifier board, i.e. H13117, is in use.

When Audio Mute and Power On PIOs are configured to values other than N/A:

Action

Power Off (Go into Standby Mode)

1 - Audio Mute PIO

Goes High

2 - Power On PIO

Goes Low

Sequence of PIO Activity

3 - Audio Mute PIO

Goes Low

Power

On

Goes High

Goes High

Goes Low

© Cambridge Silicon Radio Limited 2014-2015

Audio Mute and Power On PIO Operation
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5.6. Soundbar Button Translation

The default Soundbar configuration requires a change to the button translation table for Iinput 10. This is because the
default configuration uses PIO5 which is also used by the 12S_1_CLK line.

-
= Configuration Tool li‘ﬂg
File BlueCore Edit Help
=3 =] USB SPI (249112) |~ ﬁi Read Device 1ﬁiW’nte Device || Reset Device | Configuration Set status: loaded from BlueCore device
=- Configuration Set Corfiguration Set > User Interface > Buttons > Translation
- Audio
- 125 Logical Input Physical Input
Microphone and Line Input MNumber Signal
=Rowing 0 [inputo PIO 13
i Audio Plugin Features
-+ SPDIF Canfiguration 1 |Input 1 FIO 11
[ SPDIF AC3 Corfiguration 2 |Input 2 PIO 12
- Silence Detection Features
= USB 3 |lnput 3 PIO 10
=)+ Volume Cortrol 4 | Input 4 CAP D
-+ Music 5 |lnput 5 CAP 1
- Voice
 Blustooth € |lnput 6 CAP 2
- Battery 7 |lnput 7 CAP 3
- Device and Software Version 2 |lnput & CAP 4
- Input AOutput
Inpit PIOs 9 |lnput § CAP 5
- Qutput PI0s 7 10 =i PIO 13 -
- PO Invert Mask Bitfields
- P10 Mapping Assignments T [Imput 11 PI0 12
- Peer Device Support 12 | Input 12 FIO 12
- Remote Control 13 | Input 13 PIO 13
- System
21 User Interface 14 | Input 14 PIO 13
- User Events 15 | Input 15 PIO 13
= Tones 18 |VREG PID 24
[ Audio Prompts
= Buttons 17 |CHG PIO 25
-~ Translation
+. Sequence Configuration
LED
- GAIA

Figure 5.7: Soundbar Button Translation
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5.7

Soundbar Input Select

To hear streaming audio from a connected AG on the Soundbar it is necessary to change the input select. Press the
Cap Sense button SENSE_3 to choose Select Audio Source AG1, see Figure 5.8.

-
= Configuration Tool

=

File

BlueCore  Edit Help

=

2
j..
- Device and Software Version

o

Lk

Microphone and Line Input
Routing

. Audio Plugin Features
SPDIF Corfiguration
SPDIF AC3 Corfiguration
- Silence Detection Features
usB

= Violume Control

Music

L. Voice

- Bluetooth

Battery

- Peer Device Support
Remote Control

System
User Interface

‘- Translation
Sequence Corfiguration

Configuration Set > User Interface > User Events

= =] . USB SP1 (249112) |~ Ha Read Device HiWrite Device || Reset Device | Configuration Set status: leaded from BlueCore device
[=- Configuration Set
- Audio

m

State :;frf!:a'
User Event Mask Mask VREG CHG Button Timing
14 | Anzlog Audio Disconnected 3FFF (| 0400 RISING Delete ]
15 | Muttipaint On 0006 || o003 SHORT Delete |
16 | Muttipoint Off 0006 || ODO3 VLONG Delete ]
17 | Resst Paired Device List 3FFF || 0001 VVLONG Delete ]
18 | Enter Driverdess DFU Mode 0001 || 0003 VVLONG Delete ]
19 | Select FM Audio Source 3FFE || 0010 SHORT Delete ]
20 |FM RxOn 3FFE || 0010 LONG Delete: ]
21 | Select Audio Source Wired 3FFE || 0020 SHORT Delete: ]
22 | Select Audio Source USE 3FFE || 0040 SHORT Delete. ]
F 23 | Select Audio Source AG1 3FFE || 008D SHORT Delete]
24 | Select Audio Source AG2 3FFE || 0100 SHORT Delete ]
25 | Select Audio Source SPDIF 3FFE || 0200 SHORT Delete ]
26 | FM R Store 3FFE || omo LONG Delete |
27 | FM Rx Tune To Store 3FFE || 0010 DOUBLE Delete ]
2. 0000 || _oooo Delete |
25 | Subwoofer Volume Up 3FFF || ODD4 SHORT Delete ]
30 | Subwoofer Volume Down 3FFF || DOD2 SHORT Delete ]
31 | Subwoofer Disconnect 3FFF || 0004 LONG Delete ]
32 | Subwoofer Delete Pairing 3FFF (| 0004 VLONG Delete ]
33 | Subwoofer Start Inquiry 3FFF (| 0004 VWLONG Delete ]

© Cambridge Silicon Radio Limited 2014-2015

Figure 5.8: Soundbar User Event Configuration
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5.8. I°C PIO Mapping

Using PSTool, configure 12C SCL PIO Mapping and 12C SDA PIO Mapping:

-
#f BlueCore Persistent Store

File Entry Stores Bootmode View Factory Help

Filter: |I2C

g s e

apping
12C slowdown factor times 10

0ooa

This PSKE'Y' is uzed to configure a PIO as |2C SCL line. This
canfiguration iz restricted to the lower PIO banlk

[ie PIO0to 15 ) Consult the BlueCore data sheet to determine
the P10 number which can be used.

Value SCL Mapping
0:0000 PIOO
0x0001  PIO1
0:0002 PIO2
0:0003 PIO3

Fl

Presentation |

e |

9721 (02569 PSKEY_I2C_SCL_PID

Delete | Feset BC |

Reconnect | Reset & Cloze |

Cloze

Figure 5.9: 1°C SCL PIO Mapping

-
&f BlueCore Persistent Store

File Entry Stores Bootmode View Factory Help

Filter: fi2C

b s s .

12C configuration
12CSCLPIO M

Fl Ipinig
12T slowdown factor times 10

0o

This PSKEY iz uzed to configure a P10 as 12C SDA line. This
canfiguration is restricted to the lower PIO bank

[i.e. PIOOta 15 ] Consult the BlueCore data sheet ta
determine the IO number which can be used

Walue SDA Mapping
0x0000 P00
0:0001  PIO1
0x0002 P02
0x0003 P02

Pl

FPresentation |

9722 (2562) PSKEY_I12C_SDA_PIO

Delete | Reset BC |

Read |

Reconnect | Fleset & Cloze |

Cloze

Figure 5.10: I°C SDA PIO Mapping

© Cambridge Silicon Radio Limited 2014-2015
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5.9. xIDE Project Settings

CSR recommends that resampling is always used with I°S and the resampling plugins must be used in the project
for tones and voice prompts to work correctly, see Table 5.2.

Plugin Resample plugin

csr voice prompts plugin csr voice prompts plugin resample

audio audio tone resample

Table 5.2: Resample Plugins
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6. Subwoofer Use of I°S

To use the I?S output feature with the subwoofer it is necessary to follow the above steps for PSKEY_USR6 and
PSKEY_USRY instead of PSKEY_USR35 and PSKEY_USR36 with the same format.

Enabling the I°S on the Subwoofer is different to the Sink application and it requires that the audio output type is

configured in PSKEY_USRO.

Table 6.1 shows the PSKEY_USRO settings to enable I’s output on the Subwoofer:

Subwoofer version

ADK 2.5and 2.5.1

Set Bit[4] of word 3

’ PSKEY_USRO setting | Example

PSKEY_USRO = 01f4 0904 1el8

ADK 3

Set Bit[1] of word 8

PSKEY_USRO = 000a 00c8 0005 0005 00c8

000a 0904 000b 021e 000a 0384

CSRA65700 Subwoofer ROM

Set Bit[1] of word 8

PSKEY_USRO = 000a 00c8 0005 0005 00c8

000a 0904 000b 001le

Table 6.1: Subwoofer I°S Configuration

© Cambridge Silicon Radio Limited 2014-2015
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7. Hardware Configuration

The 1°S example PS Keys were tested using the hardware configuration in Table 7.1.

CSR PCB ID NET ]

H13179 Dev board for H13180
H13180 CSR8670 Bluetooth module
H13117 Audio Amplifier

Table 7.1: Hardware Configuration for I°S Audio Development

Table 7.2 shows the changes made to the hardware configuration using jumper wire.

PIO Connection Using Jumper Wire Notes

PI1OO0 -> PIO6 SCLK

P1O1 -> PIO7 SDA

Table 7.2: PIO Connections to Enable 1S Audio Output
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Appendix A I°S Implementation

A.1  Capabilities of I°S implementation

Only support for Master operation i.e. no support for Slave operation.

A.2  Limitations of I°S implementation

The CSR device should always be Master IS to avoid rate matching problems.

The CSR I°S implementation cannot generate a separate master clock. However, the bit clock scaling can be used
to provide a faster bit clock which can be used as a master clock. The bit clock is generated by dividing down the
48 MHz chip clock so cannot be guaranteed to have a constant mark/space ratio.
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Document References

Document Reference

Analog Devices SSM2518 Data Sheet

http://www.analog.com

ADK Sink Application User Guide

CS-236868-UG

ADK Subwoofer User Guide

CS-310152-UG
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http://www.analog.com/static/imported-files/data_sheets/SSM2518.pdf

CSR

Terms and Definitions

A2DP Advanced Audio Distribution Profile

AD Analogue Devices

ADK Audio or Application Development Kit

BlueCore® Group term for CSR’s range of Bluetooth wireless technology chips
Bluetooth® Set of technologies providing audio and data transfer over short-range radio connections
CSR Cambridge Silicon Radio

CVC® Clear Voice Clarity

e.g. exempli gratia, for example

i.e. Id est, that is

I°Cc Inter-Integrated Circuit (multimaster serial single-ended computer bus)
I°s Integrated Interchip Sound

ID Identifier

ID IDentifier

MSB Most Significant Bit

PIO Programmable Input/Output

PS Persistent Store

ROM Read Only Memory

SCO Synchronous Connection-Oriented

SDA Serial Data (line)

uUsB Universal Serial Bus
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