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O SCLKOOOOOODoDoobooesNODoooobobooobobooobobooobobooo

g CSN="L"OD0D01e000000sCclK OO oooooooooooooog
obob00o0osSClK D1e000bOonbooboboooboboobobooobobooobon
UbobogsSClK D1e0 0000000000 0ODATADUDDODOODDOODOODOOODOO

OCSNET—AFZAHA XYoL/ T—2FHAHLEAM

g SCLK D10 000 00DooooooooesNObooooooooooooooooooooo
O SCLK D160 000000000 Db0O0OoCesNObDOooDooboooobobooobooboobonbo

OERFLI-T—2EEAH HEHHLEME (EHRTIER)

O gobOoobooboobOobooobobobOoooooboesNODOOoOooOoooooooonn
g CSN="L"0000000b0ooooooooo20boooooooooooooogon
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ASAHI KASEI [AK2306/LV]

O T—REBEAAHRA(IVYT
(EESCLKIE B & B16bitDDATAESCLK T IR B AHETT

SCLK16
DDDDDDDDD\| g uu|JD

oooooooo
ooboooooooo

* D7| »»»»»»» |DO| z |1l1l1l1| vvvvvvvvvvvvvvvv |D7| vvvvvvvv |D1|D0| z |
oooo oooo 00007000 nooo noooooo
0o 000" oooooo | SCLk 160000 00
ooo oooooooo
ooooo

[SCLK—B§fE1LEY| DATALSCLKZREIMIZH T TEEALHATY
SClkbooO” v oobO” 1" ooboobobooboobobuoobuoooboobobooboooboooo
oboboboboooosckkbooooooooboobo

SCLK16
goooooooo \| = UU|JD

Og

EBEAHF YU

SCLK16 0 0OO0OO0O000D0D0OD
00000 CSNOH'ODOO Ty l

ooo poooo z DATADODOOOOO
goooogoo (Hi-2)
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ASAHI KASEI [AK2306/LV]
o TF—RHEAHLEIILY

EMISCLKEE AR ik

F 516bitMDATAESCLK TP YR T B AHETY

SCLK16 O
Doooooooo —,, 0

| = uu|JD

z |1l1l1l0| ------------- D7| """"" |D1|DO

oooo Ooooooo
oo

goooooooo
gooooooooooooooo
CSNOOOOOO orSCLK160000000O0O0O

|SCLK8DDDDDDDDDDDDDDDDDD |

[SCLK—B§fE.1EBY| DATALSCLKZEMEAIZH T THEAMT HETT

SCLkhb OO v obOo” L1 bobooboboboboboboobooooboooobooboboboboboo
gooboooobobooosckkioooooooooooo

SCLKieOOOOOOO0O
DDDDDDDDD\ . oooooooo
CSN

| e g uu|JD

od

DATA|Z 1|1|1|0 A2|A1|A0|Z|

oooo oooo 000000000
0o 00000000

|SCLK8DDDDDDDDDDDDDDDDDD |

1R CSNZE"L"OFEERITTT I ERALISETY

CSN

SCLK

patA [ 2 [ 1] 1]1]o]o]o]o]z]or] [oo] z Ji[1]o] |
oooo oooo ooooooo
oo »000”

*EE

CSN

SCLK |

DATA | z |3| |2| |1| 10 A2| A1|A0| pA

DDDDDfDDDDD EIEI:EIEI

Obbb ooooooooo DATADDDDEIEIEI
T0bh oooooooo (Hi-2)
110b

(b=0or 1)
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ASAHI KASEI [AK2306/LV]
| LORS
& LORATYS
Bit Bit Bit | Bit Bit Bit Bit Bit Bit Bit Bit Bit
11 10 9 8 7 6 5 4 3 2 1 0
A2 | A1 | AO * D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 * 0 0 - GAOR4 | GAOR3 | GAOR2 | GAOR1 | GAORO
0 0 1 * 0 0 - GA1R4 | GALIR3 | GALIR2 | GA1IR1 | GAIRO
0 1 0 * 0 0 - GAOT4 | GAOT3 GAOT2 | GAOT1 GAOQTO
0 1 1 * 0 0 - GAl1T4 | GALT3 GAlT2 | GAl1T1 GAl1TO
1 0 0 * 0 0 MTCH1 | MTCHO PD PDTN PDCH1 | PDCHO
1 0 1 * 0 0 0 0 TNFQ | ALAWN | SEL2B PCMIF
1 1 0 * Reserved
1 1 1 * Reserved
0 0 Dummy Bitd 0O O
gooo* oooooboogr obood

OOoOoOooo=oood100)CD7,D6 DOOODOO=(101)0D70D4 ODODOOOOOODODOOOODODOOO
goooboboooboobooboobo=o'obboobobooobon

gboobooboooobooboooobooooboooobobooobobooboboobobooo
goooboog=ooono1)psO0b OO0 OoOobDOoUoOoObDOoUoDbDOo D UboOobDOobOb

& LORADEAAE

goooogogoogbobooobooooboobooobobooobobooboobooboboboooDbo
gbobooobobooboboobobooboboooooooogogoogongoogogoogog

goooodogooobooboooboboobooboboooboo

& LORSHEE

FELRA

o)
=

LORE4

FEAfE

god

000

GAORO

0

GAOR1

GAOR2

GAOR3

GAOR4

OO (|-

ooboOooGcGAORODOOOODO

001

GA1RO

GA1R1

GA1R2

GA1R3

GA1R4

OO |—k|O

OO0b0O0O0OGAIRDOOOODO

010

GAOTO

GAOT1

GAOT2

GAOT3

AIWINFRP|IONO|OIARWINFPIO|INOUO|RAWIN|IFLIO

GAOT4

OO |—|O

oobooGcATOODOOOO
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[AK2306/LV]

ASAHI KASEI
F7EL R Bit LY RE4 MEE B BE goo
5 -
6 -
7 -
011 0 GA1TO 0
1 GA1T1 1
2 GA1T2 1 Oo0O000GAlITOOOOOO
3 GA1T3 0
4 GA1T4 0
5 -
6 -
7 -
100 0 PDCHO 0 CODEC CHO,1/87—4 9 & 5E
1 PDCH1 0 0: Power ON 1: Power OFF
RING TONEGEN/RJ—# 88 5E
2 PDTN 1 0: Power ON 1: Power OFF
3 PD 0 ENT—=FHURE
0: Power ON 1: Power OFF
4 MTDXO0 0 Sa—:VRO.VR1,DXiiF
5 MTDX1 0 0:0oond 1. MUTE
6 - 0
7 - 0
101 PCMA 27T —RRER
0 PCMIF 0 0: LF/SF 1: GClI
PCMH A F ¥R ILER
! SEL2B 0 0:CHO-B1 1:CHi1-B1
A/u-lawBIR
2 ALAWN ! 0: A-law  1: p-law
RING TONE& K $uEIR
3 TNFQ 0 0:16Hz 1:20Hz
4 TSTO 0 oooooa
5 TST1 0 gOorordoooooodon
6 TST2 0
7 TST3 0
110 0 0 Reserved
1 0
2 0
3 0
4 0
5 0
6 0
7 0
111 0 0 Reserved
1 0
2 0
3 0
4 0
5 0
6 0
7 0
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ASAHI KASEI [AK2306/LV]

| BB
INTA—A k= min max ==K v]
ogooao
oooo/[mooooa VDD -0.3 6.5 Vv
VvSSsO O VSS -0.1 0.1 Vv
Ooooooooon VTD -0.3 VDD+0.3 Vv
goooooooon VTA -0.3 VDD+0.3 Vv
Oooooooooboooo 1IN -10 10 Oogd
ogooao Tstg -55 125 O
Oooooooooooooobooooooooooooboooooboooono
godooooooooooooon
HERBIERY
INSA—4 Hax=3 min typ max Bifif
0000 0000/000000 (AK2306) VDD 4.75 5.0 5.25 Vv
0000 Oooo/Mooood (AK2306LV) VDD 3.0 3.3 3.6 Vv
oooooa Ta -40 85 O
goooooooon FS 8 kHz
O0oooooooboouonowvssaov
B

000o000bOoboOoOobvDD =45Vt 5%, +3.3V+ 0.3VO Ta=-400+850 0 FS=80 HzO O O OO O OoQoO
go

B DCHit
IEH Hix=3 e min typ Max Bfif
oooa Ppp1(ak2306) |PDCHO0,1=0,0 65
00ooooon VOH loHO -1.6mA
000 0(CMOS/TTL)D 0.8VDD v
00ooooon VoL loLO 1.6mA 04 v
0000 CMOS/TTL)O '
00ooooon VIH 54
oooo o (TTLO OO) ’
VIH v
(CMOSO 0 10) 0.7vDD
00ooooon VIL 08
oooo o (TTLO OO) ’
VIL v
(CMOSO 0 10) 0.3vDD
oooooo 10 -10 +10 bA
oooao Ci 5 pF
oooooo lo O0ooooon -10 +10 uA
ooooooooooo | PDDd - 25 - mwW

*  AK2306[XTTL level Interface/ AK2306LVIEZ CMOS level Interface

MS0093-3-03 23 2001/10




ASAHI KASEI [AK2306/LV]
®CODEC
ogooao
O00000AK2306 : VDD 5.0vV+5%, AK2306LV : VDD 3.3V+0.3V
goooooodBO OO
WiEX T A
I H HBIE &4 min typ max =X v
Dooooo0O0o0o 0dBmMO@1020Hz O [AK2306 0.849 vrms
AK2306LV 0.531 Vrms
goooooo -0.6 O 0.6 dB
AK2306 0.849 Vrms
goooooooa 0dBmO0@1020Hz O O AK2306LY 0531 Vrms
goooood -0.6 O 0.6 dB
gooooood 3.14dBm0O O O AK?2306 1.219 Vrms
(COhoooodBOOO) AK2306LV 0.762 Vrms
BEELRILEHE
" H BIE & min typ max By
goooooooa gooon: -55dBm00O -50dBmO -1.2 O 1.2
od-od -10dBmO -50dBmO00C -40dBmO -0.4 O 0.4 dB
1020Hz Tone | -40dBmO0C 3dBmO -0.2 O 0.2
oooooooog gooon: -55dBmO00 -50dBm0 -1.2 O 1.2
Ood-0o0 -10dBmO -50dBm00O -40dBmO -0.4 O 0.4 dB
1020Hz Tone | -40dBm0OC 3dBmO -0.2 O 0.2
BiEERRBRRBENE
" H BIE &4 min typ max B
ooooooooo oo: 0.05kHz 0 O -30
o0 -00 0dBmO@1020Hz 0.06kHz O O -26
0.2kHz -1.8 0 0
0.30 3.0kHz -0.15 O 0.15 dB
3.4kHz -0.8 O 0
4.0kHz O O -14
goooooooa oo: 00 3.0kHz -0.15 O 0.15
od-od 0dBmO@1020Hz 3.4kHz -0.8 O 0 dB
4.0kHz 0 O -14
BEAHH
H B B &4 min typ max B
goooooooa 1020Hz Tone -40dBmO00 -45dBm0 25 O O
Ood-0o0 -30dBmO00O -40dBmO 30 O O dB
0dBmO0O -30dBmO 36 O a
goooooooa 1020Hz Tone -40dBmO00 -45dBmO0 25 O O
od-od -30dBmO00C -40dBmO 30 O O dB
0dBmO0O -30dBmO 36 O O
oooooooog O O -46 dB
ooooooooo O O -46 dB
ooooogoa -6dBm@860Hz,1380Hz O O -42 dB

00 p -LawO O C-message,A-Law O PsophometricO OO0 OO OO
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ASAHI KASEI [AK2306/LV]
R EE A5
5 H BIE &4 min typ max ==X iys
oooooooog f =1600Hz O O 560 (u O
oooooooooog f =500Hz[] 600Hz O O 220
0o0-00d f =600Hz0 1000Hz O a 145
f =1000Hz0O 2600Hz O O 75 |(p O
f=1600Hz0O O f =2600Hz0 2800Hz O a 105
f =2800Hz0 3000Hz O a 155
oooooooog f =1600Hz 450 |p O
ooooooooooo f =500Hz[] 1000Hz -40 O O
0od-0o0 f =1000Hz0O 1600Hz -30 a O
f =1600Hz0 2600Hz O O 90 (pu O
f=1600Hz0 O f =2600Hz0 2800Hz O O 125
f =2800Hz0 3000Hz O a 175
W/ 1 X%
B H B E &4 min typ max B
oooood A-D p -law, C-message d 5 10 |dBrnCO
ooon A-law, Psophometric O -85 -80 |dBmOp
oooood D-A p -law, C-message g 5 10 |dBrnCO
ooono A-law, Psophometric O -85 -80 |dBmOp
ooooood GSTx=0Vrms, DR = DX 0 0 53 dBmoO
f=00 100kHz
ooooooo oooog: daB
Transmit VDD=5.0V/+ 100mVop(AK2306), 40 0 0
VDD=3.3V/+ 66mVop(AK2306LV),
=00 10kHz
DDDD_DDD ooooo:00 40 O O dB
Receive
ooooooon 0dBmoO, 4.60 7.6kHz O a -30
oooo 0.30 3.4kHz 7.60 8.4kHz O O -40 dB
PCM CODEO O 8.4[0 100kHz O a -32
000000000 =0000000b0000o0
0ooooooooog (PR)=+0 CODE
oooooooon
BFroRIVERER
B H B E &4 min typ max ==X iys
ood-ood 0dBmMO@GSTX, Idle PCM code 0 0 -75 dB
ooo-00o0 0dBmO code level, GSTx =0 Vrms a 0 -75 daB
000000 0dBmMO@GSTx, GSTx =0 Vrms O O -75 dB
ooo-00o0 0dBmO code level, Idle PCM code a 0 -75 daB
BRE—FroRILAREE
" H HBIE &4 min typ max By
ood-0oo0 0dBmMO@GSTX, Idle PCM code O a -75 dB
ood-ood 0dBmO code level, GSTx =0 Vrms 0 0 -75 dB
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ASAHI KASEI [AK2306/LV]
m EEARTUTHN

IH H HBIE & min typ max By
oooooo 10 O O kQ
oooooo O O 50 pF
alalals VDD=5V O 3.6 O Vp-p

VDD=3.3V 2.25

n ZEESHIFE (AK2306 : VDD 5.0V+5%, AK2306LYV : VDD 3.3V+0.3V)

H B HBITE & min typ max ==X iva
OO0O00ORGNDOOO) PCM OO coded OO AK2306 0 24 0 V
AK2306LV O 1.5 O
oooooo 10 kQ
oooooo 50 pF
alalaiaisls AK?2306 O 3.6 O Vp-p
AK2306LV O 2.25 O

n REARTUTHHE

IE B BIE & min typ max Bifs
oooooo 10 O O kQ
oooooo O O 50 pF
alalaiaisls AK?2306 O 3.6 O Vp-p

AK2306LV O 2.25 O
O0FRYa—LA
m HAh%H

3 B B E I F B E &4 Min typ max | H{I

ooooon odBOOOOOOOOOO -1 - +1(*1) |dB

¢HO00DO00C0O0O

0 RING TONE GENERATOR

m A EHAENE

H B BIE & Min typ max ==X ivs
ooooooad 0 0
16H2/20Hz 05% | 16/20 +5% |Hz
Tonel O Duty 49 50 51 [O(*1)

(*1)FSO 000000000
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ASAHI KASEI
®PCMA>Z2TJx—X (Lomg Frame, Short Frame, GCl)

[AK2306/LV]

O0O000D0COTa=-40 to +850, VDD =5V+ 5%, 3.3V+ 0.3V,VSS=0Vand FS8kHzO O OO O OOODOCOO
ob0o0o0obOobooobobooobvoH=o0.8vDDOOVOL=04VvOOODOOOOOO

m ACHHE

INTA—4H k=] Min Typ Max | Bifii [SHBE
FS Frequency 1ter g 8 a kHz
BCLK Frequency 1/tpg 128 4096 | kHz
BCLK Pulse Width High tweH 80 ns
BCLK Pulse Width Low twaL 80 ns
Rising Time: (BCLK,FS0,FS1,DX0,DX1,DR0,DR1) tr 40 s |
Falling Time: (BCLK,FS0,FS1,DX0,DX1,DR0,DR1) tr 40 ns oo
Hold Time: BCLK Low to FS High ther 40 ns 0
Setup Time: FS High to BCLK Low tsre 70 ns
Setup Time: DR to BCLK Low tsps 40 ns
Hold Time: BCLK Low to DR thep 40 ns
Delay Time: BCLK High to DX valid 010 | toep 60 ns
Long Frame
Hold Time: 2™ period of BCLK Low to FS Low tHBEL 40 ns
Delay Time: FS or BCLK High, whichever is later,to DX \éagg forme 60 ns
Delay Time: BCLK Low to DX High-Z ot
010 tozeL 10 60 ns
FS Pulse Width Low twesL 1 BCLK
Short Frame
Hold Time: BCLK Low to FS Low tHeEs 40 ns
Setup Time: FS Low to BCLK Low tsees 40 ns oo
Delay Time: BCLK Low to DX High-Z 010 tpzes 10 60 ns
GClI
BCLK Frequency 1ltpgs | 512 4096 | kHz
Delay Time: Second BCLK Low to DX High-Z tbzco 10 60 ns
Setup Time: DR to Second BCLK High tspec 40 ns -
Hold Time: Second BCLK High to DR theDG 40 ns
O00150pFO0 00000000 OLSTTLOOODO
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ASAHI KASEI [AK2306/LV]

] tre  : twaL twen tes
—_— g P M - ———Pp

tsra LI l—
s _ \ ..
ther  —» o7 N <)tD_BD —> <+l
DX [T 7
\ MSB 2 3 4 5 6 7 8
tsps _thep
- < >
S _ L ]
twrsL d
O 1 PCM Interface Timing <Long Frame >
t R t t t
— By e -5 RuL «—E
| m— -
tSFB
—> «— g
—> e
R
t —  lseas «— t t
—“HBE -«— R Do - DZCS
DX
DR X MSB X 2 X 3 X 4 X 5 X 6 X 7 X 8 X

O 2 PCM Interface Timing < Short Frame >
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ASAHI KASEI [AK2306/LV]

|

traG
1 23456 78 910111213141516 > —> o twen
BCLK
— <lyp
—  «lpgp — «thce
DX i 1
MsB| 2 3 4 5 6 7 MSB | 2 3 4 5 6 7
| |
—» < tyspe
tspBG—

. S Oanpnnns

tsre w—
X twrsL Z
ther

¢
» DT

" R

O 3 PCM Interface Timing <GCIl>

1008000
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ASAHI KASEI [AK2306/LV]
O YFINAETT—X
m AC characteristics

INTG A=A 525 | Min Typ | Max |Efi |SEE
SCLK Frequency 1/tpscik 4 MHz
SCLK Pulse Width High twsh 40 ns
SCLK Pulse Width Low twsL 40 ns
CSN Pulse Width Low twel 16 SCLK
Hold Time: SCLK High to CSN Low thes 80 ns b
Setup Time: CSN Low to SCLK High tscs 40 ns
Rising Time: CSN,SCLK tr 100 ns
Falling Time: CSN,SCLK te 100 ns
WRITE
Setup Time: DATA to SCLK High tspc 40 ns
Hold Time: SCLK High to DATA thipc 40 ns go
Hold Time: SCLK Low to CSN High thes2 0 ns
READ
Delay Time: SCLK Low to DATA pin drive toop 0 ns
Delay Time: SCLK Low to DATA valid tovp 60 ns b
Delay Time: SCLK Low to DATA High-Z tbzsp 0 60 ns
Delay Time: CSN High to DATA High-Z tbzcp 0 60 ns 0o
CSN Pulse Width High tweh 40 ns

MS0093-J3-03
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ASAHI KASEI [AK2306/LV]

_ s | tWSL tPSCLK

——~<-+-—

NM\_/ I\;m
=
// //
/7 7
DATA—4< 13 X 12 X 10 X A2 X A0 X * X D7 XDe—Dl X DO X
I /

O 4 Serial Interface Timing <WRITE >

tHDC

tweL

-~ | tWSL tPSCLK

——~<-+-—

i /] 7 oo _’ -«
77 /7 z
DATA- 13 12 10 A2 A0 D7 D6 - D1 DO
. W/ W/

O 5 Serial Interface Timing < READ >

tHDC

— twen

CSN ]

/"T

tozeo

O 6 Serial Interface Timing < READ >
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ASAHI KASEI [AK2306/LV]

| #2251 B BRI
©7F+RnJ{ES A HEE(AMPTO,1)

AK23060 0000000000000 D0ODDDOODODOOOOO000dBOOOOOOODDDOOONO0O0
0000000000000 000000000O000000VREFOOOODODODOOOOOODODOODOOO
000000000000 0000010kQO0 000000000000 000000000000000
00D00D000000D0D0O0D0OO0
n VT ILIVEAR

AK2306
GSXn
O)
R2
(n=0,1)
c1 R1 VFXn
C1=0.47u F ——+ _~AMPTn
R1=R2=33kQ
> BGREF
1.0y FO O I
n EZBHAN
\GSXn
R2
(n=0,1)
c1 R1 VFXn
O———F—AAN\—9 ——+ _~AMPTn
R1
R2
C1=0.47u F
R1=R2=33kQ
- BGREF
AMPRn G

00000000000000000000000000000AMPRn(n=0,1)0VREFD
000000000000000AMPTO0VREF — AMPROD AMPT10 VREF — AMPRI1[]
0oooo

MS0093-J3-03 32 2001/10




ASAHI KASEI [AK2306/LV]

©7F+RnJ{ESH HEEAMPRO,1)
AK23060 0 0000000000000 00000000000O0dBOOOODOODODDNODOOOOn0

gboboooboboobobooboooboboou b OvVREFDO DO D ODODOODODOODODOOODOO
O00OO00oOO0bOOoOobOoobooobDwokQUibooooooOoDo

AK2306
GSRI,/  BGREF
o
f _ (n=0,1)

R1

VFRN
R1=R2=33kQ

R2
VRn
J GANnO

AMPT0,1000000000000000O0AMPRO1000000000O0OGNDODO
0000000000000000000000000

OEETERE M
OO0OO0O(VRERHODODOOOOVSSOOOO1O0y FOOOODOODOODOOUODOODOO
oboooboobobooobooboobobooboooobobooAK236000000DO00OD0O0OO

AK?2306 C
Ty

VREF 4 1
VREFOOOOOOOOOOOOOOOOOOOVFINGIOOOOODOOO00000000000

OPLLAGERE
PLLOOOOOODOVSSODODODO022u FOOODODDODODODODODODOOOO

AK?2306 C
Ty

LPC 4 ]

OERMEEE
0DOVDDOVSSOOOOODOO0O00OO0onOn
AK2306 T
VDD t
c1 c2 C1=0.1puF
VSS T C2=10pF
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ASAHI KASEI [AK2306/LV]
| Royr—y |
m 240 [ VSOP
m00000
(1)10000000000001000000
(2 00000: XXXXX 50 0
(3) 0000000000: AK2306/AK2306LV
(4 00000
AK?2306
AKM
AK2306
O XXXXX
AK2306LV

MS0093-J3-03

AHAHA AR A

AKM

AK2306LV
XXXXX
O

iRLEREREERER
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ASAHI KASEI [AK2306/LV]

e 00000000

24pin VSOP (Unit: mm)

*7.940.2
24'::::::::::::13 ﬁ-ﬂi7
N
© o
5 &
~
O
1HEEEEEEEEE DD 12
0.15+0.10
0.22+0.10 065 TO'O5
-0.05
o2 |@ | 0.10+0.05
o UL
Detail A
N N
1.15+ 0.10 E’;'
o
NOTE: Dimension "*" does not include mold flash. — 0-10°
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ASAHI KASEI [AK2306/LV]

goooooo

obobooobobooooboboooobooooboboooboooboboooboboobobooon
gboobobgobooboboobobooboboboboobooboooboboobooboobooDbo
ooooboboooboobooboobobooobon
gboboobobooobobooboboobobooooboobboboobboobobon
gooobooboooboobooboobobooobobooobobooobobooobobooon
gboboobooboobooooboobooboooboboobobooobobooboboobon
ooooboboboooboboooboboon
gboboooooboobobooboobobooboboobooooobobooboboon
goooboboooboobobobooboboobobooobobooobobooboboboooDbo
gooobobooobobgooboboboobobooboboobooobobooboobooboooDbo
gooobooboo
gboboobobooboboobobooboobooooboboboboobobooboboon
ooooboboooboobooboobobooobon
goboboobobooboboobobooboobobooobooooboboomuoobobon
gooobobooobobooboobobooobobooobobooobobooobo
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