ik

7B 4 1 DAL, R Digital Audio Interfaces, 4458 X, DAL 7~ fEAR e B A1 i 4 7 & a5 1 7
Ko MLCTERRED, eSO TIae /I Esm, ST Rif, DAL 63545l B it rh S Bk 32 10
RiF o B 1 AN 2 %) HoAl G 1 3 A 5 I8 S 5 R R X

TEAE G SR (D haEEEA. ATEBORAS . /802 ADC. BU/M 50 2% DAC. i BOREE,
DAL, EATZ S FARME 5% . BB ROR IR AN e 5 R, ASTHOL v I 320 T ol 21 s ) oy (R
FREIBAE N 5 T HE S A R (A I SE 2 18 DR . DSP Ul F #2 8erde H i, e ds
(Transducers, i.e. Mic & Speaker) . JBUK#—MIm 5 RABHEE D, (HIEHIEEZHERSFE G, B
AT, SRR BT N IEIE R RESS N ) ADC. DAC AU HI 2 SE R RIS 58—, IXAEASLAE PCB b AT AT 4
PEE T, HFHED TESEER SRR, B2 48T A8 nmp 7.

Analog Signals Digital Signals Analog Signals

Microphone /\J /\/ /\/
D | / 10100101 10100101

| ADC DSP DAC
Preamp \

Speaker/Headphone

Amplifier Speaker
K 1 ARG E S S
Digital Signals
Microphone
r ) 10100101 DSP 10100101 10100101
Speaker/Headphone
Amplifier Speaker

2. B R
B EHE S AL AR, 0 12S. PCM (Pulse Code Modulation) 1 PDM (Pulse Density Modulation) %
F T Rl — B B A s 1 2 15 405 5 4% 46 Intel HDA (Intel High Definition Audio) H-F- PC 1] Audio T &%t

(FE) NHH: S/PDIF 1 Ethernet AVB - 315 T H R FE 55 A 7 B L 40 i B 36

AR FEEANH IS, PCM F1 PDM 7 &4 1, 2w JUME LR 5 SCii i .


http://www.wangdali.net/wp-content/uploads/2014/10/p9trad_chain.png
http://www.wangdali.net/wp-content/uploads/2014/10/p10digi_chain.png

IS #0

1. IS f&j 4t

I:S 4=7f Inter-IC Sound, Integrated Interchip Sound, =% 5 IIS, /& CFIJH7E 1986 & X (1996 F£1&
D ECEE UG AL, H TR S AR AR RGN A AL, 9 angw iS4 CODEC. DSP. ¥t/
. ADC. DAC i ias s . B 1 #GZ B AR AE LAk, 128 Al 12C BEA AR R &

IS LA B B 4 D, A bk B A s BN . 7R S B2k b, REERNFE— N EREMRIE
W FR&ETLRRIERS, ML E, SO AR & A S E LS. £ 1S &4
H, SRALEER (SCK AMTWS) s Mg, B3 2% W S RGER . 7Emun R HF, CODEC &% 1EN IS
FR) AR B ORI S IO it -

clock SCK sCK
word select WS B WS
TRANSMITTER RECEIVER TRANSMITTER |- RECEIVER
data SD _ sD |
TRANSMITTER = MASTER RECEIVER = MASTER
CONTROLLER
Y sck
ws ]
TRAMSMITTER RECEIVER
sD

CONTROLLER = MASTER

3. 'S B R KA

IS WG AN AEIE (Left/Right) FIEHE, 78 £ & & R H A EERE/ 7R (WS) #H T A4 FHiEEdE )
o BN S FE O ROEH s S WA T LASEELZ FIE (Multi-Channels) N .

2. 558X

£ BS Ahmphilt ., BfE 5 WEME T UREHIE SR E R . BS MU E L=ZRE 52 mEES
SCK. {55 SD Fl /i i Fid ik #15 5 WS.


http://www.wangdali.net/i2c
http://www.wangdali.net/wp-content/uploads/2014/10/p1device_connect.png

o [4pfE5 Serial Clock
SCK /2N I EPE S, MRS A/MTFE AL, AR BB E O 4. AR KIS 1S, i
=S BEARIE, WA REFR BCLK/Bit Clock 8% SCL/Serial Clock

o ¥IE(55 Serial Data

SD & ATHEE, 16 PS L R AME 1 AR R 2 B . 75 WS BHE IS —A SCK ki, Jefeiii
=i (MSB, Most Significant Bit) . 5Ef&i% MSB 2R A Kk W& AU & K AT REA A, 4 R 7K Hh o
R A I, B R A 2 H BT L R /Truncated, B a0 s Felionm 2 i Bdia A be e e 1 7K
Kiih, ae A KA. (LSB: Least Significant Bit) LA I ATA L0 &4 20% o Wi SR8l )7 K b e Bl e 11
FRE, MBATRERIOEE <UL 0 A @ XM Ty 2URT DU & 455 5 1 B A3 U045 265, T AR IE S i
R WP o 5 R

v ARYER OB AR, ASES A ER SD AT BERR SDATA. SDIN. SDOUT. DACDAT. ADCDAT %
v B RGEBERT CAESE T SCK ) BTy, Wl DU R A, (HIRROR &7 SCK H LR RFE,  RIEFIRN

o KEAFEIE%RERES Word Select
WS &R IEIEE S, RI\EEE KL kM EIE. 2.

v WS=0, FRRik#HFEL

I
v WS=1, FRiEHELHFE

WS B FRmiE 4k, B LRCLK/Left Right Clock. WS #5255 & [FIRAE R . WS BERTLAYE SCK (1) EFHy, By
PATE SCK R B84k . MRS 7E SCK ) EFHREE WS (55 . Hdi{E 5 MSB 7E WS X508 J5 I 38 /NI
(SCK) EFHRA R (BIEER —> SCK) B A AL IS 445 JE 06 (1N 18] AAE it M ai el i B5is . e 4% i ik
T 5.

3. A

o AT
V. < 0.4V
Vi > 2.4V

AR IKS) TTL B F Li=—1.6mA F1 I, = 0.04mA



o HARF

Vi < 0.4V
Vie > 2.4V
E:

1986 [¥] SPEC -1 SN TTL,  SEFRMHIZ % BAR G4 Fll o

4. BT RFER

1E 128 gk, AR & ny LS HR AEa Bh o 128 B EE % &, HEF] SCK. SD Al WS HUBF4E, 125 M2k [
S LA

o AN Bl SCK i 32 ¥ B A I 4E 5
o NHEBHFERFN SD K& WS BT 4E

AR g SCK 21 AR B (1) B8 %] T2 A A 4G B AR 5 WS BRI f2mm,  BRDAX BEREIR IR 38 A 280
@ESTIE] (Setup time) , WA 4 iR, 75283 B2 KRR L IR MO & LI A2 A R S AR & . A I
JF LSRN b J&] S B £ S VR I S (RIS B S G . AN[E S FIK) Datasheet #4554 Ui B LIS FR 285K, DAR
#R 43 # X H 12S Bus Specification.

< T >
> tRC” tLC >0.35T —™ tHC >0.35T —>
/ 3 -
SCK ] VH =2.0V
7 ¥, VvV, =0.8V
20 —]
— tar<0.8T

SD
and X
WS

T = clock period
T4 =  minimum allowed clock period for transmitter

T > Ty
#  tpc is only relevant for transmitters in slave mode.

Kl 4. A B PP


http://www.wangdali.net/wp-content/uploads/2014/10/p3transmit.jpg

e T
tLC >0.35T
SCK

T = tHCZO'35 —™

4

/

)

Vi =2.0V
N\ vi-osv

t202T— [*— t,,20

SD
and
WS

T = clock period

T, = minimum allowed clock period for transmitter

T 2 T

K 5. U i A Fr

TE:

K 4 FIE 5 I PR A A3 B0 2% RO Bad R AN R TM AT T IX o AT v 26 (MO PE RE T AR 7 B2 LS A3k e 2 IR

1 U] S AR RN P 2K

TRANSMITTER RECEIVER
LOWER LIMIT UPPER LIMIT LOWER LIMIT UPPER LIMIT
MIN MAX MIN MAX MIN MAX MIN MAX NOTES
Clock period T Tir T, 1
MASTER MODE:
clock generated by
transmitter or receiver:
HIGH tyc 0.35Ty 0.35Ty 2a
LOW t ¢ 0.35Ty 0.35T 2a
SLAVE MODE:
clock accepted by
transmitter or receiver:
HIGH tye 0.35Ty 0.35T, 2b
LOW t ¢ 0.35Ty 0.35T, 2b
rise-time tre 0.15T 3
TRANSMITTER:
delay tg 0.8T 4
hold time ty 0 3
RECEIVER:
set-up time tg, 0.2T, 5
hold time ty, 0 5

2% 1. PS RIEFIFRNN Fr

K 6 /& SPEC XTI 8 T Ta] 1 o


http://www.wangdali.net/wp-content/uploads/2014/10/p4rec.jpg
http://www.wangdali.net/wp-content/uploads/2014/10/t1timing.png

™ ™ IrC
ACTIVE RISING /— Vi
CLOCK EDGE y Vi
- thir
tatr —
DATA xH
L

K 6. I I T E X

5. IS BIER

A SD AHXS T SCK AT WS AL EHIAFE, BS 73 =R AR R, 70 absiE PS B, 22Xt 55l
X TR

e IS Phillips Standard  I*S #% X
o Left Justified Standard /2% 554 3
e Right Justified Standard 47 % 554% =

IS R T A0 5 B — MR, Y PHILIPS A, A& b sl 2e X 5545 S P R IR — AN SR AL A0 SRk 1. 1
FAnE 7 s, AR MSB 78 WS FREI 2 )G 85 = SCK/BCLK TS A %%, i iE%dE K MSB 7£ WS |
TR 2 J5 55 =4~ SCK/BCLK _ETHEA %L,

1/is |

-
- ol

WCLK S L

e T LA ULUL AL

-+ 1 clock before MSB

L/
_t

e

e |
P Left Channel ! Right Channel
N Bm— A (— A 7
SDOUT n-1 | n-2 | n-3 // 2 1 0 // n-1|n-2 | n-3 H 2 1 0 [
o e oy A
MSB LSB

K] 7. IS PHILIPS #AEH =,


http://www.wangdali.net/wp-content/uploads/2014/10/p5rising.png
http://www.wangdali.net/wp-content/uploads/2014/10/p6i2s.png

PR F RO ER, 1B 8 TR T, A PHILIPS #43 (FE 6) X LUATLAA L Atk 2o xd 55 % = i
ff) MSB A HHXT T BCLK SEIR— M8 . /e 36855 4% 3UA /e 7418 () $cdfs MSB £ WS ETHIEZ & SCK/BCLK 55 —4>
EIHBAERG A AETEREEE MSB 7E WS R 2 )5 SCK/BCLK 85— EIHRA R b 2o 55k Sl e T

B T7E WS A G I EE —AS SCK _EFHB A RAFE, BT ER O
g1, XTI SR 16-32bit TR

1/fs

A AR TG, R WS I B R 2

re

T

WCLK

Shhhhlhhliy

JJ

M/ﬂﬂﬂﬂﬂ

- l
: Left Channel i Right Channel
SDINI,I’ p o fy Py
SDOUT n-1|n-2 | n-3 ] / 2 |1 0 j / n-1|n-2 | n-3 / / 2|10 ]
oy 7/ 2/ 7/
MSB LSB
B 8. J X} S E AR
FREA Sty H A% 30, EIAJ (Electronic Industries Association of Japan) 5% SONY ¥z, & 9 Jyf7 %) 5

FrBe Ao e A% e A B K S LSB #E WS TR I AT— 4~ SCK/BCLK _EFHEA R, A A iE N HdfE LSB 72 WS -
THATIIHT— > SCK/BCLK ETHEA R ML FARAEAZ X TR 2, ARIEATIS TR AU AN AR T i 26 0 Z S S R TE A
RN T . XM T 412 CODEC a4 fit 2 Fita w55 4% ik £ 2 g

1/1s

-

([

2

fymwmﬂgmﬂﬁﬂm

Left Channel Right Channel
SD'NI Fra I F i g '
SDOUT 0 ), n=-1| n=-2| n—SJ‘U 2 1 0 y n-1n-2 n-aj‘[f/ 2 /}/}
MSB LSB

9. A XS AR

PA_EANR] 128 5655 75 2 P R, 7 L% TI CODEC_#54F T

VE:

PRUEZE X 55 AR AT TR A LRCK/WS i T PR 2 A P 38 S AR 1S MR RIUE 18 LA S ! bt 2 Akt
F+ LRCK/WS ey BP0 B A2 P 3

VENSBER!

iB, LRCK/WS A& L P56 R A7 7 i

3 M0 1S ARG P50 B /e P

iE, LRCK/WS & HLPX b


http://www.ti.com.cn/cn/lit/ds/symlink/tlv320aic31.pdf
http://www.wangdali.net/wp-content/uploads/2014/10/p7leftjustified.png
http://www.wangdali.net/wp-content/uploads/2014/10/p8rightjustified.png

6. IS FIERToF (SCK) T +E

Bltn: R ERREESCR AN 44.1 kHz, HIFEEERES (W2 WS BIHER LN 44.1 kHz, E/4 24
FEIE P EALIR YA 16 bit, U] IBS ) SCK ff8li% . 44.1 kHzx16x2=1.4112 MHz
NS 7 B 20 bity 24 bit 8¢ 32 bit fYAA A4 FIEREPE, LA S SCK AR, i baUn] DLk & B SCK
HIAE.,

7. Master Clock

1E I'S/PCM #2101 ADC/DAC R 4th, BT SCK A1 WS 4, CODEC &7 18 7 By i g3 24t MCLK (Master
Clock), iXs&H CODEC N#BH: T Delta-Sigma (AX)(F)ZER VT EER AR . MCLK I 8852 — iy 256*WS, Bk
S E ST 10 7~ & Nuvoton ) NAU8822L CODEC P PLL AEK, W] LG HLE H MCLK 1EFH X
=

PLL Prescaler < ADC DAC >
R36[4) PLL49MOU .

Master Clock R72[2) &&
Prescaler  Master Clock

o ﬁ ___________ Select R6[8]
MCLK Bl— -~ . f +, |f 0 RB[7.6.5] . ¢
1 | Y,
! 1 ffRL:-t,) m m |Fl¥° i N 1
41_,@_T = 1 IMCLK ={256f5
[ ) H
[ : Master
Clock
PLLBLOCK | — = i BCLK Output —*
R6(8) Scaler fIN {1256
R6[4,3.2]
CSB/ m. ~o
cpior M- GPIO1 MUX fiN
Control PLL to GPIO1 Master / Slave
RB8[2.1,0] Output Scaler smect‘\ii\
R8[5.4] R6([0) P 1f 0
B Fs
Digital Audio Interface
a il BCLK

10. CODEC W PLL 7~ = &


http://www.wangdali.net/sample1/
https://www.nuvoton.com/resource-files/ANA-123_Operating_NAU8822L_at_96kHz_192kHz_Sampling_Frequency_Rev0.1.pdf
http://www.wangdali.net/i2s/dai_clk_pll/

PCM #O

1. PCM {4

PCM (Pulse Code Modulation) J&ifid4Emf [ FE (RERFER S ED REESEIME S8 7. B 11
A 4 bit RFEERE R PCM HdE &onE K.
15
13 /f |
12
11 \

10

Rl

f

]

/

L
N /
TN e A

11. 4-bit PCM HERE B4k

S = W R N OO
/

PCM H & iz 11, RITERAEE O R ARS i & s @ i PCM 77 sCRAEF 2109, BAX 5T PDM 7. 7E &40

U, PCM #5145 5 W, 5 S AL PCM A IS B DX - AR T it b
(FSYNC/WS) i E . W o R A . LS, 1S FARHI 2 PCM 284504, DRI AT LA 128 ANid

PCM 4% R RF1 o

FHECT PS $1, PCM 2N H B IN R G . LN 735 (TDM, Time Division Multiplexing) 77, PCM %
FISCREFII AR A 208 N A (N>8) AIERIEE, b 7T RIEH (SEBR BRI BS (44, ROV 1S A g
fEHm P TEHEWE) o TDM AME BS H G —HIbniE, AR ICT FENA] TDOM I n] gl A 27, X7 RRI
FERT IR 75 TETC B Ak R S AR TR L 7R TE PR A B A

TDM/PCM #1745 L 4R P a5 Mt 5 S AHIE . 1] 12 SRIRJSIHT DSP {F )y 3 & &% Hi ADC I DAC ]
B Em R 5 o

AL R EEE T, EF ORI, ENH] PCM &4 DG A R TE R (e X0 I, R D4R
PCM; XUSIEL AL PS; 1 TDM WIS AL RS S DL E A TE RIS, R X5 T S 45 A% X


https://en.wikipedia.org/wiki/Time-division_multiplexing
http://www.wangdali.net/pcm/800px-pcm-svg/

Frame Sync

A

Multi-Channel

h.

&
Senial Clock

Y

-

Analog-to-Digital Converter

Y, Serial Data

Serial Data

DSP

2. f5EX

PCM #1115 'S L, HLER (S 5 (045

e PCM_CLK ZiEH 855

e PCM_SYNC Wi[F:DI 45 5
e PCMIN #:UHIRGES

e PCM_OUT KiXFUEES

TDM/PCM 5 IS % Mok & W3 2:

K 12. TDM R 4iHEE]

Y

PCM Interface IS Interface
PCM_OUT SD_OUT
PCM_IN SD_IN
PCM_SYNC WS
PCM_CLK SCK

% 2. PCM vs IS #8211

Multi-Channel

> Digital-to-Analog Converter



http://www.wangdali.net/i2s/tdm/
http://www.wangdali.net/wp-content/uploads/2015/07/pcm_i2s.png

3. BfEER

FE4E SD AEXF Wi [F) 25 i 4 FSYNC A7 E, TDM 4r BFhIE Ak = .

e Mode A: ¥#i1E FSYNC A %45, BCLK 155 2 A FFHsAE#k (& 13)
e Mode B: 4l 7F FSYNC A %4)5, BCLK fI%5 1 A EFHA % (& 14)

FS

1 BCLK

CHANNELLI

CHANNEL2

CHANNEL3

CHANNELA4

e T UL

JUUL

Lututuy

DO34 N-1 10 N1 1] 0 N1 1o IN- 1o
MSB LSBMSB LSB MSB LSBMSB LSB
K 13. TDM Mode A
1 BCLK
H
FS CHANNEL 1 CHANNEL 2 CHANNEL 3 CHANNEL 4
BCLK { ---------- |
DO34 N-1 1 0 N-1i 1 0 N-1 1 0 N-1 1 0
MSB LSB'MSB LSB MSB LSB MSB LSB
| 14. TDM Mode B
.

BT &A g —britk, AT X Mode A Fl Mode B & AT REA AT 251 o


http://www.wangdali.net/i2s/tdm_mode_a1/
http://www.wangdali.net/i2s/tdm_mode_b1/

TESERRM A, 2 LA [ 20 B FSYNC [ _E TR RR — ARSI T 4R o i (7 20 I B (R 0 2 S5 T8 A
KREZ, thln 44.1 kHz, 48 kHz %%, Z 3 H R E] FSYNC ) EFFE, T2 RS . HRIEASE N FSYNC
Jik v 5 FEE A1 22 931, PCM o [i) 235 Bsf Ao R 850 o o R

o KM Long Frame Sync
o WM Short Frame Sync

KeilFl, FaiE D PR K 16 A 17 Fros.

¥E:

a. KA, P 15 FioR, FSYNC kifise fE45ET 14 Slot (K% . Slot 7£ TDM H & (1 2 A& 54N 7 38 Fr o5
(A% Wk 15 Fro TIMCASP #1111 TDM {245 6 4> Slots, RI'E i £ [ a$E 6 FiEddi. =, Slot A5+

A—EE T MM EIREE . thin Slot WTREN 32 bit, H (4% 24 bit H 347 (Audio Word)  + 8 bit F 1A
78 (Zero Padding) . ANFEIJ XS Slot IRERTBEAT Fir X 3, HLdn Circus Logic #XZ 24 Channel Block;

| | | | | |

FS(A) | | | | | | |

- R R

AXR[n] —K Slot 0 X Slot 1 X Slot 2 X Slot 3 X Slot 4 X Slot 5 X Slot 0 X Slot 1 X Slot 2 X Slot 3 )l
¢ TDM frame ?|1

B 15, K254

b. W, FSYNC Jikof9e FE55F 14> BCLK Ji K 5
c. MIFEAGE—heitE, AFEJ FXT FSYNC ki 58 B K fil A ia it it i Bl fe A, Las AT .



PCM_SYNC | IR

PCM_CLK||||||||||||||||||||||||||||

PCM_OUT 1 2 3 4 5 6 7 |8

PCMIN  Undefired | 1 | 2 | 3| 4 | 5 | 6 | 7 | 8 | Undefined

P 16. 8-bit K hi[] D =

PCM_SYNC [ ]

PCM_CLK ||||||||||||||||||||||||||||||||||||||||||||

PCM_.OUT ——— 1|2 |3 |4 5 (6|7 |8]9][10]11]12[13]14 |15 | f6

PCM_IN Undefined | 1 [ 2|3 |4 |5|6 |7 |8 |9[10[11[12]13[14[15[16| Undefined

K 17. 16-bit ki 255

KFRKAEMWIFE . MSB/LSB FIEALIREERIX A, XN PCM I P, 15Z575 14 CSR BC06 I H:
pcmconfigv2 1

4. HARE

I AR T E, AT LA E CODEC 1) DAI TAREANHE #/ERE R . LA AKM 1) 24bit 4ch
DAC AK4413 Jfl, 4n# 3 frn, it E TDM[1:0141 DIF[2:0]%5 5 M2 free (8, AT LAE$EIL SDT1 8 01 T4E
T 20 FOR[AIREER, 7E Datasheet HH VR AH 1 AFRRR 2 A I A B o



http://www.wangdali.net/wp-content/uploads/2015/07/pcmconfigv2_1.7z
http://www.akm.com/akm/en/product/datasheet1/?partno=AK4413EQ
http://www.wangdali.net/wp-content/uploads/2015/07/long_frame_sync_8b.png
http://www.wangdali.net/wp-content/uploads/2015/07/short_frame_sync_16b.png

Mode TDMI1 | TDMO | DIF2 | DIF1 | DIFO | SDTI Format LRCK | BICK
0 0 0 0 | 16-bit LSB justified H/L | =32fs
1 0 0 I | 20-bit LSB justified H/L | >40fs
2 0 1 0 | 24-bit MSB justified H/L | >48fs
3 0 1 1 24-bit IS compatible L/H | =48fs
Normal - 0 : .

4 1 0 0 24-bit LSB justified H/L | >48fs
5 1 0 I | 32-bit LSB justified H/L | >64fs
6 1 1 0 | 32-bit MSB justified H/L | >64fs
7 1 1 1 | 32-bit I’S compatible | L/H | >64fs

0 0 0 |N/A

0 0 1| NA
8 0 1 0 | 24-bit MSB justified ) 256fs
TDM256 9 0 1 0 1 1 24—b?t I’S ccllmp-atib]e { 256fS
10 | 0 0 24-bit LSB justified T 256fs
11 1 0 I | 32-bit LSB justified T 256fs
12 1 1 0 | 32-bit MSB justified T 256fs
13 1 1 1 | 32-bit IS compatible 1| 256fs

0 0 0 |N/A

0 0 1| NA
14 0 1 0 | 24-bit MSB justified T 128fs
TDMI28 15 | | 0 1 | 24-@ I’S C(?mp-atib]e l 128fs
16 | 0 0 24-bit LSB justified T 128fs
17 1 0 I | 32-bit LSB justified T 128fs
18 1 1 0 | 32-bit MSB justified T 128fs
19 1 1 1 | 32-bit I’S compatible l 128fs

5. if8h (BCLK) SHZA&

FSYNC F80i 4%

R 3 Wy R DA L

FA8kHz W R4, TDM I RGHTEhE % N: 8 x 32 x 48kHz = 12.288 MHz

7E#31F Datasheet HA] UL L% TDM128/TDM256/TDM384/TDM512 “51ii ik, HU7MI& XA A TDM E4iE i
AL R L . (R . G B45] 8 il (Channels) 32bit 3% 8%, 7RFkN TDM256 (=8*32) . TDM
ZA G B R gt ] DA PR SR AR R 3R DL TDM MK A5 H . AHFEIFIBI T, TDM RGH iR .

48kHz x 256 = 12.288 MHz
N 4 % RSG5k SCK/BCLK FIRFER fs & TDM iK% &

G RRER (1l 44.1 kHz, 48 kHz %8) . Frame SR MAFE A HilEdE . PCM
KRES EHR B AL IR E — I 7E 16-32bit (e oA 16/24bit) . IR4XT 8 i, MM FIE 32bit SAEEE, Skt



http://www.wangdali.net/i2s/aud_if_format/

SAMPLING SYSTEM CLOCK FREQUENCY (fsck), MHz

FREQUENCY 128 fg 192 fg 256 fg 384 fg 512 fg 768 fg 1152 fg
8 kHz 1.024 1.536 2.048 3.072 4.096 6.144 9.216

16 kHz 2.048 3.072 4.096 6.144 8.192 12.288 18.432

32 kHz 4.096 6.144 8.192 12.288 16.384 24.576 36.864
441 kHz 5.6448 8.4672 11.2896 16.9344 22.5792 33.8688 —m
48 kHz B.144 9.216 12.288 18.432 24.576 36.864 -
88.2 kHz 11.2896 16.9344 22.5792 33.8688 —M —M —m
96 kHz 12.288 18.432 24.576 36.864 —m —m —m
192 kHz 24.576 36.864 —M —M — — —

R 4. DL ERKE RIS B R G B
6. HHEH

7& PCM/TDM f&4r 1 s mi (Slots) 1, A REILELHE S St 2 4M(E E.. HLiifE CSR BCO6 #5114 Datasheet
UL, HEE A 16 bit Slot FKHF, 3 5 8 bit KAFH bit il LLUAERZAL (Sign Extension) . FIHFE (Zeros
Padding) /& F% Motorola 4affid#s 1) 3 bit H A EAE, 1K 18 k.

Sign
Extension

pcMoOuT 4 1 |2 |3 |45 |[6|[7]s

| 9 |10 |11 ]12]13]14]15 ][]}
8-Bit N
Sample 7

A 16-bit slot with 8-bit companded sample and sign extension selected.

8-Bit

lr Sample >
PCMOUT 4 1 | 2| 3|4 |5 |6 |78 ]9 [1w0[11]12]13]14]15 6]
Zeros
Padding >

A 16-bit slot with 8-bit companded sample and zeros padding selected.

Sign
Extension’(
pcMour 1 |23 [4]|5 6|78 ]9 |w0][11]12]13[14a]15].6]F
C 13-Bit
I Sample

——|

A 16-bit slot with 13-bit linear sample and sign extension selected.

L 13-Bit |
|' Sample

peMmour 4 1 |2 |3|afs 6|78 o[ ]r]n]a]s]w]

Audio
Gain !

A 16-bit slot with 13-bit linear sample and audio gain selected.

[ 18. 16-bit fir KA 74


http://www.wangdali.net/i2s%e5%8d%8f%e8%ae%ae%e5%9f%ba%e7%a1%80/sck_vs_fs/
http://www.wangdali.net/wp-content/uploads/2015/07/16b_slot_sample_format.png

7. Lo

DL R&S & 4143 BT i UPV Audio Analyzer |, £ DAL UM BTt , il 19, wT LB aRmia 2 i
Slots % (No of Slots, X} T 'S % 2) , Slot 1K )¥, Lead Bits 3/~ XEIRAEN T Slot FF4&17 & ) OFFSET
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Hegno

S/PDIF: Sony/Philips Digital Interface Format
Intel HDA: Intel High Definition Audio
Ethernet AVB: Audio Video Bridging
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