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22 WMB8731 BeEHIAIE

XERERNME—TEIMRR AN831 FBEINER/FS TR WM8731, iZ SR ERRITHEE
Feh A BESERSMEIBIIEFHY A/D F D/A HIRINEE, ZiS HHY ADC F1 DAC RUSRAFSIER /Y
8KHz B 96KHz BJ 1, AIAEIRAYEUIEEN 16-32 A, wWM8731 BINERE 11 PNE5FES. IZoH
AIRIER AR TAERTR TERSFIThaEER @I LA 12¢ BB XIENERRIX 11 NEFs T1ERL
RIBECESRTHIRY. ANiRit wme73l TAEFEEL, RIFMERIR A 48KHZ FAHRAIEHRAIIKE /T 16
i, wm8731 RUEIFE5uENR 5 1RSI, $38I/9: BCLKEIFESRATSH). DACDAT(DAC EFEIN
#UEHIN). DACLRC(DAC RHF7//AFIEISS). ADCDAT(ADC SIS SHItH). ADCLRC(ADC KA
E/AFBES). EARI FPGA IMIRE, WM8731 FEiRE. ADCDAT, DACDAT, ADCLRC #]
DACLRC SR BCLK ), EEA BCLK RYNREGEHTIREWE(EH. BCLK, DACDAT, DACLRC,

ADCLRC 5 WM8731 Bt NSS, ADCDAT I WM8731 Ui E.
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?ﬁ%ﬁ? |1|2|3| hahqlnl |1|2|3| hah4|n|
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Right justified &zt
A 1ffs !
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opoonts T [ile[s]  Jealtle[+[2[5]  wa[m[ "]
MSB LSB
Input Word Length (WL)

DSP/PCM t&=t; (MODE A)

4/13



1ffs

X

€» 1BCLK

LEFT CHANNEL

RIGHT CHANNEL

>

DACDAT !/
ADCDAT

JEE

|n—2|n—1| n

JEE

|n—2|n—1| n |

MSB

Input Word Length (WL)

LSB

B

ANSLIGIESR Right justified 1R,

DSP/PCM t&=,; (MODE B)

5/13



3

KEfER 20 #; R
SisHIER, SMEEE, RESNFRF=E,

&, BIARNE

REGISTER
ADDRESS

BIT

LABEL

DEFAULT

DESCRIPTION

0000111
Digital Audio
Interface
Fomat

1:0

FORMAT[1:0]

10

Audio Data Format Select

11 = DSP Mode, frame sync + 2 data
packed words

10 = I*S Format, MSB-First left-1
justified

01 = MSB-First, left justified

00 = MSB-First, right justified |

32

IWL[1:0]

10

Input Audio Data Bit Length Select
11 = 32 bits
10 = 24 bits
01 = 20 bits
00 = 16 bits

LRP

DACLRC phase control (in left, night
or ’'S maodes)

1 = Right Channel DAC data when
DACLRC high

0 = Right Channel DAC data when
DACLRC low

{opposite phasing in I°S mode)
or
DSP mode A/B select {in DSP mode

only)

1=MSB is available on 2nd BCLK
rising edge after DACLRC rising edge
0= MSB is available on 1st BCLK
nising edge after DACLRC rising edge

LRSWAP

DAC Left Right Clock Swap
1 = Right Channel DAC Data Left
0 = Right Channel DAC Data Right

MS

Master Slave Mode Control
|‘1 = Enable Master Model
0 = Enable Slave Mode

BCLKINY

Bit Clock Invert
1 = Invert BCLK

0 = Don't invert BCLK

it

ERiE

lut_wm8731 =G S Fashc Bl NA EERE
SEZGIFEAAEF] wmo731 B 5 EEEFA.

ALINHTNRERTEF G KEv2 2EIKT, WMRENE kev2 I T T, FHERE RER
FHARERNIA R TRISEM. AERF

B SRS

W EHRERR B
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audio_rx JERIIRIR, MIMEZRNBARIESES, THEAFENEMRN, BHRTEE
EEHRRFHTEE, B "Right justified” HRIVAIESFEIRTLIERIEKGESESHTE RCE598
B, H BCLKESRI LA AR ERKETEH MR TE SR TESAIEE. ELRC(E
SHEEF, H sckESH Lo AR EREEIEH TR TE SR TESRITE.

ESEH o i
clk in GREZUETUN

rst in LSRN, BEA
sck_belk in FESEE bit AP
ws_lre in ADC RHERTEF

sdata in BT O BITEIERA
left_data out EEBEHUE

right_data out AR SRR

data_valid out EEmRR S

audio_rx S UEKIERIR]

audio_tx RESNAIXIRR, STRAAFEEIEIRENSTH. RFBENFEIIIEE, 18
EESoohRE, R DOR3 MIHGHNAIXER, £ (RCESETHE, BRIBHEAS
FSPRTRIARIEEEE, BCLK (55 MO RETRFHTESHIRNBITESHITE, £ RC
55 Lo BERISEEHREEFRIRICARESUE, £ BCK E5 NG TAEFRHTESE
BNEBRTESHITIE.

(=3 y10) 588
clk in ENEZEETIAN
rst in FEEMAN, B8
sck_belk in etz bit B
ws_lre in ADC KR
sdata out PR MRy TN
left_data in EEBEHE
right_data in aEEsE
read_data_en out SIMEUEIEE, 1RRI— R EIHAEEY

audio_tx BHAIEERIEO
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fEfELR ‘frame_read write’ S{EFEZE]T FIFO B9 IP core, @I FIFO 458U4EJ9 DDR3
EHEBRANEEEN, BRSEZH DDR3HF., EABTNERIAR, FrERRNZESFE FIFO, LA
write_buf 5 N#EERAY FIFO J9f5I1E vivado & FIFO IP core i &1 :

1. $JF Tools 2B THY “IP Compiler” , TERHAIRE FHTININRE, RETHER

&5" Customize” :

IF (20/70) Instance Name |afifo 64i 2560 256 ®||Customize‘
= (1 Modul

_U a2 - IP

£ [ Memory

T X Hame DBEM Based FIFQ
E D Distributed RAM

~Juf Distributed FIFO (1.2} Version 1.4

~faF Distributed ROM (1.3) e ol oo

z 5@: Distributed Shift Register T eI o

= EEIZ Distributed S5imple Dual Po

d . . -Part (PD5S settings)
: EEF Distributed 5ingle Port R&

B (I3 DRM Family Logos2
.4k DRM Based Dual Port REM (1
i e i ] (O e PG2L1O0KH
B DR Based FIFO (1.4)
Package FBG&T6

- JmF DEM Based ROM (1.3)
= EEI: DBEM Based Simple Dual Port Speed Grade -8
~Jmf DRM Based Single Port RBM

#- [0 Multiplier

m- [ pLL

2. ERENFE NHTUNTEE, RESEREIRFE Generate BIEJ4ERL IP:
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ymbol & X || - DEM Resource TUsage —

DBM Resource Type DRM18K Actual DBM Rescurse Type DEM1SE
The total used DRM1SK is & The total DRMISK is 310

f| Enable Low Power Mode

Reset Type and FIFQ Type
Beset Type ASYNC w
FIFQ Type ASYN FIFO
Data Width Type
Write/Read Port Use Same Data Width

Enable Byte Write

Hut

wr_clk zd_clk
wr_rst rd_rat
wr_en zd_sn Write Port
wr_data[63:0] rd_data[255:0]
wr_full rd_sampty Address Width 10 [6:20] Data Width &4 Fl=TE52F
=_water_level[10:0] rd_water_lewel[8:0]
almost_full almost_empty Byte Numbers 4 [2:128]
rRead Port
Rddress Width 2 [6:20] Data Width 258 PE=FE52]
Byte Numbers 4 [2:128]

Enable rd oce Signal
Enable Output Register

Enable Clock Polarity Invert for Output BRegister

FIFO Flag
/| Enable Almost Full Water Level
Almost Full Numbers 1020 [1:1020]
\/ Enable Almost Empty Water Level

[T Elmost Empty Humbers 4 [4:255]

3. BEEERRPEEGIL FIFo AR ORZFATLAER FIFO T, £ read_buf RBREHFAYE
PR, BRRNSHIREMROGLRESERSEHIE.

frame_fifo_write #R5ERY, FIFO HUEZIFMNEBTFIESRIIB AN, 21R FIFO ZEOR R FIFO, FILA
TR SHIENER SR, WSTERENT, KEISHIEEKEHAREIRE "S_AcK" ,
NEREEREEE, WHNGW FIFO ZREIK/MATS “S_CHECK_FIFO” , 1&E FIFO AEIRREH%—
RRRE, NRBEBZRIEIRE, BARKEFMHESIRE "S_WRITE_BURST" RABFMEHAN
“S_WRITE_BURST_END" JIRZ.
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[ES&W

mem_clk

rst
wr_burst_req
wr_burst_len
wr_burst_addr

wr_burst_data_req

wr_burst_finish

write_req

write_req_ack
write_finish
write_addr_0
write_addr_1
write_addr_2
write_addr 3

write_addr_index

—

frame_fifo_write FRHUIAZSHL

Y10
in

in

out
out

out

in

n

out
out
in
in
in
in

n

1588
HMNERTEfiERR BRI TR
SEEMBN, BEM
XHEFiERREHIEE, BiEK
XEFiEREElRE, BIEkKE
XEfFiEEREIRE, SiEkEH bt
XEfFiERRElRE, SIEREIERR, =e—1
RIREEIAL, T IER FIFO RUREURE
XEFiERRElRE, BiskaE®
—in (KEEHIE) 5HE, WEINEE R
5K, FHERSPUTIEEHTRIENK
—i (KEHIE) BN
—in (KEHE) 7Tk
—in (KEHIE) SEHbit o
—in (KEEEE) SEHbit 1
—in (KEHIE) SEbit 2
—in (KEHIE) SEHbL 3
—in (KEZHIE) SEIBUNGERE,

0: write_addr 0
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1: write addr 1

2: write_addr 2

3: write_addr 3

write_len in —ifl (REZUE) BKE
fifo_aclr out AEKRISEKE, EREB= FIFO
rdusedw in FIFO SEimAEURFERE

frame_fifo_write fRERimO

frame_fifo_read SHRRFEA NI MEBTFiEERIEENEIE, AREE FIFo, WMRFERFE FIFo aILA
SER AR N E RS BT PR B EL AT S avEEie, IS EEREN T E RN, WEIEESKLAGHA
MRS "S_ACK” , EFETBEKRBEENE, #HA FIFO RERMKE “S_CHECK_FIFO" ,11&R
FIFO DEEBH—RREKIE, BARKIEIRS "S_READBURST" \RAFELEERFHA

“S_READ_BURST_END" .

S_READ_BURST S_END

S_READ_BURST_END

—~—— e

frame_fifo_read fRHUIRZSH

S 75 i5t6
mem_clk in SNEBIFESRRIF AT
st in SSEMEN, BEl
rd_burst_req out SRS, AR
rd_burst_len Ut SRR, EERKE
rd_burst_addr out iSRRG, AR
rd_burst_data_valid in RIS, EERAIEER
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rd_burst_finish in XHEFiEREFIRE, XiE ke

read_req in — SR IA

read _req_ack out — IR R S
read_finish out — RIS,
read_addr_0 in — NGBS E L 0
read_addr_1 in — IR E L 1
read_addr 2 in — N ESEE L 2
read_addr_3 in — SRR L 3
read_addr_index in — RS R iR

0: read addr 0

1: read addr 1

2: read addr 2

3: read addr 3
read _len in BRI E
fifo_aclr out HMEB FIFO B8 &1
wrusedw in FIFO BimfERAZSBEIA/N

frame_fifo_read 1&5Riz

audio_key fRIREETCAREBINAEREEH, INSHERINT, SRBIE NTEHEARERT,
HIRIEINTTREE NSEROATS.

5_RECORD S_PLAY

»

audio_key HEHKSEEILE]
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[ES&R p10) i%8e

clk in iIEELTON

rst in LSRN, BEA
key in G A TIN

record out RERSER

play out EHRASIE
write_req out SHIRTTA
write_req_ack in SHIERNE

read_req out AT
read_req_ack in RS

frame_read_write {ERSSAL ESAIIEURIESRVETEE, XBFERT R FIFO KR IEATEha)R,
130 FIFO B \BE AT HH B A A A SR e R SR A Ba A4 R,

4 SCIEISR

FRIRESEEIERIBEAN 11 T R, WTEMxR, RIEAZRXAEN, AETHE
WAERF, EFKEV2 A, #HTRE, RHEEEREBEENRKIRE.
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