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VFTN | Analog
11
VFTP | Analog
9 ACER(*1) .
GST (0] Analog 50pF 10kQ (*2) Hi-Z
6 ACETT -
GSR o Analog 40pF 600Q (*2.43) Hi-Z
7
VFR | Analog
8 ACE Ty Analog ,
VR ) Analog 40pF 6009 (2.43) ground Hi-Z
5
VDD -
13
VSS -
4
FS | CMOS V% N-1|
2
BCLK | CMOS F—TUFT
1 . .
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MUTEN | CMOS F—TFT
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X RAER
INSA—A =] min max ==X v)
EIRE T
T a2 VER VDD -0.3 4.6 \Y;
7 T & Vs INEE VTD -0.3 VDD+0.3 \Y,
7 a7 HNEE VTA -0.3 VDD+0.3 Vv
AJ1ER (ERE %2BR<) N -10 10 mA
PRAT I E Tstg -55 125 C
) ZOMEBITFETHER LSS, 7T A2 WIET LR HD £7,
F72 ZOFANET TOBFIHIEIRIEINERE A,
HERERH
INSA—4H Hix=3 min typ max ==K iva
EBREE THulIF U2 LVER VDD 3.0 3.3 3.6 \Y;
N 1 i Ta -40 85 C
T L— L7 ) FS -1.0% 8 +1.0% kHz
) EEITSE T JLUE - VSS=0V
*)CODEC DK MEIZ8KHZ TOEFHR & 7 0 £77,
BRI

Bt D72 W R Y . HAREILVDD = +3.0 V~+3.6V., Ta=-40~+85C. FS=8KkHzIZB W T{RiFINE7,

B DCHfE
IEH ERR= & min typ Max B
MEE &ERin D1 (FE1) H D139 I A fnf 8 13 mA
IDD2 U —Z17(BCLK=L) 5 100 u A
FUHE LU VOH loH=-1.6mA
0.8vDD Vv
i )T
FIUH K L~ VoL loL=1.6mA 04 Y
Hi 778 '
FOHIE L VIH
AJIEE 0.7vDD Vi
T UX VKLU VIL
A ET 0.3vDD Vv
AT T ILL -10 +10 | uA
SR WAR/ RLNEER ILT NZA AT — MR -10 +10 LA
TIrIarsrsI R VRG 1.4 1.5 1.6 Vv
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(1) BIESME - BCLK=2.048MHz, H /1134 CHEA ST,
VFTN,VFTP(ZEE A /1) & ¥ 1020Hz@0dBmMO A /7, DR X ¥ 1020Hz@0dBmO Code % A 17,
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®PCM1>Z7x—X (Lomg Frame, Short Frame)

[AK2301]

Kt 7 X 834 Ta=-40 to +85°C, VDD = 3.0~3.6V, VSS = 0V, FS=8kHzIZ B\ TOEFHK L2V £9, 2TD
HAhvroXA4 0787 A—=4%21FVOH = 0.8VDDELTNVOL = 04VIZTHIEENE T, ETHOAIE LD
BAI T RTF A—F—TVIH = 0.7VDD X TVIL = 0.3VDDIZ THIE S E T,

BACH

INTGA—A %5 | Min | Typ | Max |EHfI |ZREK
FS Frequency for | -1.0% 8 +1.0% | kHz

_ frex8N _
BCLK Frequency fes (N=1-32) kHz
BCLK Duty Cycle twe 40 60 %
Rising/Falling Time: (BCLK,FS, DX,DR) iRB 40 | ns
FB
Hold Time: BCLK Low to FS High ther 60 ns
X1, 2
Setup Time: FS High to BCLK Low tsre 60 ns
Setup Time: DR to BCLK Low tsps 60 ns
Hold Time: BCLK Low to DR thed 60 ns
Delay Time: BCLK High to DX valid *1) tosp 0 60 ns
Delay Time: (A) BCLK Low to DX High-Z or (B) FS Low to DX ¢ 0 60 ns
High-Z or (C) BCLK High to DX High-Z EL) | P
Long Frame
Hold Time: 2™ period of BCLK Low to FS Low tugr, | 60 ns
?elay Time: FS or BCLK High, whichever is later,to DX valid torm 60 ns 1
1)
FS Pulse Width Low twesL 1 BCLK
Short Frame
Hold Time: BCLK Low to FS Low thees 60 ns
X2
Setup Time: FS Low to BCLK Low tsers 60 ns
(1£1) BO0pFOAEMA R, KTU0.2mABKE)

<MS0416-J-02> 6 2013/05




ASAHI KASEI

Interface Timing

[AK2301]

5,

tWFSL

1. Long Frame

/n
1 msB X
*

2X3X41X5

t

SDB; 6%

0
2X3X4
W

<MS0416-3-02>

[X|2. Short Frame

2013/05




ASAHI KASEI [AK2301]
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*EZERAIXT IO A VIiF0dBEREICTHIE L TWVWET,
s« FSABKHZA B 7= 5 2 0O 7 S B e ‘if FS MG R = EE s T
Z
TF&EW,
W 1 55t
IE B BIE &4 min typ max Bifsf
VAvR=C IR % VETP,VFTN 0.531 Vrms
. : 0dBmO0@1020Hz A/
Mokt N1 A v (G=#h) — @ -0.6 0.6 dB
Haxt A7 v DX (*1) 3.14dBmOA /) 0.762 Vrms
Tru L DR 0.531 Vrms
- 0dBmM0@1020H
FAT ) A B I Y; 06 | d8
B ARAH STV~ VR 3.14dBmOAH 4 & 0.762 Vrms
(*1)7£%) T0dBm0=0.531Vrms
BEELANILEYE
IE B BIE &4 min typ max B
EERE L VRRE H#L~L: | -55dBm0~-50dBmO 1.2 — 1.2
(A—D) -10dBm0O -50dBm0~-40dBm0 -0.4 — 0.4 dB
VFTP,VFTN — DX 1020Hz Tone | -40dBm0~ 3dBmO -0.2 — 0.2
AR RIE LV R H#L~L: | -55dBm0~-50dBmO 1.2 — 1.2
(D—A) -10dBm0O -50dBmO0~-40dBm0 -0.4 — 0.4 dB
DR — VR 1020Hz Tone | -40dBmO~ 3dBmO -0.2 — 0.2
Bz 18 2 B R BT
IE B BIE &8 min typ max =R v
[iv=i= PN & i n FLVE: 0.05kHz — — -30
(A—D) 0dBM0@1020Hz 0.06kHz — — -26
0.2kHz -1.8 — 0
VFTP,VFTNGES) — DX 0.3~3.0kHz 015 | — 0.15 | dB
3.4kHz -0.8 — 0
4.0kHz — — -14
R38R I JB I B R FEUE: 0~3.0kHz 015 | — 0.15
(D—A) 0dBM0@1020Hz 3.4kHz -0.8 — 0 dB
DR — VR 4.0kHz — — -14
EHEN
IE B BIE &4 min typ max =2k va
& Btk aE AL 1020Hz Tone -40dBmO0~-45dBm0 | 25 — —
(A—D) -30dBm0~-40dBmO0 | 30 — — dB
VFTP,VFTN(ES) — DX 0dBmM0~-30dBm0 36 — —
ERED SR oY =n= WA 1020Hz Tone -40dBm0~-45dBm0 | 25 — —
(D—A) -30dBm0~-40dBmO0 | 30 — — dB
DR — VR 0dBm0~-30dBm0 36 — —
¥1) u-LawiiiEC-message,A-LawiE|ZPsophometric™ ¢ /L4 {#
<MS0416-J-02> 8 2013/05




ASAHI KASEI [AK2301]
B/ 1 XEH
IE H BIE & min typ max B4
MomEhkHEE A—D (FE1) | 4 -law, C-message — 8 13 |dBrnCO
VFTP,VFTN(ZE#h)—DX A-law, Psophometric — -85 | -so0 |dBmOp
HmEhRHES D—A (FE2) | 4 -law, C-message — 5 10 |dBrnCO
DR — VR A-law, Psophometric - -85 | -80 |dBmOp
\ - IR L L
s Er EAE 2 : _ _
BIRMERIRAL (5R) VDD=3.3V/+66mVop  f=0~10kHz 55 dB
EIRMEEREL (218) I L~LifE |k — 55 — | dB

H1) 79w s AN = T7Furs 77 RLe~r

E2) 74 Y4/ A} (DR)=+0 CODE

BE—FroRILAREE

IE B HBIE F 4 min typ max ==Xy

RN E M0 VFTP 0dBm0@1020Hz B N [

VFTP — VR,GSR(ZH)) DR = PCM 0-Code

ZARM— X5 DR=PCM 0dBmO0 Code@1020Hz B S (R

DR — DX VFTP,VFTN =0 Vrms

WEEARTUTHEEAMPT

H H BIESEH min typ max B{g

H) AL ACE M, JmiEiEdiate 10 — — kQ

HAOAMA & — — 50 pF
SRR

IFE . - —
i (8% iL100pF ., f=80KHZZZiE ) 12 6 |
BZEESHIFE VR
H H BIESEH min typ max B{g

H /) EEE(AGND L) PCM +0 code A /7 — 1.5 — \Y

)AL ACH fif 600 | — — Q

B2 EARTUTHMEAMPR

H H BIESEH min typ max B{g

HD B ERHL ACE], JHiEIRPiE T 600 — — Q

RS & — — 40 pF
0dB#% . 1020Hz@0dBmMOA /) 50 70 _

SINAD VR,GSRZ£E) H /1 H:(600 Q £17#) C-message 4B
0dBi%E. 1020Hz@0dBmMO A7) 80
VR,GSRZ=#) H 77 #5(5k Q £ 4+f) C-message

FIAF SR HANE (J s 2% B:100pF, fe=40kHZzi% T 8| -12 — 6 dB

e R H TR E 3.14dBm07 ¥ # )L 21— KDRA Jj i — 2.15 — Vp-p
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NyFr—-EVEE

16/ TSSOP
px 1 ~ 16 [ MUTEN
BCLK 2 15 1 ALAWN
DrR L3 14 ([ PLLC
Fs L4 13 - vss
vDD [5 12 [ VREF
GSR L6 11 [ VFTP
VER 7 10 [ VFTN
vR 18 9 [GST
T—F T %

1) 18 F7

(2) BfF=— R YWWXX (5#7)
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[E] BE 48 Ak
Jovy B HE
AMPT BEEHY AT L0dB (BIEOL LKA > k) OF A VAL T 7T,

SMFTF OB CEEN L L IEY L IV Ty ROX AL VT o 7 a1, i
HHUZI0KQLL EIZL T TF &V, Hui T OERITRD L H 2> TWET,
VFTN : X7 > F R AT
VFTP : X7 7 IEfE A /)
GST : A7 v 7H
AMPR ZEHY AT H0dB (BiEQLILIRA > b)) OF A VHEH AT 7 TF,
K7 o7 LTHERA L, AMPToBRIITE#G LT 7=y RorA v
T U7 R LUET, B OBRITIRO X Do TnET,

VFR : <7 v 7 #r AT GSR : X7 A
ZAE I OVRYG 1 & ZZB R 25K 25515, SMHT oAfT & miERLE &b
HTB00QLLEDACAFICARD LI LTTFE,

AAF HFORLUHEZBGIEH 7 4 V2 T3, 2IRORCH—/SA 7 L Z TR SN TH
D, AIDI U NN—2 DY 7Y TSR A ZRELET,

CODEC AN ENT=T Fa 7 ESEEMANCHEN8E v hDPCMT — & (28 # L £ 4, E 1

A/D HIE LT, ITU-T G71LICHERL L 7~ A-Law £ 7= idp-Lawx 7R — h L £,

A-LawTlHfE# ey hORIEEH B I R2WET,
BRI OZRIT. ALAWNE > TE 2 220 E5,

"H". u-Law "L": A-Law

F7o. HHIREIRA 7 0 V2 2N L TOET,
CODEC DRI+ X W E D IAENZ8E v h ODPCMT — & & [EMANC WM LA L %
D/A o, EERIE LT, ITU-T G.71LCHERL L 7= A-Law & p-LawZ AR — h L £ 9,

A-LawTIIEE Yy hOKIEL B 22V ET,
ERRIOEIR T, ALAWNE > TEZ 22V ET,

"H": p-Law "L":  A-Law
SMF DIA= 23— 2 O ) B AN O JE Bk oy 2 B0 37200 7 1 L2 T,
BGREF EEME SN AN R v FTEEREBICLY . BERT /75 NEFE

EIHALET, (L5Vtyp) LEDZ, 1.0 pFLLEOFEEZHEH L THFIV,
AL, IMBARHIIERE LW T IV, SN AM 28 L7258 ORERFIEITARGE
BLhrhET, ZOBEEZINTTIFRICRDGE1E. Ny 77 Lz % ZF|
AT,

PCM I/F BCLKTED b BT —H L — s TPCMT—X# &2 A LEd, PCMA V&7 =
— Z|ZiZLongFrame,ShortFrame®2>OE— K23 H Y £4, ZD25DF— N
LSIZSHEPHE L £7,

PCM7 — % |[IDR,DX¥i - H A ) EvE T,

<MS0416-3-02> 12 2013/05




ASAHI KASEI [AK2301]

| e

EPCMO—TF w5

®A/D

AMPT IV A ST Fu 7E5EIE, TR UHEERIEH T 4 v2 (AAF) Zi@i LT, 88y hdOPCM
F—RICEHBENET, BHSNTZPCMT — Z 1%, 83— DR A8 2 J8 I B ME (AID) 7= 345 72 A5 il R
7 4 VE BidiEts,. DXL Y BCLKDIY.H ER D ICFEE L TMSBASIEICH D ENET, ZoiEHAE
NWAHPCMT —H 1TA w-lawlE T, + 7 LA —/uH33.14dBm0E L CEFEES N, 7Hua Z AHMHIT
0.762Vrms®d A /1733.14dBmO0DF Y X )L aa— RIZE# SN E 7,

*D/A
DR - £ W BCLKIZ[AM L CAT) SNTZPCMT — & X, 83— ¥ DR LR I8 Bre 1 (DIA) D kR 72 itk &
Fole 7 Va7 4 F ik, 7ha 7 E5ICE#]mIh, & 5IZSMF(fe=30kHz typ)lZ T i iy %
BOBROWCVREE LV ASNE T, AT DHPCMT —Z OFE 5%, K& RERICA u-lawe T, +
TR =)L 33.14dBm0E L CERINE T, NS DT7 e 7ESDL~riE, 3.14dBmOA NFEZ
0.762Vrms & 72 ¥ £97,

B PCMAAT7z—R

AK230LIZLAF D 2 DDOPCMT —H A U H 7 = — A% P R— L THET,
+ Long Frame Sync(LF)
+ Short Frame Sync(SF)
PCMT — % |3 1(DR,DX) 7 SIER A ) S E 4,
WTNOEGEELT —XIIMSBY 7 — A R TAH N ENET,

SPCMAU AT —ADRR
Long Frame/ Short frame (XFS7> 5 LSIAS HEIYIZHIE L £ 9,

@ LONG FRAME (LF) / SHORT FRAME (SF)

SOLF/SFDHIE A%

HF v *)LCODECIL, LATFD X 912 AT ENT-FSOH #MIZ X ¥ Long Frame, Short Frame?»% H B
(ZHIT L £,

FS="H"® £A R TL— LR
BCLK®2JE#LL | LF
BCLK D 1J&E # SF

AR IT—REBAZVY

PCMF—#% %, 7 L—ARBESFSICHE# L T, 17 L —AKM(125 u s)FEIC TN ZFh8E v F3-5DX,DR
WLV A ESNET, 17 L — ARBIZIERKR32D X A LA 1 v M(BCLK=2.048MHzKf) 7238 U £ 3
N, ALSHEZD ) LORPI DX A LA T v b EfFi> TPCMT—X &= AL ET,
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®FS (Frame Sync: 7L—LRIHES)

8KHz D FEHEATIE 5 TT, 17 L—A(125us)fE:IZ8E Y NDOPCMT —# M A1 & E 7, BCLKE R L
TWD Z EBMETT,

| ' EBEE <EE> |
FSAZ{E LT AE5%, BCLK=LE L TAK2301A T — X 7 L RBEIZL T T &0,

#BCLK (Bit Clock)
PCMT —# L— F & E®HFE T, BCLKIZ64*N (N=1~32) kHz CTERA[GE T,

BCLK
ox —{1 ]2 3]als]e]7]e

|
|
prR |%wel1 |2 |3 ]a]s]6 |7 8] Don't care |

FS

or | % |1]2fsfafs e 7|8 | |
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Sa—Fk
EUREICEL > TCPCM CODECOH IZ I 2 — M52 ENARETT,

Sa—rEVDERE

MUTEN##F 2}k DX F VR F
L R=2—Fh High-Impedance Trars7rsI R
H (ERERP) PCMT — % 7] 7w =27
[DXii£]

MUTEN=LK;|ZT — X H P DGEE, T—X 22y " L%, ROFSOEIEANS 2 =2 — MNRIEBIZE
1ITLET,

[VR¥i]
MUTEN=LIZ L WDACT ¥ ¥ /L7 4 L Z|Z02— KRR ATJ 4, DIAHIIE

141

= — MRIEIZBITL £,
| VAWESE Ly

BCLKA % L) TEIETZERU—F T T— RIZAD F9,

@ FER OEEHE

1)PDH

BCLKf= 1 (LIEE) #%40usec(typ)fifd 2% & . AK230LiZ3U—& 7 (PD) £— KIZAD £7°,
Ry —FZ7 o e GST,DX,GSR,VRIZHI-Z, VREF,PLLCIZVSSIZZ2 Y £,

2)P DS

PDHIZBCLKEFSA 2T 5 EPDE— RBMERESNE T, BEHIBIIED% . PDERR%50msec(typ) D M
MUTE#E (DX=High-Z, VR=AGND) 272V £7,

PDRfA PDfZR& MUTEfZR&
BCLK{Z L
BCLKA 73
40ug
i -
ST
AR
PDIEE
RER
— ! 50 -
MUTE{EE meee =
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W7 —FEOHEHETIE

BIFAL D LIFRAK2301 2 EES OB, LU N O FIECEMEZBRMG SN D Z & 2 HEREL £,

N - FS="L”
NI=T Y7 - BCLK="L"
- MUTEN="L"
FS & ' BCLK
DG B IR
200ms vV = A b
¢ - CODEC #J¥{L.BH#A,
60msec 7 =1 b
Il + CODEC #IMI{5% 7.
- MUTEN="H"
CODEC [E #{ER4E

<MS0416-3-02> 16 2013/05




ASAHI KASEI

[AK2301]

| M HES R B (1)
EIET7VT SIET7T
OB OB
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ERXGIEER

0. AFICEHF I nzigrtidyy (LUF, TREGE] CvnET, ) | BRO, REFOHARIZS
XFELTUL, ALLEOTZDICTERSERTHZI RO ET, EVELT, ZHEH%E
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