JEo 12 2AKRDT—TILT

ZF v ORI A—FT A
B DXz |

A2BRDHBIT

7FrO7 - F)I\ A X%kt

AR
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—
AADOHE e
AHDOI—)L

A2B )\ X DERERzH

o A2B TTCEdC =i
A2B 7)) \A X DtkeesFHl

o HMIRIRZ IEMAR
A2B 7)1 A DOHFERIT

o SHNMSEFCTEDILDIC!

NOZHRDTEEHNDETCITEL T,
[A2B® 2 RODECHRICIT CEF v O RILDEBEF LENDXEEIR | |
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A2B® (Automotive Audio Bus) &(&

73070 - F)IAEXMRREFELZT—F/(R
S=)LREUVYA XTI —J) L7z
AcHRODEME. BEELxXIR

Fd—bhE—F JEFCHFE -
- FEFHBRINT IR \_//

AL IR F VI ZERE - IRFTH
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A2B® I R4FER ANALoG

—
—
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LXTEDED

= &/ (12S) Ca Sl 5mm x 5mm
= HlEMES (12C, GPIO) AD2428

'E 32pin
LFCSP_SS

=Vl

A —F 1T — A8k

JORILAREG Y IRE

IO!DD DVDD PLLVDD VOUT1 VIN VOUT2 BTRXVDD
— T 1 1 1 1
A 50 Mbps DMJ5ENE(S st e | [veeor L weeer | [ 5 oee

IRQ/I00 12¢c (Towards o

1& L) IEI E;\Eﬁ ( e 5 O u S) —— = ?hve) SWP

ABRZCS 2 DIAGNOSTICS [ ¥ SEt e
PDM (Pulse Density Modulation) -1 2 (Z33 DTX01103 3ADIAB =— |

DTX1/104 9 12S/TDM

TRX A
It‘\ DRX0/105 PDM (Towards ACM
J DRX1/106 - | Master) AN
1

PDMCLK/IO7 BCLK SYNC VSSN VSS ATRXVDD
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A’B® FECHRDHB!
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A2B® J)CX D kO

12S 125 _
A2B >
12C Master 12C / GPIO . B DR
LJ
m 12S
A2B >
S| I12C / GPIO =Pl T
ave 0 >
]
J— FREI&RAX 15m = s
JIN AR TERK 40m >
A2B
Slave 1 I12C / GPIO ISPk o
>
- —
B

1B~ XA LT AZB
BAX1 0D L—2T Slave 2
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I2S (Inter IC Sound)

7 —4A(d MSB 51X {E=ND
SYNC E5 TEADF v )7z X5

=

= l—_ ANALOG
— I DEVICES

0-

AHEAD OF WHAT'S POSSIBLE™

Ex) 48 kHz * 16bit * 2 ch = 1.536 MHz

Right Channel Select

BCLK
YNC |
SYNC Left Channel Select
1 Serial Bit
Clock Delay
From LRCLK

transition

¢ ¢200030033000004000080008004000

Left Sample

oW
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Slave 1 >

¥50us DEITFEIELE
= IARTD A2B /)1 AWNEE=HH

A?B Out 1 <
ED - FOBA3 2FvRIL Master
48KkHz FT= (% 44.1kHz *— 5 = J— FRo
BATF v RILE
\ ~e In 2 &1
% _J — REICT—9 N A mERX O] e Slave 0 Ew b (EY - FY) &&t
n IR — - AL —THHE [
» ZL—TJ - ZL—T/ 16 bits 32 51
 JO— F3+v X hAJEE A’B Out 2 24 bits 32 34
B

A’B In 1
Slave 2 |«
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12S 24 (3) DS

DEYICESM
TDM (time-division multiplexing) Z{#ER I EICKD. XFLA2Fv>2R)L (TDM2) Bl E
DT —HEEXDCENTED

BCLK ZB <93 LICKDFrRILE =BT, SYNC DEEAE 48kHz Z{&D
T EEDX(E TDM8 Ol

SYNC
(ALT=1)

I

| |

~ 256 (OR 128) BCLKs -
|

acax [ . L
HJI—--: 32 (OR 16) BCLKs ! | |
|

CHANMNEL | CHANNEL | CHANNEL | CHANNEL | CHANNEL | CHANNEL | CHANNEL | CHANNEL
DTXn/DRXn 0 1 2 3 4 5 6 7

|
] — synG T

| | | | | | | | BCLK

MSB MSB -1 | MSB-2 | DTXn/DRXn
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[2C (Inter-Integrated Circuit) ¥+

IB{ESRE : 100kpbs, 400kpbs

12C
A2B 7RX M5 A2B YRIDL SRS EHES >
A2B 7RA MH'S A2B AL —T DL RIFZHES
A2B 7RA MV5 A2B AL —TJ (RSN TVBT/I\A ANDGHES ..
O—HJL 12C KRR RS A2B AL—T DL SR IEPHES >

JO— RF+ X NoJRE %

12C A2B
Slave 2
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I 2 C =X 2 ANALOG
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=RV RLALZRIZEFEITDZEICELD, TJO—FFr A b FEDAL—T ., FEDX
L—2JDRYUTTSI)ILZERTD

Node Address Register (Master Only)

The L2B NODEZLDR register provides control bits for addressing slave nodes through the A?B bus. This register can

only be written in the master node. A write to this address in a slave node has no effect.

Address: 0x01

7 6 5 4,32 1 0
ofoJofo]ofo]o]o
L |

BRCST (RV'W) j‘ I— NODE (R'W)
Broadcast Addreszed Slave Node
PERI (R'W)

Enable Peripheral
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12C 5l (3) Aoe
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A2B J\RICKBDELENH D=, EROBERE IV UELRRS
[2C/RX MMFIoOVYD « ALY FICHIEUTVDIIEN DD

Table 20. Bus Latency for I’C Accesses

Bus Latency for I’C Accesses

I°C Access (Read/ Write) (Typical)
Extra time for an 1°C write of N data bytes to slave transceiver registers, master EACK bit == 0 N x 22 ps
Extra time for an 1°C read of N data bytes from slave transceiver registers, master EACK bit == N x 22 us
Extra time for an I°C write of more than 1 data byte to slave transceiver registers, master EACK bit==1,| 2 us

host I°C using 400 kHz data rate
Extra time for an 1°C write of N data bytes to slave transceiver registers, master EACK bit == 1, 0 us

host I°C using 100 kHz data rate
Extra time for an 1°C write of N data bytes to remote I*C peripheral, Slave DATARATE == 0 (100 kHz) 213 pus+(N=-1)x 113 ps
Extra time for an 1?C write of N data bytes to remote I°C peripheral, Slave DATARATE == 1 (400 kHz) 70pus+(N-1)x45 ps
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GPIO &% T
o DEVICES

12C A?B GPO
Master >

EED GPIO HEE

= A2B /RX b5 I2C #BHTY RS - AL—TDLZRAZEEL. ¥ %
A4S« AL—TD GPIO E>ZHRHIEZTT S
A2B GPIO
>
GPIO Over Dsitance ]

= A2B /R hHV5 12C #Z2HATIRIE GPIO /R— hEREIT D E(CKD,
EEDYRS « AL—TDABH, DY RET - AL—TDHAICIRD
KR DEHTE T = DAL

= 12C [E#k. A2B /NRI(CKBDIEHE (~3 audio clock cycles, 62.5us) ©
AD

AZ2B
Slave 1

-
n

A’B GPI
Slave 2

GPIO
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Mailbox ¥+ ANALOG
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12C

A’B
Interrupt Master

A2B 7R & A2B XL —TJ BB aNE IOy S EDBIE

= MBOXO0 (default Rx : /RA k = XL—2) L
= MBOX1 (default Tx : AL —J = /RA )

A2B
— . Slave 0
(= Mailbox

» IRA M T—HAEZIIAHETTIDE. AL—TJAIZTOty H(ZEIDAFHHEND
» XL TR0y GsAFAFET T ITDE. IRA NIEIDIAHFNEIND
1X{= Mailbox
» 2L —JAIOCYUREZFIAHFZT T ITDE. R NIEIDAHFHIEIND —
- KR MEHRBERTIBE, AL—TATOLY HICEIDRAHDEN S - =
A2B

>
Interrupt Slave 2

AZ2B
Slave 1
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PDM Y1 D%

(Pulse Density Modulation)

B &z r]fe

ANALOG
DEVICES

AHEAD OF WHAT'S POSSIBLE™

s MIC1
- R
I"l |I:-I. -----
DATA
SEL [ E
CLOCK
1 GMND | R
1 H
LT MIC2 —
i 5
Riarn
. DATA 0——1
o CLOCK 80—
GMD
L r

An example of PDM of 100 samples of one period of a sine wave. 1s represented by
blue, Os represented by white, overlaid with the sine wave.
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A2B TRX
4 N
BCLK
DRXO0 / DRX1
A 4 1Ed PDM X1 OH

\_

)

f&fe Pl HE

DATA

)—( DATAZ (L) )—( DATA1 (R) )—( DATAZ (L) H DATA1 (R) H




= O ANALOO

AHEAD OF WHAT'S POSSIBLE™

TR — Py NIGE 00— —
AL—7J AL—7J

VREG
VREG

l_
U Bus Bias VIN Bus Bias VIN
— o SWP SWP
SENSE SENSE
12C
I I QAP B C QAP 8P C
uCtrl HPF
Host 125 I I OAN BN C QAN BN
VSSN( VSSN(
VSS VSS
T ! B

Master Node Phantom powered Slave Node Local powered Slave Node
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S A

ANALOG
gk
INAEDFI)NAR (AL—T) ZRFTT DIEE

IRABRYA DMV RY A2B DL RIZFHES U T, EHRSNTVWDIT /A RZRERT D
COEENMNTTIDE. YRS - AL—THIDOBEMNMEED

T+ ANV TRIZ. BANTRR b A O (BE(ICE T SHIEHZEIT D EN RV

12C
AZB A?2B A?B A2B A2B
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EI:QI%JLIU _iﬁl—_l DEVICES

TERORREZRB URBRICIEIS—E U TR L, E|DIAHNFEET D
= EHR— MOVA—T> (B-P, B-N, B-N and B-P)

= #ER— MOREIE D TULVD (B - B #5E#i)

= fg#RNHN% (B-P to A-N and B-N to A-P)

= BC#RNN S 3 — KL TULVD (B-P to B-N)

TEDOIRBZARHE UZRIC(E. EERICNMA TN AERZS v MDD

= GND (C=3— b (B-P to GND, B-N to GND)
= Vbat (C=3— b (B-P to Vbat, B-N to Vbat)
AP BP AP
i E OL }
AB A2B
Slave 0 Slave 1
N BN AN O

e BP
A2B
Master
N BN
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JL—AtEa

Superframe, 20.83us for 48kHz sampling rate

A 4

Slot N

Parity

Slot 0 Slot 1

Upstream

Downstream
A2B Data Slots A2B Data Slots
1 1 .
64-bit

Parity

A

Parity

Slot N

Parity

Slot 1

Parity

Slot 0

64-bit
Data / Data /
Preamble : Address CRC Preamble : . CRC IRQ [CRC
14-bit 18-bit gbit | D33 12C 16-bit 14-bit 10-bt | Data 12C) G-oit 16-bit 6-bit |4-bit

. SRF |

. SCF

o
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SCF. SRF. SRF A®MD IRQ (Cx¥ LT CRC FT v IHTIOND

* CRC TS5—H SCF TRENITHZE. AL—TJEFENZE EHL. YXFH SCF ZHiX(E
* CRC IS5—Hh SRF TRR=NCIZES. YRXHIE SCF #BFITL. SRF ZFD

* CRC TS5—H' IRQ TRE=NZHEES. YRAYFENZE HL. AL —T(F IRQ ZHEIX(E

INUF o - FTvD
» BF—AZA0OvY MI/NUFa - Ev hEEFS, - ROBICCNZFT VYD
= NS TS—HREBINEHES(E. BN —YDORDDICREDBEMNT —IMNEDIREND

ECC (Error Check and Correct) Ew hZ{JHI19 3 & HEHIHEE

TS—ORIFRX T Oy BB DAHFNEIND
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HFRECHEIRED - J\—RFRDx

Windows 7 / 10 (x64) h'&{E9 3 PC
= Microsoft .NET Framework 4.7

N

> ANALOG
DEVICES
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TECD A2B FHfisR— =
= EVAL-AD2428WD1BZ - A2B Y R45—R— R

» https://www.analog.com/jp/design-center/evaluation-hardware-and-software/evaluation-
boards-kits/EVAL-AD2428WD1BZ.html#eb-overview

= EVAL-AD2428WC1BZ - A2B XL —J/h— R (4{@DPDM~Y -1 27)

» https://www.analog.com/jp/design-center/evaluation-hardware-and-software/evaluation-
boards-kits/EVAL-AD2428WC1BZ.html

= EVAL-AD2428WB1BZ - A2B XL —J/h—R (S>> ALEH. 2{EDPDM~ -1 27)

» https://www.analog.com/jp/design-center/evaluation-hardware-and-software/evaluation-
boards-kits/EVAL-AD2428WB1BZ.html
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:
2=
-

13

EVAL-AD2428WC1BZ EVAL-AD2428WB1BZ

EVAL-AD2428WD1BZ
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FAFEICIKHEBIRED - VT NJ:

SigmaStudio
= SigmaDSP R(CREEnN=JO00=>=>2., F1—

“2PORYVI DI HWiEld A2B T/IAX(ICE

X its

= IHTE Rev. 4.5

A2B Software

s REQA N VIO, B2 D0)LJO>o

NEN—DIICRoIE)\wo—=

= IR1E Rev. 19.3.1

= SOFCNSDS5E. QuickStartGuide & A2B A
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Product Downloads

SigmaStudio M1 > XA h—JL -

= T2 URL i 45> O—R s> Download SigmaStudio 64 Bit-0S  [E)

= https://www.analog.com/jp/design-center/evaluation- (Rev. 4.5)
- - Download Release Notes (Rev. [ PDF |

hardware-and-software/software/ss sigst 02.html#software-
overview Download SigmaStudio 64 Bit-0S  [E

= C:¥Program Files¥Analog Devices¥SigmaStudio 4.5 i

Download Release Notes (Rev. [ PDF |
4.4)

A2B Software M1 > X ~—JL

= F52 URL 45 D> 0O0—R

= https://www.analog.com/jp/design-center/evaluation- Product Downloads
hardware-and-software/software/a2b-software.html TR oo e e e

= C:¥Analog Devices¥ADI_A2B_Software-Rel19.3.1 = Downioad software (Rev. 19.3.1)

Download Release Notes (Rev. 19.3.1)
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VIR T7DA2 A=)l (2) Ao
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SigmaStudio A DLL oE—

= C:¥Analog Devices¥ADI_A2B_Software-Rel19.3.1¥GUI¥x86 x64 =« L2 KU(CHD
A2B.dll & A2BStack.dll % C:¥Program Files¥Analog Devices¥SigmaStudio 4.5 NJE—

85 Addins
\' File |
P Analog Devices - SigmaStudio |¢J AddDLL Gri+A
File Edit View | Tools | Format Action Windo b Save Gres  H
1 1 : [ F > Deletel Del
SigmaStudio =& e ot
_ - ; ! T
= “Tools” X—1—hH'> “Add-Ins Browser:--” %%}R Manage Downloadable Add-lns ... . agﬁ:ﬂ;gig::
\ADA
. — ~ Script... F12 \Siamal P2
- “File” X=1—H\5 “Add DLL” %Z3&iR e
_ —_ ADSC dil
[ | j 7 4} LE}R)(_J _j:)\b ”AZB.d ”” %%}R |I _:'.?:‘.’?:H;Tmonic.dll
P's!

\NoiseReduction.dll
\SuperBass dIl
JADAU373II

] \SSM2518.dIl

28 Analog Devices Proprietary Information ©



(A \
i h— ROz W |\7“Jj o

alifl
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SME TR Lo hUIC$H S QuickStartGuide,pdf BB < 20 \\\/ 7,
C:¥Analog Devicesg A I_A2B_Software-Rel19.3.1¥Docs —
\ A ‘n\' 4./"/ (£

Y

Y
%
A h \
% N 'h\
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Mini- USB 0%
— PC

10 (5x2) pin %04~
— PR — R
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alifl

2NN
Hiisk— Radtzw 7w T (2) DEVICES

A2B iR — RFIRDIEETR TR UET

= EVAL-AD2428WD1BZ (W24 —) <->EVAL-AD2428WC1BZ (XL —J0) <->
EVAL-AD2428WB1BZ (XL —7J'1)

s Y XA—R—RD"B" AR5 E. AL—T 0/R— RO “A” OARTIE[FEDYVA X ~
RF - =TIl TEHRUET

= XL—TJ0/R—RD“B" OxRxUAFE. AL—T 1/R—RD "A” ORI = LFBEDYA X
R - =)L TEHUET

NAY—h— RMIED USBi ORI, YRS —h— RCiEHRULEI

TR —R— RABD 12V AC PHT 9%, YRI— R— ROBEHT &
AC100V [T LET

31 Analog Devices Proprietary Information ©



alifl

W
EHiisk— Radtzw 7w T (3) DEVICES

USBi or—J )LD xHE%Z PC (CiEkt UE I

BRY — X% (iPod 72&) & AD2428WB1BZ (AL-—7J' 1) @ ‘Audio Line- in’
MR—BCEHELUET

Bl 42 DERS > I(TIT« TRE—HRE) % AD2428WDI1BZ (VA5 —)&
AD2428WB1BZ (XL-—27 1) @ ‘Audio Line-out’ 7/h— MCIEFEUE T

AR !
* PCZEZA—FTAAYV—-RXEUTRAL—T 1/R— R 53D & (FBITTSTZSV. 5T
R )L—TCXDRAL—T 1 HEELIRVEENHDET
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12 V power supply
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(Sigma Studio)
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P Analog Devices - SigmaStudio = XK

Loe o~ ok
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JO> 0 haEE<

P Analog Devices - SigmaStudio

4 | <« Schematics » BF > A2BSchematics

EE - #LLTIAIS -

— )
@a Personal A L
@ Pictures :JJI Settings

I pC | | xmi

3 o ATvIr— 1] adi_a2b_3NodeSampleDemoConfig.dsppr...
& 59v0-F 1| adi_a2b_7NodeSampleConfig.dspproj

W 7277

C:¥Analog Devices¥ADI_A2B_ Software-Rel19.3.1¥Schematics¥BF¥A2BSchematics
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[ Analog Devices - SigmaStudio - [adi_a2b_3NodeSampleDemoConfig.dspproj]

b
EHE
2 e 0 e

' 1
-+ B 2CAar
. e 1 noon El
.\0] Zcas &0 <O w0 |
« 0 mooh 0 ~e [4 rach E
~+ [ Txich |Z| ‘O rach 0
: Microphone 0 ‘ Codec0:
ADMPS21 ADAUT761
( (]
e Aafos0] }
EEPROMT
Rx-Ch ""”11"
(2] [l
a Txtn [
=
AD2428 v B .J

|

A ||| Action Output

Actio
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P Analog Devices - SigmaStudio - [adi_a2b_3NodeSampleDemoConfig.dspproj]

Link Compile Download

38// Analog Devices Proprietary Information ©



ANALOG
] DEVICES

AHEAD OF WHAT'S POSSIBLE™

D Analog Devices - SigmaStudio - [adi_a2b_3NodeSampleDemoConfig.dspproj]

T

| & & B8 v ! N S | 48 kHz x| 38
" =
| i I . |
- Schematic Design
..... [& User image
User Comment
‘M Hierarchy Board
=B Hierarchy Input =
= Hierarchy Output d
[% Smulation Probe . , %
5 il Note: WD1BZ Rev 1.1 uses ADAU761 5 =
[ ey For Rev1.0 board, change the XML to ADAU1361 ] 2caar 00
‘- Speaker Response| ( O moch 0 ]
& (C 1) AD24xx ~ 039 -~ 2 Tach z
ADAUT761 Wicrophone 0 Codec’
ADMPB21 ADAU1761
( 1 ' 0 '-
-+ 12C Adi[0x50] e 12C Ade| 050
T EEPROM \ EEPROMT
‘ *
H U 2]
! "“-
R 3 (----0
n * ! H
| X
|| E KB Wiaster Node ™ RO STveNoI ™ 98 Siave Nodet
| WD1RZ Wz WEZ
R
<
l'-laln]
< > |k
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SigmaStudio LT A2B F/\A XDETDHOLZRIKENMTRAET
BLZRAAOFMITOZ—HIL - VI 7 LR - XRZa7)V=siE<fcEuy

= https://www.analog.com/media/ip/technical-documentation/user-
quides/ad242x trm revl.1 ip.pdf

s https://www.analog.com/media/en/technical-documentation/data-
sheets/AD2420(W)-AD2426(W)-AD2427(W)-AD2428(W)-AD2429(W).pdf

sHff/R— R_EdD SigmaDSP 7O 2 bH SigmaStudio TERK CEZE 9
= POz O 82 A2BOT7O2 10 MIEDIAHET

SigmaStudio TWAWARRHEEZ L CTAH T IZEL)
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MBI L X AERTE(E SigmaStudio @ [EREDI I RAR— ] TEODHEE

12C DFHHBENTES MCU THNIE, TOS T FOBRERHETY
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2 Analog Devices - SigmaStudio - [adi_a2b_3NodeSampleDemoConfig.dspproj]

e et

o File Edit View Tools Format Action Window Help

hoao ol al]al@EE] w0

B3 & aBaR Sl

EREETEERI ITTI N B

-5 Tree ToolBax o x

Hardware Configuration  Schematic |

=) w‘j’ Schematic Design
. |l Userimage
-Jabl] User Comment
-4M¢ Hierarchy Board
=B Hierarchy Input
@+ Hierarchy Output
- % Simulation Probe
- 2% Simulation Stimuli
4T T Connection
0 Speaker Response
= g (IC 1) AD24xx
-4 A28

Note: WD1BZ Rev 1.1 uses ADAU761
For Rev1.0 board. change the XML to ADAU1361
- iZC:dr
ADAUT761 7 ”
[~ ® Target Processor” #6572 ') v Y L T.
| 1
Lo 12C Addx50]
| ”» " . 1} LY
| —eem Export System Config Files...” Z#EiR
PC el
Device Propertles
- Targﬁpn Stream Config
Import Bus Config File
L2 Export System Config Files...
| T4 save Schematic in EEPROM
- T+
- Delete
Rx14 Cut
Audi Copy
ADA Paste
ZoomToSelection
<
s Main | Disable This Control .

LI S
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e S 4B = = Sy

fdefine WRITE  ((unsigned char) 0x00u)4 FIFERRELI-7A4ILAFIC

#def ine READ ({unsigned char]) Ox0Tu]. ‘. ; : e 5
#define DELAY  [((unsigned char) Ox0%7u). / adl_a2b_l20_commandllst.h 75\1"55‘].3*1,6
fdefine INVALID ((unsigned char) Oxffu)d

1

#define CONFIG _LEN (180) v

1

1

ADT AZB DISCOVERY CONFIG gadZBConfig[CONFIG LEN] =4

[

= {0xB8u, -WRITE, = Dx12u, = Ox84ul, =/ % CONTROL */u
{0x68u, -DELAY, = 0x00u, - 0x19u},=/* 478 Delay */u
{0xB8u,-READ, > Ox17u,- 0x19u},=/% INTTYPE %/
[0x68u, -WRITE, = Ox1Bu, - 0x77ul, =/ INTMSKO %/
[0xB8u, -WRITE, = Ox1Cu, = 0x78ul, =/ INTMSKT %/
{0x68u, -WRITE, = Ox10u, = Ox0OFu}, =/ % [INTMSKZ */.
{0x68u, WRITE, = Ox0Fu, > 0x7Ful, =/ % RESPCYCS */1
[0x68u, -WRITE,= Ox12u,—= 0x01u}, =% CONTROL %/
{0x68u, -WRITE, = Oxdlu, = OxZ4u}, =/ /% [25G0FG */0
{0680, -WRITE, - 0x09u, - Ox01u}, =/ % SWCTL */4
{0xB8u, -WRITE, = Ox13u, = Ox7Ful, = % DISCVRY %/
{0x68u, -DELAY, - 0x00u, » 0x32ul, /% AZB Delay */u
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