AsahiKASEI [AK4958]

AKM AK4958

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

B = I

AK4958IFR A1 U 7 F. RE—hT7rT. ETH 7> 7, LDOZNE L 1z24bit R 7 LA CODECTY,
AACFEIA 9T TE#ABL. HAICIFRE—DT7 U TZRBELTH Y. BRBEHEMER—42 J)L#
BARICRETT, £z, LPFEARAE Lz1ch®a ROy FETHABAD ETHT7 U TEAELT
WET, /Ny Tr—T1E32-pin 3.5mmABGA, 0.5mm pitch(AK4958EG) & 25-pin 2.2mm#ACSP,0.4mm
pitch(AK4958ECB) £ RA L £ 7,

% B I

1. FE A
e 7FOJAN
(AK4958EG)
2RMDELI ANBRT LAV IILIV FAR
(AK4958ECB)
ARMDAT LA UTLIY FAS
RAVRATA T TAHRE
(+30dB, +25dB, +21dB, +18dB, +15dB, +12dB, +6dB, 0dB)
« Digital ALC (Automatic Level Control) [[%% P&
-Setting Range: +36dB ~ -52.5dB, 0.375dB Step & Mute)
- Motor Noise & Bl 2 I 8
o ADCH¥1%: S/(N+D): 83dB, DR, S/N: 88dB (MIC-Amp=+18dB)
S/(N+D): 85dB, DR, S/N: 96dB (MIC-Amp=0dB)
o V4 R IEHSRE (BB T 19 Datat 1Bl B A EE)
s HEIAYIE 7 1 L2 BIBBAE
o5BD/ YyFIT14ILE
BiER 74 L Y B X E R
o AT LA REsk AR B%
« Digital MIC Interface P&
2. BEfIRE
eV IJbrSa—F
« Digital ALC (Automatic Level Control) [a]5% P&
- Setting Range: +36dB ~ -52.5dB, 0.375dB Step & Mute
e T4 AR 21— LA
- +6dB ~ -89.5dB, 0.5dB Step & Mute
o 2T L7 B4R EI%
AT LASAUHA
- tHHEE: 1Vrms (AVDD = 3.3V)
- S/(N+D): 85dB
- S/N: 92dB
e E/ISIEZXLUITHA
e E/SILNRE—HT7UTHE
- SPK-AMP%¥t%: S/(N+D): 65dB@150mW, 60dB@250mW

S/N: 90dB
- BTL#E#R
- B H 51: 400mW@8Q (AVDD = 3.3V)
e 7RG IXL VY BEEPAS
o {E 1% 34 3R (21 %
« 3-Band Dynamic Range Control[=] &
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AsahiKASEI [AK4958]

3.7R4E248vYy
HEEH O vy AHNRARK
(1) MCKIZ#PLLE— K
o A% % : 11.2896MHz, 12MHz, 13.5MHz, 24MHz, 27MHz (MCKI pin)
(2) BICKE#PLLE— K
o &R ¥ 32fs or 64fs (BICK pin)
(3) EXTE—F
o BB ¥ 256fs, 512fs or 1024fs (MCKI pin)
TARAA2I 0y HAORKEE: 64fs/128fs/256fs/512fs
4. 92 F) VIR
e MCKIZ#PLL £— K (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. RRR/AL—TE—FK
6. VUFNIPPA BT —R
(AK4958EG)
e 3% 1) 7L, I°C Bus (Ver 1.0, 400kHz Fast-Mode)
(AK4958ECB)
« I°C Bus (Ver 1.0, 400kHz Fast-Mode)
7. 7—F 4442272 —XT7+—=3 v b: MSB First, 2’s complement
« ADC: 24bit#iE%®, 16bit/24bit I°S
o DAC: 24bitAlT55,16bit# 558, 24bitik 55, 24bit I°S
8. ETFAHne
e AVRTYY MEBAH  12HE
e aVRTy MEBHAIRETAT7 VY THE
54> : +12/+16.5dB
o LPFRj
9. Ta=—30~85°C
10. ERERE
(AK4958EG)
e 77 O% &R (AVDD): 2.8 ~ 3.6V
e ¥4 T4 LEIF (DVDD): 1.6 ~ 2.0V
e ¥4 4L 10 B (TVDD): 1.6 or DVDD-0.2 ~ 3.6V
(AK4958ECB)
e 77 O% &R (AVDD): 2.8 ~ 3.6V
e F4THI, T4 PRI IOEIR (DTVDD): 1.6 ~ 2.0V
11. \vH5r—2
(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]

mJRvIE

+ AK4958EG
AVDD VSS1 REGFIL VCOM DVDD TVDD VvSS2
Analog Block <—<>_ PDN
D » MIC Power, SPK-Amp,
Internal " LINE/Video-out-Amp
MIC -[PMADL or PMADR ],
[ I W EN Tt H
11 |
D RIN1/DMCLK MIC-Amp i < ADC | HPF 7 >0, O
@ T W O D W i — R . e (LAY S -
External i H MIC B E A AE i
MIC ! i !
D—“—{ : ! BHEYET (L4 H
N ' :
H 1
[ PMIO ], ! '
L LOUT ' ! E : BICK
< T H — : H
. ! ! \ H ! LRCK
Line Out ROUT ' | : 1| Audio
. [ : L : ioF SDTO
= T ! ' i EQ0 !
" | (e | | o
s |
: :
1 H
BEEP ! i
H 1
i [[1Bandea | [BBHFHES || |
PMDAC i
'y
¢———()—» MCKO
Speaker -
H
H
le—(O— MCKI
1 H
H i
vssa  —(O—» LS i
PMV
CSN/SDA
Composite vout i Control CCLK/SCL
Video Out € VWV ' +12/16.5dB Register CDTIO/CADO
i 12C
LRIV FUR
VINI
Figure 1. 7 & v 7 [X|(AK4958EG)
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AsahiKASEI [AK4958]

+ AK4958ECB

AVDD VSS1 REGFIL VCOM DTVDD VSS2
oo (PP ooy ) T 7 1
MPWR i / MIC Power i
o Supply |1
H Analog Block ‘_(>_ PDN

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

Internal i LIN1/DMDAT

MC o~ | | e
—] MIC-Amp o
RIN1/DMCLK
------
:
i
[ PMLO |- i
Lout : : : BICK
< | H H H
« TT ] T 1
Line Ot e i o
. ROUT : ; ! VE SDTO
Th v 0 1
i : i SDTI
---------- 4-Band EQ i
(e} ;
Bee I . |
1 1 1
: : :
I i H
:“““-: i Mono/ i 4
; : : Eﬂﬂ ¢ (O MCKO
Speaker i( sPK-amp | ! ! : 1
. ; : : :
1 ' ! i
Lo i l—(— MCKI
i
et : SDA
) vouT| ! M oel ! scL
Composite | LPF | Control
Video Out Vv ﬂ +12116508 —— H Register
! !
! !
!
!
VINI
Figure 2. 7 1 v 7 [X|(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 AK4958EGREi A — K
AKD4958ECB  AK4958ECBEAM IR — K
m FUERE
- AK4958EG
6 | OO0
s | OO OO0
4 1 B 1 ) |"\: |"\:
b Top View *-° ™~
3 | O SR
2 | OO OO OO
NSRS EGEGRGRS:
A C E
6 MPWR ROUT REGFIL VCOM VSS1 VIN
5 RIN2 BEEP LOUT AVDD VOouT VSS4
RIN{
4 DMCLK LIN2 SPP SPN
LIN{
3 /DMDAT 12C VSS2 VSS3
CDTIO CSN
2 'CADO /SDA SDTI MCKO MCKI DVDD
CCLK
1 1SCL LRCK BICK SDTO TVDD PDN
A B c D E F
Top View
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AsahiKASEI

- AK4958ECB

MS1558-J-01-PB

5 | D OGO
4 | S 0

_ _Top View _ _
s | o oo o o
2 | D D D
N RIS S I SIS

A B C D E
PDN vss2 SPP SPN VIN
MCKO MCKI | DTVDD | VOUT | vsst
SDTI SDTO | BEEP | AVDD | VCOM
LRCK BICK | ' | LOUT | REGFIL
scL SDA | oot | MPWR | ROUT
A B c D E

Top View

[AK4958]
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AsahiKASEI

m AK4958EG & AK4958ECB () LL 8

[AK4958]

BERE AK4958EG AK4958ECB
Digital /O & TVDD = 1.6 or DVDD-0.2 ~ 3.6V DTVDD = 1.6V ~ 2.0V
*Digital Core B} & &' FH
VSS B 4pin 2pin
ADC A Jj ch 2 Stereo (LIN1/RIN1, LIN2/RIN2) 1 Stereo (LIN1/RIN1)
Control I/F mode 3-wire / 12C 12C
*2 L —77 KL 2 “0010011” [& &
Package 32BGA (3.5 x 3.5mm, 0.5mm pitch) 25CSP (2.2 x 2.2mm, 0.4mm pitch)
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AsahiKASEI [AK4958]
E >/ ##E (AK4958EG)
No | Pin Name | 1/0 | Function
Power Supply
D5 | AVDD ) Analog Power Supply Pin, 2.8 ~ 3.§V B B )
VSS1& DOFIC0AuFLL EDE T I v 7 a T o2 L T a0,
Common Voltage Output Pin
D6 | VCOM (0] Bias voltage of ADC inputs and DAC outputs.
VSS1E DRINC22u0F+50% D =1 7 W 23 L TL 72 &0,
E6 | VSSI - Ground 1 Pin
7 | DvDD ) Digital Power Supply Pin, 1.6 ~ 2.0~V B B )
VSS2& DRIZ0AuFLL EDE T I v 7 a T o8 L T a0,
El | TVDD - Digital Interface Supply Pin, 1.6 or DVDD-0.2V ~ 3.6V
LDO Voltage Output pin for Analog Logic (typ 2.3V)
C6 | REGFIL 0 VSS1 & DRIC220F £50% D = > F L 28 L TL IS0,
E3 | VSS2 - Ground 2 Pin
F3 | VSS3 - Ground 3 Pin
F5 | VSS4 - Ground 4 Pin
Audio Interface
E2 | MCKI 1 Master Clock Input Pin (Note 1)
D2 | MCKO (0] Master Clock Output Pin
Bl | LRCK I/O | Channel Clock Pin (Note 1)
Cl | BICK I/O | Audio Serial Data Clock Pin (Note 1)
C2 | SDTI | Audio Serial Data Input Pin (Note 1)
D1 | SDTO (0] Audio Serial Data Output Pin
Control Register Interface
B2 CSN I Chip Select Pin (I2C pin = “L”) (Note 1)
SDA 1/0 | Control Data Input/Output Pin (I12C pin = “H”) (Note 1)
Al CCLK I Control Data Clock Pin (I12C pin = “L”) (Note 1)
SCL I Control Data Clock Pin (I12C pin = “H”) (Note 1)
A2 CDTIO I/0O | Control Data Input/Output Pin (I2C pin = “L”) (Note 1)
CADO I Chip Address Select Pin (I12C pin = “H”) (Note 1)
B3 | 12C 1 Control Mode Select Pin ~ “H”: I°C Bus, “L”: 3-wire Serial (Note 1)

Note 1. 7= 2 AJJ ¥ (BEEP, LIN1, RIN1, LIN2, RIN2, VIN) A DT XTOA N L 7a—TF 4 TIZ

L THEWTEE 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)
Ad RIN1 I Rch Analog Input 1 Pin (DMIC bit = “0”)
DMCLK O Digital Microphone Clock Pin (DMIC bit=“1")
B4 | LIN2 | Lch Analog Input 2 Pin
A5 | RIN2 | Rch Analog Input 2 Pin
A6 | MPWR O MIC Power Supply Pin for Microphone
BEEP Block
B5 | BEEP 1 | BEEP Signal Input Pin
Lineout Block
C5 | LOUT (0] Lch Analog Output Pin
B6 | ROUT O Rch Analog Output Pin
Speaker Block
E4 | SPP O Speaker Amp Positive Output Pin
F4 | SPN O Speaker Amp Negative Output Pin
Video Block
F6 | VIN 1 Composite Video Input Pin
E5 | VOUT O Composite Video Output Pin
Other Functions
Reset & Power-down Pin (Note 1
F1 | PDN ! “L”: Reset & Power-dovfm, “H”:) Normal Operation

Note 1. 7512 Z A Jj > (BEEP, LINI, RIN1, LIN2, RIN2, VIN) LIS OFTRCTOANE L E T 0 —F 4 v T
L CTlEWTEE A,
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AsahiKASEI

[AK4958]

E >/ #kk (AK4958ECB)
No | Pin Name | 1/0 | Function
Power Supply
D3 | AVDD i Analog Power Supply Pin, 2.8 ~ 3.§V R B )
VSS1& DFIC0AuFLA EDE® T I v 7 a T o8 L T a0,
Common Voltage Output Pin
E3 | VCOM (0] Bias voltage of ADC inputs and DAC outputs.
VSS1 & DRNC220F £50% D = > F Y 28 L TL IS0,
E4 | VSSI - Ground 1 Pin
c4 | DTVDD i Digital Power & Digital Interface Sllpply Pin, 1.6 :\‘Q.OV B )
VSS2 & DRIZ0AUFLA EDE® T I v 7 a T o8 L T a0,
LDO Voltage Output pin for Analog Logic (typ 2.3V
E2 | REGFIL 0 VSS1 & %F‘Eﬁ GCPZ.ZEFi 50% D :% ‘/5‘%‘ ‘/(;p%%%;% LT 7EEN,
B5 | VSS2 - Ground 2 Pin
Audio Interface
B4 | MCKI 1 Master Clock Input Pin (Note 2)
A4 | MCKO (0] Master Clock Output Pin
A2 | LRCK I/O | Channel Clock Pin (Note 2)
B2 | BICK I/O | Audio Serial Data Clock Pin (Note 2)
A3 | SDTI I Audio Serial Data Input Pin (Note 2)
B3 | SDTO 0 Audio Serial Data Output Pin
Control Register Interface
B1 | SDA I/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)
o RIN1 I Rch Analog Input 1 Pin (DMIC bit =“0")
DMCLK (0] Digital Microphone Clock Pin (DMIC bit=“1")
D1 | MPWR O MIC Power Supply Pin for Microphone
BEEP Block
C3 | BEEP | 1 | BEEP Signal Input Pin
Lineout Block
D2 [ LOUT 0] Lch Analog Output Pin
El | ROUT 0] Rch Analog Output Pin
Speaker Block
C5 | SPP (0] Speaker Amp Positive Output Pin
D5 | SPN O Speaker Amp Negative Output Pin
Video Block
E5 | VIN I Composite Video Input Pin
D4 | vOUT O Composite Video Output Pin
Other Functions
Reset & Power-down Pin
A> | PDN I “L”: Reset & Power-down, “H”’: Normal Operation

Note 2. 77 a7 AJJ¥ > (BEEP, LINI, RINI, VIN) UIADT XRTOANE AT T7 0 —TF 4 72 L TIWIT

E VA

MS1558-J-01-PB

-10 -

2013/10



AsahiKASEI

BRERALLEZVWECOREBIZDINT

[AK4958]

FEHALZWARAE A TROBREEITV, UL TF IV,

X5 v 4 X E
MPWR, SPN, SPP, LOUT, ROUT, BEEP, RIN2, .

Analog LIN2, VIN, VOUT
LIN1, RIN1 F—7  H»>DMIC bit= “0”
MCKO, SDTO F—7

Digital MCKI, SDTI VSS21Z Bi
LRCK, BICK M/S bit = “0” |ZF%E L, VSS2IZHE#Hi

MS1558-J-01-PB
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AsahiKASEI [AK4958]

| X RAER
(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 \Y%
(AK4958EG) Digital DVDD -0.3 2.5 \%
Digital 1/0 TVDD -0.3 6.0 \Y%
Power Supplies Analog AVDD -0.3 6.0 \"
(AK4958ECB) Digital, Digital I/O DTVDD —0.3 2.5 v
Input Current, Any Pin Except Supplies 1IN - +10 mA
Analog Input Voltage (Note 4) VINA —0.3 AVDD+0.3 \Y
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 \%
Ambient Temperature (powered applied) Ta =30 85 °C
Storage Temperature Tstg —65 150 °C
Maximum Power Dissipation (Note 8) Pd - 460 mW
Note 3. EETTRTZ T FEATK T HMETT, VSS1,VSS2,VSS3, VSS4 1XR L7 Fm 7 7T o FIZHE

LTRFEW,

Note 4. BEEP, LIN1, RIN1, LIN2, RIN2, VIN, I2C 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 DFEIEIZAKAISSNBIE I3 T, INIEHL S D A E— I OHE ZITE A EH A, AK4958D Y v
v a VRE O R KFFAREIZ125°C T, JESD51-9(2p2s) (2 35 11 % 0ja (Junction to Ambient) (X AK4958EG:
80°C/W, AK4958ECB: 56°C/W T4, Pd =460mW D, AK4958EGIE 6ja = 80°C/W L ¥ . AK4958ECB
1 0ja=56°C/W K0 T v 7 a BRI CEBZ S 2 Ei1EdH 0 THADT, AK4958DNERHE K
ICE S TT A ARIES NS Z L 1ddH D £ A, AK4958EGIT 6ja < 80°C/W, AK4958ECBI bja <
56°C/W L 72 B CR—REHHATHZ L2 fEL 9,

HERE: S OMBE AR CHR LI SE, 7/ AEWET 5 L0 b Y £, £, —ETLIOME
WA, COROEHFOBMEIFRIESNEEA,

MS1558-J-01-PB 2013/10
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AsahiKASEI

[AK4958]
| HEREEPE S ¢ (AKA958EG)
(VSS1=VSS2=VSS3=VSS4=0V; Note 3)
Parameter Symbol min typ max Unit
Power Supplies Analog AVDD 2.8 33 3.6 v
(Note 9) Digital DVDD 1.6 1.8 2.0 \Y%
Digital I/O (Note 10) TVDD 1.6 or DVDD-0.2 1.8 3.6 \%
Note 3. EEILT XTI 7 FEAZxT HETT,

Note 9. AVDD, DVDD, TVDD OEJRH FiFfs —47 v R E2ZE T HALEITIH Y A, BIRLH FIFRICAH
ERIEIE AN TEC 22 D 2 & & 3BET D 72 OPDN pin=“L"0ORAE CTHEIRZ L H EIF, 2 TOEENLS |
M o7cfk, PDNpin=“H’IZ LT 7Z &V,

Note 10. minfli%, 1.6VE 721X DVDD-0.2V O &5 L0 E W OE T,

* AK4958EGTI&. TVDD=ON, PDN pin=“L"® & &, AVDD, DVDD%ON/OFF¥ % _C &E W ARET T,

OFFiREEA 5 ONREE(= T BB A (X, £ TOEE(AVDD, DVDD, TVDD)A L H EA > TA S, PDN
pinZ “H”IZLTTF &L,

| HER R E % ¥ (AKA958ECB)

(VSS1=VSS2=0V; Note 3)
Parameter Symbol min typ max Unit
Power Supplies Analog AVDD 2.8 33 3.6 \"
(Note 10) Digital, Digtal I/O DTVDD 1.6 1.8 2.0 \Y

Note 3. EJEIZTT XTI REZRT HETT,

Note 11. AVDD, DTVDDOEJFILS EIF L —7 LV A2EBETHLEEH Y A, BIFRLD EITRHIHNER

FENRENZ /2D 2 & 2t 5 72 PDN pin="“L"DRIETHERZ LD EIF, ETOERINLS E3-
7zt . PDN pin=“H"IZ L T 7Z&W,

* AK4958ECB T, DTVDD=ON, PDN pin = “L”® & %, AVDD%#ON/OFF3 % C &L WA[BETJ, OFF
REH SONKRREIZT ZFESIX. £THOERAVDD, DTVDD)WIH EAi>THh S, PDN pinEk “H”
ICSLTTF&ELY,

R AT — 4 o MBS TV B AU O SHRICE LT, S CREHEAV MR ETO T4

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=VSS2=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
Gai MGAIN2-0 bits = “000” -1 0 +1 dB
an MGAIN2-0 bits = “001” 15 +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
Output Voltage MICL bit = “0” 2.2 2.4 2.6 \Y
MICL bit = “1” 1.8 2.0 2.2 \Y
Output Noise Level (A-weighted) - —108 - dBV
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 - \%
Input Voltage (Note 12) (Note 14) 186 2.07 228 vﬁﬁ
Note 13 73 83 - dBFS
SIN+D) ~ (-1dBFS) ENote 14; - 85 - dBFS
D-Range  (~60dBFS, A-weighted) ggi ii; L =0 : <
. Note 13 78 88 - dB
SN (A-weighted) ENote 14; : 9% : dB
Interchannel Isolation Eggtz ii; 7_5 190% : SE
Interchannel Gain Mismatch Eggtz ii; : 8 82 SE
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=OFF, DVOL=OVOL =0dB,
R;=10kQ , PMBP bit = “0”, LVCMI1-0 bits = “01”
LVCMO bit = “0” - 2.26 - Vpp
Output Voltage (0dBFS) LVCMO bit=“1” - 1.00 - Vrms
(Note 15) LVCMO bit = “0” 1.44 1.60 1.76 Vpp
(-3dBFS) LVCMO bit = “1” 1.82 2.00 2.22 Vpp
S/(N+D) (-3dBFS) 75 85 - dBFS
S/N (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=0OVOL =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) (AK4958EG)
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
S/N (AK4958EG)
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
S/N (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 VoltagelX AVDD IZ h 7 v ¥ 7 LEH 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 LVCMI-0 bits = “01” - +2.0 - dB
LVCMI-0 bits = “10” - +2.0 - dB
LVCMI-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 =“1”, BPM bit = “1”, BPVCM bit = “0”, BPLVL3-0 bits = “0000”), External Input Resistance= 66k(2

Maximum Input Voltage | - | - | 1.54 | Vpp
Gain (Note 18)
LVCMI-0 bits = “00” —4.5 0 +4.5 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
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”DH¢(X, max AVDD Vpp T9, {H L, BEEP-Amp (BPLVL3-0 bits TaX 1&)iH 1 % DIz

MS1558-J-01-PB
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ME230.5Vpplh EDE . 7V v 7T 5 REEMERH Y £,

Note 17. AR OBAE S A TF, 8QOAMIHLZ 1T 5 &, AK4958EG THJ-0.4dB, AK4958ECB THY
02dBENFET,

Note 18. 7 A IANERAJIHERPFUIZ S LB L £ 97,
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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 - pA
Video Analog Output (Figure 4)

Output Gain VGO bit = <0, 0.5Vpp Input 11.5 12.0 12.5
fin =100kHz dB
Sine wave Input (Note 19) VGO bit = “1”, 0.3Vpp Input 16.0 16.5 17.0
Clamp Level (Note 19) - 50 100 mV
S/N (Note 21) BW = 100kH ~ 6MHz, 60 67 i dB
VG1-0 bits = “10”(+12dB) S =0.35Vpp Input
?ﬁlﬁgﬁgy Output Voltage fin =100kHz (Sine wave) 2.54 - - Vpp
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
VG1-0 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 B

Response at 27MHz - —47 —20
Group Delay |GD3MHz—GD6MH7| - 15 100 ns

Note 19. Figure 4. ®Mesurement point 1 OJE L TH AL 7 TH, 0.5Vpp A SI1EVGI1-0 bits = “10”(+12dB)FF
DETT, ANWIEIXT A I EAEI L F 9, S/N, Secondary Harmonic Distortion O | iE 1%
Measurement point 2{Z72 ) F 97,

Note 20. VIN pin ~D AN EIFRNANT =27 o0 ATHEFZAF 1 LT2RE 22 EI2, 0.075 ~ 1.6kQOHiHSMT 72
D%E . PMV bit Z“0"Z L TR EUY,

Note 21. S/N =20 log (Output Voltage [Vpp]/Noise Level [Vrms]). Output Voltage = 0.7 [Vpp].

Note 227 &%, AVDD {Z 500mVpp D Sindi Z FIJI L, VOUT (2 CT-20IRE, OIRE, 100IRE {272 5 DC % VIN
WZHM L7284 T,

MS1558-J-01-PB
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Figure 3. External Resistor of Video Signal Input pin

Measurement point1

Video Signal Output

R2

CzI

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 - 22 - mA
DVDD +TVDD - 0.7 - mA
DAC + SPK-Amp (Note 26)
AVDD - 33 - 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 | pA

Note 23. PLL Master Mode (MCKI =13.5MHz, FS3-0 bits = “1011”) T, PMADL = PMADR = PMDAC = PMPFIL =
PMLO = PMSPK = PMPLL = MCKO = PMBP = PMMP = PMMICL= PMMICR = M/S = PMV bits = “1”,
SPK-amp No load, LIN/RIN, BEEP pin~®D AJJ{E 5 1LMEA ), VIN pin ~D ANMEF R BRIFEF AT,
LOUT/ROUT pin #&H /), SDTIpin 1£“0"7 —Z AJJDFAETY, Zd & &, MPWR pin® H /)&l
OmA T, /SADFEEILX. BRDAC= ADCPF =PFSDO bits =“1”, PFDAC = “0”, DACS = DACL bits =“1",
BEEPS = BEEPL bits = “0”C9, 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,

Note 24. EXT Slave Mode (PMPLL=M/S=MCKO bits = “0”), PMADL = PMADR = PMMICL= PMMICR = bits = “1”
LIN/RIN pin~D ASME B IXEA S DHE T, /SADFEIL. ADCPF = PFSDO bits = “0” T,

Note 25. EXT Slave Mode (PMPLL=M/S=MCKO bits = “0”), PMDAC= PMLO bits =“1”, SDTI pin (£“0”5 — % A
7. LOUT/ROUT pin /) DEHETT, /N ADEIEIL. BRDAC =PFDAC bits = “0”, DACL bit =17,
DACS =BEEPS =BEEPL bits = “0”C9, MONOI-0 bits = “00”, DVOL7-0 bits = “COH”, SMUTE bit = “0”
<7,

Note 26. EXT Slave Mode (PMPLL=M/S=MCKO bits = “0”"), PMDAC = PMSPK =SPPSN bits = “1”, SDTI pin {%“0”
F—% A 11, SPK-amp No load D& T9, /SZADEKEIL. PEDAC bit = “0” DACS bit = “1”, DACL
=BEEPS =BEEPL bits = “0” ¢4, MONOI1-0 bits = “00”, DVOL7-0 bits = “COH”, SMUTE bit =“0""C79",

Note 27. PMV bit = “1”, #EA if i TVIN pin ~D AN EZNRIEZF AN OEE TT,

Note 28. 5 4 ¥ % /LA JJ £ > (MCKI, LRCK, BICK, SDTI, CSN/SDA, CCLK/SCL, CDTIO/CADO, 12C pins) %
TVDD(AK4958EG), DTVDD(AK4958ECB) & 721X VSS2IZ12C pin® AVDD & 72 1 ZVSSIZEH & L 72 FF O fE

<.

MS1558-J-01-PB 2013/10
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AsahiKASEI

[AK4958]

Z4I1L3

it

(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 | - | 1.0 | - | dB
Note 29. AR R D BT fs (o 7Y o ZTREE)ICIHI L £,

121X, PB=21.7kHz (@-1.1dB)I%0.454 x fs T4 (ADC), )& IT1kHz% FEHEZ L F9,

Note 30. 7« VX VT 4 LV HFIZ K DBIEEA T, ADCERIZT T a 75 5B AN SN TH Ll F v R /L D24t
v hTF—=ERHAVL P AXIZE Yy FENDHETORBTY, DACERIF24E Y T —F B AN L VA
Ay RSN THroT7 e 7EERENENLETORETYT, v/ I7~7 07 4% (1K
HPF + 1¥XLPF + 4-Band Equalizer + ALC + 1-Band Equalizer) % @i 3 % /XX &%= L 72555 D Group
Delay |ZIIR 7 4 VX2 X BB TENWGEA T ERRGi# Oz LT, 5T — R L &4,
EE— RO L XML ET,

MS1558-J-01-PB
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AsahiKASEI

[AK4958]

DCH %

(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 uP Interface
(CDTIO/CADO, CSN/SDA, CCLK/SCL, I2C, PDN, BICK, LRCK, SDTI, MCKI pins )
High-Level Input Voltage
(Except 12C pin, TVDD >2.2V) VIH 70%TVDD - - \Y%
(Except 12C pin, TVDD < 2.2V) VIH 80%TVDD - - \Y%
(I2C pin) VIH1 70%AVDD - - \Y%
Low-Level Input Voltage
(Except I12C pin, TVDD >2.2V) VIL - - 30%TVDD \Y
(Except 12C pin, TVDD < 2.2V) VIL - - 20%TVDD v
(I12C pin) VILI - - 30%AVDD \
Input Leakage Current Iinl - - +10 pA
Audio Interface & Serial uP Interface (CDTIO, SDA MCKO, BICK, LRCK, SDTO pins Output)
High-Level Output Voltage (Tout = -80pA) VOH TVDD-0.2 - - \"
Low-Level Output Voltage
(Except SDA pin : Iout = 80nA) | VOLI1 - - 0.2 \"
(SDA pin, 2.0V <TVDD £3.6V: Iout =3mA) | VOL2 - - 0.4 \%
(SDA pin, 1.6V < TVDD < 2.0V: Iout =3mA) | VOL2 - - 20%TVDD \Y
| Digital MIC Interface (DMDAT pin Input ; DMIC bit = “1”)
High-Level Input Voltage VIH2 65%AVDD - - \'
Low-Level Input Voltage VIL2 - - 35%AVDD \
Input Leakage Current lin2 - - +10 pA
Digital MIC Interface (DMCLK pin Output ; DMIC bit = “1”)
High-Level Output Voltage (Iout=—80pA) VOH3 | AVDD-04 - - v
Low-Level Output Voltage (Tout= 80uA) VOL3 - - 0.4 \
Note 31. AK4958ECBIZ., TVDDADTVDDIZ72 V) F£ 3,

Note 32. SCL, SDA pins® 7' /L7 v F Rt Ok o 1%, TVDD(DTVDD)LL L7y D6VEL FIZ L TL 72 &0,

MS1558-J-01-PB
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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
PS1-0bits="“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
PS1-0bits =“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 xtBCK - - S
Pulse Width High tBCKH | 0.4 xtBCK - - S
Note 33. MCKO=512fsii%fs=8, 11.025, 12, 16, 32kHz|ZfEFH T& £& 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



AsahiKASEI [AK4958]

Parameter | Symbol | min | typ | max | Unit
Audio Interface Timing
Master Mode
BICK “y” to LRCK Edge (Note 34) tMBLR —40 - 40 ns
LRCK Edge to SDTO (MSB) tLRD -70 - 70 ns
(Except I’S mode)
BICK “y” 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 IS 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 tCSW 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 (IZC Bus Mode):
SCL Clock Frequency fSCL - - 400 kHz
Bus Free Time Between Transmissions tBUF 1.3 - - s
Start Condition Hold Time (prior to first clock pulse) tHD:STA 0.6 - - ps
Clock Low Time tLOW 1.3 - - s
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 - - ys
SDA Setup Time from SCL Rising tSU:DAT 0.1 - - us
Rise Time of Both SDA and SCL Lines tR - - 0.3 s
Fall Time of Both SDA and SCL Lines tF - - 0.3 ys
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. = OHIABIZLRCKD = ¥ L BICKD “T"NEA L2 WL H ICHEL TWET,

Note 35. 3-wire Mode!XAK4958ECB ClIxf/t L TEB D £H A,

Note 36. = DHHEILCSNDO T v 2 & CCLKD “T"NER S22V E S ITHEL TWET,

Note 37. I’C-bus/INXP B.V. D <4,

Note 38. Hi-z & [ZR, =1kQ (7' /v 7 » 71X TVDDIZ % L QI 10% CDTIO pin D ENL AL E 5 £ TORFRET
7

Note 39. 7 — & 13 #%1%300ns (SCLOIH T30 B O MIRFF SN2 T L7 0 /A,

MS1558-J-01-PB 2013/10
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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 =017 tPDV - 267 - 1/fs
ADRSTI1-0 bits =“10” tPDV - 531 - 1/fs
ADRST1-0 bits =“11” tPDV - 135 - 1/fs
VCOM Voltage
| Rising Time (Note 42) | RveM | - | 06 | 20 | ms

Note 40. E)EHZPDN pin =“L”/V A CTY -t v 23220 £97, 200nsLh EOPDN pin =“L”/IVATY & v b
DY £, 50nsLh FOPDN pin=“L”’N/V A Tid U v NI 5 A,
Note 41. PMADL bit % 72 {ZPMADR bit %325 L T25 OLRCKZ v v 7 O “P ORI TT,
Note 42. 7 v /427w v 7 (PLLY v v 7 &T)id., VCOME/L(VCOM pin) N5 A3 - T EME% Bibh
L E9, VCOM pin #Mtid =227 >4 = 2.2uF, REGFIL pin #Mti) 2> 7 2% =22uF ©, HENT

DX +50%DEE T,

MS1558-J-01-PB
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AsahiKASEI

mEA ST ERE
14CLK

1/fs

LRCK 50%TVDD

o« LACKH | tLRCKL Duty = tLRCKH x fs x 100

tLRCKL x fs x 100

1/fMCK
Yo R e 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)

[ S 50%TVDD
50%TVDD
50%TVDD

ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff VIH

SDTI

—————————————————————————————————————————————————————————————————————————————————————— VIL
Figure 6. Audio Interface Timing (PLL/EXT Master mode)
MS1558-J-01-PB
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AsahiKASEI [AK4958]

1/fCLK

« ERCKH | ILRCKL 1 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

tLRCKL Duty = tLRCKH x fs x 100
o tLRCKL x fs x 100

A
A

Figure 8. Clock Timing (EXT Slave mode)

MS1558-J-01-PB 2013/10
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AsahiKASEI [AK4958]

LRCK

tSDS tSDH

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

tCCKL

tCSH tCCKH

Figure 10. WRITE Command Input Timing
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AsahiKASEI [AK4958]

CSN

CCLK

————————————————————————————————————————————————————————————————————————————————————————————————————————— VIH
CDTIO D2 D1 DO
————————————————————————————————————————————————————————————————————————————————————————————————————————— VIL

Figure 11. WRITE Data Input Timing

VIH
CSN VIL
——————————— VIH

CCLK
Clock, Horl_ L

tCCzZ
50%
CDTIO
Hi-Z TVDD
Figure 12. Read Data Output Timing
MS1558-J-01-PB 2013/10
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AsahiKASEI [AK4958]

,,,,,,,,,,,,,,,

tHD:STA tHD DAT {SUDAT  1SUSSTA | 1SUSTO |

Figure 13. I°C Bus Mode Timing

tSCK

___________________________________ | --e5wAvoD
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Figure 14. DMCLK Clock Timing

65%AVDD
35%AVDD

Figure 15. Audio Interface Timing (DCLKP bit = “1”)
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Figure 16. Audio Interface Timing (DCLKP bit = “0”)

MS1558-J-01-PB 2013/10
-29.



AsahiKASEI [AK4958]

PMADL/R bit
or
PMDML/R bit

tPDV

A

SDTO  eeseesesssmsssmssmssem s 50%TVDD

Figure 17. Power Down & Reset Timing 1
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Figure 18. Power Down & Reset Timing 2
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Figure 19. VCOM Rising Timing
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4958
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XXXX: Date code (4 digit)

Pin #A1 indication
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AT B
Date (Y/M/D) | Revision | Reason Page Contents
13/09/13 00 KR
13/10/25 01 RARCETIE | 31 s\ e — USHERTIE (AK4958EG)

Stand off: 0.16+0.5 — 0.21+0.05

Total thickness: Max 1 — 0.87+0.13
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