AsahiKASEI [AK4958]

AKM AK4958

24bit Stereo CODEC with MIC/SPK/VIDEO-AMP & LDO

T I

AK4958IER A U 7T RE—HAT T, ETA 72T, LDOZAE L f=24bit X 7 LA CODECTY,
AACFEIA 9 ToTE#ABL. HAICIFRE—DT7 U TEZRBELTH Y. BRBEHEMER—42 J)L#
BARICKRETT, F£f=. LPFERELz1ch®a RSy FETHARID ETFFH7UTHEARABLT
WET, /Ny —T1E32-pin 3.5mmABGA, 0.5mm pitch(AK4958EG) & 25-pin 2.2mm#&ACSP,0.4mm
pitch(AK4958ECB) &R L £,

B K

1. 56
e 7FRAJ AN
(AK4958EG)
2RMDELIANBRT LAV IILIV FAR
(AK4958ECB)
IRBMODRTFLALUVIILIVRFAA
RAVATA TV TARK
(+30dB, +25dB, +21dB, +18dB, +15dB, +12dB, +6dB, 0dB)
« Digital ALC (Automatic Level Control) EIR R
-Setting Range: +36dB ~ -52.5dB, 0.375dB Step & Mute)
- Motor Noise &8 B & A
o ADCHf4: S/(N+D): 83dB, DR, S/N: 88dB (MIC-Amp=+18dB)
S/(N+D): 85dB, DR, S/N: 96dB (MIC-Amp=0dB)
o VA ) REMIERE(FBB T Y Datatt S EIRE M E)
c HBIBAYIEF 7 1 /L2 ERENE
oSBD/ yFI14ILE
EiEsh ST 4 U1 Y B A BRI
o AT LA Rk AR B%
e Digital MIC Interface PQ&
2. B RIHEE
eI hFEa—F
« Digital ALC (Automatic Level Control) E8& R
- Setting Range: +36dB ~ —52.5dB, 0.375dB Step & Mute
e T4 UHIIKRY 1 —LRAE
- +6dB ~-89.5dB, 0.5dB Step & Mute
o AT LA AR E RS
e RATLFZA4VHAN
- HHABE: 1Vrms (AVDD = 3.3V)
- S/(N+D): 85dB
- S/N: 92dB
e E/ISIEZXLUITHA
e E/SILNRE—HT7UTHE
- SPK-AMP%5t%: S/(N+D): 65dB@150mW, 60dB@250mW

SIN: 90dB
- BTLIE#R
- R A 400mW@8Q (AVDD = 3.3V)
e 7FRAYJSIFL Y BEEPAS
o {E 1554 57 ] 2%
e 3-Band Dynamic Range Control [E]#&
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AsahiKASEI [AK4958]

3.%AREUAavYH
EE/)Dv I ANRARK
(1) MCKIEZ#EPLLE—F
o ¥ 11.2896MHz, 12MHz, 13.5MHz, 24MHz, 27MHz (MCKI pin)
(2) BICKE#EPLLE—F
o BB ¥ 32fs or 64fs (BICK pin)
(3) EXTE—F
o BB 256fs, 512fs or 1024fs (MCKI pin)
TR4 8y HHRBEE: 64fs/128fs/256fs/512fs
4. YY) DTRBRE
e MCKIE#EPLL E— F (MCKI pin):
8kHz, 11.025kHz, 12kHz, 16kHz, 22.05kHz, 24kHz, 32kHz, 44.1kHz, 48kHz
e BICKE#PLL Master Mode:
8kHz ~ 48kHz
e EXTE—F
7.35kHz ~ 48kHz (256fs), 7.35kHz ~ 48kHz (512fs), 7.35kHz ~ 13kHz (1024fs)
5, YR /AL—TE—F
6. UFIpPL A2 T7x—2R
(AK4958EG)
e 3831 7JL, I°C Bus (Ver 1.0, 400kHz Fast-Mode)
(AK4958ECB)
e I°C Bus (Ver 1.0, 400kHz Fast-Mode)
7. A—T 1A 4227 —RXT7+—= v k: MSB First, 2’s complement
o ADC: 24bitBiig&#, 16bit/24bit I°S
o DAC: 24bitBiIg&#h,16bit#kiE, 24bit# i, 24bit I°S
8. ETA ik
e aVHRIy MEBAN : 12#
e aVRTyY MEBHAMRAETA 7V THE
54> . +12/+16.5dB
o LPFRjE
9. Ta=—30~85°C
10. BREE
(AK4958EG)
e 7 O%EIR (AVDD): 2.8 ~ 3.6V
e T4 T4 LEJR (DVDD): 1.6 ~ 2.0V
e T4 4L I/0 EiR (TVDD): 1.6 or DVDD-0.2 ~ 3.6V
(AK4958ECB)
e 7 O%4EIR (AVDD): 2.8 ~ 3.6V
e T4 THI T4 BRI IIOER (DTVDD): 1.6 ~ 2.0V
11. 15—
(AK4958EG)
e 32-pin BGA (3.5x3.5mm, 0.5mm pitch)
(AK4958ECB)
e 25-pin CSP (2.2x2.2mm, 0.4mm pitch)
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AsahiKASEI [AK4958]
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+ AK4958EG
AVDD  VSS1 REGFIL ~ VCOM  DVDD TVDD VsS2
O
Analog Block <—<>_ PDN
D v { } E » MIC Power, SPK-Amp,
Internal LIN1/DMDAT i " LINE/Video-out-Amp
mic |- [PSLor PR
[ I W EN Tt H
17 '
D RINL/DMCLK i < ADC | HPE >0, O
@) I R — e s T GLZAIY S -5
Externa : : :
MIC i ; !
D—“—{ : ! BHENET L4 H
RIN2T  =r===mmmmmmmmsmmmoeed ! :
H 1
[ PMIo 4 ! i
LouT : i ! : BICK
& ]| & 3 H 1
« T 1 0 H I
i : A N : : LRCK
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: ; i ' SDTI
---------- H 4-Band EQ i
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H : 1 H
oeep | e | |
1 ) H 1
i i i [ 1BandEQ | [ BYTHER ] i
[ JpE——— H 1
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¢——()—» MCKO
Speaker SPK-Amp [+ &K |  {pac |DVO'leo—~ 71 I[PMPLL Ho-e-- -1
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i
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Figure 1. 7' = v 7 [¥(AK4958EG)
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+ AK4958ECB

AVDD  VSS1 REGFIL VCOM  DTVDD  vss2
. ; 7 T 17 7

MPWR v MIC Power |
o o Supply |1
b H Analog Block ‘_(>_ PDN

o MIC Power, SPK-Amp,
"~ LINE/Video-out-Amp

Internal i LIN1/DMDAT

MC |~ | |  TTTmmmmmmmmmmmees
t > . MIC-Amp
RIN1/DMCLK
------
|, Lout BICK
_ N M LRCK
Line Out ROUT Audio
IIF
P } } SDTO
SDTI
BEEP { |
{ PMDAC |
:-------: i Mono/ i 4
| o Eefeo ' ¢—()—» MCKO
Speaker i( sPK-amp | 1 :ﬁ :f '/ bac SE;XUOTLE‘—O/O : 5
| : DR : i
! ! ; ' !
SR ! 1 [ 1 MCKI
: PP ‘"_O_
: H
; ;
__________________ PMV | - e e
1 H
i H
Composite vouTt | LPF H Control SCL
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| |
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Figure 2. 7' 12 »» 7 [¥(AK4958ECB)
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AsahiKASEI

mF—F)THAF

AK4958EG -30 ~ +85°C 32-pin BGA (0.5mm pitch)
AK4958ECB -30 ~ +85°C 25-pin CSP (0.4mm pitch)
AKD4958EG ~ AK4958EGHHIi AR — K
AKD4958ECB  AK4958ECB:Afi I AR — K
mEVEE
- AK4958EG
6 | ({0
5 | (D
4 N Ty
-2 =7 Top View -7 *°
3 | (0 A
2 | D
N BRSO R I U I SR
A B C D E
6 MPWR ROUT | REGFIL | VCOM VSS1 VIN
5 RIN2 BEEP LOUT AVDD vouT VSS4
RIN1
4 IDMCLK LIN2 SPp SPN
LIN1
3 DMDAT 12C VSS2 VSS3
CDTIO CSN
2 ICADO ISDA SDTI MCKO MCKI DVDD
CCLK
1 1SCL LRCK BICK SDTO TVDD PDN
A B c D E F
Top View
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- AK4958ECB

MS1558-J-01-PB
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4 SEOEOEOES
_Top_\_/iew__ _
3 SOOIV
2 | D O
I RSOGO
[
A B C D E
PDN VSS2 SPP SPN VIN
MCKO MCKI DTVDD VOUT VSS1
SDTI SDTO BEEP AVDD VCOM
RIN1
LRCK BICK IDMCLK LOUT REGFIL
LIN1
SCL SDA /DMDAT MPWR ROUT
A B C D E
Top View
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AsahiKASEI

B AK4958EG & AK4958ECB 0 HL B

[AK4958]

Hne AK4958EG AK4958ECB

Digital 1/0 BJE TVDD = 1.6 or DVDD-0.2 ~ 3.6V DTVDD = 1.6V ~ 2.0V
*Digital Core FEJH & v° 2 A

VSS v 4pin 2pin

ADC A/ ch 2 Stereo (LIN1/RIN1, LIN2/RIN2) 1 Stereo (LIN1/RINI)

Control I/F mode

3-wire / 12C

12C
*Z2 L —7 7 K1 A “0010011” [ &

Package

32BGA (3.5 x 3.5mm, 0.5mm pitch)

25CSP (2.2 x 2.2mm, 0.4mm pitch)

MS1558-J-01-PB

2013/10




AsahiKASEI

[AK4958]

E > #kk (AK4958EG)

No | Pin Name | 110 | Function
Power Supply
o5 | AvDD i Analog Power Supply Pin, 2.8 ~ 3.6_V ) - \
VSS1E DIZ0AuFLL EDE T I v 7 a T o8 L T a0,
Common Voltage Output Pin
D6 |VCOM @] Bias voltage of ADC inputs and DAC outputs.
VSS1E DRIIC2.2uF +50%0 =1 L 7 LB 23k L T L 72 &0,
E6 [VSS1 - Ground 1 Pin
£2 | DvDD i Digital Power Supply Pin, 1.6 ~ 2.(1V ) - \
VSS2L DRIZ0AuFLL EDE® T I v 7 a T o a8 L T a0,
E1l | TVvDD - Digital Interface Supply Pin, 1.6 or DVDD-0.2V ~ 3.6V
c6 | REGFIL 0 LDO Voltage Output pin for Analog Lowg\\ic (typ 2.§V) )
VSS1E DRIZ2.2uF £50% D 2 7 U2 L T 7230,
E3 | VSS2 - Ground 2 Pin
F3 [ VSS3 - Ground 3 Pin
F5 | VSS4 - Ground 4 Pin
Audio Interface
E2 | MCKI I Master Clock Input Pin (Note 1)
D2 | MCKO @] Master Clock Output Pin
B1 | LRCK 1/0 | Channel Clock Pin (Note 1)
Cl | BICK I/0 | Audio Serial Data Clock Pin (Note 1)
C2 | SDTI I Audio Serial Data Input Pin (Note 1)
D1 | SDTO 0] Audio Serial Data Output Pin
Control Register Interface
B2 CSN I Chip Select Pin (12C pin = “L”) (Note 1)
SDA 1/0 | Control Data Input/Output Pin (12C pin = “H”) (Note 1)
Al CCLK I Control Data Clock Pin (12C pin = “L”) (Note 1)
SCL I Control Data Clock Pin (I12C pin = “H”) (Note 1)
A2 CDTIO 1/0 | Control Data Input/Output Pin (I2C pin = “L”) (Note 1)
CADO I Chip Address Select Pin (12C pin = “H”) (Note 1)
B3 | 12C I Control Mode Select Pin ~ “H”: I°C Bus, “L”: 3-wire Serial (Note 1)

Note 1. 71 7 AJj&° > (BEEP, LINL, RIN1, LIN2, RIN2, VIN) LIS DT X TOAN NI 70 —T 4 7

L THIEEWTE£E A,
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AsahiKASEI [AK4958]
No | Pin Name 1/0 | Function
MIC Block
A3 LIN1 I Lch Analog Input 1 Pin (DMIC bit = “07)
DMDAT I Digital Microphone Data Input Pin (DMIC bit = “1") (Note 1)
A4 RIN1 I Rch Analog Input 1 Pin (DMIC bit = “0”)
DMCLK ) Digital Microphone Clock Pin (DMIC bit = “17)
B4 | LIN2 I Lch Analog Input 2 Pin
A5 | RIN2 I Rch Analog Input 2 Pin
A6 | MPWR 0 MIC Power Supply Pin for Microphone
BEEP Block
B5 | BEEP | | BEEP Signal Input Pin
Lineout Block
C5 | LOUT 0 Lch Analog Output Pin
B6 | ROUT ) Rch Analog Output Pin
Speaker Block
E4 | SPP 0 Speaker Amp Positive Output Pin
F4 | SPN 0 Speaker Amp Negative Output Pin
Video Block
F6 | VIN I Composite Video Input Pin
E5 | VOUT ) Composite Video Output Pin
Other Functions
F1 | PDN | Reset & Power-down Pin (Note 1)

“L”: Reset & Power-down, “H”: Normal Operation

Note 1. 77 = 7 A JJ ¥ > (BEEP, LINZ, RINL, LIN2, RIN2, VIN) LIS DT RCTOASE L7 7 —F 1 v I
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AsahiKASEI [AK4958]

E > #kk (AK4958ECB)

No | Pin Name | 1/0 | Function
Power Supply
D3 | AVDD ) Analog Power Supply Pin, 2.8 ~ 3.§V B - )
VSS1E DIZ0AuFLL EDE® T I v 7 a T o8 L T a0,
Common Voltage Output Pin
E3 | VCOM @] Bias voltage of ADC inputs and DAC outputs.
VSS1 & DRINC2.2uF £50% 0D =1 > F Y Zdifpi L TL 72 S0,
E4 | VSS1 - Ground 1 Pin
c4 | DTVDD ) Digital Power & Digital Interface S_upply Pin, 1.6 :\‘Z.OV - )
VSS2L DRIZO0AuFLA EDE® T I v 7 a T o8 L T a0,
E2 | REGEIL 0 LDO Voltage Output pin for Analog Logic (typ 2.§V) )
VSS1E DRIZ2.2uF £50% D 2 7 U2 L T 7230,
B5 | VSS2 - Ground 2 Pin
Audio Interface
B4 | MCKI I Master Clock Input Pin (Note 2)
A4 | MCKO @] Master Clock Output Pin
A2 | LRCK 1/0 | Channel Clock Pin (Note 2)
B2 | BICK 1/0 | Audio Serial Data Clock Pin (Note 2)
A3 | SDTI I Audio Serial Data Input Pin (Note 2)
B3 | SDTO O Audio Serial Data Output Pin
Control Register Interface
B1 | SDA 1/0 | Control Data Input/Output Pin (Note 2)
Al | SCL I Control Data Clock Pin (Note 2)
MIC Block
c1 LIN1 I Lch Analog Input 1 Pin (DMIC bit = “0")
DMDAT I Digital Microphone Data Input Pin (DMIC bit = “1”) (Note 2)
c2 RIN1 I Rch Analog Input 1 Pin (DMIC bit = “0”)
DMCLK ) Digital Microphone Clock Pin (DMIC bit =“1")
D1 | MPWR 0 MIC Power Supply Pin for Microphone
BEEP Block
C3 | BEEP | 1 | BEEP Signal Input Pin
Lineout Block
D2 | LOUT o] Lch Analog Output Pin
E1 | ROUT o] Rch Analog Output Pin
Speaker Block
C5 | SPP @) Speaker Amp Positive Output Pin
D5 | SPN ) Speaker Amp Negative Output Pin
Video Block
E5 | VIN I Composite Video Input Pin
D4 | VOUT ) Composite Video Output Pin
Other Functions
Reset & Power-down Pin
A5 | PDN ! “L”: Reset & Power-down, “H”: Normal Operation

Note 2. 77 1 7 AJJ ¥ > (BEEP, LINL, RINL, VIN) LS DOFT RTHOANE N7 0 —F ¢ > 712 L TR
FHA,
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BRERALEZVWECOREBIZDINT

A LA2WARAE AT TROBREZITV, MWUNILE L TF S,

[AK4958]

=L

X7y v 4 X KE
MPWR, SPN, SPP, LOUT, ROUT, BEEP, RIN2, T
Analog LIN2, VIN, VOUT
LIN1, RIN1 F—7" > > >DMIC bit= “0”
MCKO, SDTO =T
Digital MCKI, SDTI V/SS2IC Hifek
LRCK, BICK M/S bit = “0” {28 E L. VSS2iZ e
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AsahiKASEI [AK4958]

| X RKER
(AK4958EG: VSS1=VSS2=VSS3=VSS4=0V, AK4958ECB: VSS1=VSS2=0V; Note 3)
Parameter Symbol min max Unit
Power Supplies Analog AVDD -0.3 6.0 \%
(AK4958EG) Digital DVDD -0.3 2.5 \%
Digital 1/0 TVDD -0.3 6.0 \%
Power Supplies Analog AVDD -0.3 6.0 \Y%
(AK4958ECB) Digital, Digital 1/0 DTVDD -0.3 2.5 \Y
Input Current, Any Pin Except Supplies IIN - +10 mA
Analog Input Voltage (Note 4) VINA -0.3 AVDD+0.3 \%
Digital Input Voltage (AK4958EG, Note 5) VIND -0.3 TVDD+0.3 \%
(AK4958ECB, Note 6) VIND -0.3 DTVDD+0.3 \Y
(Note 7) VIND -0.3 6.0 \Y
Ambient Temperature (powered applied) Ta -30 85 °C
Storage Temperature Tstg —65 150 °C
Maximum Power Dissipation (Note 8) Pd - 460 mw
Note 3. FEJEITT X TT 7 FECxT A TJ, VSSL,VSS2,VSS3,VSS4 LA U7 F v 777 v RiZHHi

LTFEUY,

Note 4. BEEP, LIN1, RIN1, LIN2, RIN2, VIN, 12C pins

Note 5. PDN, CDTIO, SDTI, LRCK, BICK, MCKI pins

Note 6. PDN, SDTI, LRCK, BICK, MCKI pins

Note 7. CSN/SDA, CCLK/SCL pins

Note 8. Z D JIEIZAKA958NERHE 4 T, IMIHERE S AL D A B — I DIHB ST EHEH v, AKA8D Y ¢
v a RE O R KFFAREIZ125°C T, JESD51-9(2p2s) (2 35 1) % 0ja (Junction to Ambient) | X AK4958EG:
80°C/W, AK4958ECB: 56°C/W T4, Pd=460mW D, AKA4958EGIE 6ja = 80°C/W L ¥ . AK4958ECB
1% 0ja=56°C/IW LV ¥ % 7 v a VIREIFI25°CEMZ D Z Liddh D THAD T, AKLI58D TR K
ICE S TT A ARIES NS Z L 12dH D £ A, AKAI58EGIT bja < 80°C/W, AKA4958ECBIL bja <
56°C/W L7 D56 CAR—RZHEHATH 2 L2 HE L 9,

HE: COEZBATCRMTHER LIS E, TA AZBIET L2 L3 HV E4, £, —ETHLIOEE
B35 E. TOROEH OBMEIRIESNLEEA,

MS1558-J-01-PB 2013/10
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AsahiKASEI

[AK4958]
| HERBES I (AKA958EG)
(VSS1=VSS2=VSS3=VSS4=0V; Note 3)
Parameter Symbol min typ max Unit
Power Supplies Analog AVDD 2.8 3.3 3.6 \
(Note 9) Digital DVDD 1.6 1.8 2.0 \%
Digital 1/0 (Note 10) TVDD 1.6 or DVDD-0.2 1.8 3.6 V
Note 3. E/EIXTXT/ 7 RE T HETT,

Note 9. AVDD, DVDD, TVDD OEJFSLS BT —4r v 22 Z @ T H0ETH Y T A, EBFRLH EFHEICA
ERIEIE AN TEC 22 D 2 & Z3BET D 72 OPDN pin=“L"0ORBE CHEIR 2L H EIF, 2 TOEENLS |
M o7cfk, PDNpin=“H’IZ LT 7Z &\,

Note 10. minfElL, 1.6VE721% DVDD-0.2V O &6 6037 DE T,

* AK4958EG Tld. TVDD=ON, PDN pin =“L”®) & &, AVDD, DVDD%#ON/OFF¥ % C EMARETT .

OFFRREEM SONREIZT HBEIE. £2THEIRAVDD, DVDD, TVDD)MILHE EMN>TH S, PDN
pinZz “H”[ICLTTF &L,

| HERRE S ¥ (AK4958ECB)

(VSS1=VSS2=0V; Note 3)
Parameter Symbol min typ max Unit
Power Supplies Analog AVDD 2.8 3.3 3.6 \Y/
(Note 10) Digital, Digtal 1/0 DTVDD 1.6 1.8 2.0 \Y

Note 3. FBEIX T XT/ 7 FEICHT LT,

Note 11. AVDD, DTVDDDOEJFNLH EIF o — 47 v A 2B BT 2 LEIIH Y T8 A, BEFLH EFERCAEE

BN AREL /2D Z & &k T 572 DPDN pin=“L"OIREBTHEER L LH LI, RTOEFENYLES Eio
et PDNpin="H"IZ L T< &0,

* AK4958ECB T, DTVDD=ON, PDN pin = “L”® & &, AVDD#ON/OFF¥ % Z & NATBET T, OFF

REH SONKRREIZT 2FAE. £ETHOEIRAVDD, DTVDD)ALH EMN>TH S, PDNpinEk “H”
ISLTTF LY,

EE AT =2 v — MCERH SN TV L RN ZHERICE L T, H4ETEERAVDPRETO TS

TEET S,

MS1558-J-01-PB
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AsahiKASEI

[AK4958]

7 0%

(Ta=25°C; fs=48kHz, BICK=64fs; Signal Frequency=1kHz; 24bit Data; Measurement Bandwidth =20Hz ~ 20kHz; unless

otherwise specified; AK4958EG: AVDD = 3.3V, DVDD = TVDD= 1.8V; VSS1=VSS52=VSS3=VSS4=0V,

AK4958ECB: AVDD = 3.3V, DTVDD = 1.8V, VSS1=VSS2=0V)

Parameter | min | typ | max | Unit
MIC Amplifier: LIN1, RIN1, LIN2, RIN2 pins
Input Resistance 20 30 42 kQ
Gain MGAIN2-0 bits = “000” -1 0 +1 dB
MGAIN2-0 bits = “001” +5 +6 +7 dB
MGAIN2-0 bits = “010” +11 +12 +13 dB
MGAIN2-0 bits = “011” +14 +15 +16 dB
MGAIN2-0 bits = “100” +17 +18 +19 dB
MGAIN2-0 bits = “101” +20 +21 +22 dB
MGAIN2-0 bits = “110” +24 +25 +26 dB
MGAIN2-0 bits = “111” +29 +30 +31 dB
MIC Power Supply: MPWR pin
MICL bit= “0” 2.2 2.4 2.6 \Y
Output Voltage MICL bit= 1" 18 2.0 2.2 Y
Output Noise Level (A-weighted) - -108 - dBvV
Load Resistance 0.5 - - kQ
Load Capacitance - - 30 pF
PSRR (Sine Wave = 500mVpp, fin =1kHz) - 100 - dB
ADC Analog Input Characteristics:
AK4958EG: LIN1/RIN1/LIN2/RIN2 pins — ADC (Programmable Filter = OFF)
AK4958ECB: LIN1/RIN1 pins - ADC (Programmable Filter = OFF)
Resolution - - 24 Bits
(Note 13) - 0.261 - Vpp
Input Voltage (Note 12) (Note 14) 186 207 278 Vpp
(Note 13) 73 83 - dBFS
SI(N+D)  (-1dBFS) (Note 14) ) 85 . dBFS
i : o (Note 13) 78 88 - dB
D-Range (-60dBFS, A-weighted) (Note 14) . %6 - B
o (Note 13) 78 88 - dB
SIN (A-weighted) (Note 14) - 96 - 4B
. (Note 13) 75 90 - dB
Interchannel Isolation (Note 14) - 100 - 4B
o (Note 13) - 0 0.5 dB
Interchannel Gain Mismatch (Note 14) - 0 05 4B
PSRR (Sine Wave = 500mVpp, fin =1kHz) - 80 - dB
Note 12. Vin = 0.9 x 2.3Vpp (typ) @MGAIN2-0 bits = “000” (0dB)
Note 13. MGAIN2-0 bits = “100” (+18dB)
Note 14. MGAIN2-0 bits = “000” (0dB)
MS1558-J-01-PB 2013/10
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AsahiKASEI [AK4958]
Parameter | min typ max | Unit
DAC Characteristics:

Resolution | - - 24 | Bits
Stereo Line Output Characteristics: DAC — LOUT, ROUT pins, ALC=0FF, DVOL=0VOL =0dB,
R, =10kQ , PMBP bit = “0”, LVCM1-0 bits = “01”
LVCMO bit = “0” - 2.26 - V
Output Voltage (0dBFS) LVCMO bit = “1” - 1.00 - Vrrr)ﬁs
(Note 15) (~3dBFS) LVCMO bit = “0” 1.44 1.60 1.76 \Vpp
LVCMO bit = “1” 1.82 2.00 2.22 \Vpp
S/(N+D) (-3dBFS) 75 85 - dBFS
SIN (A-weighted) 82 92 - dB
Interchannel Isolation 85 100 - dB
Interchannel Gain Mismatch - 0 0.8 dB
Load Resistance 10 - - kQ
Load Capacitance - - 30 pF
PSRR (Sine Wave = 500mVpp, fin =1kHz) - 80 - dB
Speaker-Amp Characteristics: DAC — SPP/SPN pins, ALC=0OFF, DVOL=0VOL =0dB, R, =8Q, BTL
Output Voltage (AK4958EG)
SPKG1-0 bits = “00”, —0.5dBFS (Po=150mW) - 3.18 - Vpp
SPKG1-0 bits = “01”, —0.5dBFS (Po=250mW) 3.20 4.00 4.80 \Vpp
SPKG1-0 bits = “10”,—0.5dBFS (Po=400mW) - 1.79 - Vrms
S/(N+D) (AK4958EQG)
SPKG1-0 bits = “00”, —0.5dBFS (Po=150mW) - 65 - dB
SPKG1-0 bits = “01”, —0.5dBFS (Po=250mW) 20 60 - dB
SPKG1-0 bits = “10”, —0.5dBFS (Po=400mW) - 20 - dB
SIN (AK4958EQG)
SPKG1-0 bits = “01”, —0. 5dBFS (Po=250mW) 80 90 - dB
(A-weighted)
Output Voltage (AK4958ECB)
SPKG1-0 bits = “00”, —0.7dBFS (Po=150mW) - 3.18 - Vpp
SPKG1-0 bits = “01”, —0.7dBFS (Po=250mW) 3.20 4.00 4.80 Vpp
SPKG1-0 bits = “10”, —0.85dBFS (Po=400mW) - 1.79 - \Vrms
S/(N+D) (AK4958ECB)
SPKG1-0 bits = “00”, —0.7dBFS (Po=150mW) - 65 - dB
SPKG1-0 bits = “01”, —0.7dBFS (Po=250mW) 20 60 - dB
SPKG1-0 bits = “10”, —0.85dBFS (Po=400mW) - 20 - dB
SIN (AK4958ECB)
SPKG1-0 bits = “01”, —0.7dBFS (Po=250mW) 80 90 - dB
(A-weighted)
Load Resistance 6.8 - - Q
Load Capacitance - - 100 pF
PSRR (Sine Wave = 500mVpp, fin = 1kHz) - 60 - dB
Note 15. Output VoltagelZX AVDD (Z F 7 v 7 L £+ A,
MS1558-J-01-PB 2013/10
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AsahiKASEI [AK4958]
Parameter | min | typ | max | Unit
BEEP Input: BEEP pin, Internal Resistance Mode
(PMBP bit =“1”, BPM bit = “0”, BPVCM bit = “0”, BPLVL3-0 bits = “0000”)

Input Resistance 46 66 86 kQ
Maximum Input Voltage (Note 16) - - 1.54 Vpp
Gain
LVCM1-0 bits = “00” -1 0 +1 dB
BEEP > LOUT LVCM1-0 bits = “01” - +2.0 - dB
LVCM1-0 bits = “10” - +2.0 - dB
LVCM1-0 bits =“11” - +4.0 - dB
BEEP - SPP/SPN (Note 17)
ALC2 bit = “0”, SPKG1-0 bits = “00” +4.4 +6.4 +8.4 dB
ALC2 bit = “0”, SPKG1-0 bits = “01” - +8.4 - dB
ALC2 bit = “0”, SPKG1-0 bits = “10” - +11.1 - dB
ALC2 bit = “0”, SPKG1-0 bits = “11” - +13.1 - dB
ALC2 bit = “1”, SPKG1-0 bits = “00” - +8.4 - dB
ALC2 bit = “1”, SPKG1-0 bits = “01” - +10.4 - dB
ALC2 bit = “1”, SPKG1-0 bits = “10” - +13.1 - dB
ALC2 bit=“1”, SPKG1-0 bits = “11” - +15.1 - dB

BEEP Input: BEEP pin, External Resistance Mode

(PMBP bit =17, BPM bit = “1”, BPVCM bit = “0”, BPLVL3-0 bits = “0000”), External Input Resistance= 66kQ

Maximum Input Voltage | - | - | 1.54 | Vpp
Gain (Note 18)
LVCML1-0 bits = “00” -4.5 0 +4.5 dB
BEEP = LOUT LVCM1-0 bits = “01” - +2.0 - dB
LVCML1-0 bits = «“10” - +2.0 - dB
LVCM1-0 bits = «“11” - +4.0 - dB
BEEP - SPP/SPN
ALC2 bit = “0”, SPKG1-0 bits = “00” +1.9 +6.4 +10.9 dB
ALC2 bit = “0”, SPKG1-0 bits = “01” - +8.4 - dB
ALC2 bit = “0”, SPKG1-0 bits = “10” - +11.1 - dB
ALC2 bit =“0”, SPKG1-0 bits = “11” - +13.1 - dB
ALC2 bit =“1”, SPKG1-0 bits = “00” - +8.4 - dB
ALC2 bit =“1”, SPKG1-0 bits = “01” - +10.4 - dB
ALC2 bit =“1”, SPKG1-0 bits = “10” - +13.1 - dB
ALC2 bit=“1”, SPKG1-0 bits = “11” - +15.1 - dB

Note 16. BPVCM bit = “1”®Kfi%, max AVDD Vpp T9, {H L, BEEP-Amp (BPLVL3-0 bits Tax &)@ % Dz

ME2305VppLlh LA 7 U v I T 5 RHREERH Y 7,

Note 17. #EAFTREOFAEF A T, SQOAMEMZ T 5 &, AK4958EGTHI-0.4dB. AK4A958ECB THYJ

02dBS L ET,
Note 18. 7" SNFAMBA TG U SELBI L £ 57,
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AsahiKASEI [AK4958]
Parameter | min | typ | max | Unit
Video Signal Input
External Resistor (Note 20) | R1 (Figure 3) 0.075 - 1.6 kQ
External Capacitor C1 (Figure 3) 0.02 0.047 0.2 uF
Maximum Input Voltage VG1-0 bits = “10”(+12dB) - 0.6 - Vpp
Pull Down Current - 0.125 - LA
Video Analog Output (Figure 4)

Output Gain VGO bit = “0”, 0.5Vpp Input 115 12.0 125
fin =100kHz dB
Sine wave |nput (Note 19) VGO bit = “1”, 03Vpp Input 16.0 16.5 17.0
Clamp Level (Note 19) - 50 100 mV
S/N (Note 21) BW = 100kH ~ 6MHz, 60 67 i 4B

VG1-0 bits = “10”(+12dB) S =0.35Vpp Input
Maximum Output Voltage fin =100kHz (Sine wave) 254 : i Vpp
(Note 19) '

Secondary Harmonic Distortion | 430mVpp: —20 ~ 100IRE,
VG1-0 bits = “10”(+12dB) Sine Wave Input i _45 35 dB
fin = 3.58MHz (Flat Field = 100 IRE
Burst = —20IRE)
Load Resistance 140 150 - Q
Load Capacitance C2 (Figure 4) - - 15 pF
C3 (Figure 4) - - 400 pF

PSRR (Note 22) fin = 10kHz - 45 - dB
VVG1-0 bits = “10”(+12dB) fin = 100kHz - 30 - dB
LPF for VIN signal : (Note 19)
Frequency Response (fin = 100kHz,0.5Vpp, Sine wave Input) , C2 = 15pF, C3 = 400pF

Response at 6.75MHz -3.0 -0.5 +2.0 4B

Response at 27MHz - —47 -20
Group Delay |GD3MHz-GD6MHz]| - 15 100 ns

Note 19. Figure 4. ®Mesurement point 1 O E S TD A~y 7 T3, 0.5Vpp A J11EVG1-0 bits = “10”(+12dB) K
DETT, ANREIZ S A K EFI L F 9, SIN, Secondary Harmonic Distortion o il iE 1%

Measurement point 2(272 0 £,

Note 20. VIN pin ~D AN EE R ST —Z 7 R0 ATMEEZEIE LToRee ST, 0.075 ~ L.6kQO &AM 72

HEA . PMV bit 20”12 LT T XU,

Note 21. S/N = 20 log (Output Voltage [Vpp]/Noise Level [Vrms]). Output Voltage = 0.7 [Vpp].
Note 22. I :E 541X, AVDD (Z 500mVpp D Sinj & I L, VOUT (2 T-20IRE, OIRE, 100IRE (272 5 DC % VIN

WZEINL 7256 T,

VIN pin

From Video DAC I I ar-l AK4958

Figure 3. External Resistor of Video Signal Input pin

Measurement pointl Measurement point 2

/
czI

Video Signal Output

75 Q /

R2 R3

75 Q
T

Figure 4. Load Capacitance C2 and C3
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AsahiKASEI [AK4958]

Parameter min | typ | max | Unit

Power Supplies:

Power Up (PDN pin = “H”)

All Circuit Power-up (Note 23)

AVDD - 10.5 15 mA
DVDD +TVDD - 2.8 4.2 mA
MIC + ADC (Note 24)
AVDD - 2.5 - mA
DVDD +TVDD - 0.9 - mA
DAC + Lineout (Note 25)
AVDD - 2.2 - mA
DVDD +TVDD - 0.7 - mA
DAC + SPK-Amp (Note 26)
AVDD - 3.3 - mA
DVDD +TVDD - 0.7 - mA
Video Block (Note 27)
| AVDD | - | 5.3 | - | mA
Power Down (PDN pin = “L”) (Note 28)
| AVDD+DVDD+TVDD | - | 1 | 5 | LA
Note 23. PLL Master Mode (MCKI =13.5MHz, FS3-0 bits = “1011”) ¢, PMADL = PMADR = PMDAC = PMPFIL =

Note 24.

Note 25.

Note 26.

Note 27.
Note 28.

PMLO = PMSPK = PMPLL = MCKO = PMBP = PMMP = PMMICL= PMMICR = M/S = PMV bits = “1”,

SPK-amp No load, LIN/RIN, BEEP pin~®D AJE FI1ZHEA ). VIN pin ~D ANMEF R BRIEF AT,
LOUT/ROUT pin (7). SDTIpin 1340”7 — ¥ AJJDHE T, Z oL &, MPWRpin® /)&l
OMA T, /SADFKEIX., BRDAC= ADCPF =PFSDO bits =“1”, PFDAC = 0", DACS = DACL bits =“1",
BEEPS = BEEPL bits = “0” T4, MG2-0 bits = “000”, HPF = LPF = FIL3 = EQ0 = EQ1~5 = ALC1~2 bits =
“0”, MONO1-0 bits = “00”, DVOL7-0 bits = “COH”, SMUTE bit = “0” T,

EXT Slave Mode (PMPLL=M/S=MCKO bits = “0”"), PMADL = PMADR = PMMICL= PMMICR = bits = “1”
LIN/RIN pin~D AJHE ZIXIEAT) DIFE T, SADEEIL, ADCPF = PFSDO bits = “0” T,
EXT Slave Mode (PMPLL=M/S=MCKO bits = “0””), PMDAC= PMLO bits =<1, SDTI pin 2“0 — % A
73, LOUT/ROUT pin #&H ) DIGATF, S ADFKEIL, BRDAC =PFDAC bits = “0”, DACL bit =“1”,
DACS =BEEPS =BEEPL bits = “0” 9, MONO1-0 bits = “00”, DVOL7-0 bits = “COH”, SMUTE bit = “0”
<7,

EXT Slave Mode (PMPLL=M/S=MCKO bits = “0), PMDAC = PMSPK =SPPSN bits = “1”, SDTI pin {£0”
F— % N7, SPK-amp No load D4 T, /XADFEEIL. PFDAC bit = “0” DACS bit = “1”, DACL
=BEEPS =BEEPL bits =“0” 9", MONO1-0 bits = “00”, DVOL7-0 bits = “COH”, SMUTE bit = “0” T,
PMV bit = “1”, A 7 FETVIN pin ~D ANEERNEREZ AN OEATT,

7 4 VK )V AN E > (MCKI, LRCK, BICK, SDTI, CSN/SDA, CCLK/SCL, CDTIO/CADO, 12C pins) %

TVDD(AK4958EG), DTVDD(AK4958ECB) % 7= 13VSS2(Z12C pina AVDD % 7= 13 VSSIZ [E & L 7= FE O i
T,

MS1558-J-01-PB 2013/10
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AsahiKASEI

[AK4958]

4 IVt

(Ta =25°C; fs=48kHz ; AK4958EG: AVDD=2.8 ~ 3.6V, DVDD = 1.6 ~ 2.0V, TVDD = 1.6 or (DVDD-0.2)~ 3.6V,
AK4958ECB: AVDD=2.8 ~ 3.6V, DTVDD = 1.6 ~ 2.0V)

Parameter | Symbol | min | typ | max | Unit
ADC Digital Filter (Decimation LPF):
Passband (Note 29) +0.16dB PB 0 - 18.8 kHz
—0.66dB - 21.1 - kHz
-1.1dB - 21.7 - kHz
—6.9dB - 24.1 - kHz
Stopband (Note 29) SB 28.4 - - kHz
Passband Ripple PR - - +0.16 dB
Stopband Attenuation SA 73 - - dB
Group Delay (Note 30) GD - 17 - 1/fs
Group Delay Distortion AGD - 0 - us
ADC Digital Filter (HPF): HPFC1-0 bits = “00”
Frequency Response (Note 29) | —3.0dB FR - 3.7 - Hz
-0.5dB - 10.9 - Hz
—0.1dB - 23.9 - Hz
DAC Digital Filter (LPF):
Passband (Note 29) +0.05dB PB 0 - 21.8 kHz
—6.0dB - 24 - kHz
Stopband (Note 29) SB 26.2 - - kHz
Passband Ripple PR - - +0.05 dB
Stopband Attenuation SA 54 - - dB
Group Delay (Note 30) GD - 22 - 1/fs
DAC Digital Filter (LPF) + SCF:
Frequency Response: 0 ~ 20.0kHz | FR | - | 410 | - | dB

Note 29. ARG KR D J W KT fs (B2 77U o ZJEEE)C B L £,

1 21%. PB=21.7kHz (@-1.1dB)}%0.454 x fs T3 (ADC), 4 It2sit1kHz % FHEIC L £+,

Note 30. 7 4 X /L7 4 VA IZ X DBERHKE T, ADCHILT T e ZEEN AN SN TOHLHTF ¥ 2L D24
v hTF—=EZNHALYAZICE Yy FEND ETORMTY, DACHIZ24E y FF—Z N AT LT A
Iy hENTHLT e Gl hEansETORE T, 7uro~7 7 0% (1K
HPF + 17X LPF + 4-Band Equalizer + ALC + 1-Band Equalizer) % @4 5 /3 2 23841 L 72354 D Group
Delay (IR 7 4 VT X AAAAEEBIENGE T EFLRE & OEICk LT, BT — KD & X4fs, H
EE— RO L Z4fsiEm L 9,
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AsahiKASEI

[AK4958]

DCHiE

(Ta =25°C; fs=48kHz ; AK4958EG: AVDD=2.8 ~ 3.6V, DVDD = 1.6 ~ 2.0V, TVDD = 1.6 or (DVDD-0.2)~ 3.6V,
AK4958ECB: AVDD=2.8 ~ 3.6V, DTVDD = 1.6 ~ 2.0V)

Parameter | Symbol | min | typ | max | Unit
Audio Interface & Serial pP Interface
(CDTIO/CADO, CSN/SDA, CCLK/SCL, 12C, PDN, BICK, LRCK, SDTI, MCKI pins)
High-Level Input Voltage
(Except 12C pin, TVDD > 2.2V) VIH 70%TVDD - - \%
(Except 12C pin, TVDD < 2.2V) VIH 80%TVDD - - \%
(12Cpin) | VIH1 | 70%AVDD - - \%
Low-Level Input Voltage
(Except 12C pin, TVDD > 2.2V) VIL - - 30%TVDD \%
(Except 12C pin, TVDD <2.2V) | VIL - - 20%TVDD | V
(12C pin) | VIL1 - - 30%AVDD | V
Input Leakage Current linl - - +10 pA
Audio Interface & Serial uP Interface (CDTIO, SDA MCKO, BICK, LRCK, SDTO pins Output)
High-Level Output Voltage (lout = -80pA) VOH TVDD-0.2 - - \%
Low-Level Output Voltage
(Except SDA pin : lout = 80uA) | VOL1 - - 0.2 \%
(SDA pin, 2.0V < TVDD <3.6V: lout =3mA) | VOL2 - - 0.4 \%
(SDA pin, 1.6V < TVDD < 2.0V: lout = 3mA) | VOL?2 - - 20%TVDD | V
| Digital MIC Interface (DMDAT pin Input ; DMIC bit = “1)
High-Level Input Voltage VIH2 65%AVDD - - \%
Low-Level Input Voltage VIL2 - - 35%AVDD V
Input Leakage Current lin2 - - +10 pA
Digital MIC Interface (DMCLK pin Output ; DMIC bit = “1”)
High-Level Output Voltage (lout=—80pA) VOH3 | AVDD-0.4 - - \%
Low-Level Output Voltage (lout= 80uA) VOL3 - - 0.4 \Y
Note 31. AK4958ECBI3, TVDD/ADTVDDIZ72 Y £7°,
Note 32. SCL, SDA pins® 7 /v 7 v 7Pt O IL, TVDD(DTVDD)LL Ev26VEL FIZ L TL 72 &0,
MS1558-J-01-PB 2013/10
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AsahiKASEI

[AK4958]

A YF TR

(Ta=25°C; fs=48kHz; C,=20pF; AK4958ECB: AVDD=2.8 ~3.6V,DVDD =1.6 ~2.0V, TVDD = 1.6 or (DVDD-0.2)~
3.6V, AK4958ECB: AVDD=2.8 ~ 3.6V, DTVDD = 1.6 ~ 2.0V)

Parameter | Symbol | min | typ | max | Unit
PLL Master Mode (PLL Reference Clock = MCKI pin)
MCKI Input Timing
Frequency PLL3-0 bits = “0100” fCLK - 11.2896 - MHz
PLL3-0 bits = “0110” fCLK - 12 - MHz
PLL3-0 bits = “0111” fCLK - 24 - MHz
PLL3-0 bits = “1100” fCLK - 13.5 - MHz
PLL3-0 bits = “1101” fCLK - 27 - MHz
Pulse Width Low tCLKL 0.4/fCLK - - S
Pulse Width High tCLKH 0.4/fCLK - - S
MCKO Output Timing
Frequency PS1-0 bits = “00” fMCK - 256fs - Hz
PS1-0 bits = “01” fMCK - 128fs - Hz
PS1-0 bits = “10” fMCK - 64fs - Hz
PS1-0 bits =“11” (Note 33) | fMCK - 512fs - Hz
Duty Cycle dMCK 40 50 60 %
LRCK Output Timing
Frequency fs - Table 6 - Hz
Duty Cycle Duty - 50 - %
BICK Output Timing
Frequency BCKO bit = “0” fBCK - 32fs - Hz
BCKO bit=“1” fBCK - 64fs - Hz
Duty Cycle dBCK - 50 - %
PLL Slave Mode (PLL Reference Clock = MCKI pin)
MCKI Input Timing
Frequency fCLK 11.2896 - 27 MHz
Pulse Width Low tCLKL 0.4/fCLK - - S
Pulse Width High tCLKH 0.4/fCLK - - S
MCKO Output Timing
Frequency PS1-0 bits = “00” fMCK - 256fs - Hz
PS1-0 bits = “01” fMCK - 128fs - Hz
PS1-0 bits = “10” fMCK - 64fs - Hz
PS1-0 bits = “11” (Note 33) | fMCK - 512fs - Hz
Duty Cycle dMCK 40 50 60 %
LRCK Input Timing
Frequency fs - Table 6 - Hz
Duty Duty 45 - 55 %
BICK Input Timing
Frequency fBCK 32fs - 64fs Hz
Pulse Width Low tBCKL 0.4 x tBCK - - S
Pulse Width High tBCKH | 0.4 xtBCK - - S
Note 33. MCKO=512fslk¢|Xfs=8, 11.025, 12, 16, 32kHzIIEH TZ £/ A,
MS1558-J-01-PB 2013/10
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AsahiKASEI [AK4958]
Parameter | Symbol | min typ max | Unit
PLL Slave Mode (PLL Reference Clock = BICK pin)
LRCK Input Timing
Frequency PLL3-0 bits = “0010” fs - fBCK/32 - Hz
PLL3-0 bits =“0011" fs - fBCK/64 - Hz
Duty Duty 45 - 55 %
BICK Input Timing
Frequency PLL3-0 bits = “0010” fBCK 0.2352 - 1.536 MHz
PLL3-0 bits =“0011" fBCK 0.4704 - 3.072 MHz
Pulse Width Low tBCKL 0.4/fBCK - - S
Pulse Width High tBCKH 0.4/fBCK - - S
External Slave Mode
MCKI Input Timing
Frequency FS1-0 bits = “00” fCLK - 256fs - Hz
FS1-0 bits = “01” fCLK - 1024fs - Hz
FS1-0 bits = “10” or “11” fCLK - 512fs - Hz
Pulse Width Low tCLKL 0.4/fCLK - - S
Pulse Width High tCLKH 0.4/fCLK - - S
LRCK Input Timing
Frequency FS1-0 bits = “00” fs 7.35 - 48 kHz
FS1-0 bits = “01” fs 7.35 - 13 kHz
FS1-0 bits = “10” fs 7.35 - 24 kHz
FS1-0 bits = “11” fs 7.35 - 48 kHz
Duty Duty 45 - 55 %
BICK Input Timing
Frequency fBCK 32fs - 64fs Hz
Pulse Width Low tBCKL 130 - - ns
Pulse Width High tBCKH 130 - - ns
External Master Mode
MCKI Input Timing
Frequency | 256fs (FS1-0 bits = “00”) fCLK 1.8816 - 12.288 MHz
512fs (FS1-0 bits = “10”) fCLK 3.7632 - 13.312 MHz
512fs (FS1-0 bits = “11”) fCLK 3.7632 - 24.576 MHz
1024fs (FS1-0 bits = “01”) fCLK 7.5264 - 13.312 MHz
Pulse Width Low tCLKL 0.4/fCLK - - S
Pulse Width High tCLKH 0.4/fCLK - - S
LRCK Output Timing
Frequency FS1-0 bits = “00” fs - fCLK/256 - kHz
FS1-0 bits = “01” fs - fCLK/1024 - kHz
FS1-0 bits = “10” or “11” fs - fCLK/512 - kHz
Duty Cycle Duty - 50 - %
BICK Output Timing
Frequency | BCKO bit = “0” fBCK - 32fs - Hz
BCKO bit =“1” fBCK - 64fs - Hz
Duty Cycle dBCK - 50 - %
MS1558-J-01-PB 2013/10
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AsahiKASEI [AK4958]

Parameter | Symbol | min | typ | max |Unit

Audio Interface Timing

Master Mode

BICK “J” to LRCK Edge (Note 34) tMBLR —40 - 40 ns

LRCK Edge to SDTO (MSB) tLRD -70 - 70 ns

(Except I°S mode)

BICK “{” to SDTO tBSD -70 - 70 ns

SDTI Hold Time tSDH 50 - - ns

SDTI Setup Time tSDS 50 - - ns
Slave Mode

LRCK Edge to BICK “T” (Note 34) tLRB 50 - - ns

BICK “T” to LRCK Edge (Note 34) tBLR 50 - - ns

LRCK Edge to SDTO (MSB) tLRD - - 80 ns

(Except 1°S mode)

BICK “y” to SDTO tBSD - - 80 ns

SDTI Hold Time tSDH 50 - - ns

SDTI Setup Time tSDS 50 - - ns

Control Interface Timing (3-wire Mode) (Note 35)
CCLK Period tCCK 200 - - ns
CCLK Pulse Width Low tCCKL 80 - - ns
Pulse Width High tCCKH 80 - - ns
CDTIO Setup Time tCDS 40 - - ns
CDTIO Hold Time tCDH 40 - - ns
CSN “H” Time tCSwW 150 - - ns
CSN Edge to CCLK “T” (Note 36) tCSS 50 - - ns
CCLK “T” to CSN Edge (Note 36) tCSH 50 - - ns
CCLK “” to CDTIO (at Read Command) tDCD - - 70 ns
CSN “T” to CDTIO (Hi-Z) (at Read Command)(Note 38) tCCZ - - 70 ns
Control Interface Timing (1°C Bus Mode):

SCL Clock Frequency fSCL - - 400 kHz
Bus Free Time Between Transmissions tBUF 1.3 - - us
Start Condition Hold Time (prior to first clock pulse) tHD:STA 0.6 - - us
Clock Low Time tLOW 1.3 - - us
Clock High Time tHIGH 0.6 - - us
Setup Time for Repeated Start Condition tSU:STA 0.6 - - us
SDA Hold Time from SCL Falling (Note 39) tHD:DAT 0 - - us
SDA Setup Time from SCL Rising tSU:DAT 0.1 - - us
Rise Time of Both SDA and SCL Lines tR - - 0.3 us
Fall Time of Both SDA and SCL Lines tF - - 0.3 us
Setup Time for Stop Condition tSU:STO 0.6 - - ps
Capacitive Load on Bus Cb - - 400 pF
Pulse Width of Spike Noise Suppressed by Input Filter tSP 0 - 50 ns

Note 34. = OHIEIZLRCKD T v 2 L BICK®D “T"REAR LWL S ICHEL TWET,

Note 35. 3-wire ModelZAK4958ECB Clixfis L TE Y FH A,

Note 36. = DHIKIZCSNDO = v 2 L CCLKD “T"ANER LW E S ICHEL TWET,

Note 37. 1°C-busiZNXP B.V.D &1 ¢4,

Note 38. Hi-z & [ZR_ =1kQ (7 /v 7 v 71X TVDDIZxf L ), 10% CDTIO pin OFENL AL E T 5 £ TORERHT
R

Note 39. 7 — & [ L5 AK300ns (SCLO L F 23 0 RERD) O fRFF S e b v 7e v 8 A,
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AsahiKASEI [AK4958]
Parameter | Symbol | min | typ | max | Unit
Digital Audio Interface Timing; C,=100pF

DMCLK Output Timing
Period tSCK - 1/(64fs) - s
Rising Time tSRise - - 10 ns
Falling Time tSFall - - 10 ns
Duty Cycle dSCK 40 50 60 %
Audio Interface Timing
DMDAT Setup Time tDSDS 50 - - ns
DMDAT Hold Time tDSDH 0 - - ns
Power-down & Reset Timing
PDN Accept Pulse Width (Note 40) tAPD 200 - - ns
PDN Reject Pulse Width (Note 40) tRPD - - 50 ns
PMADL or PMADR “?1 to SDTO valid (Note 41)
ADRST1-0 bits =00~ tPDV - 1059 - 1/fs
ADRST1-0 bits =01~ tPDV - 267 - 1/fs
ADRST1-0 bits =10~ tPDV - 531 - 1/fs
ADRST1-0 bits =11~ tPDV - 135 - 1/fs
VCOM Voltage
| Rising Time (Note 42) | t(RveM | - | 06 | 20 | ms

Note 40. B)IfEHFXPDN pin=“L>/X/LATU & v 2320300 £, 200nsLL EDPDN pin =<3V 2 TY k& b
D330 F97, 50nsLA FOPDN pin=“L" LV ATt U & v NI FHA,
Note 41. PMADL bit % 721ZPMADR bit Z 375 _EiF T2 5 DLRCKZ 1 v 7 @ “T*O[a$ ¢,
Note42. 7+ /&7 v 7 (PLL7 1 v 7 &te)ix., VCOMEE(VCOM pin) L H BN - THSEMEEZBIE
LE7, VCOM pin 4t 227 >4 = 2.2uF, REGFIL pin 4t 22> 7 04 =22uF ©, HEANT

DX +50%DEE T,
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AsahiKASEI

mEA ST R
1£CLK

1/fs

LRCK 50%TVDD
LRCKH LRCKL
< RC > tLRC Duty = tLRCKH x fs x 100
tLRCKL x fs x 100
1/fMCK
YO @ B R 50%TVDD
dMCK =tMCKL x fMCK x 100
Note 43. MCKO is not available at EXT Master mode.
Figure 5. Clock Timing (PLL/EXT Master mode)

T S R 50%TVDD
50%TVDD
50%TVDD

—————————————————————————————————————————————————————————————————————————————————————— VIH

SDTI

—————————————————————————————————————————————————————————————————————————————————————— VIL
Figure 6. Audio Interface Timing (PLL/EXT Master mode)
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AsahiKASEI

1/fCLK

<« ERCKH | WRCKL I puty = tLRCKH x fs x 100
= tLRCKL x fs X 100

50%TVDD

dMCK = tMCKL x fMCK x 100

Figure 7. Clock Timing (PLL Slave mode; PLL Reference Clock = MCKI pin)

1/fCLK

_ tLRCKH | |, tLRCKL Duty = tLRCKH x fs x 100
o tLRCKL x fs x 100

A
A
A

Figure 8. Clock Timing (EXT Slave mode)
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AsahiKASEI [AK4958]

LRCK

tSDS tSDH

Figure 9. Audio Interface Timing (PLL/EXT Slave mode)

tCCKL  tCCKH

tCSH

Figure 10. WRITE Command Input Timing
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AsahiKASEI
CSN
CCLK
CDTIO
Figure 11. WRITE Data Input Timing
VIH
CSN VIL
CCLK VIH
VIL
50%
CDTIO TVDD
Figure 12. Read Data Output Timing
2013/10
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AsahiKASEI [AK4958]

> Tl e
tHD.DAT tSUDAT tSUSTA 1

L tSCK
Y A Y Z[ ________________ | ___65%AVDD
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Stand off: 0.16+0.5 — 0.21+0.05

Total thickness: Max 1 — 0.87+0.13

MS1558-J-01-PB

=34 -

2013/10



AsahiKASEI [AK4958]

EXGTIEER

0. AREICF#H Sty (LIF, TARBE ] uvnEd, ) | B, ALk OX F

Lfi ARG EDOTZDICTERSEETLIZ LNV 3, IEWEL T, THAZBRFTOE

Tk, AEBICHEBE LEERAETOL D THDH 2 & Alph s ¥ & 5 U TR 5 2
TR L IEE W,

1 AECREINERT, ARGOEER, ISAGZHATLILOTHY , ZOMHEHICEE L Tk
LB IOFE= %@ﬂ%%?%%@m@%ﬂ ZxF T DORAEE T X ERAE DT 2 1TOb DO TIEHD E
HFh, BEROBGBHFICBW TYZEREZHEH I NS EAIL. BEEOEMLIZBW TIT>TH
<EEblz, Yk %%@ﬁ% JER L TBEREELIIE =FICAEC-RECHL, Btixzod
EE2EIHDOTIEH Y XA,

2. ARBUGMIT, EFEER. MUZTH MRS, SRR, IR SR REREER . TR D A AR R
B REER Y, FOME - %“@m&%ﬁwrﬁm\L@itiﬁﬁ%mbf\éﬁ\EW\
MPESE~ERREELZRIET 2 ENEE TR IND X O i) TEVWERENEZ Bk S5 ik

WHEHENZEE2BRLTELT, RiEb SN TWERHA, TOH, BlEEt L0 EHE CHF
nﬁéﬂtfi}— BERE . _ME@H%L IARBIEZHFAH L2V TLEEN, ITR—, ZNH6DH®EIC
AR RSN GE, B, YEANOATIHEESOETE YA LOTIEHY £
A,

3. WRAHITSVE. EHEMOM EICEH TR Y 928, BRI kLWW@iti&h#é%Aﬂ
zW&Toﬁﬁﬁ% EHTAE AL, ARG OBERIOBIEIZ L v | A, E% WM PESE MR E
ENHZEDRWE D BEHEOE(TICB W T, ARG Z#E# S h 2 BEEO R ’%%&féﬁ
FEITH ZEEBEVLET,

4, ARG EB I OARETLHOFEMEREZ ., KREMEZIROBBEEOEN., EFEFHOEN., 50X
ZoOfERERHBZO B THEHALRWTIZEN, AL LOAREFLHE O B E #7139k
EE RS 28581, [AMEBE L O EE %&J%@m@ﬁm%éﬁﬁ%@&A%@#b
MBI Tt 1T - TL 12 &0, ARG X ORETH OB E®R 2 ENA 0S5 L OWANIZ
0 ELGE, A, IWPEEEIEINTWVDAHEER - VAT AHEA LN TLIES N,

5. 2&@%@5@”‘3@?/\@ DOFFz & £ LCid, BRERNC AL 2R Y F TRl E <72

o ARELLO THERICE L TiX, BEOWEOER - 2B D RolISHES %, #H S D8R
FﬁﬁgA%+ SHHAED D 2, PO DEFICHEAET DI IICTHEALEE VW, BEERDPNDIE
BEETF LRV SV AUZBREFCEL T, iU FEELrAV R ET,

6.%%&@%i% KXV ZOEEFHIIK L TARLNHEH I, ZOHHANLEEENECT-S

AIEBERICCYUZEELZ ZABHEZIIME L CEE ETOTI TALI SN,

7.$i®éﬁiti~%% W DFERTOE@IC L D AR LIS, IS EIERT 5 2 L A25T
£7,

BIERI LY FOZJRBEDTHREHYMES TEVET,

FYHLVWENZRAELTRYEIOT, BFRTYAKHERE
8, HAIVKEAFHEERBIFTTERLAT LS,

MS1558-J-01-PB 2013/10
-35-



	概　　要
	特　　長
	■ ブロック図
	■ オーダリングガイド
	■ ピン配置
	■ AK4958EGとAK4958ECBの比較

	ピン／機能 (AK4958EG)
	ピン／機能 (AK4958ECB)
	■ 使用しないピンの処理について

	絶対最大定格
	推奨動作条件 (AK4958EG)
	推奨動作条件 (AK4958ECB)
	アナログ特性
	フィルタ特性
	DC特性
	スイッチング特性
	■ タイミング波形

	パッケージ (AK4958EG)
	■ 材質・メッキ仕様

	パッケージ (AK4958ECB)
	■ 材質・メッキ仕様

	マーキング(AK4958EG)
	マーキング(AK4958ECB)
	改訂履歴
	重要な注意事項

