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1 Introduction

This document provides an overview on how to draw A2B schematics on SigmaStudio. The
document describes about various features available in SigmaStudio for A2B network discovery,
configuration, debug, and analysis. Using SigmaStudio one can quickly prototype and evaluate an
A2B system on a Host PC. Once the system is verified, the network configuration information can
be exported in various formats for easy integration into an embedded platform.
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2 A2B schematics components

Components required for drawing A2B schematics in SigmaStudio are described here. Make sure
that SigmaStudio setup is completed as explained in Section 4 of [1].

2.1 Hardware configuration Tab

2.1.1 AD24xx

The A2B transceiver chip AD24xx is listed under Processors (ICs / DSP) in the TreeToolBox of
hardware configuration tab as shown in Figure 1. By dragging an AD24xx icon on the Hardware
configuration tab schematics for an A2B network can be drawn in the schematic tab.

[l ADAL144

3] ADAU138¢ UsE
{c3] ADAU1T7B1 ) AD24xx

-3 AD 24 SPID  12C: 6B V|+ .................... )

¢ -fal) Cortrol LIl *
=98 Communication Channels o
----- EvalBoard 1941

- EvalBoard46ux *
o USBi %, .
- 1JSBSenalConyAddress
-5 EvalBoard 1540

¥ EvalBoard1940Test41
- EvalBoard1953

-5l EvalBoard 195X

-3 EvalBoarddx0 OR
- 1SBSenalConv
-5 EvalBoard 1541
-3 EvalBoard 170
-~ EvalBoard144x LSB (
I TCPIP1701 S G R L — g
E::.I TCPIPADALTTET
E:-:.I TCPIP1540
m TCPIP1953
[ TCPIPADALI1421 A2B Aardvark
E:-:.I TCPIPADALIT 44y
AT TCPIPADALITAR
--aeme AZB-Aardvark
s AZB-USBI

- f-‘-.ardvarlg)( | LS
Figure 1: AD24xx in TreeToolBox of SigmaStudio

A2B USBI

*
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2.1.2 Communication Channel

Two host adapter options are available for A2B under Communication Channels to interface between
SigmaStudio and A2B transceiver chip.

o A2B-USBi: Uses Analog Devices USBI 12C/SPI host adapter
o A2B-Aardvark: Uses Aardvark (from Total phase) I2C/SPI host adapter

Drag a communication channel block corresponding to your host adapter and connect to AD24xx
block by drawing a wire between the two as shown in Figure 1.

Note 1: If no channel is connected, SigmaStudio assumes A2B-USBi by default.

Note 2: Do not connect generic USBi or Aardvark.

2.2 Schematic Tab

2.2.1 Target Processor

The target processor is the controller that connects to the master A2B node in the bus. The target
processor can control any A2B/Peripheral node in the bus through the master A2B node. It consists
of an 12C port to interface with an A2B transceiver node.

In the schematic, the target processor is represented as shown in the Figure 2. This is the starting
node in an A2B schematic and has a single output pin (in brown colour) representing 12C.

5.1 AZB
53 AJB

-4 Transceiver
—_ ADZ241x
ﬁ AD24Tx Master noc
JE ADZ247x Slave nod:
=4 AD242x
ﬁ AD242¢ Master noc
JE AD242¢ Slave nod:
—|--.—] Peripheral device
L.z.]} Source and Sink

PC 12C

Processor

—|--.—] Target processor
. .4 Processor

Figure 2: Target Processor in TreeToolBox
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2.2.1.1 Target Processor Properties

Users can set properties for the Target processor by accessing the properties window by Right-
clicking on the Target processor node and selecting ‘Device Properties’. This window offers two tabs.

One for setting the system properties and the other for accessing/programming devices connected
to the processor.

2.2.1.1.1 System Settings Tab

The system settings tab of target properties window, as shown in Figure 3, offers configurable
options for the target processor software. With these settings one can select the node discovery and
initialization method to be used and the clock source for the A2B network.

larget Pracessar Properties -

System Seftings  Direct Programming  Monitor <

Discovery Settings

Discovery Start Delay (ms) 25 |$ [] Enable Crosstalk Fix

Mode ® Simple (") Modified () Optimized () Advanced

Line Fauk Settings
Enable Line Fault Diagnostics Auto-Rediscovery upon Faulis
No. of Attempts 0 |5

Discovery Interval (ms) (100

Stack Debug Settings

[ Tracing View [ Sequence Chart View
Lewvel Domain
[] Trace 3 & []Stack w
[] Trace 2 [] Tick
[] Trace 1 Timer
[] Debug [ Msg

[Jinfo  w [] Plugin w

Figure 3: System settings tab

The four possible discovery methods are
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Simple: All slave nodes are discovered sequentially from slave 0 to the last available slave in the
system. Once all the slaves are discovered, they are initialized for synchronous data exchange.

Modified: All slave nodes are discovered and immediately initialized (for synchronous data
exchange) sequentially from slave 0 to the last available slave in the system.

Optimized: Even before a node is initialized the host tries to discover the next node. The time for
the next node to be discovered is used to initialize the current node. Synchronous data can start
only after all nodes are discovered and initialized.

Advanced: Even before a node is initialized the host tries to discover the next node. The time for
the next node to be discovered is used to initialize the current node. Synchronous data exchange
can start as soon as a master and slave node 0 is initialized.

Discovery Start Delay: Delay (in milliseconds) to wait after a software reset and before discovery
start.

Enable Cross Talk Fix: Enables step wise change of response cycle during discovery and
provides more resilience to cross talk from B port to A port. Note that this is applicable only for
AD241x and AD2425 variants.

The Line Fault settings allow user to enable fault diagnostic feature of the software. With this any
line fault encountered in the system is handled and reported to the user.

Enable Line Fault Diagnostics: Enables line fault diagnostic feature of software. When set,
SigmasStudio will continuously monitor the network for faults at 1 second interval. Detected faults will
be handled and notified.

Rediscovery upon faults: If checked, automatic network rediscovery will be performed upon
detecting post-discovery faults.
o No. of Attempts: Specifies the number of rediscoveries attempt to be tried if the fault
persists (-1 for infinite retry).
e Discovery Interval (Ms): Delay between each rediscovery attempt in milliseconds.

Stack Debug Settings: This feature allows the user to analyse/ understand the system by using the
information logged during stack execution. Information can be either through TRACE or sequence
chart or both.

e Tracing: Logs key information and network events during the stack execution to a text file.
User can configure the required ‘Level’ and ‘Domain’ for tracing.

e Sequence Chart: Sequence Chart captures network transactions in the form of a rich
graphical sequence diagram. The sequence chart enables easy understanding of the
discovery flow, fault analysis and various other interactions within the system thus enabling
quick debugging.
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The Refresh '#2' button checks and updates the discovery status of connected A2B Nodes upon a

click.

2.2.1.1.2 Direct Programming Tab

Any 12C device connected directly to the target processor or to an A2B node in the network can be

accessed using the direct 12C programming feature.

Figure 4 shows the window used for direct 12C programming. Using this feature any 12C device
connected in an A2B network can be accessed for read/write operation. This window can be used
to program peripherals available on the master board which are directly connected to the target
processor. It allows both individual and block register programming (using XML file).

Target Processor Properties

System Settings  Direct Programming  Monitor >
Block Register ReadWrite
Peripheral programming file
L] Arogram during discovery Edit Program
Register Read \WWrite
[2C Addr Cmd ‘width 5Pl Cmd Addr \width Address Data 'width Data
68| |0 e 02k 1 | | (xAD
@ 12C O sP Write
Results L‘:‘}
I2CRdd Op SPICmA Eddress b.Count Data Besult
Oxgd Bead N 0x02 1 OxiD SUCCESS

Figure 4: Direct programming tab

2.2.1.1.3 Monitor

Registers of both A2B transceivers and connected peripherals can be periodically polled using the
Monitor feature. Option is provided to import & export the fields used for monitoring.

AE-TE-REL-ITG-V1.1
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Target Processor Properties n
System Settings  Direct Programming  Monitor e &
Fields to Monitar
+ =tV EC
Active  Field Mame On Device Address Intervalis)
] |Codec status Audio Source and Sinkd | Ged01C

R T A

Run

Results o
<Time> <Field> <Value> "~
<11:26:53><Codec status> <0x21>
£11:26:53><INTTYPE> S0xl>
£11:26:54><Codec status> <0x21>
<11:26:54><TNTTYFE> <0xl>
<11:26:55><Codec status> <0x21>
<11:26:55><INTTYFE:> <0xd>
<11:26:56><Codec status> <0x21>
£11:26:5e><INTTYPE> <0xl>

W

Figure 5: Monitor tab

2.2.2 Transceiver

There are two hierarchies of transceivers- AD241x and AD242x. In each hierarchy, there are A2B
transceiver node types namely Master and Slave.

The transceiver nodes are represented as shown in Figure 6. In an A2B schematic, the master
transceiver node connects to the target processor over the 12C pin whereas it connects to a slave
node over the network output pin “B”. The slave transceiver node takes incoming connection on the
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network input pin “A” and connects to another slave node on output pin “B”. A2B Transceiver nodes
interface with peripherals via 12C/Tx/Rx pins. Rx pin can be used for either PDM or 12S/TDM
reception by clicking on the Rx box.

If the output pin B is left open in a slave node, then it is the last device of the A2B bus.

AD241x and AD242x are pin compatible where AD242x has additional features. These two types
can be interconnected.

Different variants of transceiver node can be selected using the drop-down box on the node.
Depending on the variant selected features/pins become available. Refer A2B Transceiver variant
data sheet for more details on the supported features.

=l (IC 1) AD240c
EI_ fils] Ve Up-Ch Rx-Ch 12C [#
E|_ AZB » 1] 0 Rx0|#
L—_.l_ Transceiver Eﬁ MBG ols TxCh [Fxi|®
E|_ .IE'.DE-d-IX D D Tui|
ﬁ AD247x Master node 0 Txil®
JE AD247x Slave node [ apz4i0 - AD2410 E|®
Eld AD242¢ —
48 AD242« Master node D2 lester A2 TxSave
48 AD242% Slave node . o
510 Perpheral device AD241x Transceivers
'..zu} Source and Sink
| T Source
*1]]. Sink N Up-Ch Rx-Ch 12cle
..... +++ HDSt .w D D RxD|
&8 Generc " [R=1| Buth ), s Tx-Ch [Fx1|*
(=l Target processor = 0 Ta0l®
.4 Processor :ﬂ: 0 Txi] e
AN ADZ4ZE - ﬁ
ALDZ4ZE - B|*
AD24 2 Master AD2435 -
MNodel ADE427 =
. AD2477
AD242x Transceivers
ADZ428
AD2427
ADZ420

Figure 6: A2B Transceiver nodes in TreeToolBox

2.2.2.1 Transceiver Node Properties

Users can set properties for an A2B transceiver node by accessing the properties window by Right-
clicking on the Transceiver node and selecting ‘Device Properties’. This window offers two tabs. The
‘General View’ tab provides functionality-based controls whereas the ‘Register View’ tab provides
register fields for configuring the node.

Node configuration can be done from both General and Register Views tabs of Device properties
window. Any change in one tab will be reflected in the other.
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Figure 7: General View Tab

A3 AZB Master Node WD1BZ Properties

General View  Register View  Stream View

Master Config

Data Out on Bus Monitor _

[2C Early Ack

Up/Down Stream Settings

|Upstream Enable Enabled
Ipstream Slot Size 24-bit ~
Upstream Compression _
Slot Rate

Reduced Rate on Bus _
Spread Spectrum Settings

Mode |Nn Spread e |
Depth (® Low () High

Corfig and Control  Audio Config  Rate and ClkOvut

Anoly changs fo othar nodes

Master Address (B8~

When checked, SigmaStudio
will apply a change in
current node to other nodes.
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A3 Slave 0 Properties — >
General View Register View  Stream View &9
Slot Enhancement Reaqisters
Register Fegister Address Register Value
[] UPMASKD (0x60)
[] UPMASKI (0x61)
[] UPMASK2 (0x62) @
UPMASK3 (0x63)
[] UPOFFSET (0x64)
[] DNMASKD (0x65) Reg Value
[] DNMASKI (0x56)
Register [] DNMASK2 (0xE7)
Selection [] DNMASK2 (0x68)
[] DNOFFSET (0x63)
Register Write over USB
[] SefectAl
Corfig and Control  Slot Config  12C.125/PDM  Intermupt and rolo PRBS Status |/ 4|
USB Connection
[ Select Al Register Groups Read Virte [ Edfit Auto-Fill Registers  Status
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Figure 8: Register View Tab
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2.2.3 Peripheral device

Every A2B transceiver node in an A2B network can connect to peripheral devices over the I12C and/or
I2S/TDM interface. The peripheral devices can be any device with an 12C and/or I2S interface. Some
of the peripherals available on the evaluation boards are SigmaDSP codec, PDM microphones,
EEPROM etc.

There are five variants of peripheral devices available as shown in Figure 10. The Tx slots of the
peripherals can be connected to the corresponding Rx slots of the A2B nodes and the Rx slots of
the peripherals can be connected to the corresponding Tx slots of the A2B nodes. The following
section provides a brief description of each peripheral type.

2.2.3.1 Peripheral device types

2.2.3.1.1 Audio Source

Audio source device serves as a source of audio in an A2B network. It connects to A2B slave nodes
over 12C and audio receive (Tx) pins. The number of audio channels contributed by the device can
be entered separately for each Tx pin. Check boxes can be used to disable or enable pins depending
upon the intended use case.

The Tx pins can be swapped in functionality from input to output or vice versa by using the right click
option as shown in Figure 9

12 Agr |2450

Tx0-Ch

Tx1-Ch

Peripheral Properties

Audio Source|
Swap Tx Pins position
Delete

Cut

Copy
Paste

ZoomToSelection

Disable This Control
Figure 9: Swapping Tx pins

2.2.3.1.2 Audio Sink

Audio sink device serves as a receiver (sink) of audio in an A2B network. It connects to A2B slave
nodes over 12C and audio transmit (Rx) pins. The number of audio channels consumed by the device
can be entered separately for each Rx pin. Check boxes can be used to disable or enable pins
depending upon the intended use case.
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2.2.3.1.3 Audio Source and Sink

Audio Source & Sink device can serve as both source and sink of audio in an A2B network. It
connects to A2B slave nodes over 12C, audio transmit (Tx) and receive pins. The number of audio
channels contributed and consumed by the device can be entered separately for each Tx and Rx
pins. Check boxes can be used to disable or enable pins depending upon the intended use case.

2.2.3.1.4 Generic
This device can be any generic 12C enabled device controlled by the slave transceiver and/or target
processor. Control device neither consumes nor contributes audio.

2.2.3.1.5 Audio Host

An Audio Host device interfaces to the A2B master node. Host device routes the audio to and from
the A2B network. Two Tx and Rx output pins (Blue coloured pins in Figure 10) connect to the
corresponding Rx and Tx pins of the master. Audio Host interfaces to target processor via 12C pin
(Brown colour pin in Figure 10).

=5 (IC 1) AD24xc / \3

0

—_ AZB [F] 12C Adr | (50 ] 12€ Adr | Be5l
5.2 A2B - 1 Tach
- Transceiver L) maoch € Bl Teich
54 AD241x [[] Tx1ch *
4] Masternode [ Rx-ch Ludio Source
JE Slave node
5.£3 AD242« ["] Rx1-Ch
- 483 AD242¢ Master node i dioSource and 0 ——
.3 AD242x Slave node o [[] 12C Aar |50
=4 Peripheral device ] Rx0-Ch
i Source and Sink 0 Fl Relch
{ C Source [2C Adr (x50 .
'+1+11} Sink Tdach O Audio Sink
...... *
;T Host ¢ Txich O
. I Generic .
=i Target processor Rad0-Ch 0 ;
.4 Processor RelCh o0 * & 12C Adr (30
Audio Host1 Generic device]

Figure 10: Peripheral nodes in TreeToolBox
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2.2.3.2 Peripheral Programming

This section describes the method to be followed for programming peripherals connected to an
A2B node. The following general steps are involved in peripheral programming.

1. Create a valid A2B schematic (or open an existing A2B Schematic project) in SigmaStudio.
Make sure that the schematic has at least one peripheral connected to a slave node.

2. Enter the relevant peripheral node properties (I12C address, Rx/Tx slots).
3. Download the schematic by clicking ‘LinkCompileDownload’ option of SigmaStudio.
4. Open Peripheral device properties window by right clicking on peripheral node

The two options for programming the peripheral device are explained in the following sub sections.

2.2.3.2.1 Generic Peripheral register programming

With the Generic option, user can read or write any individual register (one at a time) by setting
required fields as shown in Figure 11.

Note: The Address and Data Widths are in Bytes.
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Codec 0 ADAULTE 1 Properties =]
Block Reqister ReadMwrite

Feripheral register programming file  xmiadi_a2b_slave_aDal17ET sml
V| Program duimg divco e | E dit | | Pragrarnm |
SigmalSP project file [optional] A ASigmaD SPS chematicshadi_a2b_slave s |

| Open | | Update =ML |

Genenc Register Read Mwite

Addr width Address D ata 'wWidth Data

Fogstar |2 - Oxan1cfe] - 021 | Read | | wite |
Fesults H
Cmd A TTidrch Address D.Width D.Count Data Result

Fead 2 Ox401C 1 1 Oxz21 SUOCCESS

Fead 2 Ox401C 1 1 Oxz21 SUOCCESS

Figure 11: Generic peripheral programming window

2.2.3.2.2 Block Peripheral register programming

With the Block programming option, user can read or write a set of registers as shown in Figure 12.
This can be accomplished by providing an xml file containing the instructions to be executed.

By checking ‘Program during discovery’ option the peripheral will be programmed during the
discovery process. Note that the order of peripheral programming depends on the order in which the
peripherals were connected to the A2B node. This is indicated by a numeric value at the top of the
peripheral device icon as shown in Figure 10.

Note: The Address and Data Widths are in Bytes.
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Codec 0 ADAULTG1 1 Properties =]
Block Reqister Read w/rite

Peripheral reqister programming fle  smlvadi_azZb_slave_aDAUT7ET xml _
7| Proguam dtring discowe [ Edt || Progem |
SigmaDSP project fle [optional] WA ASigmaDSPSchematicshadiaZb_slavey | -

| Open | | |Update kL |

Generic Reqgizter Read wiite

Addr width Address Data Wwiidth Data

Reqister 2 - OdC2| 1 - 1M} Fiead ribe
Results H

000,080, -
0x00,0x00,
000, 000,
0x10,0x00,
0x00, 0x 30,
0x00,0x00  SUCCESS
Read z 0x4002 1 G 0x00,0x01,
000, 000,
0x20,0x03  SUCCESS

Write 2 0x40EE 1 1 0x0l SUCCESS
Write 2 0 40F5 1 1 0x01 SUCCESS
Write 2 0x 4036 1 1 0x00 SUCCESS
Write 2 04036 1 1 0x03 SUCCESS

Figure 12: Block peripheral register programming window

An example xml file contents are shown in Figure 13. A new peripheral programming file can be
created by clicking on the Edit button. This will open an editor in which the instructions can be added
/edited.

Optionally, user can save the SigmaStudio project file for ADI SigmaDSP peripheral corresponding
to the XML file provided in the Block Register Read/Write section.

Mode ad... Address Dat... Dat... Data Parameter Name Address Incr{in Bytes) Pro...
Write 2 0x0000 1 4 0x00, 0x00, 0x10, 0x00 MNonModRamAlloc 0 12C
Write 2 0x40EB 1 1 0x7F IC 1.5ample Rate Setting 0 2C
Write 2 0x40F6 1 1 000 IC 1.DSP Run Register 0 12C
Write 2 Ox4000 1 1 0x0F IC 1.Clock Control Regis... 0 12C
wWrite 2 Ox4002 1 6 0x00, 0x01, 0x00, 0x00, 0x20... IC 1.PLL Control Register 0 2e
DELAY 1 0x00, 0x64 IC 1.Delay

Figure 13: Sequencer window for creating block programming file
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2.2.3.2.3 Generating Programming file (XML) from SigmaDSP schematic

SigmaDSP connected to an A2B node can be programmed by providing an XML file generated from
the SigmaDSP schematic. The procedure to generate an XML file is explained here.

1. Open the required SigmDSP project in SigmaStudio. Make sure that ‘Capture window’ is
visible as shown in Figure 14. If not select from SigmaStudio menu View->Capture window.

2. Click on the LinkCompileDownload command.

Note: This step is required only to capture the exact data sequence that SigmaStudio
sends to the hardware and hence no real download to hardware is required.

3. Drag and drop Capture window contents to Sequence window (Left to Right).
4. Click on the ‘Save’ icon in the Sequence window to save as a Sequence XML file.

5. This file can be used for programming SigmaDSP as explain in Section 2.2.3.2.2 .
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Figure 14: Saving SigmaDSP Schematic as a XML file
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2.2.3.2.4 Linking SigmaDSP Schematic with Peripheral programming file

User can link the SigmaDSP schematic and the Peripheral programming file (XML) together by
providing the schematic project file as shown in Figure 15. With this, user can directly open the
SigmaDSP schematic to make modifications and can update the XML using the ‘Update XML’ button.
Upon successful update, the XML file name turns in to green colour indicating the completion. Note
that, this linking is optional and applicable only for SigmaDSP processors.

Codec 0 ADALULTAL 1 Properties =]
Block Regizter Bead \wite

Peripheral register programming file ¢ smihadi_aZb slave ADALTTET wml e
s
| Frogram g aisco e | I-f\:(t | | Program |
Sigmal 5P project file [optional] 4 ASigmaD SPSchematicshadi_aZb_slave + |
| Open || Updatextl |

Genenc Register ReadMiite N .
Green color indicates an ppdated XML file

Addr Width Address Data width Data

Register 2 - 0dMC| 1 - 01 | Read || hdTite |

=

Fesults

ox00, 0x&0, -
0x00, 0x00,
ox00, 0x00,
oxl0,0x00,
0x00, 0x&0,
Ox00,0x00  SUCCESS
Read 2 0x4002 1 g 0x00, 0x01,
0x00, 0x00,
Ox20,0x03  SUCCESS

Write 2 0x40EE 1 1 0x01 SUCCESS
Write 2 0x40F6 1 1 0x01 SUCCESS
Write 2 D 4036 1 1 0x00 SUCCESS
Write 2 04036 1 1 0x03 SUCCESS

Figure 15: Linking SigmaDSP Schematic with Peripheral Programming file
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3 Drawing A2B schematics

The following steps describe the procedure to draw an A2B schematic in SigmaStudio.

1.

2
3.
4

Open SigmaStudio.
Create a new project from File menu.
Drag and drop “AD24xx” icon from Tree Toolbox to “Hardware configuration” tab

Drag an A2B-USBi or A2B-Aardvark Communication Channel block, depending on the Host
I2C adapter used to connect to the transceiver, and wire it to AD24xx block. If no channel is
connected, then A2B-USBi is assumed by default.

Switch to Schematic tab, click on the A2B icon to list the hierarchies available under A2B.

This will list “Peripheral device”, “Transceiver” and “Target processor” icons.

Drag icons from Tree Toolbox and connect the blocks to make an A2B schematic as shown
in the Figure 16. Select the variant by clicking on the drop-down.

Hardware Configuration Schemsatic |

1
[ 12¢adr |39
[ T=0ch |0
* “1* Tx1-Ch 2
ADALIT3B1 Microphone 0: CodecD:
ADMPE21 ADAUTTED
1 0 ]
.~ 12C Adr (x50 4 [2C Adr (xB0 4 [2C Adr (B0
EEPROM EEPROMD EEPROM1

PC [P ]

A2BMaster Node AZB Slave Nodel AZB Slave Nodel
WDZ nCZ WBZ

Select part number

AudioHost

ADALT4E2

Figure 16: A2B Schematic tab
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7. Define and configure streams by right clicking Target Processor. Enable auto-slot
configuration (optional) for AD242x network. For details, refer section 3.2

= 5FI

Tarost Processor

:
EEEEH

Ree1-Ch

LudioHost
L0a1452

|2: SO

—d | I2E u

T AR
Device Properties
Stream Config
Import Bus Config File
Export Systern Config Files...
View Validation Report
Save Schematic in EEPROM

Delete

Cut

Copy
Paste

FoomToSelection

Dizable This Control

Figure 17: A2B Stream configuration

8. Enter properties for each A2B node by right clicking and selecting the Device properties
option. This will open a window as shown in Figure 18.

Note 1: Device properties window of AD241x has two main tabs namely ‘General View’ and
‘Register View’. General View enables intuitive configuration. Any configuration made in
General View is reflected in the Register View and vice versa.

Note 2: Device properties window of AD242x has an additional tab - Stream View which
provides node level stream usage and bandwidth information.
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-
A3 AZB Slave Nodel WBZ Properties —l—

General View | Register View | Stream View 23

125

TDM Mode TDM2 v  EarlySync
TOM Channel Size 32-bit - Rx Interleave S}
Tx Interleave S]

Sync Mode [ 50%DutyCycle | Tx0 Enabled
Sync Polarity Tx1
| DRXn Sampling BCLK Rx0 |
! DTxn Change BCLK R |
Sync Offset 0 . U N

PDM

PDM Rate SFF v High Pass Filier
PDMO Slots 1St~  PDMO

PDM1 Slots 250t w  PDMI

Master Address 68 Bus Address (269 ‘.f}{

A-Side Cable Length (m) 4.0 |2 [7] Use Configuration from EEFROM

-

Figure 18: Device properties window

9. Transceiver properties are grouped under different Tabs. Switch to the required Tab and
configure as necessary. Configuration of Upstream and Downstream slots may vary
depending on the Transceiver type selected. Refer to Section 3.1 for more details.

10. Provide the silicon revision of the A2B Transceiver in the ‘ID’ tab of General View as shown
in Figure 19. Optionally, a custom node identifier can be assigned to a Node by selecting the
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“Custom Node Identifier” checkbox. Refer Section 3.3 for more details on Custom Node ID
based configuration.

A3 A2B Slave Nodel WBZ Properties

General View | Register View | Stream View

D
Wendor ADI
Product AD2425
Silicon Revision 0.2]

0.0

Capability 0.1

Custom Mode |dentifier

Figure 19: Specifying silicon revison

11. Enter properties for each peripheral node used in the schematic. Refer Section 2.2.3 for
details. A peripheral device can be programmed during discovery by providing an XML file
having the required configuration information as explained in 2.2.3.2.3

12. Optionally, if the configuration properties for the node and its attached peripherals is to be
set by reading from a storage device (EEPROM), user shall set ‘Use Configuration from
EEPROM’ option shown in Figure 18.

13. Once properties for all nodes are entered, check the correctness of the schematic by clicking
on the ‘Link’ icon in SigmaStudio. Make sure that the drawn schematic has no errors.

14. The schematic is now ready for download.

3.1 Slot Configuration

With slave-to-slave communication possible with AD242x parts, the way upstream and downstream
slots are computed in the A2B schematic varies depending on the A2B transceiver type used. This
section describes the slot configuration for AD241x and AD242x types.

3.1.1 AD241x

The Upstream and Downstream slots for each A2B slave node are computed using the Rx and Tx
channels configured for the peripherals that they are connected to.

If broadcast audio downstream channels are required to be used, then enter Local Down slots +
broadcast down slots in ‘Rx-Ch’ field of the peripheral and specify broadcast downstream slots
BCDNSLOTS in the device properties window as shown in Figure 20.

AE-TE-REL-ITG-V1.1 Page: 31 of 83



Analog Devices, Inc.

A2B SIGMASTUDIO USER GUIDE, Revision 11.0

0
—_— V|20 aa 0237
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Rx-Ch i BCDNSLOTS
e ' Audio Sink1
1] R | # p
s TxCh [Rxl|#® . H A28 Slave Model Properties
= N
5 e Gereral View | Register Wiew
Ta1 if=i=imizizia 2
Abzdin B
Slawe Config
AZE Slave Nodel
[2C Interface Frequency 100 kHz -
Super Frame B ate 4230 kHz -
Mode Responze Cyucles 037
Broadzast Downstrearn Slots 1 =

Figure 20: Specifying broadcast slots

3.1.2 AD242x

In A242x, with the ability for a slave node to directly receive/transmit data from/to other slaves without
having to move the data all the way up to the master, the Rx and Tx channels configured for the
peripherals does not directly translate to the Upstream and Downstream slots.

One can configure slots for AD242x slave nodes using
a) Stream based network design scheme where the slots are calculated automatically based
on network wide stream configuration. Refer Section 3.2 for details.

b) ‘Slot Config’ tab of Device properties window one can manually configure slots for AD242x
slave nodes as shown in Error! Reference source not found.. The fields are elaborated in
the following section.

3.1.2.1 Upstream

Slots Received at Port B: Number of slots received at Port B. Calculated as Maximum of
‘UPMaskmax‘ and ‘Passed up slots from Port B’.

Slots Passed Up from Port B: Number of received slots to be passed up from Port B.
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Slots Contributed: Number of slots being contributed to upstream.
Receive Offset: Number of slots which are skipped before transmission

Slots Transmitted at Port A: Number of slots transmitted at Port A. This is the sum of ‘Slots Passed
Up from Port B’ + ‘Slots Contributed’.

+Rx Up Offset: Additional offset that needs to be added to Receive offset after auto slot calculation.

3.1.2.2 Downstream

Slots received at Port A: Number of slots received at Port A. Calculated as Maximum of
‘DNMaskmax and ‘Passed down slots from Port A’.

Slots Passed Down from Port A: Number of received slots to be passed down from Port A

Slots Contributed: Number of slots being contributed to downstream.

Slots Consumed: Number of slots being consumed from downstream when the masks are not used.
Receive Offset: Number of slots which are skipped before transmission.

Slots Transmitted at Port B: This is the sum of ‘Passed down slots from Port A” + ‘Slots
Contributed’.

Broadcast Downstream Slots: This is active only when the Select slots to consume is disabled
(AD241x style)

+Rx Down Offset: Additional offset that needs to be added to Receive offset after auto slot
calculation.
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Slots Contributed (Local) 0 3 04 s O« 0w |
- < >
Receive Offset v 5
Slots Transmitted at Port A 2 No. of Slots 0 Max |0
Enable Consume/Contribute Slots to Consume
a . [l s 0Own QO |
Slots Received at Port A O s 0O 0w |
O: O Ow Ov |
Slots Passed Down fromPortA |0 < E - E]] % E - I
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Slots Transmitted at Port B 2 Broadcast Downstream Slots 0 =

[[] Enable Manual Slot Configuration +Rx UpOffset 0 |2 +Rx DownOffset [0 |2

-

Config and Control ~ Sjot Config Audio Config Rate and CkOut  Interrupt Config  Pin Config |« | »

[] Apply change to other nodes

Master Address 0x68 Bus Address (x69 )(

-

A-Side Cable Length (m) 4.0 5 [[] Use Cenfiguration from EEPROM [] Local Powered

Figure 21: Slot Config — Slave Node Properties Window

Note: Unlike AD241x, the peripheral channels are not automatically used for slot configuration.

3.2 Stream based Network Design

Alternative to the approach of configuring slots in an A2B network using General View/Register view
tabs, one could use the Stream based network design approach wherein SigmaStudio does all

required A2B slots register settings.
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This feature enables auto configuration of A2B slots based on the network wide stream specification.
It also facilitates mechanism to store, communicate and import of network wide stream information.

3.2.1 Network wide Stream Configuration

Open Stream configuration window by right clicking Target processor as shown in Figure 17

3.2.1.1 Stream Definition

This window allows the user to define streams along with properties like sampling rate, number of
channels per stream etc. Separate option is provided to edit a selected stream properties. User may
remove as well as re-order a selected stream using the respective options.

Note: User shall provide a unique name and ID for each stream.

Auto Slot Calculate | Calculate Now Download Optimized Default

Audio Stream Defintion  Audio Stream Assignment

e+ =211

Stream ID Stream Name Fs (kHz) Data Width Ch ;‘:: = Charé‘ngls =
| 0 Stream_0 48 24 2 0

1 Stream_1 48 24 2 0

2 Stream_2 48 24 2 0

3 Stream_3 48 24 3 0

4 Stream_4 48 24 2 0 85! Stream Properties - O X

5 Stream_5 48 24 4 2 Stream

6 Stream_6 48 24 2 0 0

7 Stream_7 48 24 4 0

8 Stream_8 48 24 2 0 Name [s“ eam_6)

3 Stream_3 48 24 B 0 Sample Rate (kHz) |48 v
Data width (bits) 24 v
No. of Channels 2

O 4

Channels to Skip 0
0K

Figure 22: Stream Definition

3.2.1.2 Stream Assignment

All the defined streams are available for assignment. For each stream, user needs to select the
source and destination. Each stream can have a single source and one or more destination. The
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option “Auto Slot Calculate” ensures that slot configuration registers are programmed according to
the assignment during schematic Link/download. Optionally, user may trigger slot calculation based
on the current assignment by using the button “Calculate Now” and new slots can be dynamically
written to a functional network using “Download” button (without rediscovering the network).

B

Auto Slot Calculate

| Audio Stream Definition Audio Stream Assignment
|
[[] View By Name
Stream Name

Mic

Stereo

Calculate Now Download Optimized

Default

<- Stream Destination ->

Slave  Slave

Stream Source Master
Slave 0 v O ]
Slave 1 v O [l

Figure 23: Stream Assignment

Note: The ‘Auto Slot Calculation’ option uses slave to slave communication. Hence, it is enabled
only when all the nodes support slave to slave communication (Not supported for AD241Xx).

Note: Channels to Skip field in stream definition specifies the number of slots from the end, that will
not be consumed by destination nodes of the stream.

Example: -

With “Channels to Skip” equal to 0 for stream assignment defined in Figure 23.
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B
Auto Slot Calculate | Calculate Now Download Optimized Default

Audio Stream Defintion  Audio Stream Assignment

il L+ =211

Sl T FokHa | DataWidh | oo G‘agﬂss e
0 |Mic 43 2 2 0
1 Sterea 43 24 2 [1]

Figure 24: Channel to Skip setto 0

A8 AZE Slove Mode' WET Fruzerins - kS
Genen Vea  Regee Ve S Ve s
tdde
D S Sk Texe | Sldaa | Dacuin Tgmad o0 Sy
S Sk | Sddad UpsbeaT 2 ol
ez g e i e ez it [enze (WEmr)
S BEde ARk Bk - e RSk
roaming 2 [hipninn g Ea7
] : 1 addad : L Dujig |57
Vmriar Foirnane [e5d e S = r‘x
£ Side Coble Lesghiml A0 71 Uz Conbigaraiian for EEPROY [ Lacal Powered

Figure 25: Slave Node 1 Stream View without skip

Both the slots are consumed at the destination (Slave Node 1).

With “Channels to Skip” equal to 1 for stream assignment defined in Figure 23.
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BEA+=27171
Srean 10 Srear Nama | Fokiel  Data Widkh | S =
1 Crarmg 48 24 2 i}
Figure 26: Channels to Skip setto 1
A2 A28 Slave Hode! WEZ 2roparties b
Cenerl Wiew  Magmerifaw  Stmam Wew b
O Siean Nase The  Sghs | Dwcction ET=
D [Me i powabear | 1 0|
1 Swru Fude  Added .Lmuum | 2 |01
Ircoring Sols Culpeing Siols Haradwidh Lsage (Mbps)
ASade BSide ASide 3-Side - felide  B-Side
ncoming |1 Owgeing |2 I NEOTNg 427 003
Umed 1 0 lcded 2 H Odgiong B8 008
Wanier Adzrars G2 Eiss Sekbisas [a .;;x
A%ide Cable Lengin m) 40 5 [ Use Comgermton from EEPRON T Local Powered

Figure 27: Slave Node 1 Stream with sKip.

One slot from end is skipped at destination even though both slots are available at Slave node 1.
So only 1 slot is consumed at Destination with both slots available for consumption.
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3.2.2 Stream reordering to optimize bandwidth.

The order of streams is changed to save bandwidth on bus upon clicking “Optimized” button.

a2

[ fute: Slad Calidane | Caleulata ow Ciwnload Diedandl

Audio Sream Defintion  Audie Sieam Assgnment
Figure 28: Optimized and Default Buttons

The stream order that is result of optimization would consume least Bandwidth. There can be other
stream orders which may have same bandwidth usage. But it will not be less than Optimized stream
order.

Note: - Streams having Upstream destination only are placed after streams having Downstream
destination (and Upstream). If we have enabled 2 RX/PDM pins user has to make sure that streams
are defined in the order RX buffer of A2B is filled (By moving streams up and down).

3.2.3 Node specific Stream Information

The ‘Stream View’ tab of ‘Device Properties’ window as shown in Figure 29, captures the node level
information based on the stream assignment. User can view all the streams associated with the
current node. Usage of the streams, direction and corresponding bus slots are captured in this view.
Note that ‘Stream View’ will be populated only when “Auto Slot Calculate” option is enabled during
Stream Assignment. ‘Stream View’ also captures the bandwidth used by the current node.

Note: Stream configuration window and ‘Stream View’ can be viewed concurrently. One can use the
“Apply” button (as shown in Figure 23) of stream configuration window to trigger slot calculation. The
latest changes with respect to the current node shall be viewed by clicking the “Refresh” button of
device properties (as shown in Figure 29).
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-
ﬂ DAZ Properties

|%

;S[t]ream Stream Mame Status Direction Ellstef:l Bus Slats
1 Chime_L 1|4 /
2 Chime_R 1 s /
3 Sterso_L 1 o
4 Sterso_R 1
0 ANC Passed |Downstream | 4 0,123

Incoming Slots

A-Side B-Side

—

Outgoing Slots

A-Side B-Side - A-Side B-Side

Ougorg [2 | (6| weonig (1258] (307
et Z ) O] e 2] ) Oweo [ N

Bandwidth Usage (Mbps)

Master Address
A-Side Cable Length (m)

Bus Address \';?2(

[] Use Configuration from EEPROM
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3.3 Custom Node ID based Configuration

A Custom Node Identifier allows A2B software stack to determine, at run-time, whether the nodes
are physically connected in the expected order so that right configuration is applied to the node. This
enables system integrators to uniquely identify and authenticate a Node in an A2B network.

User can set unique ID for a node in an attached 12C enabled Memory device such as an EEPROM
attached or by setting unique combination of A2B Transceiver GPIO pin(s) and levels (low/high) or
even store in an attached processor memory. The Custom ID information (as set in the hardware)
shall be provided in SigmaStudio so that it is used for A2B node validation during discovery process.

Custom Node Identifier can be set from the Node’s ‘Device Properties->General View->ID’ tab.

3.3.1 12C Device

Use the ‘12C Device’ option as shown in Figure 30 when the Custom ID for the node is stored in a
Memory device attached to it.

Specify the Custom ID (either as an ASCII string or as a Hexadecimal number) — Max 50 characters,
device address, address width and the memory location in the device where the ID is stored.

Custom MNode |dentifier
Read From

(®) 12C Device ) GPIO Pins () Mailbox

\dentifier (ID) | [A2B Slave Node1 WBZ |
(®) String (7-bit ASCIT) () Number (Hex)

Device Addr me50k2] Addr Width Address 1002
(7-bit)

4k

Mumber of Retries |0

Corfig  Audio Config  Rate and ClkOuwt  Intemupt Config Pin Config  GPIOD  |D i

Figure 30: Custom Node ID in Memory

It is possible to write Custom Node ID into an 12C enabled memory device from SigmaStudio using
the ‘peripheral properties’ window as shown in Figure 31. The data in the XML file represents comma
separated ASCII values of Custom Node ID in Figure 30.
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EEPROML Properties 8
Block Register Read/Write

Peripheral programming file natics A28 Schematics wmlWGZ_Customid xml
Program during discoveny Edit Program
ot! WGZ_Customld.xml = R
|05 | @

Mode Ad... Address Dat.. Dat.. Data
Write 2 0x0100 1 13 0x45, 0x56, 0x41, 0xdC, 0w

¥

Figure 31: Writing Custom Node ID in a Memory device

3.3.2 GPIO Pins

Use ‘GPIO Pins’ option as shown in Figure 32 when A2B Transceiver GPIO pins are used for Custom
Node Identification. Specify transceiver GPIO Pins and their level (high/low) to be matched on the
actual hardware during A2B discovery process. A GPIO pin not used for Node Identification shall be
set to IGNORE'.

As most GPIO pins are multiplexed with other functionality, user shall select pin(s) that are free for
Node ID. Note that a GPIO pin will assume a multiplexed functionality only after the A2B Transceiver
is discovered and configured. So, with additional on-board circuitry (pull-up/pull-downs) one should
be able to use A2B GPIO pins (including multiplexed GPIO) for Custom Node ID. If multiple nodes
in a network use GPIO pins for Identification, then each node shall have unique GPIO pin/level
settings.
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Custom Node Identifier
Read From

(0 12C Device (® GPID Fins (D) Mailbox

GPIOO GPIO1 ~|| Grio2
GPIO3 GPIo4 [IGNORE ~| GPIOS
GPIOB GPIO7 [IGNORE ~

Number of Retries |0 =

4

Corfig Audio Config Rate and ClkQut  Interrupt Config  Pin Config  GFIOD |p PR

Figure 32: Custom Node ID using GPIO pins

3.3.3 Mailbox

Use ‘Mailbox’ option as shown in Figure 33 when Custom Node Identifier for the slave node is to be
requested from a connected processor.
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A3 AD242x Slave Nodel Properties - g
General View  Register View  Stream View .
0]
Wendor D [] Disable Transceiver Authentication

Ii

Product AD2423

Silicon Revision 0.0 e

ﬁ

Capability

Custom Node ldentifier
Read From

() 12C Device ) GPIO Pins (®) Mailbox

Identifier (ID) | |AD242x Slave Node0 |
@ String (7-bit ASCI) O Number (Hex)

TimeOut (ms) (180 (&[] 2

4k

Mumber of Retries | 2

Figure 33: Custom Node ID using A2B mailbox

When a schematic is downloaded with this option set, SigmaStudio sends Custom Node Identifier
request message to the slave node over A2B Mailbox, using A2B Stack’s Communication channel
module. The slave node processor, running the Communication channel instance, is expected to
handle the request message and respond with its Custom ID as set in SigmaStudio before the
‘TimeOut’ period. The ‘TimeOut’ field specifies the time in milliseconds before which the slave node
must respond with its custom Node ID. If the slave node fails to respond after ‘number of Retries’ or
responds with an invalid 1D, then SigmaStudio aborts discovery and a discovery fail message is
provided to the user. For more details on communication channel to be run on slave and application
integration details refer to the Communication channel integration guide [4].

3.3.4 Operability within the A2B Stack

During A2B discovery process, the Software stack will read the Custom ldentifier value from the
remote memory device via 12C at the specified address or will read levels on the specified GPIO
lines and validate it against the assigned value. In case of mailbox authentication, the Software stack
will request for the ID via the communication channel over A2B mailbox. The slave controller is
expected to the run the communication channel and the slave application is required to handle the
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request message and respond with the custom node ID as set in SigmaStudio. In all cases if there
is a match then the node will be successfully configured otherwise the discovery will be aborted.
Additionally, user may register a call back after custom node authentication check, where
authentication status can be overridden.

Note that a node may not have a Custom ID set, in which case the stack discovery and initialization
process will not perform any Custom ID authentication and hence simply applies the configuration
available for that node position.

3.4 A2B Bus Analyzer as Sub node

A2B Bus Analyzer can be used as a sub node in A2B network to monitor A2B Bus. Enable “Enable
Analyzer Node” checkbox to use A2B Analyzer as a sub node. During A2B discovery process, the
Software stack will allow the discovery of A2B Analyzer node, if this field is checked.

Note: A2B Analyzer as a Sub node is not supported in uncompressed bus configuration file
(busconfig.c),

AE-TE-REL-ITG-V1.1 Page: 45 of 83



Analog Devices, Inc.

A2B SIGMASTUDIO USER GUIDE, Revision 11.0

/3 AZB Slave Nodel WBZ Properties — b4
General View Register View = Stream View £
o]
Vendor [ ] Disable Transceiver Authentication
Product AD2428 ] Enable Analyzer Node

Silicon Revision 0.0

Capability

[] Custom MNode |dentifier

Slot Config  Audio Config  Rate and ClkOut — Intermupt Config  Pin Config - GPIOD |0 il
[] Aoply change fo other nodas
Master Address (63 Bus Address (69 Y‘X

&-Side Cable Length (m) 4.0 = [ ] Use Configuration from EEPROM [ ] Local Powered

Figure 34: A2B Analyzer as sub node

AE-TE-REL-ITG-V1.1 Page: 46 of 83



Analog Devices, Inc.
A2B SIGMASTUDIO USER GUIDE, Revision 11.0

3.5 Auto Configuration

In the Auto configuration scheme, a host processor can automatically configure a slave A2B node
and its peripherals or a complete A2B network without prior knowledge of the topology. Typically, a
non-volatile memory device like EEPROM is used to store the configuration information. Following
sections describe the Auto configuration options in detail.

3.5.1 Auto Configuration of Network

A complete A2B network can be configured using the information stored in a memory device that is
directly connected to the Host processor via 12C. Such memory device shall use device address
0x50 (7-bit) and accessible directly to the Host processor over 12C. Upon boot, the host processor
can read this information to automatically configure the complete A2B network i.e., master and slave
A2B Transceivers, network and slave node peripheral devices without any prior knowledge of the
network.

3.5.1.1 Storing Network Configuration

In SigmaStudio, one can store the network configuration information into a memory device by saving
the Schematic into an EEPROM connected to ECU. This can be done by right clicking on the Target
processor and selecting ‘Save Schematic in EEPROM’.

Up-Ch
BC AN I )i
SPI = ||l
Taroet Processor Device Properties

Stream Config

0
Import Bus Config File

e [0
TH0.Ch IE Export System Config Files...
72| Teich E View Validation Report
Fed-Ch IE Save Schematic in EEPROM
ReiCh [0 Delete
ADAU 1452 cut
Copy
Paste

ZoomTaoSelection

Dizable This Control

Figure 35: Saving Schematic to EEPROM
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Also, there is a provision to export the information into an XML/ Dat file as shown in Figure 36. These
files can be input to custom EEPROM programming utilities, specifically .dat file can be converted to
hex/.s37 format for ease of flashing.

B85 Target Processor - Auto-Config Save — *

Corfiguration Options

Address (7 bit) (ke 50

Dump as XML

| el15.4 3 Schematics BFAZBSchematics \adi_azb_system_autocaonfig xml |

Dump as Dat Dump

|?e|15.4.3'-.Target'-ﬁxamples'-demu:u'-ﬂ.'Z‘I:u-bf'-adi_aﬁ:_mndule_al_rtcucu:unfig.dat| | |

[ ] Include Stream Info to dat file Dump

‘wiite Status

Program Cancel

Figure 36: Schematic Dump as XML

Enable the “Include Stream info to dat file” option to export the stream configuration of network.

3.5.1.2 Loading Network Configuration

To specify A2B stack running on the Target processor can load the network wide configuration from
EEPROM ensure to define the macro ‘A2B_ FEATURE_EEPROM_OR_FILE_PROCESSING’ and
‘A2B_BCF_FROM_SOC_EEPROM’ and undefined ‘ADI_SIGMASTUDIO_BCF
in .\Target\examples\demo\a2b-xx\a2bstack-pal\platform\a2b\features.h.

Alternatively, network wide configuration can be sourced to target software from .dat file via the local
file system. Refer to 4.1.1.2 for details. (.dat file from EEPROM window and adi_a2b_busconfig.dat
file is essentially same)

3.5.2 Auto Configuration of Slave Nodes

An A2B Slave module can be configured using the information stored in a memory device that is
directly connected to an A2B transceiver via 12C. Such memory device shall use device address
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0x50 (7-bit) and accessible over the A2B bus as a peripheral. During discovery, the host processor
can read this information to automatically configure the A2B node and its attached peripherals
without any prior knowledge of the slave module.

3.5.2.1 Storing Module Configuration

The configuration information shall be stored in the memory device as per the format described in
Appendix C of the AD242x Programming Reference Manual [2].

Using SigmasStudio, one can store an A2B slave module specific information in the attached memory
device by right-clicking on the slave node and selecting ‘Save Auto-config registers in EEPROM’ as
shown in Figure 37. This will store the A2B register information, from the node’s ‘Device properties’
window, in the memory device. Attached peripheral configuration information, from the .XML file, is
also stored if ‘Program during discovery’ option is set for the peripheral. This option becomes
accessible only if the node is successfully discovered.

0
& 12C Adr x50

EEPROMO

Device Properties
Impert Node Config File
1364 Export Mode Config File
Exclude Mode from Discovery
Save Auto-config registers in EEPROM

Delete

Cut

Copy
Paste
Copy Device Properties
Paste Device Properties

Disable This Control

Figure 37: Saving Auto Configuration to EEPROM

3.5.2.2 Loading Module Configuration

To specify an A2B slave module to use configuration from a memory device, set the option ‘Use
Configuration from EEPROM’ in the slave node’s ‘Device properties’ window as shown in Figure 8.
In this case user need not have to set any A2B properties/registers for the node/peripheral. If the
peripheral configuration is also stored in the EEPROM then ensure that “Program during discovery”
option is de-selected for the attached peripheral(s).
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4 Exporting A2B System Configuration files

A2B system configuration can be exported to files so that they can be used for configuring A2B
system using a microcontroller or from different development environment.

A valid error free A2B schematic can be exported into C programming language and XML formats.
The C format configuration files are used in Target software for A2B network configuration. As the
configuration is stored in generic C format this file can also be taken to other environments supporting
C programming language.

The XML format file is more readable and thus enables easy understanding of A2B system
configuration flow.

The following options are available for the user to export A2B system configuration. Each option is
explained in more detail in Section 4.1 and 4.2 . These files can be used to configure A2B network.

¢ General View Configuration Files (C and XML format)
e |2C command list Files (XML and C format)
The following steps describe the procedure for exporting A2B system configuration files

1. Create a valid A2B schematic as explained in section 3 (or open an existing A2B
Schematic project) in SigmaStudio.

2. Save and Link the schematics.

3. Right click on Target processor and select ‘Export System Configuration Files...” option as
shown in Figure 38.
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Up-Ch
PC 12C . 7 * I:!'C :
SFl 4 — |
Taraet Processor Device Properties
' ) Strearn Config
i Adr | O3 Import Bus Config File
Twl-Ch IE Export Systern Config Files...
+ Tx1-Ch IE View Validation Report
RdCh [0 Save Schematic in EEPROM
Rax1-Ch IE Auto Save Warning Disable/Enable ¥
Audio Host Delete
ADALN452
Cut
Copy
Paste

ZoomTo5election

Disable This Control

Figure 38: Exporting system configuration

4. A dialog box appears as shown in Figure 39. Export required configuration file using
appropriate tab.
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' Export A2B Configuration Files — O >

Bus Conrfig File (BCF)  Command List Export

File path for Bus Config XML file
|.'are-He|'| 5 4 I Schematics"BF'A2ZB Schematics adi_a2b_buscorfig xml | Browse

File path for Bus Config .Dat file
|ZE_SDﬂware-He|'| 5.4.3'-.Target'-Jexamples'-J:Iemcu'-,aZ:u-bf"-adi_aE:-_hcf_dat| | Browse I

File path for Bus Config .C file
||re-HeI1 9.4 3\ Target examples demo*azb-bf appadi_asb_buscorfig.c | Browse

[ ] Include Stream information to *.Dat file export

[ ] Optimize exported file for Memory

BCF BCF Menge

Export File Yersion Generate Close

Figure 39: System Configuration File export window

Note: 1) Manual editing of exported XML is not recommended.

2) Changes done to the schematic after last Link will not be reflected in the export. Hence
schematic shall be always saved and Linked before exporting.

4.1 General View Configuration files

The general view configuration files capture A2B system configuration information in more readable
form and more functionality based rather than just register values. The information contained in these
files correspond to the fields of ‘General View’ tab in the ‘Device Properties’ Window for all the nodes
in the system.

Three files adi_a2b_busconfig.c, adi_a2b_busconfig.dat, adi_a2b_busconfig.xml are generated as
part of BCF export.
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A2B target software uses information in these files to discover, configure nodes and peripherals in
the A2B system when using BF527/SHARC as the target processor or on a custom platform
implementing A2B software Stack from ADI.

4.1.1 Bus Configuration Files (BCF)

4.1.1.1 adi_a2b_busconfig.c

This file stores A2B schematic as function-based settings instead of register values. The target
software internally parses this file to get the register settings for each node in an A2B network. BCF
also contains node level stream information (up to 32 streams).

This file shall be exported to \Target\examples\demo\a2b-xx\app path. If the compressed BCF is
exported then, ensure that the macro ‘ADI_A2B BCF_COMPRESSED’ is defined
(\Target\examples\demo\a2b-xx\app\a2bapp_defs.h)

4.1.1.2 adi_a2b_busconfig.dat

This file stores network configuration as binary file. The order of bytes in the file is same as the
format specified for ‘Network Save in EEPROM’.

Follow the following steps to use this binary file as input to A2B target software.

» Define path for the binary file - A2B_CONF_BINARY_BCF_FILE_URL in a2bapp_defs.h
(. \Target\examples\demo\a2b-xx\app\a2bapp_defs.h)

» Define macro ‘A2B_FEATURE_EEPROM_OR_FILE_PROCESSING’ and €‘A2B_BCF_FROM_FILE_IO’ in
feature.h (. \Target\examples\demo\a2b-xx\a2bstack-pal\a2b\feature.h)

» Ensure that ADI_SIGMASTUDIO_BCF is not defined (in feature.h)

The advantage of binary file is that network configuration doesn’t have compile time dependency
with the target software.

4.1.1.2.1 Stream Information

Stream information can be made part of .dat and EEPROM at the end by selecting check box as
shown below.

AE-TE-REL-ITG-V1.1 Page: 53 of 83



Analog Devices, Inc.

A2B SIGMASTUDIO USER GUIDE, Revision 11.0

a5 Eepon £23 Corfiguration Sles a =

Bus Corfig File (BCF}  Command Lisk Exgpert

File path for Bus Conhg XML hls

File path for Bus Config .Diat file
m-Ael 19 4 T Schematics’ SC50c AR Schematics ad_aih_buaconfig |1.'| Broese

File path for Bus Config © file

| Eroase
E ricl ude Shresm wiormabon 1o ™ Dal hle export
] Ophraze exporked fike tor Memory
BCF B Mege
Export Fils Versson (100 Generats Clase

Figure 40: EEPROM and .dat export with Stream Information

The Stream information content of .dat/EEPROM is as follows.

Level3

Stream Information Config marker - OxAB
Reserved byte
Stream Information Length
Pointer for Stream Definition
Pointer for Data tunnel Definition(Demeter)
Number of nodes

Main Node Pointer (2 Bytes)

Sub NodeO Pointer (2 bytes)

Sub Nodel Pointer (2 Bytes)

Stream Definition marker - OxAB
Number of Streams

— — ISHESENIENENE . O O N - e

Stream ID 1
Stream Name 64
Sampling Rate of Stream

Data Width 1
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Number of channels

Channels to Skip

Stream Source Node ID

Stream Destination count
Stream Destination Node ID

Stream Destination Node ID

L e O = Y =Y

[

Stream ID

Stream Name

Sampling Rate of Stream

Data Width

Number of channels

Channels to Skip

Stream Source Node ID

Stream Destination count
Stream Destination Node ID

(o)}
S

Stream Destination Node ID

[ O N = S *Y)

(o)}
N

Level4

Node Marker - 0xAB
Data tunnel present

NodelD
Node Name

Number of Sink streams
Pointer to corresponding stream
Bus slots index
Direction

Pointer to corresponding stream
Bus slots index
Direction

R R NP RN

................................................................................ N - times
Pointer to corresponding stream
Bus slots index

Direction

[

RS N
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Pointer to corresponding stream
Bus slots index
Direction

S N

....................................................................... N - Times
Pointer to corresponding stream

Bus slots index

Direction

Pointer to corresponding stream
Bus slots index
Direction

l—‘l—\NHl—‘NI

Note: Above levels will be available in .dattEEPROM only when stream information is included.

4.1.1.3 adi_a2b_busconfig.xml

This file has schematic information in XML format which can be imported back. This allows user to
apply different configurations to A2B system and verify the system behavior.

Note: Manual editing of exported XML file is not recommended.

The BCF file in XML format can be imported back into A2B schematic as shown in Figure 41. Note
that BCF import feature can auto draw the nodes/peripherals and import the settings. Schematic is
auto saved after importing XML.
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Device Properties

Dn-Ch

Strearn Config

Import Bus Config File

Export System Config Files...

Wiew Validation Report

Save Schematic in EEPROM

Auto Save Warning Disable/Enable

Delete

Cut

Copy
Paste

ZoomToSelection

Disable This Control

Figure 41: BCF import

Note: Save and Click on the ‘Link’ icon in SigmaStudio if BCF import option is disabled.

4.1.2 Super Bus Configuration Files (Super BCF)

A Super Bus Configuration file is a super-set file containing information of multiple A2B configuration.
This file is generated by providing individual BCF XML files, corresponding to different A2B
configuration, as shown in Figure 42. The Super Bus Configuration file is generated in XML and C
formats. The .C format file is intended for use in the Target software application.
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o' Export A2B Configuration Files — O *

Bus Corfig File (BCF)  Command list

(®) Super BCF () Multi Master

#  Input BCF File Name Default o)
1 |adi_a?b_busconfigxml

2 | adi_a?b_buscaorfigdxml
3 | adi_a?b_busconfig? xml
4 | adi_a?b_busconfig] xml
5 |adi_a2b_busconfigSxml

=]
1
! !
AT N O

HDDDHD

(4

File path for SuperBCF XML file

|C:\Analog Devices\ADI_A2B_Software-Rel19.4.0\Schematics\BF\A2E| | Erowse
File path for SuperBCF ¢ file

|C:'-J'-"nalu:|g Devices'\ AD|_AZB_Software-Rell 5.4.D'-.Target'-examples'-J:|E| Browse

Optimize exported file for Memory  [_] Enable Compression
BCF BCF Merge

Export File Version OK Cancel

Figure 42: Super Bus Configuration File export

Note that there is an option to set one of the input BCF file as ‘Default’. This means the file set as
default will be used to configure the A2B network when the order of the physically connected A2B
nodes does not match with any of the other input BCF files. The Default BCF file defines the ‘Limp-
home’ mode behaviour of the network when the nodes in the network are out of order. Additionally,
this window allows the export and import of BCF file list (File path is stored relative to project path).

4.1.2.1 adi_a2b_superbusconfig.c

This file contains multiple A2B configurations in .C format where each configuration is accessible
over an Index. Using this file, the Target software application, at run-time, can switch between
different network configurations (including different node order when used with Custom Node IDs)
without having to change or update the software on the Master (Variant support)

If including this file in the Target software (at .\Target\examples\demo\a2b-xx\app) ensure to enable
Macro ‘ENABLE_SUPERBCF’ in the file .\Target\examples\demo\a2b-xx\app\a2bapp_defs.h.
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Note: Maximum number of BCFs in superBCF is controlled by the macro A2B_CONF_MAX_NUM_BCD
(default value 40) in ‘adi_a2b_busconfig.h’

4.1.2.2 adi_a2b_superbusconfig.xml

This file contains multiple A2B configuration in a readable XML format. The XML version has no
significance expect that it is more readable and sharable.

4.1.3 Multi Master Bus Configuration File

The multi master Bus configuration file is like BCF except that multiple A2B masters (parallel A2B
Buses) are represented in the single BCF structure. If single Target processors controls multiple
A2B network, this option can be used where individual master-slave chains are aggregated to form
single structure. Unlike Super BCF, all the configurations are active once the network is set up.

a5 Export A2B Configuration Files — O *

Bus Corfig File (BCF)  Command list

() Super BCF (®) Multi Master
#  Input BCF File Name +
1 | adi_a2b_busconfigxml
2 | adi_a?b_buscaonfigdxml
adi_aZb_busconfig xml

IR T

1
!
3
(<

File path for multi-master BCF XML file
|C:\Analog Devices\ADI_A2B_Software-Rel19.4.0\Schematics\BF\A2E| | Browse
File path for multi-master BCF ¢ file

|rancedapp'-muftimaster'-ﬂﬁ:u-adsp-sc S8 \apphadi_a2b_multibusconfig.c | | Browse

Optimize exported file for Memory  [_] Enable Compression
BCF BCF Menge

Export File Version OK Cancel

Figure 43: Multi master Bus Configuration File export

AE-TE-REL-ITG-V1.1 Page: 59 of 83



Analog Devices, Inc.

A2B SIGMASTUDIO USER GUIDE, Revision 11.0

4.1.3.1 adi_a2b_multibusconfig.c

This file contains A2B configurations in .C format corresponding to individual daisy chain of master
and slave nodes. Using this file, the Target software application can configure and control multiple,
(parallel) A2B network simultaneously.

If including this file in the Target software (like.\Target\examples\advancedapp\multimaster\a2b-
adsp-sc58x\app) ensure that the macro A2B_CONF_MAX_NUM_MASTER_NODES
(.\Target\examples\advancedapp\multimastena2b-adsp-sc58x\a2bstack-pal\platform\a2b\conf.h)
matches (macro can be larger) with the multi master BCF file. For more details on multi master bus
set up, refer A2B Stack user guide [3]

Note: Target properties (like discovery mode, line fault settings) from the first bus config file (XML)
is considered for export. Configuration from the other bus config files are ignored.

4.1.3.2 adi_a2b_multibusconfig.xml

This file contains multi master Bus configuration in a readable XML format. Significance of this file is
limited to configuration sharing.

4.2 12C Command List files

I2C command list files enable users to bring up A2B system without having to use the Target software
provided with the release package. All that is required to bring up an A2B system using 12C command
list is to just have an 12C driver specific to the controller used for programming A2B Transceivers.

The 12C command list can be exported in C and XML formats and are explained in the following
sections.

4.2.1.1 adi_a2b_commandlist.h

This file contains sequence of I2C commands (Write/Read/Delay) to be programmed for discovering
and configuring A2B transceiver nodes and peripherals as per the drawn schematic. This file is saved
in the form of a C header file so that this can be included and used in any custom project using a
different microcontroller/DSP platform for quick evaluation.

An example project using 12C command list for A2B network discovery and configuration is available
at \Target\a2b-commandlist.

Note: 12C command list file does not provide A2B interrupt or event/fault handling routines. The
software running on the controller shall be responsible for handling such events/faults.
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4.2.1.2 adi_a2b_commandlist.xml

The sequence of 12C commands are also generated in XML format for easy readability and
understanding. The generated XML file can be opened from ‘Direct I2C programming window’. Refer
Section 2.2.1.1.2 for details on the usage of this window.

4.3 Node Configuration File (NCF)

Like exporting entire A2B system configuration into files even an A2B node configuration can also
be exported into a file. A node configuration XML file will contain all information related to the
exported node along with the information of the peripherals connected to it.

Node configuration file can be used to apply different configurations for a node or for applying
same configuration to similar nodes using the import feature.

The following steps describe NCF generation
1. Draw A2B schematics as described in Section 3 . Save and Link the schematics

2. Right click on the node to be exported and select ‘Export Node Config File’ option as shown
in Figure 44.

Rx-Ch 20| 4! Rx-Ch el o

b F P v] e

Device Properties
Import Mode Config File
i Export Mode Config File

Exclude Node from Discovery
Save Auto-config registers in EEPROM

Delete

Cut

Copy
Paste
Copy Device Properties
Paste Device Properties

Dizable This Control

Figure 44: NCF Export

3. Check the ‘Node Configuration File (XML) option and provide the file name & location in
the Dialog box as shown in Figure 45. Enter the version number for the exported file and
then press OK.
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o5 Export Configuration File @

Beport Mode Configuration File

| Mode Configuration File (ML)
Provide file name and location

15chematics '\ BFA 2B Schematics\AD242 \adi_a2b_slave_nodecorfigzml | Browse

Mode Configuration File ()

Provide file name and location

MNode Stream Configuration File ()
Provide file name and location

Version | 1.0.00 | Ok | | Cancel

Figure 45: NCF export window

Note 1: Manual editing of exported XML is not recommended.

Note 2: Changes done to the schematic after last Link will not be reflected in the export. Hence
Schematic shall be always Saved and Linked before exporting an NCF.

Node configuration file in XML format can be imported to an A2B node as shown in Figure 46. This
allows user to apply different configurations to a node and verify the system behavior.

Note that NCF import feature can (19.4.0 onwards) auto draw the connected peripherals and apply
the settings accordingly.
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Rx-Ch e - Rx-Ch 2c| o

[v] Fvr P 2 e I

Device Properties
Import Mode Config File

e Export Mode Config File

Exclude Mode from Discovery

A

Save Auto-config registers in EEPROM
Delete

Cut

Copy
Paste
Copy Device Properties
Paste Device Properties

Dizable This Control

Figure 46: NCF import

4.4 Working with Configuration XML files

The following sub-sections describe the workflow associated with using different configuration XML
files, exported from SigmaStudio, when building an A2B System.

4.4.1 Workflow using NCF and BCF files

Figure 47 shows a typical workflow between A2B node suppliers and system architects/integrators
when building an A2B system using NCF and BCF.

A node supplier is responsible for designing the node’s functionality/TDM interfaces and verifying
the design on SigmaStudio. A verified node’s configuration, exported as NCF XML, shall be provided
to A2B system integrator who would import individual node configuration files to build the final A2B
system schematic on SigmaStudio. A BCF .C file exported from such a verified schematic shall be
used in the Target software.

Note that Custom Node Identifier needs to be set for nodes if node configuration is to be applied only
upon Custom Node ID authentication as explained in Section 3.3 .
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Create AZE Muda 0
System Import Node 4
schematic Config File (NCF)
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Export Bus
Configuration
File {BCF)

Include in Target

Figure 47: Work flow using NCFs and BCF

4.4.2 Workflow using BCF and Super BCF Files

A Super BCF file provides the ability to shift the order of nodes in an A2B network for different
systems/configurations without the need to change the Target software. This requires Custom Node
IDs to be set in each node as explained in Section 3.3 .

To develop such a flexible system, a system architect shall determine all possible network
combinations that the final system should support. A schematic corresponding to each network
combination shall be built on SigmaStudio by importing individual NCF XML files from each node
supplier. For each verified A2B schematic a BCF XML file shall be exported which then can be
merged into a single Super BCF using the option shown in Figure 42. The generated Super BCF .C
file shall be used in the Target software. At run time, Target processor can switch between different
network configurations. This work flow is shown in Figure 48.
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Figure 48: Work flow using BCFs and SuperBCF
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5 Network Analysis and Debug

SigmaStudio allows user to estimate important network parameters like Bandwidth and power
consumption. It also allows user to monitor real-time bit errors in the system using pseudo or actual
bit stream. This option can be accessed using the Right-Click menu of the Master Transceiver node
as shown in Figure 49. Note that calculate... option is accessible only if the A2B schematic is ‘Link’ed
after the last schematic modification. Save schematic and click on the ‘Link’ icon if the option is
disabled.

Up-Ch
FC 12C S 7 i g
*| /IR Device Properties 1|#
Target Processor | | i *
_______ TR 0 e[l | Coleulsten. .
] : Irnport Mode Config File -
[2C &g OW33 o i ol Export Made Canfig File ]
Ta0Ch O ! Copy Device Properties
* i
Ta1-Ch a Paste Dewvice Properties
* -
Rx0-Ch i}
- Delete
Rx1-Ch 1}
Cut
Audio Host
ADAU1452 Copy

Paste

Disable This Control

Figure 49: Calculate Option

5.1 Bandwidth Calculation

The Bandwidth calculation tab allows user to estimate the total bandwidth used in the A2B
network. Bandwidth calculation is useful to design an efficient A2B network.

The following steps are involved in Bandwidth calculation
1. Create an A2B schematic (or open an existing A2B Schematic project) in SigmaStudio.

2. Right click on master transceiver node and choose calculate... option. This will open
Calculate A2B network parameters window as shown in Figure 50.

3. Select the Bandwidth Tab.

4. Enter required details (Cable delay and Sampling Rate parameters) for calculation. Other
values required for Bandwidth calculation like Slot format, data width and number of
upstream /downstream slots etc. will be picked up from the device properties window
settings.

5. Press Run button to get the bandwidth information as shown in Figure 50.
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8! Calculate A2B network parameters X

Bit Emor Rate Bandwidth Power
Settings
Response cycle

SCF Length (bits) Edit RESPCYCS
SRF Length (bits) Master Response Cycles
Super Frame Length (bits) 1024 Auto-Calculate

Delay from A to B port (bits) |9 s (O Conservative
Delay from B to A port (bits) |11 = @ Accurate
Cable Delay (ns/m) 6.5 = Update Slave RESPCYCS | Apply

Sampling Rate

Run Reset
Results i H
SUCCESS:
Maximum Actvity :398 bits 38.87%
Required Idle Time :124 bits 12.11%
Overall Idle Time :626 bits 61.13%
Bandwidth utilized :522 bits 50.98%

Figure 50: Bandwidth Calculation

6. Press Save button to store the results in a text file. Detailed break-up of bandwidth usage
can be visualized by clicking on the Graph icon as shown in Figure 51.
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u! Bandwidth Details - ul X

Tum Us
SCF DS DS Us Tum us Total
Port Offset SCF Data Around dle SRF Data Around(U-D)|  Idie Response Margin Remarks
{ ©-U) Offset
| Master B 1 64 100 10 425 64 100 10 245 16 670 Min US Margin
| | save0 A 3 64 100 10 a1 64 100 10 253 0 674
Slave 0 B 12 64 50 10 459 64 100 10 250 16 709
i Slave 1 A 14 64 50 10 455 64 100 10 258 0 713
| | Save1l B 23 64 75 10 418 64 75 10 280 | 16 698
Slave 2 A 25 64 75 10 414 64 75 10 288 0 702
Slave 2 B ks 64 150 10 327 64 50 10 310 16 637
Slave 3 A 36 64 150 10 Iz 64 50 10 318 0 641
Slave 3 B 45 64 200 10 261 64 0 10 365 16 626 Max Bus Activity
Slave 4 | A 47 64 200 10 257 64 0 10 3 0 | 8330 | M DS Margin
Bandwidth Plot ‘
Super Frame Bits
0 128 256 384 512 640 768 896 1024 ‘
I [ I \
|
1 I 1
Slave 0 A
1 I 1
1 I 1
Slave 1A
| | |
Slave 2A
Slave 3A
| | |
) 1
| Slave 4 A |
I I |
|
|
I

I DsDelay Scf WM DsDatz WM DsTT Dsidle W S UsData W UsTT I Usidle W UsRespOfiset ‘

Figure 51: Bandwidth break-up

7. Optionally, user can edit Master node response cycles (RESPCYCS) to better utilize the
overall bandwidth.

8. Reset button can be pressed to clear the results and rerun the calculation.

5.2 Bit Error Rate (BERT) Monitoring

Bit errors generated over an A2B network can be monitored in the GUI. BERT calculation is useful
to design an efficient error-free A2B network.

The following steps are involved in Bandwidth calculation

1. Create an A2B schematic (or open an existing A2B Schematic project) in SigmaStudio.
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2. Right click on master transceiver node and choose calculate... option. This will open
Calculate A2B network parameters window as shown in Figure 52.

3. Select the Bit Error Rate Tab.

4. Select the Bit Stream type to be monitored for errors. Select ‘Pseudo Random’ option to
monitor errors on pseudo random bit stream else select ‘Audio’ option to monitor errors on
actual audio bit stream.

5. Select required errors to be monitored and make required display settings. Refer to the tool
tip for more information by hovering the mouse pointer over the fields.

Display Update Rate (s) defines the rate at which error counts are read and updated on
the display.

Graph Display Mode sets the BERT graph display mode to either Time vs. Bit error count
or Time vs. Bit error ratio.

6. Press Run button to get the bit error information as shown in Figure 52.

o= Calculate A2B network parameters @
Bit Emor Rate | Bandwidth | Power
Settings
Bit Stream Type
) Pseduo Random @ Audio
Node-to-Node Checking DCRCERR ICRCERR
DDERR [] DPERR

Display | Generate Emor

Display Update Rate (s) 10 = [] Beep on Bit Error
Luto-Reset Interval (s) 5.0 | Frequency (Hz) 1000
[ Show Errer difference Duration (s) 10

Graph Display Mode  Emor Count

Run ] [ Reset

Results
<Time: <Mode> <Bits Checked:> <Bit Emor Court> <BER/Ratio>
<3:04:03> <Master = <0004300000= <0000000000 <0.00

<3:04:03> <Salve 0> <0007200000: <0000000000: <0.00>

<3:04:03> <Salve 1> <0005280000: <0000000000: <0.00

<3:04:04> <Master > <0004300000= <0000000000: <0.00= E
<3:04:04> <Salve 0> <0007200000:> <0000000000:> <0.00>

<3:04:04> <Salve 1> <0005280000: <0000000000:> <0.00>

<3:04:055 <Master = <0004300000= <0000000000 <0.00

<3:04:05: <Salve 0> <0007200000: <0000000000: <0.00>

<3:04:05> <Salve 1> <0005280000: <0000000000: <0.00 il

Figure 52: BERT Calculation
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7. Optionally, Bit errors can be generated from Generate Error Tab.

8. Bit errors can be visualized in graphical form by clicking on the Graph icon as shown in
Figure 53.

Figure 53: Graphical representation of bit errors

9. Press Save button to store the results in a text file.

10. Optionally, Reset button can be pressed to clear the results and restart the calculation.

5.3 Power Calculation

Overall power consumption of the A2B network can be estimated using the Power Calculation tab.
Power calculation can assist board designers in estimating power requirements for power supply
design.

The following steps are involved in Power calculation
1. Create an A2B schematic (or open an existing A2B Schematic project) in SigmaStudio.

2. Set power source and cable length in the Node ‘Device Properties’ window as shown in
Figure 54
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Master Address (68 Bus Address (=G5 VX

A-Side Cable Length (m) (4.0 5 [] Use Configuration from EEPROM |[] Local Powered

Figure 54: Power Source

3. Right click on master transceiver node and choose calculate... option. This will open
Calculate A2B network parameters window as shown in Figure 50.

4. Select the Power Tab.

5. Provide values for power calculation parameters of each A2B node in the system. Select
the desired power calculation Mode.

6. Press Run button to get the power consumption information as shown in Figure 55
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Bit Emor Rate Bandwidth Power
Settings

| Local Powered |

“»

Peri Supply 2 |1.00

O

IOVDD 1 0.00

ol Calculate A2B network parameters

Peri Supply 1 |0.00 5§ Inductor DC
Current Protection 1.13

Bias+ Switch On [0.16

r: Slave0 Slave1 Slave2 Slave3 Slave 4

A-side Cable Length:

Cumrent (mA) Resistance (Ohm) Voltage (V)

038 |34 RegBias 9.00

tC

“»
O

Diode1 Drop (0.40

4
4

Diode3 Drop (0.45

IOVDD 2 250 |3  Bias- SwitchOn [1.23 |5
ExtRegPeri (000 34  Connections 003 |5
Cable 020 |5 |
\
Modes ‘
® Normal O Standby Run Reset ‘
Results all |2 ‘
SUCCESS |
i
SUMMARY
Max Node Dissipation 244.40mwW
Thermal Power Margin 388.60mwW (T.=105°C, T5=125°C)
Minimum Vin 006.40V
Max Bus Power 002.99w

Figure 55: Power Calculation

7. Press Save button to store the results in a text file. Detailed break-up of power usage can
be visualized by clicking on the Graph icon as shown in
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Figure 56: Power Budget

= m] X
Bus Node
Vnode Rbetween Isum
Power Power Vin (V) Ivin (mA) la (mA) b (mA)

W) mW) \U] (Ohm) mA)
02.99 21841 086 2209 08.55 00 00 160.2 33229

N/A 2444 07.45 3262 07.85 044 160.2 127.58 N/A

N/A 22299 07.02 328 0742 03.35 127.58 94.78 N/A

N/A 209.76 06.7 3332 071 03.35 94.78 6146 N/A

N/A 201.12 06.49 336 06.89 03.35 61.46 27.86 N/A

N/A 160.36 064 27.86 06.8 03.35 27.86 00 N/A

LOCAL POWER BUS POWER
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8. Optionally, reset button can be pressed to clear the results and restart the calculation.

Note: GUI is displaying only customizable parameters. For calculation, constant/recommended
parameters are also considered. For details on power calculation concepts, refer A2B transceiver

data sheet.

5.4 Debug

5.4.1 Trace

The Trace option in the Target processor properties window show in Figure 3 enables user to log
various transactions and network events into a .txt file. Upon enabling this feature the A2B stack
running inside SigmaStudio captures all transactions as per the ‘Level’ and ‘Domain’ set.
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Figure 57 shows a sample Trace file generated for selected Level (Debug, Info, Trace3) and Domain
(Plugin, Message, 12C). The Trace file gets saved inside the ‘settings’ folder corresponding to the
A2B schematic project file location.

0000001440 stackhstackiaZbplugin-mastersrcidiscovery.c(3615) [DEEUG] AZE Master Plugin dscvryReset(): Starting DiscoveryMode O

0000001460 stack)stack)albplugin-master’ srohdiscovery.c (3659 [DEEUG] AZE Master Plugin dscvryReset(): ...Reset Delay...

0000001470 stack)stackhaZbstack srehmsgror. o (§51) [DEEUG] afb_msgRtrMNotifyim: O0xSb£580, cwmd: 3, ud: OxS8besll)

0000001430 stack)stack)aZbplugin-master)srchdiscovery.c(2918) [INFO] L2E Master Plugin Master MNode: Silicon vid/pid/wer: AD/10/21

0000001490 stack)stack)azbplugin-master)srcohdiscovery.c(1238) [TRACE3] AZEB Master FPlugin NodelInterruptInit(): setIntrMask(0xFFEFF)

0000001520 stackhstacklaZbplugyin-master)sroldiscovery.c (3027) [DEEUG] L2B Master FPlugin dscwryPreMasterIniti): ...Waiting for INTTYPE.DSCDONE. ..
0000001530 stackhstack)aZbstackhsroimsgrer.c (851) [DEBUG] &2b_msgRtrHotify(w: OxShf590, ewd: 3, ud: OxShes00)

0000001540 stacklstack)aZbplugin-master’ sreldiscovery.c(3253) [INFO] L2E Master Plugin nodeDiscovered(): Silicon nodefvid/pid/wer/oap: 00/AD/25/00/01
0000001540 stacklstacklaZbplugin-master’ sreldiscovery.c(3439)  [INFO] L2ZE Master Plugin nodeDiscovered(): BEDD nodefwid/pid/ver: 00/AD/Z5/00
0000001550 stackhscack)aZbpluyin-master' sroldiscovery.c (2839 [DEEUG] LZE Master Plugin dscwvryPreSlavelInitc(): ...Waiting for INTTYPE.DSCDONE...
0000001570 stackhstack)aibstackisrci\msgrer.c(551) [DEEUG] aiZb_msgRtrNotify(m: OxShE590, crmd: 3, ud: OxS5bcs00)

0000001580 stack)stackiaZbplugin-master’ srohdiscovery.c(3253) [INFO] AZE Master Plugin nodeliscovered(): 3ilicon node/vid/pid/verfcap: 01/ADSZ5/00/01

0000001580 stack)stack)albplugin-master’ srohdiscovery.c(3439) [INFO] AZE Master Plugin nodeliscovered(): BDD node/vid/pid/ver: 01/AD/Z5/00
0000001580 stack)stackiaZbplugin-master’srchdiscovery.c(2728) [INFO] LZE Master Plugin PreSlavelIniti): No more BDD slave nodes

0000001620 stack)stack)azbplugin-master)srohdiscovery.c(1238) [TRACE3] AZEB Master FPlugin NodelnterruptInit(): setIntrMask(0x7FoF)

0000001630 stacklstacklaZbplugin-slave' srelplugin slave.c(387) [INFO] azb_pluginOpen: opening slave plugin for nodelddr = 1

ooonoozo0zo sts:k\stack\azhplug1n—slave\src\plugln_slave.D(SEE] [INFO] Slavel Plugin: A2B MSGREQ PLUGIN PERIPH INIT processed (rate: 0]
0000002070 stackhstackiaZbplugin-master)sroidiscovery.c(1238) [TRACE3Z] AZE Master Plugin MNodeInterruptInit(): setIntrMask(0x7F7F)

0000002070 scacklstack)azbplugin-slaves srel plugin slave. e (387) [INFO] azh_pluginOpen: opening slave plugin for nodeldddr = 0O

000000z 100 scack\s:ack\azhpluginfslave\src\pluglnﬁslave.c(588] [INFO] Slavel Plugin: AZE NSGREQ PLUGIN PERIPH INIT processed (rate: 0]
0000002140 scackhscackhaZbpluyin-master' sroldiscovery.c (1235) [TRACE3] AZE Master Plugin NodeInterruptInit(): setIntrMask(0xFFEFF)
0000002160 stackhstack)aZbplugin-master'srcidiscovery.c(971) [DEEUG] AZE Master Plugin dscvryEnd(): == Discovery Ended ==

Figure 57: Sample Trace file

5.4.2 Sequence Chart

The Sequence Chart option in the Target processor properties window show in Figure 3 enables
user to view various transactions and network events as a rich graphical sequence diagram (.png).

The sequence diagram shows interactions between different stack modules arranged in time
sequence and the messages exchanged between the stack modules in order to discover, configure
and handle various network events.

The Sequence Chart file gets saved inside the ‘settings’ folder corresponding to the A2B schematic
project file location.

Following prerequisites shall be ensured to generate the sequence chart upon discovery completion.

Prerequisites:
» Copy ‘postProcessUML.exe’ and ‘plantumljar from A2B release package
(\ADI_A2B_Software_RelX.Y.Z\GUI) to the SigmaStudio installation directory.

» Set the PATH environment variable for running ‘java.exe’ (Most of the times they are set by
default)

= C:\Program Files (x86)\Java\jre<<xx>>\bin
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[ ==

Environment Variables

Edit System Variable ﬁ

Variable name: Path

Variable value: Y Program Files (x86) Javaljrel.8.0_311kin

[ (o] ] [ Cancel ]

System variables

“ariable Value i

MUMBER_OF_P... 4 |

05 Windows_MT

Path Z:\ProgramDataloracle’Javaljavapath;. ..

PATHEXT (COM; EXE; .BAT;.CMD; VES; WBE; . 15.... T
| Mew.. || Edt.. || oDelete |

[ Ok ] [ Cancel ]

Figure 58: Setting Path in Environment Variables

If the prerequisites are met and sequence chart option is enabled in the Target processor properties,
then upon successful discovery of A2B network, the Sequence chart will be generated which can be
viewed by clicking on the View button. A Sequence chart generated for a 3-node sample demo

schematic is shown in Figure 59.
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| |
NodeDiscovered nodeAddr1  /

TS=0000001636 S [048] a2b_i2cWrite(0x68, 2) -> NODEADR(=01) val= (00)=(NODE=0)

TS=0000001637 ) | [049] a2b_2cWrite(0x68,2) <-Suceess >

TS=0000001637 - [050] a2b_i2cWrite(0x69, 2) -> SWCTL(=09) val= (21)=(ENSW=0N DIAG=off MODE=2)

TS=0000001637 ) | [051) a2b_2cWiite(@x69,2) <-Sueesss >

A2B VID/PIDVERSION/CAP )

[052] a2b_i2cWiite(0xEB, 2) -> NODEADR(=01) val= (01)=(NODE=1)

| [053) a2b_RcWite(068,2) < Swecess a
[054] a2b_i2cWriteRead(0x69, 1, 4) -> VENDOR(=02)

TS=0000001638 5 | [055] a2b_i2cWiiteRead(0x69, 1, 4) << AD250001 |

| Siicon vid/pidiver/cap: AD/25/00/01 )

| BDD vidipidiver: AD/25/00 1)

Figure 59: Sequence Chart Sample

If the prerequisites are not met, then a pop up window will display the error message as shown in
Figure 60.

Sequence Chart Generation @

I.- _"‘-.I Error: Failed to process Sequence File,
‘S Check the presence of postProcessUML exe

Ok

Figure 60: Error Message — Sequence Chart Prerequisites not met

5.5 Schematic Validation Report

SigmaStudio inspects user configuration of schematic and consolidates the validation results into a
report. The report can be viewed as context menu option in Target processor as shown in figure
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1 {
PC =N
SPl ¢ i
TarcetF Device Properties !
________ Stream Config
: Import Bus Config File
Export System Config Files...
i View Validation Report
l ] T Save Schematic in EEPROM

Figure 61: View Validation Report

The validation scheme runs automatically while linking the schematic and report is popped up in
case of failure at any node. Report also contains the details on node level A2B bandwidth
consumption and consolidated stream information. The report can be saved as word or PDF file for
offline analysis.

a5 Validation Report - X
Choose Node [ View By Name Show only failed cases [] Do net show upen link
1 of 1 @ & E A E- | 100% - Find | Next
» A
/23 Schematic Validation Report 8/30/2020 2:41:58 PM

B Network Validation Summary:adi_a2b_3NodeSampleDemoConfig.dspproj %

Node Product # Cases # Violation BW Usage

Master AD2428 10 0 32.03%

Slave( AD2425 10 3 32.03%

Slave1 AD2425 10 3 29.59%

Slave2 AD2428 10 2 34.47%

Slave3 AD2428 10 3 36.91%

Slaved AD2428 6 2 32.03%

= Node Validation: Slave 0 X

ID Category Name Detailed Description Result

2.1 Stream B Rx pin check At least one Rx/PDM pin should be enabled to FAIL

source audio stream

2.3 Stream B Number of Rx Combingtiun DfTDM made and no of pins should FAIL
channels be sufficient to recieve all the source streams

24 Stream B Mumber of Tx Combinatinn of TDM mnde and no of pins should FAIL
channels be sufficient to transmit all the sink streams

= Bandwidth Usage: Slave 0 v
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Figure 62: Schematic Validation Report

The validation report contains the stream definition, stream assignment and stream view
configurations done in section 3.2

! Validation Report - *
Choose Node  [Master v| []View By Name [ ] Show only failed cases [ Do not show upen link
1 of 1 & & B E- | 100% - Find | Next
s e . o i e — e - R
Super Frame
Audio Stream Definition
Stream |ID Stream Name Fs(KHz) Data Width No.Channels
0 Mic 48 24 2
1 Stereo 48 24 2
Audio Stream Assignment
Destination Node M 50 51
StreamName StreamSource
Mic 50
Stereo 51
Mode-Wise Stream View
. . Slots
Node Stream Name Type Status Direction Used Bus Slots
Master Stereo Audio Upstream 2 0.1
Slave 0 Mic Audio Downstream 2 0.1
Slave 0 Stereo Audio Passed Upstream 2 0,1
Slave 1 Mic Audio Downstream 2 0.1
Slave 1 Stereo Audio Upstream 2 0.1
_ DEVICES Generated from SigmaStudio 4.06/19.4 2.0 FPage :1
- W

Figure 63: Consolidated Stream View in Schematic Validation Report
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6 Tuning SigmaDSP over A2B

SigmasStudio allows user to directly tune/program one or more SigmaDSP peripherals connected to
A2B slaves using A2B-USBi and A2B-Aardvark communication channel.

6.1 Tuning /Programming a SigmaDSP

The following steps are involved in tuning or reprograming a SigmaDSP over A2B

1.

Create a valid A2B schematic (or open an existing A2B Schematic project) in SigmaStudio.
Make sure that the schematic has at least one SigmaDSP peripheral connected to a slave
node.

Download A2B schematic and ensure all nodes are discovered.

Open the SigmaDSP schematic corresponding to the peripheral connected to the A2B
slave which is to be tuned/ reprogrammed. Schematic can be directly opened from the A2B
Peripheral Properties window as shown in Figure 15.

Switch to the Hardware Configuration Tab of the schematic.

Replace the USBi communication channel with an A2B-USBi channel in the HW Tab as
shown in Figure 64. Note down the I2C address in the USBi which is currently connected
to the SigmaDSP IC before replacing.

| Tows ToolB 4 % (| Hardwere Conbguraton |mm|

&3] ADanFE
[l apauzTa
pe SSMISIE
i ADaL17T2 & ADALIT TS
s ADIALITEEG
] AOALITS
el AOALITAER
el ADIALIT4ED
fmy ADALIHET2
B ADALN4ED
B ADALITLED
B ADauT4EE

B AnaUt4ET
= ADALNTET
= ssmisze
55 S5MaE5

54 55Mzmaz
B Cormel 1
A1 ADRx
4=] ADALETT
B Communication Channsls UsE
o AIEUSH i P [A30 172 (114) -
B USEfuda
"l LISE

# ADALT Pex

|
|
R

U150 SeentCorre Sk mmes

el EvalBoard 1340

M EvalBoand 1380 Testd1

W EvalBeasd 1341 -
B FualBoard 1353

W Evaliioand 1355

il EvalBoard ol

|~ QUASSEESN

| EvalBaard 17«

Bl Fualfoand 144

L T T
i

[£%] EvalBioard 1541
8l EvvalBoam d8a

£ ererm . Confg | IC1-ADMIITE] Register Cortrols |
™ TrPERanal sy

Figure 64: Connecting SigmaDSP to A2B-USBi channel
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6. Change the drop-down address to the same Address noted in Step-3 but with a Prefix of A2B
instead of 12C (e.g., if the address was 12C 0x72 in the combo box of USB channel, then
change the address to A2B 0x72 in the newly connected A2B-USBi channel).

7. Right-click on the ‘A2B-USBi’ channel and select ‘A2B Network Settings’. This will open a
window as shown in Figure 65.

| Toon ool
ADAITTE
ADALUTITY
GRS
ADELTTT2
MDA —
ADALIMS] ( R MDA v AJE Network Interface Settings = | (= |mic]
ADRITMSZ |
ADE TR0 AJH retmirh BASESE
ADMUITYTS
ADRITEY Banie GT flddrman
& ADALN4EY .
B ADALMAGE Sleree QT faiewss:

ADELIMET
= B e
o SORSTY
E SSRGS
=S NE

S Agiress

elecd 828 Mode
120 Adarfi-bit]  Save Mo

S Coral LI [
15 Al

=] ADALIETT
-l Commurscaton Crannsls

== ARrSE

L T

o Sh

B 5D Sl Corv e

B Soaload 1540

Bl e 194 Tasl d 1

W Soalbeasd 1540

W Evaibicard 1953

W Coabea 190K

B EonBicamdda]

| L

B Evnlficed | Tlx

Bl SvaBoad 14

F Eealicad 1541

W Sralbcanddte

g ChF config 1€ § - ADALIITE 1 Regiater Canmtrok |

Al M el

Captues Oulput Data

Device: Powes Oin/ 0
Ehiveia bonslbede Thasbia
Forset USE Interface
LED 0RO

AlE Metwosk Settings /

TCFIFADALN T

Figure 65: A2B Network Interface Settings

8. Provide the slave node number to which the SigmaDSP/peripheral to be tuned is connected.
E.g., if the SigmaDSP is connected to the 1% slave (i.e., node 0) then enter 0xO0, if connected
to 2" slave (i.e., node 1) then enter 0x01 and so on.

9. Switch to the Schematic tab and start tuning/reprogramming the peripheral as shown in
Figure 66. Note: Ensure that A2B schematic is downloaded and nodes are discovered before
tuning.
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: [Ea 1 Schematic Design
1l Userimage
st User Comment
il Hmarchy Bomd
-~ =@ Hmarchy Input v b 0w
B+ Hmarchy Outpd 2
- % Samdstion Probe

.-w.i Re-program

“* Simulation Somdi
1T T Cannection
@ Spesker Response - MLSSA
-G8 (1C 1) ADAL 76x
-4 ADI Algorthms
-1 Advanced DSP

XXX X

| T T TR

]
|

Tune Volume

fw Jw- Omn Jl

Figure 66: Tuning SigmaDSP over A2B

10. After SigmaDSP schemaitic is tuned, the corresponding programming file can be updated in
A2B schematic by clicking ‘Update XML’ button as shown in Figure 15.
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7 Miscellaneous

7.1 Fix for USBi Download Issue

It is found that on few PCs USBI gets hanged and download is intermittent. The fix for this problem
is included in Rel19.0.0 onwards. The fix can be enabled/disabled as shown in Figure 67. Note that
the fix enabled by default (from 19.4.0 onwards).

UsB

[2C {7 bit) BB =
*
*
*
*

Capture Qutput Data

Device Power On/Off
Device Enable/Disable
Reset USE Interface
Enable USE 3.0/Win 10 Fix
LED OM/OFF

Figure 67: Enabling USBi Fix

Please note that once the fix is enabled, the peripheral (SigmaDSP) configuration files generated
from SigmaStudio 4.0 or below won’'t be compatible. A warning message is displayed while
downloading the schematic as shown in Figure 68.

r b
Warning: Can't apply USE 3.0/Win 10 fix = L"-]

Update peripheral programming file for Audio Host ADALL452
l % Do youwant to disable fix and continue?

Yes | I Mo

Figure 68: USBi Warning Message
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To apply the fix, freshly create/update the XML files for peripherals (SigmaDSP) using SigmaStudio
4.1 or above as explained in section 2.2.3.2.3 and 2.2.3.2.4

Terminology

Table 2: Terminology

A2B

Automotive Audio Bus

A2B node

Refers to AD241x/AD242x.

Master Node

A2B transceiver that is connected to the host processor is
considered as the master A2B node.

Slave Node

A2B Slave Transceiver with local peripherals such as
speakers and microphones.

12C

Is a multi-master single-ended serial bus used for attaching
low-speed peripherals to a processor. In TWI / 12C protocol
the serial data transmission is done in asynchronous mode.
This protocol uses only two wires named SDA (serial data)
and SCL (serial clock) for communicating between two or
more ICs.

PAL

Platform Abstraction Layer. The code below this layer is
platform specific.

References

Table 3: References

[1]

AE_09_A2B_QuickStartGuide.pdf

[2]

AD242x Automotive Audio Bus A2B Transceiver
Programming Reference

3]

AE_09_A2B_Stack_UserGuide.pdf

[4]

AE_09_A2B_CommChannel_IntegrationGuide.pdf
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