AsahiKASEI [AK4490R]

AKM AK4490R
Quality Oriented 32-Bit 2ch DAC
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fs =8 kHz ~ 32 kHz . 256fs, 384fs, 512fs, 768fs, 1152fs
fs =32 kHz ~54 kHz : 256fs, 384fs, 512fs, 768fs
fs =54 kHz ~ 108 kHz : 256fs, 384fs
fs = 108 kHz ~ 216 kHz : 128fs, 192fs
fs = 216 kHz ~ 388 kHz : 32fs, 48fs, 64fs, 96fs
fs =388 kHz ~ 776 kHz : 16fs, 32fs, 48fs, 64fs
o IRK. 1°C-busA V4 7 z—RAHE
e TURILAALARJL: CMOS
« BREE:
LDOfE A (LDOE pin =“H”) TVDD=AVDD=3.0~3.6V,VDDL/R=4.75~5.25V
LDOAM#E A% (LDOE pin =“L”) TVDD=AVDD=1.7~3.6V,VDDL/R=4.75~5.25V
DVDD =1.7V~1.98V
o BI{EREE: -40~85°C
o /X /r—: 48-pin LQFP

VELVET
SOUND @‘
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4. 70y B & #aEsH

LDOE TVDD DVDD DVSS PDN AVDD AVSS
O N

L Lpo vssL

BICK/DCLK/BCK De-emphasis VDDL
PCM & — SCF AOUTLP

SDATA/DSDL/DINL Data f——— Interpolator —>
Interface —> AOUTLN
LRCK/DSDR/DINR

Normal path VCML
¢—»| DSD Data |psppbit“0’| DATT AS ) VREFHL
Interface Soft Mute Modulator Bias VREFLL
& Vref VREFHR
DSD Filter VREFLR

VCMR
External AOUTRP

’ DF I SCF
Interface PN AOUTRN
SSLOW/WCK O——>1 Volume bypass
DSDD bit “1”
SMUTE/CSN
SD/CCLK/SCL Control Clock MCLK VDDR
SLOW/CDTI/SDA Register Divider Stop
Detection
DEMO VSSR
ACKS/ PSN DIFO/ DIF1/ DIF2/ TESTE I2C/INV MCLK
CAD1 DZFL DZFR/ CADO
Figure 1. Block Diagram
Block Function

PCM Data Interface

Execute serial/parallel conversion of SDATA input data by synchronizing with
LRCK and BICK and generate TDM output data.

DSD Data Interface

1-bit data that is input from DSDL and DSDR pins is received by synchronizing
with DCLK.

DSD Filter

FIR filter that reduces high frequency noise of DSD input data

External DF Interface

Receive external digital filter outputs. Execute serial/parallel conversion of
DINL and DINR input data by synchronizing with BICK.

DATT, Soft Mute

Apply Digital Attenuation and Soft Mute process to input data.

De-emphasis &
Interpolator

A digital filter that applies De-emphasis process to input data and executes
over sampling.

A% Modulator

Output multi-bit data to SCF. This block consists of a third-order digital
delta-sigma modulator.

SCF

Convert multi bit output of AX Modulator into analog signal. This block consists
of the switched capacitor DAC.

Control Register

Keep register settings for each mode. Control registers are accessed in 3-wire
(CSN, CCLK, CDTI) or I>C-Bus (SCL, SDA) control mode.

Clock Divider

Divide Master Clock
In PCM mode, master clock is divided automatically by fs rate auto detection
function. In DSD mode, the master clock frequency is set by DCKS bit.

MCLK Stop Detection

It is the detection circuit of MCLK input or no input.

Bias, Vref

It outputs common voltage VCML/R that is generated by reference voltage
VREFHL/R and VREFLL/R.

LDO

It is the power supply circuit for internal digital circuit. Its power supply voltage
is typical 1.8 V.
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m E > #aEEkEA
Pin Prot_ection _ Power
No. Name I/1O Diode Function Down
State
(LDOE pin = “H")
o LDO Output Pin, this pi_n shoglq bg gonnected to DVSS F;g”[')[\)/%vén
1 DVDD i W|th_ 1.0 pF (£50 %). This pin is inhibited to connect other (500 Q)
devices.
i (LDOE pin =*“L") Hi-7
1.8 V Power Input Pin
Power-Up, Power-Down Pin
PDN = “L”, the AK4490R is in power-down mode and is Hi-z
& PDN | | TVDD/DVSS held in reset. The AK4490R mﬂst always be reset upon | (PDN =“L")
power-up.
BICK I Audio Serial Data Clock Pin in PCM Mode
3 BCK | | TVDD/DVSS | Audio Serial Data Clock Pin in EXDF Mode Hi-Z
DCLK I DSD Clock Pin in DSD Mode
SDATA I Audio Serial Data Input Pin in PCM Mode
4 DINL | | TVDD/DVSS | Lch Audio Serial Data Input Pin in EXDF Mode Hi-Z
DSDL I DSD Lch Data Input Pin in DSD Mode
LRCK I L/R Clock Pin in PCM Mode
5 DINR | | TVDD/DVSS | Rch Audio Serial Data Input Pin in EXDF Mode Hi-Z
DSDR I DSD Rch Data Input Pin in DSD Mode
SSLOW | | Digital Filter Select Pin in Pin Control Mode .
6 WCK || TYPD/DVSS Fyord Clock input pin in EXDF Mode Hi-Z
When this pin is changed to “H”, soft mute cycle is
SMUTE | | initiated. .
! TVDD/DVSS When returning “L”, the output mute releases. Hi-Z
CSN I Chip Select Pin in Register Control Mode
SD I Digital Filter Select Pin in Pin Control Mode
8 CCLK I — /DVSS | Control Data Clock Pin in Register Control Mode Hi-Z
SCL I I12C = “H”: Control Data Clock Input Pin
SLOW I Digital Filter Select Pin in Pin Control Mode
9 CDTI I — /DVSS | Control Data Input Pin in Register Control Mode Hi-Z
SDA I/0 I2C = “H”": Control Data Input Pin
DIFO I Digital Input Format 0 Pin in Pin Control Mode Pull-Down
10 DZFL 0 TVDD/DVSS | Lch Zero Input Detect Pin in Register Control Mode to DVSS
(Internal pull-down pin) | (100 kQ)
DIF1 I Digital Input Format 1 Pin in Pin Control Mode Pull-Down
11 DZFR 0 TVDD/DVSS | Rch Zero Input Detect Pin in Register Control Mode to DVSS
(Internal pull-down pin) | (100 kQ)
DIF2 I Digital Input Format 2 Pin in Pin Control Mode .
12 CADO I TVDD/DVSS Chip Address 0 Pin in Register Control Mode Hi-Z
Pin Control Mode or Register Control Mode Select Pin Pull-Up
13 PSN | | TVDD/DVSS (Internal pull-up pin) | to TVDD
“L”: Register Control Mode, “H”: Pin Control Mode (100 kQ)
INV I L/Rch Output Polarity Select Pin in Pin Control Mode .
14 12C I TVDD/DVSS Register Control Interface Pin in Register Control Mode Hi-Z
15 DEMO | | TVDD/DVSS | De-emphasis Enable 0 Pin in Pin Control Mode Hi-Z
. Pull-U
16 | LDOE | I |TVvDD/DVSS "‘EE‘?r[g‘fs'at[l)eo“ﬁf,‘_ag'faﬁl'g t0 TVDD
' o (100 kQ)
211100164-J-01 2022/02
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. Protecti . P D
No. | Pin Name | I/O 0 _ec on Function ower Down
Diode State
ACKS | Auto Setting Mode Select Pin in Pin Control Mode
17 TVDD/DVSS | “L”: Manual Setting Mode, “H”: Auto Setting Mode Hi-Z
CAD1 I Chip Address 1 Pin in Register Control Mode
Test Mode Enable Pin. This pin should be opened or Pull-Down
18 TESTE | | TVDD/DVSS | connected to DVSS. to DVSS
(Internal pull-down pin) (100 kQ)
;8 VREFHR | | VDDR/VSSR | Rch High Level Voltage Reference Input Pin Hi-Z
21 . Connected to
55 VREFLR I | VDDR/VSSR | Rch Low Level Voltage Reference Input Pin VCMR (5 kQ)
Right channel Common Voltage Pin, normally c tedt
23 VCMR - | VDDR/VSSR | connected to VREFLR with a 10 pF electrolytic cap. | o g ‘(95 k?l)
This pin is inhibited to connect other devices.
24 NC - - No internal bonding. Connect to Analog Ground. -
25 | AOUTRP | O | VDDRIVSSR | Rch Positive Analog Output Pin ACUTRN (300 4Q)
26 | AOUTRN | O | VDDRVSSR | Rch Negative Analog Output Pin AOUTRE (300 %)
g; VDDR - - Rch Analog Power Supply Pin -
gg VSSR - - Analog Ground Pin -
g; VSSL - - Analog Ground Pin -
22 VDDL - - Lch Analog Power Supply Pin. -
35 | AOUTLN | O | VDDL/NVSSL | Lch Negative Analog Output Pin AGUTLD (500 40)
36 | AOUTLP | O | VDDL/VSSL | Lch Positive Analog Output Pin AGUTIN (560 4Q)
37 NC - - No internal bonding. Connect to Analog Ground. -
Left channel Common Voltage Pin, normally c red t
38 VCML - | VDDL/VSSL | connected to VREFLL with a 10 UF electrolytic cap. | \aer | (95 kg)
This pin is inhibited to connect other devices.
39 . Connected to
20 VREFLL | | VDDL/VSSL | Lch Low Level Voltage Reference Input Pin VCML (5 kQ)
jé VREFHL | | VDDL/VSSL | Lch High Level Voltage Reference Input Pin Hi-Z
43 NC - - No internal bonding. Connect to Analog Ground. -
Analog Power Supply Pin,
44 AVDD - - (LDOE pin=“H") AVDD =3.0~3.6 V -
(LDOE pin="“L") AVvDD =DVDD ~3.6 V
45 AVSS - - Analog Ground Pin -
46 MCLK | | AVDD/AVSS | Master Clock Input Pin Hi-Z
47 DVSS - - Digital Ground Pin -
Digital Power Supply Pin,
48 TVDD - (LDOE pin=“H") TVDD=3.0~3.6V -
(LDOE pin =“L”) TVDD = DVDD ~ 3.6 V
Note 1. All input pins except internal pull-up/down pins must not be left floating.
Note 2. PSN pin TPin/Register modeZ#t] Y & Z 1=35&(EPDN pin Tty FLTL 2 &L,
Note 3. PCM mode, DSD mode, EXDF mode®D&{REIXL X4 TITLVET,
211100164-J-01 2022/02
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mEALEVWEVOREICD

T

FRALGODABDEVETROEREZTL., BUICHELTZELY,
(1) Erar ta—JLE—F (PCM mode®D#)

X4 EL% RAE
AOUTLP, AOUTLN r—7>
Analog N
AOUTRP, AOUTRN r—7>
. DVSSIZ#E#E
Digital TESTE Ftdf—T
2 LPRA2ary AO—LE—F
1. PCM Mode
X5 Er4 1K EE
Analo AOUTLP, AOUTLN -7
9 AOUTRP. AOUTRN A—To
WCK, DEMO DVSSIZ &
. DVSSIZ &
Digital TESTE Ftdf—T
DZFL, DZFR r—7>
2. DSD Mode
X5 Er4 1KEE
Analo AOUTLP, AOUTLN -7
9 AOUTRP. AOUTRN A—To
WCK, DEMO DVSSIZ &k
. DVSSIZ &k
Digital TESTE Ftf—T
DZFL, DZFR -7
3. EXDF Mode
X5 Er4 IKEE
Analo AOUTLP, AOUTLN rF—Tv
9 AOUTRP. AOUTRN F=J
DEMO DVSSIZ 4%
. DVSSIZ##k:
Digital TESTE
'ota ° FrEA—Ty
DZFL, DZFR -7
4. 12C-Busfs# AR
X4 Er4 1KEE
Digital CSN DVSSIZ##k
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m Pull-up, Pull-down Pin List
X5 Ev& [N &R 5t 5t
Pull-up pin (typ = 100 kQ) LDOE, PSN TVDD
Pull-down pin (typ = 100 kQ) | DZFL, DZFR, TESTE | DVSS
| 6. X R ER
(AVSS = DVSS = VSSL = VSSR = VREFLL = VREFLR =0 V; Note 4)
Parameter Symbol Min. Max. Unit
Digital I/O TVDD 03 4.0 V
Digital Core DVDD -0.3 2.35 vV
Clock Interface AVDD 0.3 4.0 \Vi
Analog VDDL/R -0.3 6.0 Y%
Power |AVSS — DVSS| (Note 5) AGND - 0.3 \Y
Supplies: |AVSS — VSSL| (Note 5) AGND - 0.3 \Y
|AVSS — VSSR] (Note 5) AGND - 0.3 \
IDVSS - VSSL| (Note 5) AGND - 0.3 \
IDVSS - VSSR| (Note 5) AGND - 0.3 v
IVSSL - VSSR| (Note 5) AGND - 0.3 Vv
“H” voltage reference VREFHL/R -0.3 VDDL/R+0.3 \%
Voltage
(Note 6) or 6.0
Reference b
L” voltage reference VREFLL/R -0.3 +0.3 \%
Input Current, Any Pin Except Supplies IIN - +10 mA
Digital Input Voltage VIND -0.3 TvDD+0.3 \%
(Note 7) or4.0
Ambient Temperature (Power supplied) Ta -40 85 °C
Storage Temperature Tstg -65 150 °C

Note 4. EEZF2TI SV FIZXT BETT,

Note 5. AVSS, DVSS, VSSL, VSSR [FRIL Y T v FIZHEH L T &Y,
Note 6. VREFHL/R pinsIZBI L T. AHDEBENDMaxfEl&(VDDL/R +0.3) VET=1E6.0 VD EHL S MELF

5TY, ANEEDMINEIX -03VTT,
Note 7. TR IILAAEVIZEAL T, AAEBEDMaxfBEIX(TVDD + 0.3) VET=IF4.0 VD EL S MELE

3T

TR COEZBALEFHTERALESES.
FEEOBEIREShTFEA,

211100164-J-01
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7 HEREESRH
(AVSS = DVSS = VSSL = VSSR = VREFLL = VREFLR =0 V; Note 4)
Parameter Symbol Min. Typ. Max. Unit
m LDOE pin = “L"B¥
Digital 1/0 TVDD DvDD 1.8 3.6 Vv
Clock Interface AVDD DvDD 1.8 3.6 \Y,
Digital Core DVDD 1.7 1.8 1.98 \Y
Power Supplies Analog VDDL/R 4.75 5.0 5.25 Y
m LDOE pin = “H"F¥
Digital 1/0 TVDD 3.0 3.3 3.6 Vv
Clock Interface AVDD 3.0 3.3 3.6 \Y,
Analog VDDL/R 4.75 5.0 5.25 \Y
Voltage Reference | “H” voltage reference | VREFHL/R | VDDL/R-0.5 - VDDL/R \
(Note 8) “L” voltage reference | VREFLL/R - VSSL/R - V

Note 8. 7 70O 4 H HEXEIX(VREFHL/R - VREFLLIR)DEEIZLEHI L EFF, VREFHL/RIZ., VDDL/RE&E
BB EIIRICIIB LEIFTLEELY,
Note 9. TVDD, AVDDIZRIEfL & L TL &Y, LDOFR{FEARB(LDOE pin = “L”). TVDDIZDVDD & R
FEEICIELEIFTL S,
Note 10. LDOE pin = “H’® & &, WELDOA1.8VEHALEFT,

AR AT —EO—FIREBIATOAFELUNOCHERICEAL TR, HHTREEZAVDLRETO
THaITEELESY,

211100164-J-01
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ERHFHE

m 73O %%

[1] PCM Mode

(Ta=25°C; LDOE pin=*“L", AVvDD =TVDD =DVDD = 1.8 V; AVSS =DVSS =VSSL/R=0V; VREFHL/R
=VDDL/R =5.0 V, VREFLL/R =0 V; Input data = 24-bit; BICK = 64fs; Signal Frequency = 1 kHz; Input
Level = 0 dBFS; Sampling Frequency = 44.1 kHz; Measurement bandwidth = 20 Hz ~ 20 kHz; External

Circuit: Example circuit 3 (Figure 81); SC2 hit = “0”; 2.8 Vpp output mode (GC2-0 bits = “000”); unless
otherwise specified.)
Parameter Min. Typ. Max. Unit
Resolution - - 32 Bit
Dynamic Characteristics (Note 11)
0 dBFS -112 -105 dB
THD+N fs =44.1 kHz BW = 20 kHz 260 dBES - 57 g dB
0 dBFS - -19 - dB
fs =96 kHz BW =40 kHz “60 dBES - 54 - dB
0 dBFS - -106 - dB
fs=102kHz | BW=40KHZ o5q daFs - 54 - dB
BW =80 kHz | -60 dBFS - -51 - dB
fs = 384 kHz BW =40kHz | 0 dBFS - -106 - dB
fs = 768 kHz BW =40 kHz | 0 dBFS - -106 - dB
Dynamic Range (-60 dBFS with A-weighted) (Note 12) 115 120 - dB
. Stereo mode 115 120 - dB
SIN (A-weighted) (Note 13) 1 " ode (Note 16) - 123 - dB
Inter-channel Isolation (1 kHz) 110 120 - dB
DC Accuracy
Inter-channel Gain Mismatch - 0.15 0.3 dB
Gain Dirift - 20 - ppm/°C
Output Voltage (Note 14) +2.65 2.8 +2.95 Vpp
Load Resistance (Note 15) 1 - - kQ
Load Capacitance (Note 15) - - 25 pF

Note 11. Audio Precision APx555{# ., F9{E:8I5E,

Note 12. 101dB at 16-bit data

Note 13. SINLLIZFAAE Y FEIZIKELEFE A
Note 14. GC2-0 bits = “000"D . AHEEMN0IBFSEO 7 OF HABEFIIROXTEZONhET,

AOUTLIR (typ.@ 0 dB) = (AOUTLP/RP) - (AOUTLN/RN)
= 2.8 Vpp x (VREFHL/R - VREFLL/R)/5.0
Note 15. Load Capacitancel&DCE#(DCH v FHI VT U974 L)IZx L TL kQ(Min) T, Load

Capacitancel¥¥ 5 > FIZx T SETT, 7HAITEHEIIHAEVICEGINSIBTEREHIC
BRRGTH, RERERISBANSCHEEIESITLTLESLY,
Note 16. Mono modeRI&Figure 82|12 RI 4MTITRIR ZFA L TLET,
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AsahiKASEI [AK4490R]

(Ta=25°C; AvDD=TVDD =DVDD =1.8 V, AVSS =DVSS =VSSL/R =0V, VREFHL/R =VDDL/R =5.0
V, VREFLL/R = 0 V; Input data = 24-bit; BICK = 64fs; Signal Frequency = 1 kHz; Input Level = 0 dBFS;
Sampling Frequency = 44.1 kHz; SC2 bit = “0”; £2.8 Vpp output mode (GC2-0 bits = “000”); unless
otherwise specified.)

Power Supplies

Parameter Min. Typ. Max. Unit

Power Supply Current
Normal operation (PDN pin = “H")

VDDL+VDDR 19 29 mA
VREFHL+VREFHR 1 15 mA
AVDD - 1 15 mA
TVDD
LDOE pin =“L” 1 15 mA
fs =44.1 kHz 7 11 mA
LDOE pin =“H” fs =96 kHz - 11 17 mA
fs =192 kHz - 17 26 mA
DVDD
fs =44.1 kHz 6 9 mA
LDOE pin =" fs = 96 kHz 10 15 mA
fs =192 kHz 16 24 mA
Total IDD (fs = 44.1 kHz, LDOE pin = “H”) o8 43 mA
TVDD+AVDD+VDDL/R+VREFHL/R
Power down (PDN pin = “L") (Note 17)
LDOE pin=“L", TVDD =18V
TVDD+AVDD+VDDL/R+VREFHL/R+DVDD 30 150 KA
LDOE pin =“H”, TVDD =3.3 V Note 18
TVDD+pAVDD+VDDL/R+VREFH L/R ( : 15 150 WA

Note 17. /8T —4& ) U EEM DPSN pin = TVDDM D480 B v ¥ (MCLK, BICK, LRCK)Z &1, £TOT
DB IWANEDVSSIZEE L-IGEDNETT,
Note 18. LDOE pin = “H” B, DVDD pin IEEHE >V ERY FET,

211100164-J-01 2022/02
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[2] DSD Mode

(Ta=25°C; LDOE pin =“L", AVvDD =TVDD =DVDD = 1.8V, AVSS = DVSS = VSSL/R =0 V; VREFHL/R
=VDDL/R =5.0 V, VREFLL/R =0 V; Signal Frequency = 1 kHz; Measurement bandwidth = 20 Hz ~ 20
kHz; External Circuit: Example circuit 3 (Figure 81); SC2 bit = “0”; £2.8 Vpp output mode (GC2-0 bits =
“000”); unless otherwise specified.)

Parameter | Min. | Typ. | Max. | Unit
Dynamic Characteristics

THD+N (Note 19) 0 dBFS - -112 - dB
S/N (A-weighted, Normal path) (Note 19) Digital “0” 120 dB

(Note 21) i i

DC Accuracy

Output Voltage (Normal path) (Note 22) | +2.65 +2.8 +2.95 Vpp
Output Voltage (Volume Bypass) (Note 23) | +2.38 +2.5 +2.63 Vpp

Note 19. AKMDFHfi-R— FEFABDSEETT,
DSD data stream : DSD64, DSD128, DSD256 D4# 1% (XAK4137%EA L =155 DS EETT .
Note 20. AAIZ1kHz, Ta—F 4 L2 P25 %~75%MDsineiREx 52 -EE=DHALRILE0IBE LE
T, 0dBZ{BADIEBEAN LGS, EENT HHHENHY ET,
Note 21. Digital “0”& (£“01101001”"DF A2 03— K2 —> T,
Note 22. DSDD bit=“0’M & E., Ta—TF 4 LU P25%~T5%ANBEOT7FOsHABEEITROKXTE
ZboNET,
AOUTL/R (typ.@ 0 dB) = (AOUTLP/RP) - (AOUTLN/RN)
=+2.8 Vpp x (VREFHL/R - VREFLL/R)/5.0
Note 23.DSDD bit=“1"D & &, Ta—FT 4 LU P25%~T5BAHNBEOT7FATHABEIEIRORXTE
AbNET,
AOUTL/R (typ.@ 0 dB) = (AOUTLP/RP) - (AOUTLN/RN)
=+2.5 VVpp x (VREFHL/R - VREFLL/R)/5.0

211100164-J-01 2022/02
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my—AO—)LA7T - 240 L85

¥ —TA—ILF T - T4 ILEHH (fs = 44.1 kHZ)

(Ta=-40~85°C; VDDL/R =4.75~5.25V,AVvDD=TVDD =1.7 ~ 3.6 V, DVDD = 1.7 ~ 1.98 V; Normal
Speed Mode; DEM = OFF; SD hit = “0” or SD pin = “L”, SLOW bit = “0” or SLOW pin = “L”, SSLOW bit =
“0” or SSLOW pin = “L”")

Parameter | Symbol | Min. | Typ. | Max. | Unit
Digital Filter

Frequency Response +0.01 dB - 0 - 20.0 kHz
(Note 24) -6.0 dB - - 22.05 - kHz
Passband (Note 25) PB 0 - 20.0 kHz
Stopband (Note 25) SB 24.1 - - kHz
Passband Ripple (Note 26) PR - - +0.005 dB

Stopband Attenuation (Note 24) SA 100 - - dB

Group Delay (Note 27) GD - 29.2 - 1/fs
Digital Filter + SCF (Note 24)

Frequency Response: 0 ~ 20.0 kHz | - | -02 | - | +0.1 | dB

¥—FA—ILF T - T4 LA (fs = 96 kH2)
(Ta=-40 ~ 85 °C; VDDL/R = 4.75 ~ 5.25 V, AVDD = TVDD = 1.7 ~ 3.6 V, DVDD = 1.7 ~ 1.98 V; Double

Speed Mode; DEM = OFF; SD bit =“0” or SD pin = “L”, SLOW bit = “0” or SLOW pin = “L”, SSLOW bit =
“0” or SSLOW pin =“L")

Parameter | Symbol | Min. | Typ. | Max. | Unit
Digital Filter

Frequency Response +0.01 dB - 0 435 kHz
(Note 24) -6.0 dB - - 48.0 - kHz
Passband (Note 25) PB 0 - 435 kHz
Stopband (Note 25) SB 52.5 - - kHz
Passband Ripple (Note 26) PR - - +0.005 dB

Stopband Attenuation (Note 24) SA 100 - - dB

Group Delay (Note 27) GD - 29.2 - 1/fs
Digital Filter + SCF (Note 24)

Frequency Response: 0 ~ 40.0 kHz | - | 06 | - | +01 | dB

x—TA—IAF T T4 LA (fs = 192 kHz)

(Ta=-40~85°C; VDDL/IR=4.75~5.25V, AVDD =TVvDD =1.7 ~3.6 V, DVDD = 1.7 ~ 1.98 V; Quad
Speed Mode; DEM = OFF; SD bit = “0” or SD pin = “L”, SLOW bit = “0” or SLOW pin = “L”, SSLOW bit =
“0” or SSLOW pin = “L”)

Parameter | Symbol | Min. | Typ. | Max. | Unit
Digital Filter

Frequency Response +0.01 dB - 0 - 87.0 kHz
(Note 24) -6.0 dB - - 96.0 - kHz
Passband (Note 25) PB 0 - 87.0 kHz
Stopband (Note 25) SB 104.9 - - kHz
Passband Ripple (Note 26) PR - - +0.005 dB

Stopband Attenuation (Note 24) SA 100 - - dB

Group Delay (Note 27) GD - 29.2 - 1/fs
Digital Filter + SCF (Note 24)

Frequency Response: 0 ~ 80.0 kHz | - | 20 | - | +0.1 | dB

Note 24. AF1IZ1 kHz, 0 dBMDsinelE =52 =& ZEDHALRN)LZE0dBE LE 9, Stopband Attenuation
SEEEDFEIX, SBMNS4fsETTT,

Note 25. @i, FRIEED B FEILIs(H > T VT BEE)IZHE L.
PB = 0.4535 x fs(@ +0.01 dB). SB =0.546 x fsTY,

211100164-J-01 2022/02
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Note 26. Interpolator®#NEk. MEA—/IY 2 TY T T4 ILADIRR N FHBRIZHEIT 554 > DR

BT,

Note 27. TR IL T 4 LB 2L B EERIET. 16/20/24/32Ew hT—ARAASATHAL 7 FATIES
NHEAESNhBETOERBTY,

Gain [dB]
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BRAO—O—)LA7 - 24 )L2 %4

AA—A—)LA 7T = 7 1 L2 FFIE(fs = 44.1 kHz)

(Ta=-40~85°C; VDDL/R =4.75~5.25V,AVvDD=TVDD =1.7 ~ 3.6 V, DVDD = 1.7 ~ 1.98 V; Normal
Speed Mode; DEM = OFF; SD bit = “0” or SD pin = “L”, SLOW bit = “1” or SLOW pin = “H”, SSLOW bit =
“0” or SSLOW pin = “L”")

Parameter | Symbol | Min. | Typ. | Max. | Unit
Digital Filter

Frequency Response +0.01 dB - 0 - 8.0 kHz
(Note 24) -6.0 dB - - 21.0 - kHz
Passband (Note 28) PB 0 - 8.0 kHz
Stopband (Note 28) SB 39.2 - - kHz
Passband Ripple (Note 26) PR - - +0.007 dB

Stopband Attenuation (Note 24) SA 92 - - dB

Group Delay (Note 27) GD - 6.5 - 1/fs
Digital Filter + SCF (Note 24)

Frequency Response: 0 ~ 20.0 kHz | - | 50 | - | +0.1 | dB

AA—A—)LA 7T - T 1 L2 FME(fs = 96 kHz)

(Ta=-40~85°C; VDDL/R =4.75~5.25V, AVvDD =TVDD =1.7 ~ 3.6 V, DVDD = 1.7 ~ 1.98 V; Double
Speed Mode; DEM = OFF; SD bit = “0” or SD pin = “L”, SLOW bit = “1” or SLOW pin = “H”, SSLOW bit =
“0” or SSLOW pin =“L")

Parameter | Symbol | Min. | Typ. | Max. | Unit
Digital Filter

Frequency Response +0.01 dB - 0 - 17.6 kHz
(Note 24) -6.0dB - - 45.6 - kHz
Passband (Note 28) PB 0 - 17.6 kHz
Stopband (Note 28) SB 85.4 - - kHz
Passband Ripple (Note 26) PR - - +0.007 dB

Stopband Attenuation (Note 24) SA 100 - - dB

Group Delay (Note 27) GD - 6.5 - 1/fs
Digital Filter + SCF (Note 24)

Frequency Response: 0 ~ 40.0 kHz | - |  -38 | - | +01 | dB

AA—A—=)LA 7 7 1 L2 FH(fs = 192 kHz)

(Ta=-40~85°C; VDDL/IR=4.75~5.25V, AVDD =TVvDD =1.7 ~3.6 V, DVDD = 1.7 ~ 1.98 V; Quad
Speed Mode; DEM = OFF; SD bit = “0” or SD pin = “L”, SLOW bit = “1” or SLOW pin = “H”, SSLOW bit =
“0” or SSLOW pin = “L”)

Parameter | Symbol | Min. | Typ. | Max. | Unit
Digital Filter

Frequency Response +0.01 dB - 0 - 35.2 kHz
(Note 24) -6.0 dB - - 91.2 - kHz
Passband (Note 28) PB 0 - 35.2 kHz
Stopband (Note 28) SB 170.7 - - kHz
Passband Ripple (Note 26) PR - - +0.007 dB

Stopband Attenuation (Note 24) SA 100 - - dB

Group Delay (Note 27) GD - 6.5 - 1/fs
Digital Filter + SCF (Note 24)

Frequency Response: 0 ~ 80.0 kHz | - | 50 | - | +0.1 | dB

Note 28. @i, FRILIBDREREISIs(H 2 T VT RIRE)ICLHIL .
PB = 0.1836 x fs(@ +0.01 dB)., SB=0.8889 x fsTY,

211100164-J-01 2022/02
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Ba—brTaL0A - —TO-ILFI7710 L85

a—bFaLbA - O¥—TO—IF T T 4 ILBEE (fs = 44.1 kHz)

(Ta=-40~85°C; VDDL/IR=4.75~5.25V, AvDD =TVvDD =1.7~3.6 V,DVDD = 1.7 ~ 1.98 V; Normal
Speed Mode; DEM = OFF; SD bit = “1” or SD pin = “H”, SLOW bit = “0” or SLOW pin = “L”, SSLOW bit =
“0” or SSLOW pin = “L")

Parameter | Symbol | Min. | Typ. | Max. | Unit
Digital Filter

Frequency Response +0.01 dB - 0 - 20.0 kHz
(Note 24) -6.0 dB - - 22.05 - kHz
Passband (Note 29) PB 0 - 20.0 kHz
Stopband (Note 29) SB 24.1 - - kHz
Passband Ripple (Note 26) PR - - +0.005 dB

Stopband Attenuation (Note 24) SA 100 - - dB

Group Delay (Note 27) GD - 6.0 - 1/fs
Digital Filter + SCF (Note 24)

Frequency Response: 0 ~ 20.0 kHz | - | -02 | - | +0.1 | dB

a—bTaLbA - ¥—TO—=IF T T 4 ILBEHE (fs = 96 kH2)

(Ta=-40~85°C; VDDL/IR =4.75~5.25V, AvDD=TVDD =1.7 ~ 3.6 V, DVDD = 1.7 ~ 1.98 V; Double
Speed Mode; DEM = OFF; SD bit = “1” or SD pin = “H”, SLOW bit = “0” or SLOW pin = “L”, SSLOW bit =
“0” or SSLOW pin =“L")

Parameter | Symbol | Min. | Typ. | Max. | Unit
Digital Filter

Frequency Response +0.01 dB - 0 - 435 kHz
(Note 24) -6.0 dB - - 48.0 - kHz
Passband (Note 29) PB 0 - 435 kHz
Stopband (Note 29) SB 52.5 - - kHz
Passband Ripple (Note 26) PR - - +0.005 dB

Stopband Attenuation (Note 24) SA 100 - - dB

Group Delay (Note 27) GD - 6.0 - 1/fs
Digital Filter + SCF (Note 24)

Frequency Response: 0 ~ 40.0 kHz | - | 06 | - | +01 | dB

Ya—bFaLA - e—TA—LF T T 4 LK (fs = 192 kHz)

(Ta=-40~85°C; VDDL/R =4.75~5.25V, AVvDD=TVDD =1.7 ~ 3.6 V, DVDD = 1.7 ~ 1.98 V; Quad
Speed Mode; DEM = OFF; SD bit = “1” or SD pin = “H”, SLOW bit = “0” or SLOW pin = “L”, SSLOW bit =
“0” or SSLOW pin = “L”)

Parameter | Symbol | Min. | Typ. | Max. | Unit
Digital Filter

Frequency Response +0.01 dB - 0 - 87.0 kHz
(Note 24) -6.0 dB - - 96.0 - kHz
Passband (Note 29) PB 0 - 87.0 kHz
Stopband (Note 29) SB 104.9 - - kHz
Passband Ripple (Note 26) PR - - +0.005 dB

Stopband Attenuation (Note 24) SA 100 - - dB

Group Delay (Note 27) GD - 6.0 - 1/fs
Digital Filter + SCF (Note 24)

Frequency Response: 0 ~ 80.0 kHz | - | 20 | - | +0.1 | dB

Note 29. @@, FRIEEOREEIEIs(H > T T BIRER)ICEF L.
PB = 0.4535 x fs(@ +0.01 dB), SB =0.546 x fSTY,
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Ba—FFaLAq4 - RO—O—)LA T 74 LR

a—brFa LA - AO—A—)LA 7 7 14 LA (fs = 44.1 kH2)

(Ta=-40~85°C; VDDL/R =4.75~5.25V, AVDD =TVDD =1.7 ~ 3.6 V, DVDD = 1.7 ~ 1.98 V; Normal
Speed Mode; DEM = OFF; SD bit =“1” or SD pin = “H”, SLOW bit = “1” or SLOW pin = “H”, SSLOW bit =
“0” or SSLOW pin = “L”")

Parameter | Symbol | Min. | Typ. | Max. | Unit
Digital Filter

Frequency Response +0.01 dB - 0 - 8.0 kHz
(Note 24) -6.0 dB - - 21.0 - kHz
Passband (Note 30) PB 0 - 8.0 kHz
Stopband (Note 30) SB 39.2 - - kHz
Passband Ripple (Note 26) PR - - +0.007 dB

Stopband Attenuation (Note 24) SA 92 - - dB

Group Delay (Note 27) GD - 5.0 - 1/fs
Digital Filter + SCF (Note 24)

Frequency Response: 0 ~ 20.0 kHz | - | 50 | - | +0.1 | dB

a—FrFa LA - AO0—0O0—)LA T T 4 LA (fs = 96 kHz)

(Ta=-40~85°C; VDDL/R =4.75~5.25V,AVDD=TVvDD =1.7 ~ 3.6 V, DVDD = 1.7 ~ 1.98 V; Double
Speed Mode; DEM = OFF; SD bit = “1” or SD pin = “H”, SLOW bit = “1” or SLOW pin = “H”, SSLOW bit =
“0” or SSLOW pin =“L")

Parameter | Symbol | Min. | Typ. | Max. | Unit
Digital Filter

Frequency Response +0.01 dB - 0 - 17.6 kHz
(Note 24) -6.0 dB - - 45.6 - kHz
Passband (Note 30) PB 0 - 17.6 kHz
Stopband (Note 30) SB 85.4 - - kHz
Passband Ripple (Note 26) PR - - +0.007 dB
Stopband Attenuation (Note 24) SA 100 - - dB
Group Delay (Note 27) GD - 5.0 - 1/fs
Digital Filter + SCF (Note 24)

Frequency Response: 0 ~ 40.0 kHz | - |  -38 | - | +01 | dB

a—bFq LA - AA—A—)LF 7 7 1 LB (fs = 192 kH2)

(Ta=-40~85°C; VDDL/IR=4.75~5.25V, AVvDD =TVvDD =1.7 ~3.6 V, DVDD = 1.7 ~ 1.98 V; Quad
Speed Mode; DEM = OFF; SD bit = “1” or SD pin = “H”, SLOW bit = “1” or SLOW pin = “H”, SSLOW bit =
“0” or SSLOW pin = “L")

Parameter | Symbol | Min. | Typ. | Max. | Unit
Digital Filter

Frequency Response +0.01 dB - 0 - 35.2 kHz
(Note 24) -6.0 dB - - 91.2 - kHz
Passband (Note 30) PB 0 - 35.2 kHz
Stopband (Note 30) SB 170.7 - - kHz
Passband Ripple (Note 26) PR - - +0.007 dB
Stopband Attenuation (Note 24) SA 100 - - dB
Group Delay (Note 27) GD - 5.0 - 1/fs
Digital Filter + SCF (Note 24)

Frequency Response: 0 ~ 80.0 kHz | - | 50 | - | +0.1 | dB

Note 30. @i, FRILSDRRSIS (Y2 T VT RIRE)ICLHIL.
PB = 0.1836 x fs(@ +0.01 dB). SB =0.8866 x fsTY

211100164-J-01 2022/02
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mESE I— T a1 7135

B a—FT14 L7125 (fs = 44.1 kH2)

(Ta=-40~85°C; VDDL/R =4.75~5.25V, AVDD = TVDD = 1.7 ~ 3.6 V, DVDD = 1.7 ~ 1.98 V; Normal
Speed Mode; DEM = OFF; SD bit = “1” or SD pin = “H”, SLOW bit = “0” or SLOW pin = “L”, SSLOW bit =
“1" or SSLOW pin = “H")

Parameter | Symbol | Min. | Typ. | Max. | Unit
Digital Filter

Frequency Response +0.05 dB - 0 - 18.4 kHz
(Note 24) -6.0 dB - - 22.05 - kHz
Passband (Note 31) PB 0 - 18.4 kHz
Stopband (Note 31) SB 25.7 - - kHz
Passband Ripple (Note 26) PR - - +0.05 dB

Stopband Attenuation (Note 24) SA 80 - - dB

Group Delay (Note 27) GD - 10.0 - 1/fs
Group Delay Distortion AGD - +0.035 - 1/fs
Digital Filter + SCF (Note 24)

Frequency Response: 0 ~ 20.0 kHz | - | -08 | - | +0.1 | dB

B8 a—bTa LA 710354 (fs =96 kHz)

(Ta=-40 ~ 85 °C; VDDL/R = 4.75~5.25V, AVDD = TVDD = 1.7 ~ 3.6 V, DVDD = 1.7 ~ 1.98 V; Double
Speed Mode; DEM = OFF; SD bit = “1” or SD pin = “H”, SLOW bit = “0” or SLOW pin = “L”, SSLOW bit =
“1” or SSLOW pin = “H”)

Parameter | Symbol | Min. | Typ. | Max. | Unit
Digital Filter

Frequency Response +0.05 dB - 0 - 40.1 kHz
(Note 24) -6.0 dB - - 48.0 - kHz
Passband (Note 31) PB 0 - 40.1 kHz
Stopband (Note 31) SB 55.9 - - kHz
Passband Ripple (Note 26) PR - - +0.05 dB

Stopband Attenuation (Note 24) SA 80 - - dB

Group Delay (Note 27) GD - 10.0 - 1/fs
Group Delay Distortion AGD - +0.035 - 1/fs
Digital Filter + SCF (Note 24)

Frequency Response: 0 ~ 40.0 kHz | - | -06 | - | +0.1 | dB

BESEa—bFT4 L4713 % (fs =192 kHz)

(Ta=-40~85°C; VDDL/R =4.75~5.25V, AVvDD=TVvDD =1.7~3.6 V,DVDD = 1.7 ~ 1.98 V; Quad
Speed Mode; DEM = OFF; SD bit = “1” or SD pin = “H”, SLOW bit = “0” or SLOW pin = “L”, SSLOW bit =
“1” or SSLOW pin = “H”)

Parameter | Symbol | Min. | Typ. | Max. | Unit
Digital Filter
Frequency Response +0.05 dB - 0 - 80.2 kHz
(Note 24) -6.0 dB - - 96.0 - kHz
Passband (Note 31) PB 0 - 80.2 kHz
Stopband (Note 31) SB 111.8 - - kHz
Passband Ripple (Note 26) PR - - +0.05 dB
Stopband Attenuation (Note 24) SA 80 - - dB
Group Delay (Note 27) GD - 10.0 - 1/fs
Group Delay Distortion AGD - +0.035 - 1/fs
Digital Filter + SCF (Note 24)
Frequency Response: 0 ~ 80.0 kHz | - | 20 | - | +0.1 | dB
211100164-3-01 2022/02
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Note 31. @815, FRILED EKEIIis(H> T ) VI REIKER)ICEFIL .
PB = 0.418 x fs(@ +0.05 dB). SB =0.582 x fsT3"
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B DSD7 1 LA 45t

(Ta=-40 ~ 85 °C; VDDL/R = 4.75 ~ 5.25 \/, AVDD = TVDD = 1.7 ~ 3.6 V, DVDD = 1.7 ~ 1.98 V; fs = 44.1
kHz; DP bit = “1”, DSDSEL1-0 bits = “00” (Note 32))

Parameter | Min. | Typ. | Max. | Unit
Digital Filter Response

Frequency Response 20 kHz - -0.77 - dB
(Note 33) 50 kHz - -5.25 - dB
DSDF bit = “0” 100 kHz - -18.80 - dB
Frequency Response 20 kHz - -0.19 - dB
(Note 33) 100 kHz - -5.29 - dB
DSDF bit =“1” 150 kHz - -15.57 dB

Note 32. ABIIZ1kHz, Ta—T+« I//*/25%~75%0)sme,&’é%1t&§0).’:ﬂﬂ LRJLZEO0ABELE
-g-o

Note 33. DSD128(DSDSEL1-0 bits = “01”), DSD256(DSDSEL1-0 bits = “10”) Tl&. &K %1(20 kHz, 50 kHz,
100 kHz, 150 kHZ)ME N Fn26E. MEIZHY FT,

m DCHit
(Ta=-40~85°C; VDDL/IR =4.75~5.25V, AVYDD=TvDD=1.7~3.6 V,DVDD =17 ~1.98 V
Parameter Symbol Min. Typ. Max. Unit
TVDD=17~3.0V
High-Level Input Voltage VIH 80%TVDD - - \%
Low-Level Input Voltage VIL - - 20%TVDD \Y
TVDD =3.0V~3.6V
High-Level Input Voltage VIH 70%TVDD - - \%
Low-Level Input Voltage VIL - - 30%TVDD V
High-Level Output Voltage
(DZFL, DZFR pins: lout = -100 pA) VOH | TVDD-0.3 - - \Y;
Low-Level Output Voltage - - -
(except SDA pin: lout = 100 pA) VOL - - 03 Y,
(SDApin, 2.0V <DVDD <3.6 V: lout=3 mA) VOL - - 04 \Vj
(SDApin, 1.7V <DVDD <2.0V: lout=3 mA) VOL - - 20%TVDD \Vj
Input Leakage Current (Note 34) lin - - +10 A

Note 34. DIFO pin, DIF1 pin, TESTE pinl& ZFILA ™ >, F1=PSN pin, LDOE pin (I TILT7 v TEhTULVE
T, EIEEL100 kQ(typ) TT . D 7=, DIFO pin, DIF1 pin, TESTE pin, PSN pin, LDOE pin
FE DI LBREFET,

211100164-J-01 2022/02
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(Ta=-40~85°C; VDDL/R =4.75~5.25V, AVYDD=TVDD =1.7~3.6 V,DVDD =1.7~198V; C.= 20

F)
Parameter Symbol Min. Typ. Max. Unit
Master Clock Timing
Frequency fCLK 2.048 - 49.664 MHz
Duty Cycle dCLK 40 - 60 %
Minimum Pulse Width tCLKH 9.05 - - nsec
tCLKL 9.05 - - nsec
LRCK Clock Timing (Note 35)
Normal Mode (TDM1-0 bits = “00”)
Normal Speed Mode fsn 8 - 54 kHz
Double Speed Mode fsd 54 - 108 kHz
Quad Speed Mode fsq 108 - 216 kHz
Oct Speed Mode fso 216 - 388 kHz
Hex Speed Mode fsh 388 - 776 kHz
Duty Cycle Duty 45 - 55 %
TDM128 Mode (TDM1-0 bits = “01”)
Normal Speed Mode fsn 8 - 54 kHz
Double Speed Mode fsd 54 - 108 kHz
Quad Speed Mode fsq 108 - 216 kHz
High time tLRH 1/128fs - - nsec
Low time tLRL 1/128fs - - nsec
TDM256 Mode (TDM1-0 bits = “10”)
Normal Speed Mode High time fsn 8 - 54 kHz
Double Speed Mode fsd 54 - 108 kHz
High time tLRH 1/256fs - - nsec
Low time tLRL 1/256fs - - nsec
TDM512 Mode (TDM1-0 bits = “117)
Normal Speed Mode fsn 8 - 54 kHz
High time tLRH 1/512fs - - nsec
Low time tLRL 1/512fs - - nsec
Note 35. MCLK®D ik #2801 Y & 2 515 & (EPDN pin =“L"F =[ZRSTN bit=“0"& L. Uty FLTWLS
HEPCOYBEZTSESL,
211100164-3-01 2022/02
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Parameter | Symbol | Min. | Typ. | Max. | Unit
PCM Audio Interface Timing
Normal Mode (TDM1-0 bits = “00”)
BICK Period
Normal Speed Mode tBCK 1/256fsn - - nsec
Double Speed Mode tBCK 1/128fsd - - nsec
Quad Speed Mode tBCK 1/64fsq - - nsec
Oct Speed Mode tBCK 1/64fso - - nsec
Hex Speed Mode tBCK 1/64fsh - - nsec
BICK Pulse Width Low tBCKL 9 - - nsec
BICK Pulse Width High tBCKH 9 - - nsec
BICK “1” to LRCK Edge (Note 36) tBLR 5 - - nsec
LRCK Edge to BICK “1” (Note 36) | tLRB 5 - - nsec
SDATA Hold Time tSDH 5 - - nsec
SDATA Setup Time tSDS 5 - - nsec
TDM128 Mode (TDM1-0 bits = “01”)
BICK Period
Normal Speed Mode tBCK 1/128fsn - - nsec
Double Speed Mode tBCK 1/128fsd - - nsec
Quad Speed Mode tBCK 1/128fsq - - nsec
BICK Pulse Width Low tBCKL 14 - - nsec
BICK Pulse Width High tBCKH 14 - - nsec
BICK “1” to LRCK Edge (Note 36) | tBLR 14 - - nsec
LRCK Edge to BICK “1” (Note 36) | tLRB 14 - - nsec
SDATA Hold Time tSDH 5 - - nsec
SDATA Setup Time tSDS 5 - - nsec
TDM256 Mode (TDM1-0 bits = “10”)
BICK Period
Normal Speed Mode tBCK 1/256fsn - - nsec
Double Speed Mode tBCK 1/256fsd - - nsec
BICK Pulse Width Low tBCKL 14 - - nsec
BICK Pulse Width High tBCKH 14 - - nsec
BICK “1” to LRCK Edge (Note 36) tBLR 14 - - nsec
LRCK Edge to BICK “1” (Note 36) | tLRB 14 - - nsec
SDATA Hold Time tSDH 5 - - nsec
SDATA Setup Time tSDS 5 - - nsec
TDM512 Mode (TDM1-0 bits = “11”)
BICK Period
Normal Speed Mode tBCK 1/512fsn - - nsec
BICK Pulse Width Low tBCKL 14 - - nsec
BICK Pulse Width High tBCKH 14 - - nsec
BICK “1” to LRCK Edge (Note 36) | tBLR 14 - - nsec
LRCK Edge to BICK “1” (Note 36) | tLRB 14 - - nsec
SDATA Hold Time tSDH 5 - - nsec
SDATA Setup Time tSDS 5 - - nsec
Note 36. C DIRIEMEIXLRCKD Ty D EBICKDMHAELZSLENEL S ITREL TLET,
211100164-3-01 2022/02
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Parameter | Symbol |  Min. Typ. | Max. | Unit
PCM Audio Interface Timing

External Digital Filter Mode
BCK Period tB 27 - - nsec
BCK Pulse Width Low tBL 10 - - nsec
BCK Pulse Width High tBH 10 - - nsec
BCK “1” to WCK Edge tBW 5 - - nsec
WCK Period tWCK 1.3 - - usec
WCK Edge to BCK “1” tWB 5 - - nsec
WCK Pulse Width Low tWCKL 54 - - nsec
WCK Pulse Width High tWCKH 54 - - nsec
DINL/R Hold Time tDH 5 - - nsec
DINL/R Setup Time tDS 5 - - nsec

DSD Audio Interface Timing

Sampling Frequency fs 30 - 48 kHz

(DSD64, DSDSEL1-0 bits = “00”)
DCLK Period tDCK - 1/64fs - nsec
DCLK Pulse Width Low tDCKL 144 - - nsec
DCLK Pulse Width High tDCKH 144 - - nsec
DCLK Edge to DSDL/R (Note 37) | tDDD -20 - 20 nsec

(DSD128, DSDSEL 1-0 bits = “01”)
DCLK Period tDCK - 1/128fs - nsec
DCLK Pulse Width Low tDCKL 72 - - nsec
DCLK Pulse Width High tDCKH 72 - - nsec
DCLK Edge to DSDL/R (Note 37) | tDDD -10 - 10 nsec

(DSD256, DSDSEL 1-0 bits = “10”)
DCLK Period tDCK - 1/256fs - nsec
DCLK Pulse Width Low tDCKL 36 - - nsec
DCLK Pulse Width High tDCKH 36 - - nsec
DCLK Edge to DSDL/R (Note 37) | tDDD -5 - 5 nsec

Note 37. T—AEXERIZERINBETT,

DCKB bit = “0”(default)ZZ E (&, DCLK “J"H 5DSDL/RD T v U FE THRREDDD EFRE L .
DCKB bit = “1"5% E#(%. DCLK“1"MS5DSDL/RD I v CETHOIERIZIDDDERELET, &
t=. A—T 4 AT—4% 74+—< v FHPhase Modulation ModeRs (%, DCKB bitQEFE MM D

59, DCLK “VFE = “1"HSDSDURD T v CE THOHMZIDDDERELET,
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Parameter Symbol | Min. Typ. Max. | Unit
Control Interface Timing (3-wire IF Mode):
CCLK Period tCCK 200 - - nsec
CCLK Pulse Width Low tCCKL 80 - - nsec
CCLK Pulse Width High tCCKH 80 - - nsec
CDTI Setup Time tCDS 40 - - nsec
CDTI Hold Time tCDH 40 - - nsec
CSN “H” Time tCSW 150 - - nsec
CSN “!” to CCLK “1” tCSS 50 - - nsec
CCLK “1” to CSN *“1” tCSH 50 - - nsec
Control Interface Timing (I1°C Bus Mode):
SCL Clock Frequency fSCL - - 400 kHz
Bus Free Time Between Transmissions tBUF 1.3 - - usec
Start Condition Hold Time (prior to first clock pulse) tHD:STA | 0.6 - - psec
Clock Low Time tLOW 1.3 - - usec
Clock High Time tHIGH 0.6 - - usec
Setup Time for Repeated Start Condition tSU:STA 0.6 - - psec
SDA Hold Time from SCL Falling (Note 38) | tHD:DAT 0 - - psec
SDA Setup Time from SCL Rising tSU:DAT 0.1 - - psec
Rise Time of Both SDA and SCL Lines tR - - 0.3 psec
Fall Time of Both SDA and SCL Lines tF - - 0.3 psec
Setup Time for Stop Condition tSU:STO | 0.6 - - usec
Pulse Width of Spike Noise Suppressed by Input Filter tSP 0 - 50 nsec
Capacitive load on bus Cb - - 400 pF
Power-down & Reset Timing (Note 39)
PDN Accept Pulse Width tAPD 150 - - nsec
PDN Reject Pulse Width tRPD 30 nsec

Note 38. T—4 [X&IE300 nsec(SCLMDILH FTAY BfE) DRIREFE I I'Hrlel:tL "J TFEA,
Note 39. BRI AREIL. PDN pinZ150 nsec A EDR“L'IZLT/RNT—A O LTLESLY,
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A 4

——————————————————————————————————————— / c----- VIH
—————————————————————————————————————— 7 R N Y &

MCLK
tCLKH ||, tCLKL - dCLK = tCLKH x fCLK x 100,
g " tCLKL x fCLK x 100
1/fs o
_______________________________________ /________________ ______ VIHH
______________________________________________________________ VIL
LRCK /
tLRH tLRL
> |« >
tBCK -
-------------------------------------- “fmmmmmmmmmmmmm e \------ VIH
BICK
-------------------------------------- fommmmmmm a7 VL
tBCKH tBCKL R
—————————————————————————————————————————————————————————————— VIH
WCK
—————————————————————————————————————— Y SERREEEEEEEEEEEEEE e CEELIRY[E
tWCKH tWCKL -
P
———————————————————————————————————————— - === \----—= V|H
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»
Figure 13. Clock Timing
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VIH
LRCK
VIL
VIH
BICK
VIL
[ASDS,| | tSDH R
—————————————————————————————————————————————————————————————— VIH
SDATA
------------------------------------------------------------- VIL
Figure 14. Audio Interface Timing (PCM Mode)

VIH

WCK
VIL
VIH

BCK
VIL
DINL VIH
DINR VIL

Figure 15. Audio Interface Timing (External Digital Filter I/F Mode)
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VIH
DCLK

VIL
DSDL VIH
DSDR VIL
DSDL VIH
DSDR VIL

DSD Audio Interface Timing (DSD64fs, 128fs, 256fs Mode)

Figure 16. Audio Interface Timing (DSD Normal Mode, DCKB bit = “0”)

tDCK >
tDCKL tDCKH

___________ VIH
DCLK

___________ VIL
DSDL === N/ =\ VIH
DSDR N\ | N VIL
DSDL Vi
DSDR VIL

Figure 17. Audio Interface Timing (DSD Phase Modulation Mode, DCKB bit = “0”)
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VIH
CSN

VIL

VIH
CCLK

VIL

VIH
CDTI

VIL

Figure 18. WRITE Command Input Timing
tCSW

VIH
CSN VIL

VIH
CCLK

VIL

————————————————————————————————————————————————————————————— VIH
CDTI D3 D2 D1 DO
————————————————————————————————————————————————————————————— VIL

Figure 19. WRITE Data Input Timing
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tSU:DAT

tHD:DAT

/
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r
1
1
T=--rf--r——-

Figure 20. I>°C Bus Mode Timing

tAPD

VIH

VIL

PDN

Figure 21. Power Down & Reset Timing
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9. #REERBA

AK4490RDZEMREIFE(EvaY FA—ILE—F), 3 LLEFELPRE2 (LR SO FA—ILE—FR)
[Tk YKIEI S ET (Table 1) PSN pinTHITHIE— FEFREL TL S, PSNPInDHREEZEET S
BEIX. PDNpPINTAK4490RE/NT—HA U LTLEEE W, NIT—=4FD 2V LEMEE., EEAIODHZEN
MEE SR =, BRI REIMET S AREMAHY FET, Ea 2 FO—I)LE— FIFIZIEL SR 25
EIXES., LORF2a2 bA—)LE—FEIZIZE Y FO—ILITEMIZKEY FT,

Table2[CEYaY bO—JILE—F, LPRAaY FO—I)LE—FRIZHITHHEEX MR Z . Table 312
PCM, DSD, EXDF modelZ# 1T A #aExEREFRLET,

Table 1. Pin/Register Control Mode Select

PSN pin Control Mode
L Register Control Mode
H Pin Control Mode

Table 2. Function List @ Pin/Register Control Mode
(Y: Available, N/A: Not available)

Function Pin Control Mode Register Control Mode
Automatic Mode Switching N/A Y
(PCM/DSD, EXDF/DSD)
DSD/EXDF Mode Select N/A Y
System Clock Setting Select Y Y
Audio Format Select Y Y
TDM Mode N/A Y
Digital Filter Select Y Y
De-emphasis Filter Select Y Y
Digital Attenuator N/A Y
Gain Control N/A Y
Zero Detection N/A Y
Mono Mode N/A Y
Output signals select N/A v
(Monaural, Channel select)
Output signal polarity select v v
(Invert)
Sound Color Select N/A Y
DSD Full Scale Detect N/A Y
Soft Mute Y Y
Register Reset N/A Y
Clock Synchronization Function N/A Y
Resistor Control N/A Y
211100164-J-01 2022/02
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Table 3. Function List of PCM/EXDF/DSD Mode @ Register Control Mode
(Y: Available, N/A: Not available
DSD
Function Default State Addr Bit PCM EXDF Volume
Normal
Bypass
Automatic Mode Switching .
Disable 15H ADPE Y Y Y Y
(PCM/DSD, EXDF/DSD)
Manual Mode Select OOH EXDF
PCM Mode Y Y Y Y
(PCM, DSD, EXDF) 02H DP
Path Select @ DSD Mode Normal Path 06H DSDD N/A N/A Y Y
System Clock Setting Manual Setting
OOH ACKS Y N/A N/A N/A
@ PCM Mode Mode
System Clock Settin
y g 512fs 02H DCKS N/A N/A Y Y
@ DSD Mode
System Clock Setti 16f
yS CK Seting S 00H ECS N/A % N/A N/A
@ EXDF Mode (fs = 44.1 kHz)
Digital Filter Select i
39 kHz filter 09H DSDF N/A N/A Y N/A
@ DSD Mode
Digital Filter Select Short delay 01H SD Y
igital Filter Selec
02H SLOW N/A N/A N/A
@ PCM Mode sharp roll-off filter (Note 40)
O5H SSLOW
De-emphasis Response OFF 01H DEM1-0 Y N/A N/A N/A
Audio Data Interface Format
32-bit MSB OOH DIF2-0 Y N/A N/A N/A
@ PCM Mode
Audio Data Interface Format 32-bit LSB 00H DIF2-0 N/A Y N/A N/A
@ EXDF Mode
TDM Interface Format Normal Mode OAH TDM1-0 Y N/A N/A N/A
. ATTL7-0
Attenuation Level 0dB 03-04H ATTR7-0 Y Y Y N/A
Gain Control Different Gain on 07H GC2-0 Y Y Y N/A
DSDD bit =“1”
Data Zero Detect Enable Disable 01H DZFE Y Y Y N/A
Inverting Enable of DZF “H” active 02H DZFB Y Y Y Y
Mono/Stereo Mode Select Stereo 02H MONO Y Y Y Y
Data Invert Mode Select OFF O5H INVL/R Y Y Y Y
D lecti f Lch :Lchl
ata Selection o ch Out: Lch In 02H SELLR v v v v
L-channel and R-channel Rch Out: Rch In
Sound Color Select Setting 1 08H SC2 Y Y Y Y
DSD Mute Function .
Disable 06H DDM N/A N/A Y Y
@ Full Scale Detected
Normal
Soft Mute Enable . 01H SMUTE Y Y Y N/A
Operation
RSTN Reset OOH RSTN Y Y Y Y
Clock Synchronization
. y zal Enable 07H SYNCE Y Y N/A N/A
Function

Note 40. PCM : Oct. & & U'. Hex Speed Mode EXE K&, Super slow roll-off filter DA 27 Y £,
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m D/AZ#E— K (PCM, DSD, EXDF Mode)

AK4490RIEPCMT—4 £DSDT—42 #D/IAZE# T 5 EMAIRETT , £, AT 2L T 1 ILAIF
#RIRTHZ L HLAEETIT ., PCM modeTIEBICK, LRCK, SDATADE E M HPCMT—4ZFANLE
9, DSD modeR§ld, DCLK, DSDL, DSDROE E N 5DSDT—42 AN LEIF ., EXDF modeTlE,
BCK, DINL, DINR, WCKDBRE UMb T—2ZANLET, E>aY bO—/LE— FEEIEZPCM mode®
AITHIELET,

DSD modeDE— FHYIYBZIZDWNWT, YZaFITHUYBZZAELEBINICYYEZR LA EEZERTE
TEE9 ., ADPEbit=“0"DIFEIXIT =2 TILNYEZEKE. ADPE bit="1"OEEIIEHYY BZEKE
2 YET, 4E. EXDF modeEPCM modeDEIY B ZIZDWNTIXYZaTILTIToTLIEELY,

Y= a7 LYY E X R E(ADPE bit = “0") TlX. PCM mode &DSD mode® ] Y & X [EDP bit CITLVET,
DP bitTPCM/DSD modeZH] Y & % 3154, RSTN bit=“0"& LYty FLTWAERBFIZIToTL
W, FEUYBZE&ITASURIZRSTN btZEZ B WVT L 2 &0, B— FOBITIZIX2/fs ~ 3/fsTEE
MY £9, EXDF mode~®DH) Y # % [XDP bit& EXDF bitT{TULVE T, DP bit = “0”. EXDF bit = “1”®
55 . EXDF model=tlY&H Y EF, EXDF bitTREBT AL T4 LRZ ENBT ORI T 4 ILAIIFE
PYEZ BBEIERSTN bit = 0, L. Uty FLTWAHEFIZTYBEZ TS, IYEZIZE
2/fs ~ 3/fsTEEMM Y FJ, DP bit = “1”, EXDF bit= “1"M1H&(EDSD modelZ# Y £,

BEIt) Y & X 5% E (ADPE bit = “1")TIX. DP bitDFRE (FEMIL SN FE T, EXDF bit =“0"DIFE. #5 pin
MBOANENBIEBEE=F4T S & TPCMmodemNDSD modeMZHIEL., E—RZBEHTUYER
F9 ., EXDF bit = “I"DIFE. #6 pindD L ANSNBIEFTZEZE=429 % & TEXDF modeHnhDSD mode
NEHEL, E—FZETUYEZFET,

Table 4. PCM/DSD/EXDF Mode Control, in Register Control Mode

Pin Assign

ADPE DP EXDF D/A Conv. Mode

#3 pin #4 pin #5 pin | #6 pin

0 0 0 PCM BICK SDATA | LRCK L (default)
1 * DSD DCLK DSDL DSDR “L’
0 1 EXDF BCK DINL DINR WCK

1 0 Auto (PCM or DSD) BCK/ | SDATA/ | LRCK/ a

DCLK DSDL DSDR
BCK/ DINL/ DINR/ | WCK/
DCLK DSDL DSDR ‘L

1 Auto (EXDF or DSD)

(*: Do not care)

211100164-J-01 2022/02
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B DAEBRE—FYOIVEZXFA4IVT

Figure 22, Figure 23[2< = 2 7 JLE]Y & Z 8% E (ADPE bit = “0")[2& 1+ 5. PCM1 L < [XEXDF mode
EDSD modeDYIYEZ A A I VT ERLET, BRANICKDEEZMHHLET 56, PCME LL I
EXDF modeh* 5DSD modelZ#] Y & X 5154 (1E. RSTN bit=“0"ZEZAATH L4/ LBB L. NER
MNEZIZUEY FENFKEICHE > THEDSDIEEEAAL TL &L, DSD modemh 5PCME L < &
EXDF modelZtl Y& R 55 &1E. RSTN bit=“0"2EFAATHLAMSLUERBL., ABMNERIZY &
v R EINTRREIZHE > THSDSDIESHFIEHTL &L,

RSTN bhit
:: >4/fs -
D/A Mode PCM or EXDF Mode ! >< DSD Mode
) E
:‘—'.
D/A Data PCM or EXDF Data \ K / DSD Data
Figure 22. D/A Mode Switching Timing (from PCM/EXDF to DSD)
RSTN bit
; i<— >4/fs —»
D/A Mode \  DSD Mode PCM or EXDF Mode
— 4ffs —»
D/A Data DSD Zero Data \E o / PCM Data or EXDF Data

Figure 23. D/A Mode Switching Timing (from DSD to PCM/EXDF)

Figure 24(2< = 2 7 LYY & Z 2% 7E (ADPE bit = “0")[Z & [+ 5PCM mode £ EXDF mode & DY &z 4
A2V %RLET, E—FEYYBEZDHIHAE. RSTNbit="0ZFREL THHASULZBAL T, N
BHAZLIZ) £y MREEIZA > THBEXDF bitF#F/E L TLEZELY,

RSTN bit
1 ] 1
—— >4/fs —>1e—>4/fs —>
D/A Mode PCM or EXDF Mode >< PCM or EXDF Mode
]
D/A Data PCM or EXDE Data \ “or / PCM or EXDF Data

Figure 24. D/A Mode Switching Timing (from PCM to EXDF or from EXDF to PCM)
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mRTLIAYY
[1] PCM Mode

PCM modeBIZipE4 - O v 4 &, MCLK, BICK, LRCKTY, MCLK, BICK& LRCKIZRIEA S 20 E L $H
YEITHEEZEDLEILEEFHY FHA, MCLKIFA B —RL— 30T 0%, ASERR. B&
USCFOEMEIZERINE T, MCLKEIEHDREIL. FEIRTET 55i% (Manual Setting Mode) & . T
N AN THEERTE (Auto Setting Mode) 3 2 5ENHY 9,

Manual Setting Mode (ACKS pin = “L” or ACKS bit = “0”)Tl&. MCLKELR#IZIBEERE ShFTI A,
DFS2-0 bitsI[Z &k » TH > 71 >4 X E— K(Normal/Double/Quad/Oct/Hex) & FE TR E L £ 3 (Table
6)e BT RE—FKRIZE>aY FO—JLE— FB(PSN pin = “H”) [XNormal Speed Mode[Z & &
h, LPRE22a>Y O—/LE— FBE(PSN pin =“L")[XDFS2-0 bits[C & > THRESNhFT, LPREZaY
fO—ILE— KB, /AT —4 9 VR (PDN pin = “L” — “H”) [EManual Setting Mode T¥,

Auto Setting Mode (ACKS pin =“H” or ACKS bit=“1")Tl&, 4> 71 Vo FJ A E— FIZEHRE S h(Table
7, Table 11). A&RY O v ¥ [LEY) % EK % (Table 8, Table 15, Table 16) ICEEIFRE SN FE T, MSTBN
bit=“0"EX EFF. BIERICMCLKO T v ONANSINGZVVRENRIEL psecll LR < BEIE. BERICO
vhA—=LLPRE, N 7 RAEREIREE &K PLDO(LDOE pin = “H'E) ZR < TR TORERBEMN R Z 2N
AIREEICIE Y, FHFOTHAFHI-ZERY EFF, MCLKEBANER., R2 VN RKRENERSNEEE
BRALET, COEE, LYRFIIEZFAAMEREFIREINFET,

IS =59 VR (PDN pin = “L” — “H”)I& MCLK, BICK, LRCKAANEN B ETRE VN[ REET,
THasgHAE7a—T 1« VI KEMHI-Z) T,

Table 5. System Clock Setting Mode in Register Control Mode

ACKS Mode
0 Manual setting Mode | (default)
1 Auto setting Mode

(1) E>a> ka—JLE—F (PSN pin = “H”)
1-1. Manual Setting Mode (ACKS pin = “L”")

MCLKER#IZBEFRE INET, FERAE— FTOMCLKE K IETable 6 TREN B EREZE 5 EH 5
HBELTLFEEL, COE— KB, DFS2-0bits NP TO00ICEE SN TEY . 2fZ5F., 4E5EIZ (It
IHELTWWERA,

Table 6. System Clock Example (Manual Setting Mode in Pin Control Mode) (N/A: Not available)

LRCK MCLK (MHz) BICK

fs 256fs 384fs 512fs 768fs 1152fs 64fs
32.0kHz | 8.1920 | 12.2880 | 16.3840 | 24.5760 | 36.8640 | 2.0480 MHz
44,1 kHz | 11.2896 | 16.9344 | 22.5792 | 33.8688 N/A 2.8224 MHz
48.0 kHz | 12.2880 | 18.4320 | 24.5760 | 36.8640 N/A 3.0720 MHz

211100164-J-01
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1-2. Auto Setting Mode (ACKS pin = “H")

Auto Setting Mode Tld. MCLKEREEH > T v F R E— RIZBAERH(Table ) hET, ERE—
K TOMCLKEKR#(ETable 8, Table 9CREN B EIRMENEM SHEMB L TLEE LY,

Table 7. Sampling Speed (Auto Setting Mode in Pin Control Mode)

MCLK Sampling Speed
1152fs Normal (fs < 32 kHz)
512fs/256fs | 768fs/384fs Normal
256fs 384fs Double
128fs 192fs Quad
64fs 96fs Oct
32fs 48fs Hex

Table 8. System Clock Example (Auto Setting Mode in Pin Control Mode) (N/A: Not available)

LRCK MCLK(MHz) Sampling

fs 32fs 48fs 64fs 96fs 128fs 192fs Speed

32.0 kHz N/A N/A N/A N/A N/A N/A

44.1 kHz N/A N/A N/A N/A N/A N/A Normal

48.0 kHz N/A N/A N/A N/A N/A N/A

88.2 kHz N/A N/A N/A N/A N/A N/A Double

96.0 kHz N/A N/A N/A N/A N/A N/A

176.4 kHz N/A N/A N/A N/A 22.5792 33.8688 Quad

192.0 kHz N/A N/A N/A N/A 24.5760 36.8640 Quad

384 kHz N/A N/A 24.576 36.864 N/A N/A Oct

768 kHz 24.576 36.864 N/A N/A N/A N/A Hex

Table 9. System Clock Example (Auto Setting Mode in Pin Control Mode) (N/A: Not available)

LRCK MCLK(MHz) Sampling

fs 256fs 384fs 512fs 768fs 1024fs 1152fs Speed

32.0 kHz 8.1920 12.2880 16.3840 24.5760 32.7680 36.8640

44.1 kHz 11.2896 16.9344 22.5792 33.8688 N/A N/A Normal

48.0 kHz 12.2880 18.4320 24.5760 36.8640 N/A N/A

88.2 kHz 22.5792 33.8688 N/A N/A N/A N/A Double

96.0 kHz 24.5760 36.8640 N/A N/A N/A N/A

176.4 kHz N/A N/A N/A N/A N/A N/A Quad

192.0 kHz N/A N/A N/A N/A N/A N/A Quad

384 kHz N/A N/A N/A N/A N/A N/A Oct

768 kHz N/A N/A N/A N/A N/A N/A Hex

MCLK = 256fs/384fsM & &, Auto Setting Modeld8 kHz ~96 kHzDH > T U BB FE THIELE T,
=12 L.SAKHZUU T DY > 7)) V5 REKE# TlX. MCLK = 256fs/384fs T Dynamic Range, S/INI&, MCLK
= 512fs/768fsMEFIZLE RT3 dBFEE S 1L L £ (Table 10)

Table 10. MCLK &% #k & Dynamic Range, S/INDES{&(fs = 44.1 kHz)

. Dynamic Range, S/N
ACKS pin MCLK y (A_Weightgd)
L 256fs/384fs/512fs/768fs 120 dB
H 2561s/384fs 117 dB
H 512fs/768fs 120 dB
211100164-J-01 2022/02
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(2) LYRA2aY bA—)LE—F (PSN pin = “L”)
2-1. Manual Setting Mode (ACKS bit = “0”)

Manual Setting Mode (ACKS bit = “0") Tld&. MCLKER#IIBEMEH ShFE I A, DFS2-0 bitsTH > T
YOG RAE—RFH#HRELET (Table 11), £RE— FTOMCLKREK#ILTable 12, Table 13 TREN 3
BRI ENESBHSHEIE LTI, NT—F 9 U ERREF(PDN pin = “L” — “H")[&Manual Setting Mode

[ZERESNFET, DFS2-0 bitsZEHNYBEZ -HBEIEIRSTN bt Ty FLTLZELY,

Table 11. Sampling Speed (Manual Setting Mode in Register Control Mode)

Table 12. System Clock Example (Manual Setting Mode in Register Control Mode) (N/A

DFS2 | DFS1 | DFSO Sampling Frequency (fs)
0 0 0 Normal Speed Mode 8 kHz ~ 54 kHz (default)
0 0 1 Double Speed Mode 54 kHz ~ 108 kHz
0 1 0 Quad Speed Mode 108 kHz ~ 216 kHz
0 1 1 Quad Speed Mode 108 kHz ~ 216 kHz
1 0 0 Oct Speed Mode 216 kHz ~ 388 kHz
1 0 1 Hex Speed Mode 388 kHz ~ 776 kHz
1 1 0 Oct Speed Mode 216 kHz ~ 388 kHz
1 1 1 Hex Speed Mode 388 kHz ~ 776 kHz

- Not Available)

LRCK MCLK(MHz) Sampling

fs 16fs 32fs 48fs 64fs 96fs 128fs Speed

32.0 kHz N/A N/A N/A N/A N/A N/A

44.1 kHz N/A N/A N/A N/A N/A N/A Normal

48.0 kHz N/A N/A N/A N/A N/A N/A

88.2 kHz N/A N/A N/A N/A N/A N/A Double

96.0 kHz N/A N/A N/A N/A N/A N/A

176.4 kHz N/A N/A N/A N/A N/A 22.5792 Quad

192.0 kHz N/A N/A N/A N/A N/A 24.5760 Quad

384 kHz N/A 12.288 18.432 24.576 36.864 N/A Oct

768 kHz 12.288 24.576 36.864 49,152 N/A N/A Hex

Table 13. System Clock Example (Manual Setting Mode in Register Control Mode) (N/A

: Not Available)

LRCK MCLK(MHz Sampling

fs 192fs 256fs 384fs 512fs 768fs 1024fs | 1152fs Speed

32.0 kHz N/A 8.1920 | 12.2880 | 16.3840 | 24.5760 | 32.7680 | 36.8640

44.1 kHz N/A 11.2896 | 16.9344 | 22.5792 | 33.8688 N/A N/A Normal

48.0 kHz N/A 12.2880 | 18.4320 | 24.5760 | 36.8640 N/A N/A

88.2 kHz N/A 22.5792 | 33.8688 | 45.1584 N/A N/A N/A Double

96.0 kHz N/A 24.5760 | 36.8640 | 49.152 N/A N/A N/A

176.4 kHz | 33.8688 | 45.1584 N/A N/A N/A N/A N/A Quad

192.0kHz | 36.8640 | 49.152 N/A N/A N/A N/A N/A Quad

384 kHz N/A N/A N/A N/A N/A N/A N/A Oct

768 kHz N/A N/A N/A N/A N/A N/A N/A Hex

211100164-J-01 2022/02
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2-2. Auto Setting Mode (ACKS bit = “1”)

[AK4490R]

Auto Setting Mode (ACKS bit = “1")Tl&. MCLKREE# & B> T 1) o A E— FIXEERH (Table 14)&
Nnd1=%. DFS2-0 bitsDHRTEIFFETT, XA E— FTOMCLKE K E L Table 15, Table 16 T:rah b
BE#ENRMSHIB L TS0,

Table 14. Sampling Speed (Auto Setting Mode in Register Control Mode)

MCLK Sampling Speed
1152fs Normal (fs < 32 kHz)
512fs/256fs | 768fs/384fs Normal
256fs 384fs Double
128fs 192fs Quad
64fs 96fs Oct
32fs 48fs Hex

Table 15. System Clock Example (Auto Setting Mode in Register Control Mode) (N/A: Not Available)
LRCK MCLK(MHz) Sampling
fs 32fs 48fs 64fs 96fs 128fs Speed
32.0 kHz N/A N/A N/A N/A N/A
44.1 kHz N/A N/A N/A N/A N/A Normal
48.0 kHz N/A N/A N/A N/A N/A
88.2 kHz N/A N/A N/A N/A N/A Double
96.0 kHz N/A N/A N/A N/A N/A
176.4 kHz N/A N/A N/A N/A 22.5792 Quad
192.0 kHz N/A N/A N/A N/A 24.5760 Quad
384 kHz N/A N/A 24576 36.864 N/A Oct
768 kHz 24.576 36.864 N/A N/A N/A Hex
Table 16. System Clock Example (Auto Setting Mode in Register Control Mode) (N/A: Not Available)
LRCK MCLK(MHZz) Sampling
fs 192fs 256fs 384fs 512fs 768fs 1152fs Speed
32.0 kHz N/A 8.1920 12.2880 16.3840 24.5760 36.8640
44.1 kHz N/A 11.2896 16.9344 22.5792 33.8688 N/A Normal
48.0 kHz N/A 12.2880 18.4320 24.5760 36.8640 N/A
88.2 kHz N/A 22.5792 33.8688 N/A N/A N/A Double
96.0 kHz N/A 24.5760 36.8640 N/A N/A N/A
176.4 kHz 33.8688 N/A N/A N/A N/A N/A Quad
192.0 kHz 36.8640 N/A N/A N/A N/A N/A Quad
384 kHz N/A N/A N/A N/A N/A N/A Oct
768 kHz N/A N/A N/A N/A N/A N/A Hex

MCLK = 256fs/384fsM & &, Auto Setting Modeld8 kHz ~ 96 kHzDH > T U ERBFETHELET
(Table 14), f=f2L. 54 kHzATDH > T U5 BB TIX. MCLK = 256fs/384fs TMDDynamic Range,
SINIE. MCLK =512fs/768fsD Itk XT3 dBIEE L L LFE T,

Table 17. MCLKJ& ;K %% & Dynamic Range, SINDEA{&(fs = 44.1 kHz)

. Dynamic Range, S/N
ACKS bit MCLK y (A_Weightg 3
0 256fs/384fs/512fs/768fs 120 dB
1 256fs/384fs 117 dB
1 512fs/768fs 120 dB

211100164-J-01 2022/02
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[2] DSD Mode

AK4490RIEDSDE A #EEA H Y £9 . DSD modeTHEMRE Y A 7L, MCLK, DCLKTY, MCLK&
DCLKIZRIEAT 2 EEH Y FTHMBEEHLEIRLEEIH Y FHA. MCLKEFEHIEDCKS bitTERE
L £9 (Table 18), MSTBN bit = “0"5% B . E)YE (PDN pin = “H")IZ, MCLKANIE & - 1235 & (X, AK4490R
FEBICRE VN REICHY . FHFATHARHI-ZELZY EFT, BIRONEZED Y v ~ERRE(PDN
pin =“L” — “H")[EAMCLK EDCLKMA A EN D FE TR A UNAKETT,

Table 18. System Clock (DSD Mode, fs = 32 kHz, 44.1 kHz, 48 kHz)

DCKS MCLK Frequency DCLK Frequency
0 512fs 64fs/128fs/256fs (default)
1 768fs 64fs/128fs/256fs

AK4490R[EDSDFT—4A R k1) —L(DDSD64 &£ DSD128 & DSD256IZx%t i L F£9 . 3% E (XDSDSEL1-0 bits
TITULVET (Table 19),

Table 19. DSD Data Stream Selection

DCLK DSD data stream
DSD Mode | DSDSEL1 | DSDSELO Frequency | fs=32kHz | fs=44.1 kHz | fs =48 kHz
DSD64 0 0 64fs 2.048 MHz 2.8224 MHz 3.072 MHz | (default)
DSD128 0 1 128fs 4.096 MHz 5.6448 MHz 6.144 MHz
DSD256 1 * 256fs 8.192 MHz | 11.2896 MHz | 12.288 MHz

(*: Do not care)

AK4490R(IDSDEBAE T HEIZ. AEODATTHRE K UVASED 2 L—F ZFNAIRRATEHHNE S HER
95 ENABETT (Table 20), DSDD bit="“1"129 % &, DATTRIRS L UVAZED 2 L—F E/N( /3R
LEBE/NREZBIRT Z=H. TORILT7TR—248LUVEO0RBHEENMERTEEEA,

Table 20. DSD Play Back Path Selection

DSDD Mode
0 Normal Path (default)
1 Volume Bypass
211100164-J-01 2022/02
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[3] BT HILT 1 LB E— K (EXDF Mode)

NETORILT 42 E— FEICHELSY OvY Y IEMCLK, BCKE K UWCKTY, BCKIZIEMCLK & [
CLravysZAALTLEEL, BCK, MCLKIZ/NA—X FLEBDZAALGZNVWTLLESL, FRE—F
TOMCLK EBCKDEFE# I Table 2L TREN D EARBMENBN O AN L TLZE LY, ECShitI2k - T
WCK 384 kHz, 768 kHzD2iEH 5B IRY HEMNERETT

MSTBN bit = “0"s% €. BEPITMCLKO T v OHAAN SN LVREN R/ pusecl L HEX. B
BMIZa bO—ILLPRA, N4 7 RERKEIES &K ULDO(LDOE pin = “H” B) # R < T R TOHOEEEA
RAAUNAREICEY , 7HFATHAFHI-ZEGY FT, MCLKEBANE., X2 VN KEHHERRS
NWHEEBRALET, COEE, LORFICEZFAALERERFRIEINET, /N7 —4) U #ZREF (PDN
pin = “L” — “H")I& MCLK, BCK, WCKIMANEIN B ETRE VNAKETT,

Table 21. System Clock Example (EXDF Mode) (N/A: Not available)

- 44 -

WCK Frequency
ECS bit [kHz] MCLK & BCK [MHz]
fs 32fs 48fs 64fs 96fs
1 352.8 11.2896 16.9344 22.5792 33.8688
384 12.288 18.432 24.576 36.864
0 705.6 22.5792 33.8688 N/A N/A (default)
768 24.576 36.864 N/A N/A
211100164-J-01 2022/02



AsahiKASEI [AK4490R]

B A—FTAFAVBITT—RTH+—TV
[1] PCM Mode
(L) AAT—E274+—< v b+

A—T 4+ T—RIEBICKELRCKZE{#F > TSDATAMN O AN ESNET, SEEDT—42 74—V +
(Table 22)(%. DIF2-0 pins(E>a > kAO—JLE— F)EtIL. DIF2-0bits (L RE2 3> FO—ILE—K)
TEIRTZEET, EE—FELMSBI77—R b, 2saV TNV AV MDT—2 T +—< v FTBICKDIL
5 LMY TRYAHET, BIZEHDT+—T Y FMZBWT. BEDE Y ML YLHWNE Y FETHER
THBEFET—EDOELLSBIZIZ0ZAALTLESLY,

Normal Mode (TDM 1-0 bits = “00”)

F—T 14 FT—FIIBICKELRCKZE > TSDATAN B2chH D T—AHBANSNFET, 8EEEOT—4
J#—< v k(Table 22)h'DIF2-0 bits#F 7z [EDIF2-0 pins TERTEFE T, LE—FELELMSBT7—R I,
2saA VTV AV MDT—E T+ —< Y FTBICKDILL LMY THRYRAHETS,

TDM128 Mode (TDM 1-0 bits = “01”)

A —T 44 T—4AIIBICKELRCKZEE > TSDATAN D 4chRDTF—EBAANEhET, T—4I(F
SDS2-0 bits T:&IRAJRE T (Table 23), BICKIZ128fsEE TY ., 6FEEDT—4 74+ —~< v k(Table 22)
HDIF2-0 bitsFE fz[EDIF2-0 pinsT:ERTEFET, EE—FEIMSBT7—R b, 2saVT YA +D
T—RI74#—< v FTBICKDILE LAY THYAHET,

TDM256 Mode (TDM 1-0 bits = “10”)

A —FT 4+ T—2%IEBICKELRCKZE f§ 5 TSDATAN B 8hHDTF—E2NAAEThET, T—4(F
SDS2-0 bits TiEiR AT HE T (Table 23), BICKIX256fsEE T, 6FEENT—42 7+ —~< v k(Table 22)
HMDIF2-0 bitsE fz[EDIF2-0 pinsT:ERTEFET, EE—FEIMSBT7—R b, 2saVTU A2 +D
T—R 74—y FTBICKDILSE LAY THYAHET,

TDM512 Mode (TDM 1-0 bits = “11%)

+—T 4 AT —4HEBICKELRCKZE > TSDATAM B 16chH DT —ENAhEIhFET, T—42 I
SDS2-0 bits Ti#iR AT HE T (Table 23), BICKII512fsEE T, 6FEENT—4F 7+ —~< v k(Table 22)
HMDIF2-0 bitsE/zI&DIF2-0 pinsTEIRTEET, EE—KFEELEMSBT7—RX b, 2sa2TU A LD
T—HT#4—< Y FTBICKDILE EMNY TRYRAHET,

211100164-J-01 2022/02
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Table 22. Audio Interface Format (PCM Mode)
Mode T[t)):\t"l T[t)):\t"o DIF2 | DIF1 | DIFO | SDATA Format | LRCK | BICK | Figure
0 0 0 0 |16-bit &S H/L | >32fs | Figure 25
1 0 0 1 | 20-bit &iE®H H/L | >40fs | Figure 26
2 0 1 0 | 24-bit misE H/L | >48fs | Figure 27
16-bit PS E#t | LMH | 32fs | _
[(\II\(I:’(S?e]aélll) 31 0| o | @1 Y | Y [antesEm | Un | sasrs | 10U
4 1 0 0 | 24-bit &iEH H/L | >48fs | Figure 26
5 1 0 1 | 32-bit &iE®D H/L | >64fs | Figure 29
6 1 1 0 | 32-bit AiTEE H/L | >64fs | Figure 30 |(default)
7 1 1 1 | 32-bitl’S Hift L/H | >64fs | Figure 31
0 0 0 Not Available
0 0 1 Not Available
8 0 1 0 | 24-bit HiIsE H/L | 128fs | Figure 32
9 0 1 1 | 24-bit 1°S B2 L/H | 128fs | Figure 33
TDM128 571 O 1 1 0 | 0 |24-bit#sss | HIL | 128fs | Figure 34
11 1 0 1 | 32-bit %D H/L | 128fs | Figure 32
12 1 1 0 | 32-bit AiTEE H/L | 128fs | Figure 32
13 1 1 1 |32-bitI2SEH#: | L/MH | 128fs | Figure 33
0 0 0 Not Available
0 0 1 Not Available
14 0 1 0 | 24-bit AiTEE H/L | 256fs | Figure 35
15 0 1 1 |24-bitI2SE#: | L/H | 256fs | Figure 36
TDM256 757 1 0 1 0 | 0 |24bitks HIL | 256fs | Figure 37
17 1 0 1 | 32-bit &L H/L | 256fs | Figure 35
18 1 1 0 | 32-bit &I H/L | 256fs | Figure 35
19 1 1 1 | 32-bitI2S Hit L/H | 256fs | Figure 36
0 0 0 Not Available
0 0 1 Not Available
20 0 1 0 | 24-bit gTEE H/L | 512fs | Figure 38
21 0 1 1 |24-bitI2S HE#: | L/H | 512fs | Figure 39
TOM512 75571 1 1 1 0 0 | 24-bit #ED HIL | 512fs | Figure 40
23 1 0 1 | 32-bit &S H/L | 512fs | Figure 38
24 1 1 0 | 32-bit AiTEE H/L | 512fs | Figure 38
25 1 1 1 |32-bitI’SEHE#: | L/H |512fs | Figure 39
Note 41. &F v RILIZH L T, RE L =bitA EDBICKEF AN L TLEELY,
211100164-J-01 2022/02
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LRCK
il nhiiimnah fhahii
SDATA 1514%65432101514%65432101514
Mode 0
b 1 /_ 14 15 16 17 % 31 o 1 /_ 14 15 16 17 V31 lo 1
s TTUUUUUZ Ui o
SDATA Don’t care 15|14 Z 0 | Don't care 15|14 Z 0
Mode 0 7 Z
§<7 Lch Data >§< Rch Data 44
Figure 25. Mode 0 Timing
LRCK
%SFJUVUUUUJZI nw IZJEI
SI\/Iljcl)A(\jLA]_ Don'’t care 19 Z 0 | Don't care 19 % 0
| 19:MSB, 0:LSB / %
' - /
SI\/IIDQjTeA;l lDon’tcare 23|22 |21|2019 % 0 |Dontcare |23 |22]21]20 19% 0
EM Lch Data bi! Rch Data 44
Figure 26. Mode 1, 4 Timing
LRCK
ook [ []]] % JJ%UUJMV/%JD%ULUJ
SDATA 23| 22 % 1 | 0 | Dontcare 23 |22 % 1| 0 | Don't care 23| 22
'47 Lch Data >E< Rch Data 44
Figure 27. Mode 2 Timing
211100164-J-01 2022/02
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[AK4490R]

0 1 2 3 %_23 24 25 // 31 0 1 2 3 77 23 24 25 % 31 0 1
BICK j/ I
s [UUL %IJ%MI il %/JIMHIII
SDATA 23| 22 é 1| 0 | Don'tcare I23 22 é 1 | o | Don't care I23
| 23:MSB, 0:LSB ! !
547 Lch Data >i< Rch Data 4&
Figure 28. Mode 3 Timing
LRCK i | [
0 1 2% 2 21 22% 2 ? 0 1 2? 2 21 22? 2 // 0 1
BlCK(128fS) 0 é 0 W 63 0 ; 0 j 3. 33é 63 0
B B N ool e S
SDATA | é 2 l3—1|—f 1] o é 7 a0
EO 1 2 7 12 13 147 23 24 ? 31 EO 1 2 ? 12 13 14% 23 247 31 EO 1
7 % 7 7 7 %
BICK(64fs) W é 2/ | é QT_I_I_I_LZI_I_I_I_I_I_L
soata Jalw] Jwo[wlu]/ Je]e] [ o]uln] Jalule] Jsle] ]i]o|x]
| 7 | 7 7L
L Lch Data ’L Rch Data ’i
i 31: MSB, 0:LSB i i
Figure 29. Mode 5 Timing
LRCK _| | l_
1 1 2% Z o 1 2% 1 2% Z 0 1
BICK(128fs) —I_I_I_I_L/ i zzi—l_ﬁz_l_als_é 1 ?JMW 1]
/ 7 / Z !
SDATA 31|3o|;|12|11|1o|/|0| Z 31|30|/|12|11|10|/|0| 2 Zr
|O 1 ’ 12 13 14; 23 24 g‘ 31 EO 1 2 ? 12 13 14/ 23 24/ 31 |O 1
BICK(64fs) / 7 éT_l_U_Ll_L///U_U_L/U L |_| L
/ 2 ————1 o
SDATA 31|30| |20|19|1 |¢| | |é|1|0 31|30|/|20|19|18|/|9|8|/ |0 31|
L Lch Data »L Rch Data »i
i 31: MSB, 0:LSB i i
Figure 30. Mode 6 Timing
211100164-J-01 2022/02
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LRCK 1 | L
0 1 20 21 22/ 33 34/ 63 0 1 20 21 22% 33 34? 63 0 1
BICK(128fs) _I_I_I_I_L/ / / 9 ﬂ_I_I_I_I_I_L
% — 7 7 7 '
SDATA 31|/|13|12|11|/| o] 7 2 3l B ; |
7 7 | / 7 7 |
0 ll 2 y 12 13 14 % 24 25% 31 0 |1 2 / 12 13 14% 24 25% 31 0 11
/ o ac 4 L hih
BICK(64fs) Z 7 7 7 7
% o — . '
SDATA |0 31|é|21|20|19|%|9|8|7|2|1|0 31| |21|20|19| |9|8|¢|2|1|0
—7 Z % | 7 .
i Lch Data | Rch Data |
< > < >
| 31: MSB, O:.LSB i |
Figure 31. Mode 7 Timing
128 BICK
LRCK

BICK(128fs) M]ﬂ]ﬂﬂ]ﬂ]:ﬂfﬂﬂ]ﬂﬂ]ﬂﬂ]ﬂ]ﬂﬂ]ﬂﬂ]ﬂ]ﬂﬂ]ﬂﬁ

SDATA
Mode8

SDATA
Model1,12

LRCK

SDATA
Mode9

SDATA
Model3

211100164-J-01

]
________________ | [}
] I [ I =
: | : : :
| 1 1 1 X
____________________ ]
E sl m ' |31 30
X | : | X
\ 1 1 1 X
! L1 : R1 : L K
D 32 BICK 0 32 BICK 0l 32 BICK B 32 BICK :

Figure 32. Mode 8/11/12 Timing

128 BICK

1 1
Ll T i iz_sl
| | 1 | |
| | 1 | |
N 1 2 N T 5 [
3 L1 B R1 . K
r 32 BICK 0D 32 BICK v 32 BICK D 32 BICK i

Figure 33. Mode 9/13 Timing

2022/02
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128 BICK
LRCK
BICK(128fs) M]ﬂ]ﬂﬂ]ﬂ]:mf[]ﬂ]ﬂﬂ]ﬂ]ﬂﬂ]ﬂ]ﬂf[]ﬂmm]ﬂﬂ]ﬂ]f
Y 7 = = S 1 1 = = R O l :
3 L1 j‘ R1 U 0 j
: 32 BICK i 32 BICK 'i‘ 32 BICK ':‘ 32 BICK 8
Figure 34. Mode 10 Timing
256 BICK
LRCK il
BICK (256fs) mﬂ]ﬂM]ﬂ]ﬂﬂ]ﬂ]ﬂﬂ]ﬂ]ﬁ[]ﬂ]ﬂﬂ]ﬂM]ﬂ]ﬂﬂ]ﬂ]ﬂf
SDATA FE T FE T i . |‘|—|
SDATA o] R[] | | BE
Mode17,18 1 Rl E I E R
i: 32BICK 32 BICK =. 32BICK 1 32 BICK =.: 32BICK 32 BICK =.: 32BICK 1 32 BICK .
Flgure 35. Mode 14/17/18 Timing
256 BICK
LRCK IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|||||||| Il
BICK (256fs) Tﬂﬂ]ﬂ]ﬂﬂ]ﬂ]ﬂﬂ]ﬂ]ﬂﬂ]ﬂ]ﬂﬂ]ﬂ]ﬂﬂ]ﬂ]ﬂﬂ]ﬂ]ﬂﬂ]ﬂm
mp Embn, L b
Mode19 52 i 0 I S NS S N

1 1
. L1 . Rl . . . . | R
1 I

" 32BICK 1 32 BICK i 32BICK 1 32BICK ' 32BICK ' 32BICK ' 32BICK 1 32BICK
Figure 36. Mode 15/19 Timing

256 BICK

LReK ﬂ]]
aick(zssts) (AT T Lﬂﬂmmﬂ]ﬂmmmﬂmmmmﬂ]m

SDATA : 23|22 E 23(22 E i : : : : :
: L1 . Rl : U o o U j
: 32 BICK :‘ 32 BICK ': 32 BICK ' 32 BICK 'i‘ 32 BICK 'i 32 BICK i 32 BICK i 32 BICK :
Figure 37. Mode 16 Tlmlng
211100164-J-01 2022/02
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! 512BICK !

LRCK

B|<:|<(512fs)1:ﬂf[lf[!ﬂf[lf[;]ﬂf[lf[lflf[lf[lﬂf[HMWMMMMMEMEMMMMMMMMMHMMH

S k= n LN NS NN S NN NN SN SN NS SO NS SN S U »
Mode8 b b i b b
SDATA 5 10 5 N N S NS NN SO NN SO SO SO SN SO N B ¥

Model11,12 bl reR1 .
132 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK\

Figure 38. Mode 20/23/24 Timing

512BICK :

LRCK J
BICK (512fs) T HT YT 1T - YT 1T MVAT 1T VAT T AT T VAT AT VAT 1T TR 6 TR R VAT AT VAT AT VAT AT AT AT (AT LT AT 1T O
SO 551 25 n N S N SN S NS SN N S NS SN S S »

N T R R R R B R A
soaTA BHIOEITOL o o oo o oy

Mode25 Ll R1 ,

132 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK\

Figure 39. Mode 21/25 Timing
: 512BICK E
LRCK

e 5121y P L L A 0 L T A A BB LA T A 19 116
SDATA LELIELELIEi |

0
Mode22 ikl sie RL ! 5 : : : : : : : : : : : : !
132 BICK 32 BICK |32 BICK 32 BICK |32 BICK |32 BICK 32 BICK |32 BICK |32 BICK 32 BICK |32 BICK 32 BICK |32 BICK 32 BICK!32 BICK!32 BICK!
Figure 40. Mode 22 Timing
211100164-J-01 2022/02
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(2) T—42/ZAA vy MERBEE

BA—TA4AT—RITH+—< v FIZBITS.
ES5IZEFEELZET, Table 23IZRT LS.

MTEET,

LRCK

SDATA

LRCK

SDATA

LRCK

SDATA

LRCK

SDATA

211100164-J-01

[AK4490R]

LRCK1EEAS DT —42 X8 v bk %&Figure 41 ~ Figure 440
AK4490R(%SDS2-0 bitsTHBXET 52T —42 2 RIRTH &

Figure 41. Data Slot in Normal Mode

128 BICK

L1

R1

L2

R2

Figure 42. Data Slot in TDM128 Mode

256 BICK

L1

R1

L2

R2

L3

R3

L4

R4

Figure 43.

512 BICK

Data Slot in TDM256 Mode

O

L1

R1

L2

R2

L3

R3

L4

R4

L5

R5

L6

R6

L7

R7

L8

R8

Figure 44. Data Slot in TDM512 Mode
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Table 23. Data Select

TDM1 | TDMO SDS2 SDS1 | SDSO Lch Rch
Normal 0 0 * * * L1 R1
* * 0 L1 R1
TDM128 0 1
* * 1 L2 R2
* 0 0 L1 R1
* 0 1 L2 R2
TDM256 1 0
* 1 0 L3 R3
* 1 1 L4 R4
0 0 0 L1 R1
0 0 1 L2 R2
0 1 0 L3 R3
0 1 1 L4 R4
TDM512 1 1
1 0 0 L5 R5
1 0 1 L6 R6
1 1 0 L7 R7
1 1 1 L8 R8

(*: Do not care)

[2] DSD Mode

DSD modef§, DSDLIZLch, DSDRIZRch®F5F—4 #DCLKIZEIEAL TAA L TL =&Y, DSD mode
B(X. DIF2-0 pins# & UDIF2-0 bitsD & TE X\ TT . DSDSEL1-0 bitsIZ &k Y. DCLKJE K $L64fs,
128fs, 256fs& AIZETY , DCLKD1BEM4ILDCKB bitTREET 5 Z EMNAIRETT .

DCLK (64fs, 128fs, 256fs)
DCKB bit = “1”

DCLK (64fs,128fs, 256fs)
DCKB bit = “0”

DSDL, DSDR

DO D1 D2 D3
Normal

DSDL, DSDR _
Phase Modulation ___ DO D1 D1 D2 D2 D3

Figure 45. DSD Mode Timing

211100164-J-01 2022/02
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[3] BT HILT 1 LB E— K (EXDF Mode)

NETORILT 4 ILE E— FEE,. BCKE L UWCK%E{E > T. DINLIZLch, DINRIZRch®DTF—%4 % A
HALFET, 3FBEDT—4 T+—< v M(Table 24)HDIF2-0 bitsTRIRTEE T, T—HIIBCKDILE E
MYTSYFENET., BCK, MCLKIZNN—R F L1 DEADLEWNTL XL,

Table 24. Audio Interface Format (EXDF Mode) (N/A: Not available)

Mode | DIF2 | DIF1 | DIFO | Input Format
0 0 0 0 16-bit &5 &H
1 0 0 1 N/A
2 0 1 0 16-bit &%
3 0 1 1 N/A
4 1 0 0 24-bit £5EH
5 1 0 1 32-bit REEH
6 1 1 0 24-bit &35 & | (default)
7 1 1 1 32-bit i

1/16fs or 1/8fs or 1/4fs or 1/2fs

A
y

WCK
BCK FJL%;IIIJ%IIIZIIIIII]M
T o '

B:H:io 31|30 224 2312212120 Z 16115 14 % 61514132 ]1]0

io 1 / 5 6 7 8 47 E;s 49 / 65 74, 92 93 9 o5 :o 1
SShil i Gl di i
DINL or i % % i / % I

Don't care / Don'’t care / Don't care / 31 / 2 1 ’
DINR | % % 'i: Z % 3 0 Ibontcare

o1 % 13 14 15 16 %23 b 25 / 7/_44 5 a6 a7 o 1
o [T TULTIU UUT U UUUY
DINL or Don't care é Don'tcare | 31 % % % 31 2] 1] 0 |Dontcare
DINR o é o %

Figure 46. EXDF Mode Timing
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B T4 T 4 I)L3(PCM, DSD Mode)

AK4490R TIXPCM mode T63E%E, DSD mode C2IEFEN T ORI T4 I A HFHRETEEF T, ThENE
FHHDEECEEBENARETT,

PCM modef¥, E>a> bO—JLE— FTIESD, SLOW, SSLOW pin, LY X4 a3 rO—)LE—FKT
[£SD, SLOW, SSLOW bitZ & FE T A &Ik Y. Table 25D K ST RIL T 4 LB HEIRT BT N
AJHETY,

Table 25. Digital Filter Setting

SSLOW SD SLOW Mode
0 0 0 Sharp roll-off filter
0 0 1 Slow roll-off filter
0 1 0 Short delay sharp roll-off filter (default)
0 1 1 Short delay slow roll-off filter
1 0 * Super Slow roll-off filter
1 1 * Low dispersion Short delay filter

(*: Do not care)

DSD modeff,. DSDF bitTT ORI T4 IILE DAy b A TREBRBEZVEZR S ENTEET, Table 26
[Zfs =441 kHzBED Ay b A TRERBZEZ R LET, Dy b A TEEHIESSICEEBILET,

Table 26. DSD Filter Select

, Cut Off Frequency @ fs = 44.1 kHz
DSDF bit
DSD64 DSD128 DSD256
0 39 kHz 78 kHz 156 kHz (default)
1 76 kHz 152 kHz 304 kHz

BTAIVIF7PYART4ILAE (PCM Mode)

AK4490RIZIIRT 4 LB IZ & 532 kHz, 44.1 kHz or 48 kHz IEDT 4 T2 T 7 X 7 4 JLZ (50/15 psec
HHE)ZAE L TLWVET, DSD mode, EXDF modef(Z(XDEM1-0 bits(&#%h T3, PCM mode &DSD
mode. EXDF modeZtIUEB A CHLHTFEXREINET,

Table 27. De-emphasis Control (Register Control Mode)

DEM1 DEMO Mode
0 0 44.1 kHz
0 1 OFF (default)
1 0 48 kHz
1 1 32 kHz
Table 28. De-emphasis Control (Pin Control Mode)
DEMO pin | Mode
L 44.1 kHz
H OFF
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B TR ILT TR—4% (PCM, DSD, EXDF Mode)

AK4490RIEMUTEZEL0.5dBR T 7, 256 LRILDF ¥ RIMI TR IIWHE AT TR—2 (ATT)E A
BLTWET, ZEBEREOERETY I FEBTYT, LIA>T. BBHRICRAYFUIT /A XEREL
FtH A, ATTL/R7-0 bitsZFFHIZERE L-BOHAES L NILZ0ABEEERT & . 0dBA ©-127 dB
FT7THR—>ar, FlE3a—bLFET,

Table 29. Attenuation Level of Digital Attenuator

ATTL/R 7-0 bits ,
(register 03-04H) Attenuation Level
FFH +0 dB (default)
FEH -0.5dB
FDH -1.0dB
02H -126.5 dB
01H -127.0 dB
OOH MUTE (-00)

T T3— 3 vDERRERILATS1-0 bitsTERE L £9 (Table 30), PCM mode &DSD mode%t] Y & %
THLULPDRARTFEIIRESINET,

Table 30. Transition Time (0 dB to MUTE)

Transition Time
Mode | ATS1 | ATSO | EXDF bit=“0", | EXDF bit = “1” DP bit = “1”
DP bit = “0” DP bit = “0”
0 0 0 4080/fs 4080*WCK B #A 4080/(2*fs) (default)
1 0 1 2040/fs 2040*WCK [E1#A 2040/(2*fs)
2 1 0 510/fs 510*WCKE#A 510/(2*fs)
3 1 1 255/fs 255*WCK & #A 255/(2*fs)

Mode ODIEA . “FFH’(0 dB)A' & “00H’(MUTE)ZE TIZ(X4080/fs (92.5msec @ fs = 44.1 kHz)hh Y &
9, PDNpinZE“L’ 129 % & . ATTL/R7-0 bits(X’FFH IRt S hE T, U+ v FEARIHIZATTL/R7-0 bits
DHREEZEFLLBEE. )y MERRICEREMEIZHEY £9. Uy FMERZL0/fSLIAIZATTL/R7-0 bits
DHREZERELBE. VI FNEBETHREICEREBEICRYET,
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m 71 VRRAEB#EE (PCM, DSD, EXDF Mode)
7O HAREDS A VRABMNEIEETT, GC2-0bits[C& > THHIRIBEZABLTLESLY,

Table 31. Output Level between Set Values of GC2-0 bits

AOUTLP/LN/RP/RN Output Level
GC2 GC1 GCO PCM DSD: DSD:
Normal Path | Volume Bypass
* 0 0 2.8 Vpp 2.8 Vpp 2.5 Vpp (default)
* 0 1 2.8 Vpp 2.5Vpp 2.5Vpp
* 1 0 2.5Vpp 2.5Vpp 2.5Vpp
* 1 1 2.5 Vpp 2.5 Vpp 2.5 Vpp

(*: Do not care)

m ¥ ORB#EE (PCM, DSD, EXDF Mode)

AK4490RIEF ¥ RILIEII D ¥ O H#%ae %5, DZFE bit=“1”, DDMOE bit = “0"% 5% £ 3 % £DZFL/IR
pinlcERABRHE 755 %A LET, Figure 47TRTE=4 / — F(PCM, DSD, EXDFE4 /XX DDATT
Soft MutetH )DT— 42 H'8192[EEH; L TEB"DIFE. DZFLR pinlcBE 757 2H AN LFET, #&H
757 OEM%IXDZFB bit = “0” B & “H’TE O#&H. DZFBbit="“1" B ‘L' CEORETT,

DZFB bit = “0” B¥. DZFL/R pinH “H” [Z%E 21z, EF ¥ RILDT—IN0"THEL LD ERIGTHF v
FILDODZFLR pinA“L"IZ% Y £9, DZFB bit = “0"Ef. RSTN bithS “0"DHE. DZFL/R pinAvH &7 Y
F9., TD%. RSTN bitZ1"E L2k, EF ¥ RILDT—EAN0THLLEZERIETEHF Y RILD
DZFL/R pinh¥4/fs ~ 5/fst&(2“L" I Y £9,

F1-. DZFB bit = “0"EfIZDZFM bitZ“1"[ZF B EMF ¥ RILDT—2 H8192[EE K L TO'DIZEDH.
DZFL/R pinA“H’[ZH Y £ 3,

DZFE bitZ‘0"ICRET S ERBE IV XSS DZFLR pinld‘L"E#H A LET ., Ff-. DSD
mode TVolume Bypass % E1R L =15 & (Table 20), ¥ O#&RHBEREII BT,
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LDOE TVDD DVDD  DVSS PDN  AVDD AVSS
L oo VSSL
BICK/DCLK/BCK! De-emphasis VDDL
} PCM & — scE ——OAOUTLP
SDATA/DSDL/DINL Data — Interpolator E—
Interface —> AOUTLN
LRCK/DSDR/DINR ;
. VCML
e—»| DSD Data ggrllD“Dalb'i]ta“‘g" DATT Monitor Node AY _ VREFHL
Interface Soft Mute U Modulator Bias VREFLL
& Vref VREFHR
DSD Filter VREFLR
VCMR
E I
L) thgla L1 scr AOUTRP
Interface U o~ AOUTRN
SSLOW/WCK T’—A Volume bypass
DSDD bit “1”
Figure 47. € ORHBEREE =4/ —F
Table 32. Zero Detect Select
DZFE DZFB RSTN Data DZFL/R pin
0 * * L (default)
0 1 * * H
0 * H
0 not zero L
1
1 zero detect H
0 * L
1 not zero H
1
zero detect L

(*: Do not care)

DZFL/R pinI&. DSD Z LR —)LEEHESH HIHEEL TP TLVET, DDMOE bit #“1"IZERET S &
DZFL/R pin ™ DSD 7L A — LEHES(DMR, DML)ZH AL FE I, DZFL/R pin [CHAT BIEED
HRTEILTable 33D EHY T, BH. DZFBbit=“1"NDiFE. HAESOBEARELET,

Table 33. DZFL/DZFR PinlZHH h 93 BIEBDETE

DDMOE | DZFE DZFM DZFL pin DZFR pin
0 * L L
0 0 Lch €O®E 7545 Rch®O&H 7545
LchTaKE IS5 ¢ | LechEagEI255¢&
1 1 Rch €EOBE IS5 D | RechEOoBE IS5
ANDE& ANDIEE
* 0 DML DMR
1 0 1 L
Lch EORHE IS5 & DML &DMR®
1 1 Rch¥0#®EI S5 D OR{E®
ANDE&

(*: Do not care)
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B LRF ¥ RV AESRER. R EHEE (PCM, DSD, EXDF Mode)

AK4490R(F LS RA Oy FO—)LEEIZ, MONODbitESELLRDtTADEH DA EHLEEZEETEE
9, £z, INVL, INVR bitZE>-H HET DR HE THEATETT . b DR
TRTCDA—T A4 A T7+4—<y FTHEATEET, E>aY FA—ILEICIE, INVpinZEE-T, Lch&
RChDEEBEDMBERETEET,

Table 34. Output Select (in Register Control Mode)
SELLR bit] INVL bit | INVR bit | Lch Out Rch Out

MONO bit

o

0

Lch In

Rch In

Lch In

Rch In Invert

Lch In Invert

RchIn

Lch In Invert

Rch In Invert

Rch In

Lch In

Rch In

Lch In Invert

Rch In Invert

Lch In

Rch In Invert

Lch In Invert

Lch In

Lch In

Lch In

Lch In Invert

Lch In Invert

Lch In

Lch In Invert

Lch In Invert

Rch In

Rch In

Rch In

Rch In Invert

Rch In Invert

Rch In

Rrikrioolririco|lriricoo|ririo
Rriolkriolriorrio|lr oo~ ioir

Rch In Invert

Rch In Invert

Table 35. Output Select (in Pin Control Mode)

INV pin Lch Out

Rch Out

0 Lch In

Rch In

1 Lch In Invert

Rch In Invert

m S EARMEE (PCM, DSD, EXDF Mode)

(default)

AK4490R(ESC2 bitlCTEEZ 2> FA—)LTEET . AK4490RD 7 F B T D tE#k I Setting 10 &
E=T9, Setting 25X ERFIZIEFMEFRIL TLEEA,

Table 36. Sound Quality Mode Select

SC2

Sound

Measurement Mode (Setting 1)

Sound Quality Mode (Setting 2)

211100164-J-01
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B DSDIEE 7L R r—)Lig i #4EE

AK4490RI%. DSD modeffIZ&EF ¥ RILT I AT —ILDEEEHRET e zHbE 9, £f-. DDM
bitZ“1V'IZHRET D E. FNRT—IESERE LI-RICTFOTHAETE I 21— T BHENEDIC
mY FET, Figure 48IZDSDIEEBAERND 7OV IREZRLET, EF ¥ RILDAAE L (DSDLE LL I
DSDR)M™M b AR ENT-T—4RIF. DSD IFTA YV IZTT /N4 ARNEIZEYAFEN, DSD Full scale
Detect7 O 7 [T T ILAT—LIRHEATHNET ., DDM bit = “1"BFIZIE. WTIAHDF ¥ RILDTIL
AF—ILBRHEESN IR E, 7FOSHAEIa—FLET, DDMbit=“1"E(E. EENTLRIZE
Q22— hFINEFETHOEFTFREBETHS5EHMNT, DSD IFFOv Y HHES#Register7O v 72T
“DDMT1-0 bits TE&X7E L /-B5f + SDCLKEAEA I+ T— 2 ZBESETH Y. TORLE 70 B hsE
NOEETOERENKELLGY ET,

LchEZIFRchWWTFNHDF ¥ RILDAHAT—F A, DDMT1-0 bits TERE S = HARIESE L TH E£ =1L
“LEESTBA. TILRT—)LIRHIREEIZE Y (Table 37), & F v RILDBRBIES THADMLDIt, £
L < [EDMR bith\ ¥ 371241” & 42 Y £ 9, DML bit, DMR bitlZ ZIL A —ILBRHEFDOH17EEY . TILR
=LA DI5E. PCM/EXDF mode®DiH&(1E0"T9, £f-. DDMOE bitZ“1"[ZRET HE. LR
r—IVBHIES#DZFLpin, £ L [EIDZFRpinMbH AT Z T ENTEET, FEMICOLTIEK, EOK
HEEREDEREA R D

Table 3222 L T Z& LY, DDM bit = “I"OF. WIFHHDF v RILD T IR T —ILERHEESHAT
LG5 E. 7HRTHENEI 21— FLFET . TOBBEFIL. DSDEFSELE/NRERL DR ZDSDD bit
DERFEICEL > TEMGY FJ (Table 38),

DSDD bit = “1”(Volume Bypass)i& €. ZIL AT —)LIKEEIC4E 5 &, DSD FiterOH hT—2 &€ 0T
—RICOVERAFET,

DSDD bit = “0"(Normal Path)5& ERF (&, ZIL R r—IL&HIKAEEIC/ S &, DSDFiterE h7—42 % €0
[CYIYEZX. SHIC, DATTFAYYIZTT—4 %Y I 22— LET, 21— FEBRKHEIZATSI-O
bits|Z T255/2fs ~ 4080/2fs(DSD modefsMfs = 30 ~ 48kHz) M 5:ERATEETT, =L, ZIL AT —IL
BERKEICE>THALHAESEZEOICE 21— T EDERMIE. DSD FiterOHAT—42 %0
[CYIYEZ DEMNAXEME LS, BIEICERIZSa—+tShET,

TINART—ILBHENTWABRF Y RILOANEENLIE RN IILT B E. TILRAT—ILRHIRENGEIRS
NFET, ZIRT—)LEHIRENBERIN-ZDEIEIL. DSDEEEE L/ X ERL U X 2 DSDD bitd %
EIZKH>TEMGY FT (Table 38),

DSDD bit = “1”(Volume Bypass)i%EF. DSD FiltertH AEENHEASNE LS5ERLET . TILRT—
ILVRHERENERESND L. BAT—2FEEICOVEDY ., E8REBIZHEY FT,

DSDD bit = “0”"(Normal Path)i%ERf. DSD FiltertH A{ESAHASN DL S5EI/RL. S5IZ. DATTIH
VIDYIFIa—bEBRLET, JILRAT—IILBERENERINTHSEAT—2AEEIKEEIC
%5 FETOEREMIE. DATTIO Y I TOREFHOEBBHHENXEN &G 5128, ATS1-0 bitsDEX
EIZHWVET,

A#EREIL . PCM modet®EXDF mode EDSD mode & DYIY BEZBFICHEZ Y 55 7R —ILAKZEE
L3 DTHD=H. AHEENEOT—EMNDTILAT—ILIZER., £-IEFOFEOEBRDESILGE
KEBAAIZKIEBNEELEFLEAN. ANEELNFEEREN S TILRT—ILIZER. £EZD
HFNBBDBEIX. T—22UVEBZSERICESIRET HAREMELDHY FT.
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DDM DSDF

DSDL Regist Ol J Analog
or DSDR egister DSD DATT Delta Output
] (1 : 00— 5 . o >
DSD_IF ‘DDT;)[LO] “qr Filter Soft Mute Sigma [_©-0>| SCF
“qn
A
Zero Data
DML
DSD —> DSDD
—>| Full scale
Detect [—>. / )
etec DMR DDM Mute

DDMT[1:0]

Figure 48. DSD Block Diagram

Table 37. DSDIEB 7 LA — )L HEERE

DDMT1 | DDMTO 1 H B RegisteriZ fE
0 0 256 DCLK cycle | 264 DCLK cycle | (default)
0 1 512 DCLK cycle | 520 DCLK cycle
1 0 1024 DCLK cycle | 1032 DCLK cycle
1 1 128 DCLK cycle | 136 DCLK cycle

Table 38. DSDD bitf% & & tH 17— 2 EF R D% (DDM bit = “17)

(DML or DMR) ;

DSDD Mode Mute Transition time Mute Release time
0 Normal Path Rapidly As ATS1-0 bits (default)
1 Volume Bypass Rapidly
DSD Data DSD Full scale Data DSD Data DSD Full scale Data
RSTN bit
13/fs~4lfs ; ;
Internal RSTN bit ! 4_ i i
! i (1
Full scale Detect flag b | o

(

_>I |
AOUT 4/ | .
(DSDD bit = “1")

Notes:

(1) RSTN bit="1"%E&FE#%3/fs ~ 4fsBRIZAEEED ) v FHERINFTET, Z D% .DDMTI1-0 bits
TEHDIHBEHRE L TAAT IR TILRT—)LIZH B E. ASOBRB 759N 1VIZHY £9,
DB TDSDDOAAT—ENRITILARY—)LIZHE-oTWAE, 7HFAFHEAIZBREENAHEA
SNEY,

(2) 7FHATHEAT—EMNTILAT—)LIZERT HEEIE. DSD FilterD R EERE L 2 X 4 DSDF bit
DEEFEICHWLNET,

Figure 49. DSDZ /LR — LA LD 7 F 045 71K (DDM bit = “0"D #F)
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DSD Data DSD Full scale Data DSD Data DSD Full scale Data
RSTN bit : :
13/fs~4lfs | |
_— ; :
Internal RSTN bit >+ [€ : :
(1) l (1)
Full scale Detect flag | <] >
(DML or DMR) i

AOUT : @) I

(DSDD bit = “0”) !

i JOR

AOUT ! -

(DSDD bit = “1”) : oo
Notes:

(1) RSTN bit="1"%#5&FE #&3/fs ~ 4fsZICABBEERD )y FHIEIRINFET, Z D% .DDMTI-0 bits
TEOAHHEER L TAAT—EDTILRAT—)LIZHEE E, REOBRE 7SN 1UI2HY FT,
(2) ZILRT—IERHEKREIZHS L, 7HOTHAESIEEHMIZEO(VCMURLAN))IZHY FT,
(3) DDM bit =“I"RERIE. T—2ZANLTHLTFOTHAINDETOHEEHADDMTL-0 bits
THRE L-Bi+8DCLKE#A HENE T,
(4) DSDD bit = “0"8%EF. ZILAT—IVIREN L BEESHNREICERT 5 F TORMIE. AER
DDATTEIFRDEFREFEERTEATS1-0 bitsI[CHUWLVET,
(5) FESHMND IRy —VIREIZG S -5E&(E, BEICTFRJHAESHIEFIMICED

(VCML/R)LRNJLIZH Y FETF,

(6) ADPE bit=“0"BfDT7F+RJHEHERKERLTLET,

Figure 50. DSD 7 LR — L AQBED 7 F 05 H 71K #2(DDM bit = “1" D B)
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B PCM/EXDF<DSD Mode HHEIY] Y & X #itkE

AKA4490RI% #3 BICK/BCK/DCLK pin. #5LRCK/DSDR pin, X U\, #6 WCK pin[CAA SN BEEHN 5,
DSD mode/M™PCM/EXDF modehZHIE L. BHFMICE—FREZVVEBEZSMEEETIFL T T, AHEAEE
(%. PDN pin = “H’/MDPSN pin = “L"O#IZ, ADPE bitZ“1" 125X ET 5 LEHARIEETY . ADPE bitdD &
TEILPW bit = “0"% L < [ERSTN bit = “0"D&xRFIZFT > TL £ &LV, ADPE bitZ“1"IZERE L H5E. 7=
A7 ILERERADODP bitDHJRTEIIEBEEICRBEINFEE A,

ADPE bitZ“1"[ZE%E 9 5 & . PCM/EXDF mode TILEHEEA18/fsKE %Y, DSD modeTIEZILA Y
— LR EERIERE L ¥ X 2 DDMT1-0 bitsDERFEIZH LY, FHEEA136 ~ 1032DCLKEAIRELK B Y FET
(Table 37),

BEjHIE L-ERIIL DX RXADP bitk Y A H LAIEETT ., ADPE bit=“0"M K. ADP bitdD&idAH L
REEFXEMNTHY. readd 5 L0 EHAELET,

E—FUOYEBZBOESTZEET S0, REEEFERBEIX, DSD7IILRA S —I)LEHEED = 12— MR
DDM bitZ“1”[Z L T =& LY, DDM bitDERFE [ZPW bit =“0"% L < [XRSTN bit=“0’DHERHIZ{T>TL
AW

8. PCM mode & EXDF modeDHIE IFITLVE B A EXDF bitDE&E [EPW bit=“0"+ L < [ZRSTN bit =
“O'DERPICITHo>TL S, F=. AH#EEIEIDSD Phase ModulationZ74#—< v k. 8&U. DSDT—
AEYAH T v D RECHEAE(DCKB bit = “1”) 1253t L EH A

[1] B— FHIEREEHt

UTFIZRIEDDEHDOVWITNADNKIT D E, E— FOHEZEITVET, ChAD520OWThERIL
BWVKEEICE D E, E—FOHIEZTHT. BRIODE—FEREFLET,

1. WADF ¥ RILDANT—%HADPTI-0 bitsTE & 5 HAfEHK: L T 0O (Table 39)

2. FTH—YaVvEREICEYBADF ¥ RILDOT—2 HADPTL-0 bitsTEH HHAMERK L TE A

(Table 39)

3. DSD mode CTEMERFIZ, MF v RILDATT—42 HDDMT1-0 bitsTED HHARERKE L TI7ILR
—IJL

4. PW bit="0"

5. RSTN bit =“0”

Table 39. T—AMNtEAICH =&, E— FHEZEFIRT 5 F TOR

ADPT1 ADPTO | ¥AoF—42#bHEHE
0 0 8192/fs + 18/fs (default)
0 1 4096/fs + 18/fs
1 0 2048/fs + 18/fs
1 1 1024/fs + 18/fs

Note: DSD modef¥. fs =30 ~ 48 kHz
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[2] B— FHIEEE

E— F¥IEAZEIFEXDF bitDFREICE >TERL Y EFT, ML, (1) PCMeDSD Mode#|EBi1E (EXDF
bit = “0") & & U(2) EXDFDSD Mode¥|FEE)1E (EXDF bit = “1")ZSB L T =& LY,

PW bit = “0". # 4 LMIRSTN bit = “0"DIKEDREIEX. MCLKAAAE K THHEMEZITULVET A,
MSTBN bit = “0”E2 E R IEMCLK{Z IL R HH#EE(C & > TAK4490RIFR 2 VA REEICHY . 7O H A
[FHI-ZZHALET, MCLKEEHRAT S L. MCLKEELEFIZHFELE-E— RIZE->TEMEZBRLE
9, Ff=. #3BICK/ DCLK/ BCK pinD AN ZEFL L1156, BRIOHEREZRFLET,

DSD modeh Y] Y Bh B15E. AKA490RIZAEBTEIIMIZ3/fs ~ 4/fsDfE) £y b L1=%&. BIEZHBH
LEY,

(1) PCM+DSD Mode¥IEEI{E (EXDF bit = “0”)

EXDF bit ="“0"8% /. #5LRCK/DSDRpiNICAANENSEBTZEEI— /X3 —2 LB L, £T— R
EETVWET BT BHEFEI— /342 —2 (501101001 01101001”,“01010101 010101017, “00110011
00110011”, “00000000 00000000”. “11111111 11111111”D5FEY £ HE > TULEF, “01101001
01101001”, “01010101 01010101”, “00110011 0011001 1" WLN\FhM1DD I — K/84 — U M 2[EEE
LT—H7T5KELHC L. DSD mode & #IFE LEFF, F£f=. “00000000 00000000, “11111111
11111 O VTN DD I — P2 — A 2E6EKE L T T HKEAFE < &. PCM mode & #I7E L
F9, ¥IEHR. #5LRCK/DSDRPINICANENBEBDILE LMY T v T, HERKRIZHE > TADP bit
MNEEL., EARSEICRBREINET, WITHAOO—RNX2—2 83 —BLAWNMES, E— FIIREFEIN
9,

Table 40. EXDF bit = ‘0”52 D E— FHIESEH

#5 LRCK/DSDR AHEE HIERER
ROWNWTFNIDEOD— K/82 — 2 hSEE2[E

“01101001 01101001”

or “01010101 01010101”

or “00110011 00110011”
ROWNWTFNIDEOT— K/84 — 2 hSEE2[E
“00000000 00000000” PCM mode
or“11111111 11111111”

DSD mode

PCM modeh 5DSD modelZ&# 9 % &(%. DSDR pinl=“01101001 01101001”, “01010101 01010101”,
“00110011 00110011’ WV NADERI— F/X2—2 F&EBE L TAD L TLZE LY, £f-. DSD mode
MBHPCM modelZiB# 4 HKE(E. DSD modeTHIF v RILICEOT—2ZFAN. L LLEY I I a—
PHEBEIZK Y . ADPT1-0bitsTESH HEAMU LEHE L TT—2 N E O DIKEEIZ L1-#%. #5LRCK/DSDR
PiNIZN*16BICKEEANIEIU L DEH)T Y LT H o0y o . FizlE, 32BICKEHALULEL"E L < [EH”
NEFETH7090FANLTLESN, BIEL—4 U XIE, Figure 51, Figure 52§ & UFigure 53%
SRS,
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Table 41. PCM<DSD Modetl Y) & Z B M A H{EE (EXDF bit = “0"5% E )
Mode #5 LRCK/DSDR pinA 71

ROVWIADEFEAI—FRZ—
“01101001 01101001

DSD Mode or “01010101 01010101”
or “00110011 001100117
* =] H . AT K < ~ .
PcM Mode | N 16BICKRI#ANIFILL LDEH)T LT H0 B D

or 32BICKEHALLEL"H L IF'H' A ESRT S0 09D

(2) EXDFDSD Mode¥|EE14E (EXDF bit = “1”)

EXDF bit = “1"E8 €M, #6 WCK pinlCAAENn B9 09 DILHE EAY T v S1FEHAFIZ, #3 BCK/DCLK
pNIZCAAEINSI By UL ENY Ty OA256E &Y ZLVE, BIEIZDSD mode & #IFE L. ADP bit =
“PERYEBRIBEICRBMEINEST, V095 ENY Ty OMN256ELETDIREN2EERT S &
EXDF mode & #IE L. ¥IEH. #6 WCK pinlcAAENhd9 0y HDirs LAY Ty P TADP bit = “0”
ERYREREEICRBINAET,

Table 42. EXDF bit = “1"SR RN E— FHIEEH

#6 WCK 1E#th ®#3 BCK/DCLK/ X)L R 3% HIERER
256 < BCK/DCLK pulse number MQiKEEA L[A] DSD mode

BCK/DCLK pulse number = 256 MIREEH E#x2[E] EXDF mode

EXDF mode/h 5DSD modelZ:&# Y AFIL. EXDF modeTHlIF ¥ RILIZEOT—2Z AN, H LI
Y7 b a—FEEEICK Y., ADPTL-0bitsTEDHHHFULER L TT—2 BN EODIKREIZ LI, #6
WCKpinlz2 8w 2 ZAHLTL &L, £1=. DSD modeh 5 EXDF modelZi&F#3 5. DSD mode
THRFYRIIZEOQT—2FZAN, LELFY T I 2— F#EEIZEK Y. ADPT1-0bitsTES 5 HARELL
FEHLTT 2N EODIREEIC LI=#. #6 WCK pin[Z‘L"ZAALTLES L, EBES— U RIE,
Figure 54. Figure 558 & U'Figure 56 # S 1= &Ly,

Table 43. DSD<EXDF Modet] Y & % B D A 11EF (EXDF bit = “0"5% € #¥)

Mode #6 WCK pinA f
DSD mode L
EXDF mode JEIEAA32 ~ 96BCKEI#AD /O v &
211100164-J-01 2022/02

-65 -



AsahiKASEI [AK4490R]

PDN pin J

ADPE bit
RSTN bit
MCLK pin
BICK/DCLK pin (7)
LRCK/DSDRpIn EEEEEEEEEEEEEEEEEEEN DSD-ZQ.TO' DSDdata
SDATA pin oL PCM data «W» | DSBzEG: DSD data
DSD mode Detect (1 (4) 4
Operation Enable 4—>|
2) (2)

ADP bit
(Result of Auto DSD mode setting 3/fs~4/fs 3)

. <> >
Internal RSTN signal "

9 | ) ) ©)

- - -

AOUT pin | Hi-Z . \ H H M /\/ W

Notes:

(1) PDN pinZ“L" — “H"IZ L fz#&[ZADPE bitIZ“1"%# 8% %E 9 % &. PCM/EXDF<DSD mode BEItI U & %
HREAERATREE A Y £9, RSTN bith ¥ HAECDEETHNIE, E— FOHEEEMNEEY ET,

(2) LRCK/DSDR pinAZEEDI—RN\E2—2ZFE=4 LT E— FOHIEZE{TLVET ,BICK/DCLK pin
AR OV D3YA )L T THE LI=%. LRCK/DSDR pinAHWEEDIIH EAY T v P TADP
bithZE 1k L E£9 . MCLKAAMN G ULVRETHHIEREEITVET,

(3) DSD modeh‘\t] Y & % &L NERTEHEMIZ3/fs ~ 4fsDE) £y FEnFET,

(4) MADF ¥ RILDANT—432HADPTL-0 bitsTESH S EARER L TEODIKREIZH S L HIEEEZE
FMisL. EOLANDT—aNARINDE. HIEBMEEZRTLET,

(5) PCMmodels, T—2MNAAINTHALTFATHASINDE TOEERMIX. ADPE bit=“0"3%%E
&Y EMssE<HYETS,

(6) DSD modeff, T—ADNANSINhTHLT7FOTEAINSETOEERMIL. ADPE bit="0" $%%E
BLYUERBYET, TOBMIEDDMTL-0 bitsDEREIZHWNET,

(7) PCM modeDKEE TBICKA AMMEIE L =3ZE. PCM modeDIREDEFEHEL T,

!‘!I
Iy

Figure 51. EXDF bit = “0"5% E#: PCM mode TiI b E(F#. DSD modelZZEh 3154
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PDN pin J

ADPE bit
RSTN bit
MCLK pin
BICK/DCLK pin (7)
I —
SDATA pin “L” [SD zéto:::]  DSD data :DSD zera “L PCM data
DSD mode Detect (1 4 (4)
Operation Enable <—>| 5
@) 3
_> —-
ADP bit
(Result of Auto DSD mode setting) 3/fs~4/fs 3)
i <+ <>
Internal RSTN bit
| (5) (5) (6)
- - -
AOUT pin [ Hi-Z ; I \ ’ \ ’ \ ’ \ ’\/ 9 WV\/\‘

Notes:

(1) PDN pinZ“L” — “H”[Z L f=#2IZADPE bitIZ*"1"% 8% %E 9 % & . PCM/EXDF<DSD mode BEItI Y& X
BEEENERATBEE Y £, RSTN bitB I HAEOC' D EEF THNIKX. E— FOHIEBMELNIBEY £F,

(2) LRCK/DSDR pinAZEEDI—RN\E2—2ZFE=4 LT E— FOHIEZE{TLVE T ,BICK/DCLK pin
ABoBYYI D34 A 7 IILh T THE LT=#%. LRCK/DSDR pin AQEBDILH LMY T O TADP
bithZEIL L ET . MCLKAAMNELMKETHHIEEREITLVET,

(3) DSD modem’\tI Y & % &L NERTEHEMIZ3/fs ~ 4fsDfEI) £y FEnFET,

(4) MADF v RILDOANT—2HADPTL-0 bitsTEH D EARMLER L TEODIKEICHE S L HEHEE
FiEL. E0LSNDT—aBNARSINDE, HIEBMEEZERTLET,

(5) DSD model§, T—ADBAAINTHALTFATHASINEETOEERMIL. ADPE bit=“0"3%%E
BLYIRLBYFET, ZOBMIEIDDMTL-0 bitsDEREICHWNET .

(6) PCMmodels, T—2MNAASINTHALTFATHASINDE TOREERRMIX. ADPE bit="“0"3%%E
Br& U8R HBYET,

(7) DSD modeMDIKEE TDCLKA AMMZEIE L =154 . DSD modeDIREDEFEFHELFT,

(8) iLH LITENIERF. DCLKAAA L E N, DSDRAPAA SN LMKRETIE, PCMmode& LTEIMMELF T,

(9) DSD modeM4kEETDCLK, &5 ME. DSDT—2 AAHMFLE L F=HBEIEL. DSD modeDIKED F F
EELET . COF. AKA4OORAERIZIZ TR —ILT—EA DAL ENET, DDM bit=“1"%HE
LTHELE DSDITILART—ILAABRERICHAESEBEMIZI 12— M SHEENFRIZAHY
BREBHAZFHLETEIENTEET,

Figure 52. EXDF bit = “0”8%E¥: DSD mode TiL 6 LIFf#. PCM modelZZh 5154

211100164-J-01 2022/02
-67 -



AsahiKASEI [AK4490R]

ADPE bit

RSTN bit

MCLK pin

BICK/DCLK pin

LRCK/DSDR pin LLEELL DSD zéro DSD data «L LLTTTE

SDATA pin PCM data DSD zero DSD data K PCM data
SMUTE bit

—— & — JOR
Internal Attenuation  full scale (1 full scale (D) ull scale
Level -comute -comute
DSD mode Detect (2) (2) (2) 2
Operation Enable <—’| 4—’|

(3)
ADP bit — [ 3
(Result of Auto DSD mode setting)
@ 2

Internal RSTN signal

g s L (6) (6) (5)
AOUT pin ,\/\/\A/\/\/\ ,\/\ﬁ
Notes:

(1) SMUTE bitZ“1"IZL THh B T—EMNTERIZI 2 — FESNEFETOEBEBIE. R 21— LEBER
BRELCRAAFATSI-0 bitsDREICHNET,

(2) MADF v RILDT—43 HADPT1-0 bitsTEH S HAfEERE L TEODIKEIZH S L HIEBEEFRA
L. ERLUADT—E2DBANENnEE, HIEEEEZRTLET,

(3) LRCK/DSDR pinANEEDI—RN\E2—2ZFE=4 LT E— FOHIEZE{TLVE T ,BICK/DCLK pin
AHho Oy D348 A 5 ILH T THE L%, LRCK/DSDR pin ATEEDILH EAY Ty ¥ TADP
bithMZEIL LET .

(4) DSD modem\t] Y EhH 5 &L NERTEHEMIZ3/fs ~ 4fsDE) £y bENnFET,

(5) PCMmodel§, T—AMNAAIATHLT7FOTHASNDE TOEERM L. ADPE bit="0"5%%E
Brd&ybHisisR< Y ET,

(6) DSDmode B, T—ADNAAINTHLTFAITEHEINSFETOEERMIEL. ADPE bit=“0"5%5E
BiUIRRYFET, FORKMEIL DDMTL-0 bits DHREIZHELNET,

Figure 53. EXDF bit = “0"3% EFf: S 2 — MEREZAVWTE—FZUVEZ 51586
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PDN pin J
EXDF bit 1)

ADPE bit
RSTN bit
MCLK pin
BCK/DCLK pin (8)
WCKpIn “L” EEEEEEEEEEEEEENEEEESN (g)uLn
DINR/DSDR pin___ “.” EXDF data «.» i|bSDzera]  DSD data
DSD mode Detect (%) (5) 5)
Operation Enable <—>|
(3 (3)
ADP bit ?
(Result of Auto DSD mode setting 3/fs~4/fs 4
. <+ l—>

Internal RSTN bit

| (6) (6) J 7)

hig! e g

Notes:

(1) PDN pinZ“L” — “H”[Z L f=#2IZADPE bitIZ*"1"% 8% E 9 % & . PCM/EXDF<DSD modeBEItI Y E X
PEEMNMERTIREL 1Y F£97, EXDF bit="1"T{EAT 5HE (L. ADPE bitk Y 5EIZEXDF bitZ &% 5E L
TLEEL,

(2) RSTN bit B FIHAE D EE THMNIL, ADPEbitIZ1"ERET & . E— FOHIESENREY T,

(3) WCKpinAAY A v% EBCKIDCLKpInAAY AY Y ZEZ2 LT, E—FOHEZITVET, HE
[ZI%. EXDF mode — DSD mode®t] Y & Z D15 & (F256DCLKEH. DSD mode — EXDF mode®
PYBZDBEII2WCKEEBMNY £F, MCLKAANGULVRETHHIEBEZITOET,

(4) DSD modeMt Y EhH b ERNETEHEMIZ3/s ~ 4fsDiE) £y FShFET,

(B) MADF ¥ RILDANT—22HADPTL-0 bitsTEH D HARMLER L TEODIKEICE S L HEHEE
RiEL. E0LSNDT—aBARSINDE, HIEBEERTLET,

(6) EXDF modef§, T—AMNANSINTHSLTFOTHEAINDE TOREERRMI(L. ADPE bit = “0"5%
EEL Y L8R BYET,

(7) DSD modefs, T—AMNADINTHALTFOTHAINhDETHORERMIL. ADPE bit=“0"8%7E
BiUIRBYET, FORKREIEDDMTI-0 bits®HREIZHNVET,

(8) EXDF modeMIKHE TBICKA AMMZIL L =35 E&. EXDF modeDIKEEDEFEFHEL F T,

(9) EXDF bit=“1"MiHF&EIE. WCKAAZ B v DFEEIZEK > TDSD modeDHIFE #1T57=6. DSD
mode CEABFIEWCKAAZLIZLTLIZELY,

Figure 54. EXDF bit = “1"5% E#: EXDF mode TiLb LIF#. DSD modelZZh 5154
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PDN pin J

EXDF bit )
ADPE bit
RSTN bit
MCLK pin
BCK/DCLK pin (8)
WCKpIn “Lr -|\|_|—|_|—|_|—|—|J_|—|_|—|_|\|_|\Illlllllll
DINR/DSDR pin  “L’i [::3$D7efoi:] DSDdata |[[DSDzem| | « EXDF data
DSD mode Detect (%) (5) (5)
Operation Enable <« 3
(3) 8
_"
ADP bit
(Result of Auto DSD mode setting) 3/fs~4/fs (4)
. <> <>
Internal RSTN bit
| (6) (6) (7)
- - -
AOUT pin | Hi-Z
9)

Notes:

(1) PDN pinZ“L" — “H"IZ L f=#2IZADPE bitIZ“1"%# 8% E 9 % &. PCM/EXDF<DSD mode BEItI Y & A
MEENERATAIREE Y £, EXDFbit="1"THEAT 5HEI&. ADPE bitk Y FEIZEXDF bitx i%5E L
TLEEL,

(2) RSTN bith\ ¥ HAE 0D EE THMNIX., ADPE bitlZ1"2RET D E. E— FHESENRFY ET,

(3) WCKpinAAY O v%4 EBCKIDCLKpInAAY AYv Y ZEZ2 LT, E— FOHEZITVET, HE
[ZI%. EXDF mode — DSD mode®t] Y & Z D15 & (F256DCLKEH. DSD mode — EXDF mode®
PYEZDBEIZ2WCKEAMNMNY T, MCLKAANELVREETHHIEEEZITLET,

(4) RSTN bit=“1"#8&E L. MCLKAEA TSNS E. NT—T v T—F ORIV 2y FHERRS
nEd,

(5) MADF ¥ RILDANT—42HADPTL-0 bitsTESH S EAMIER L TEODIKEEIZH S LHIEEEZE
FRIEL. T—aADBANhSIhB &, HEMEEZRTLET,

(6) DSD modefs., T—ADBAAINTHALTFRATHAEINSETOEERMILX. ADPE bit=“0":%%E
BiUIRQYFET, FORKREIEDDMTL-0 bits®DHREIZHNVET,

(7) EXDF model, T—2MNAANEINTHLT7FOTHEASNDETORERIERR (L. ADPE bit = “0":%
EEL Y L8R BYET,

(8) DSD modeMiKEE TDCLKA AMMZEIE L =35 &, DSD modeDIKEDFEFFEHEL FTS

(9) DSD modeMKAE TDSDRANAMZELL L1=35& (&, DSD modeDIREDEFEFHEL FT, S DEF.
AK4490RABRICIE ZILRA T —ILT—EADBANENET, DDMbit="1"25ZEL TH< &, DSDTJL
RAT—ILANBEBFICHAEESZEEFMICI 2 — T AHENEHICHY ., BRIESHAFHLT
BENTEET,

Figure 55. EXDF bit = “1”8%E/f: DSD mode TiL b E(F#%. EXDF model2ZEh 3154
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EXDF bit

ADPE bit

RSTN bit

MCLK pin

BCK/DCLK pin

WCKpIn EEEEEER “LH EEEEEER
DINR/DSDR pin EXDF data DD z¢i0 DSD data oL EXDF data
SMUTE bit
— & > &
Internal Attenuation  full scalé (1 full scale 1 full
Level -comute -comute
DSD mode Detect (2) ) 2 (2
Operation Enable <—’| <—>|
3

ADP bit > [ &)
(Result of Auto DSD mode setting)

12 0
Internal RSTN signal ) J (6 ). "_’l

Notes:

(1) SMUTE bitZ“1’[CL THh B T—EMNRRIZTI 2 — FEShEZFETOEBRERIE. R 12— LBBERH
BREL O RXAATS1-0 bits DHRFEIZHENET .

(2) MADF v RILDT—43 HADPT1-0 bitsTEH S HAEERE L TEODIKEIZH S L FHIEBEEFRA
L. EAUSNDT—aBANShd e, HEBEEZRTLET,

(3) WCKpinAAY O v%4 EBCKIDCLK pnAAY AYv Y ZEZ2 LT, E—FOHEZITVET, HE
[ZI%. EXDF mode — DSD mode®t] Y & Z D15 & (F256DCLKEH. DSD mode — EXDF mode®
YYEBZDFEIE2WCKE#BMMY £T,

(4) DSD modemh’\t] Y EhH 5 &L AERTEHEMIZ3/fs ~ 4fsDE) £y fEnFET,

(5) EXDF modef§, T—AMNANSINTHSTFOTHEAINDE TORERRMI(E. ADPE bit = “0"5%
ER LY LHI8HsEL LY ET,

(6) DSD modefs, T—AMNANEINTHLTFOTHAINhDETHORERMILX. ADPE bit=“0"8%7E
BLYUERBYET, TOEMIEDDMTL-0 bitsDREIZHWNET,

Figure 56. EXDF bit = “1"3% M S 2 — MEGEZRAVWTE—FZUYEZ 554
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m V7 k31— FEE (PCM, DSD, EXDF Mode)

YIRZIa—FEITOHILMIZETEINET, SMUTE pinZz“‘H £ 1=[XSMUTE bitZ“1" (23 5 & Z D
ROATTEREEMN SATTHREE x ATTEBEEI TAAT—2 -0 (‘ONVETT7TR—avEIhET,
SMUTE pinZ“L"F 1z [&SMUTE bit#“0"IZ9 % & -coREENERR SN, -coMBATTEREEE T, ATTEE
EXATTERRETHTITERIRLET, ATTEBRMIZ DL TIE, Table30258)Y 7 X 2 — MR
., - 0ETT7THR—L I VINBRINERSINDIETTR—Lavddish, ALY A Y ILTATT
BREMEFECEIFTLET., VIFIa—MEREIESZLEOTIETREZNVEBASEELEIZAMT
ERR

SMUTE pin or |
SMUTE bit [
. @ @
ATT_Level
Attenuation ©)
-00
(2)GD

AOUTL/R \/\

o)
DZFL/R pin PELCZICEN

Notes:

(1) ATTERENE x ATT:B#ER., #lZ(E. PCM Normal Speed ModeR, ATTL/R7-0 bits = “FFH" D15
&134080LRCKH 1A 7 L TT,

(2 TPRANLAAIIKTH7F O T HAEEEEGD)ZLHET,

() VI FSa— A, -0FETTTR—LIVEINBRIEBRIND LT TR— 3 USRS
n, BLHYA VI TATTEREEETEIRLET,

(4) BEF v RILOT—R2HB192EEHE L TODIHE. MET HF v RILODZFLR pinld‘H' 12 Y F
To TDHR. BFYRILDT—EH0THELGD E. JHET 5 F ¥ RILODZFLR pinA“L"IZ7% Y

ij-ﬁ

Figure 57. Soft Mute Function
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m LDO

AK4490RIZLDOZFAE L TLVET, TVDDA3.0V ~ 3.6 VDB, LDOE pinZ“‘H’[CF 5 ETTHIILTT
[E 3% ER(DVDD)#LDOM S it#4 L £ 9, Table 44IZPDN pin. LDOE pin® & 5% E K DDVDD pinM Ik &E
#RLET, PDNpinZLU'MNo“HIZLTHRT—F Y UERRT 5 &, LDOA/N\T—F v J L. DVDDIZE
JR(1.8V Typ)Z A L E9 . LDOEARFIZILDVDD pinlZ1 uF@E50 %)D A VT oH &ML TL &L,
LDOMILH EAYY [Z[EEFHKO0.1 msechm Y Y,

Table 44. LDO Select Mode

PDN LDOE TVDD DVDD
* L 1.7~3.6V | LDOA 7, DVDDIZ1.7 ~ 1.98 VZE i A & {44,
L H 3.0~3.6V | 500 Q Pull-down

LDOA >, LDOA1.8VEH A,

i N30TV T R EBEHLENT AL

(*: Do not care)

LDOAEIEHR (LDOE pin = “H”)[ZTable 45127 R 9 2IEE LI MO DEESE L 1-FE. AK4490RIF TS5 —%
BHELET, I5—HIREL-BE. REBLDOIF/NT—EHURELLGY . TR aT7EKICERERA
HHRIhETA, COB, 7FHOSESHAIFHI-ZIZA Y SDA pinldHi-ZIZ#4 Y £9(I2CE— K TIXACK
FHALGLLBYFETD), TS —RHEHKENSEIZRT HFEIFE—EPDNpinZ“LICLT/RT—FD L1
#. PDN pinZ“HICLT/HRT—F v TLTLFEELY,

Table 45. LDOT 5 —#&H
No | TS—#HIEH | T —HIESEH
LDOEAEVOEENBETHI EHEEZEAEE. T 57— LFIE,
$|ERAE : 2.35 V (typ)
LDODHE K E RN SERNBERFERELZEBA-H5G. T5—
2 | LDOBEEREE | &HIE,
F|ERRIE : 54 mA (typ)

1 | LDOBEEH&RH

m 77O H A FAERRERE

7+ A5 HAHFAOUTLP/LN, & UPAOUTRP/RNIZIZEF ¥ RILMIIDBEFRIZEMEENR TSN
TWEYT, ZHATHDIGEFIZ60mA (typ)ZBASERMNBEEHINS L. 60MAU LD ERD m,?h'f& Ly
K5 IZHIEZE L TULVET , A#EAEIL, PDN pin =“L”A PW bit = “0", & f=[ZMSTBN bit = “0°M & E[ZMCLK
FLEBROWTILDE EFEDIZLKY FT,

BERKEBEGYEBERFIBRSND L, 7HFOJESREALKHFETA, BREIVYTLET, @
RRETLELL LGS E. BRFIBRIEIBRICERSNEEREEHAIZRY EFT,
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m/NT—=T vy TIE Ui

AK4490RI[EPDN pin A\ “L"DEFIZ/ST—HF D REBIZHR Y ET, WNT—F O UREIZHS E. £2TORE
L. MEESh, 7HOSEAET7O0—TFT 1 DT REHI-Z)ICHRYET, ERBABKIZEEZTO
EBRZIHEIFf=%. 150 nsecLL EPDN pin=“L"& L TERBO#MEEZIToTLESL, Thiho1:-
1BE. ERHIEEET ZAREEAHY E£T ., PDNpinZ ‘UMD “‘HIZT B2 ETHRT—FHUNEKR S
NEFT, IRTOYVAVIDRAASKSIETTFOTEAETO—T 1 VU KEMHI-Z)TT,

[1] Exa Y FA—ILE— FOBHBE(PSN pin = “H”)

PDN pinZ“H’IZ LT=#. %E4 S 0w (MCLK, LRCK, BICK)Z#t#3 % & . £ THORERBEMNIIL LAY
F 9, Figure 58IZNELDOERAEF(LDOE pin = “H" B)D/XT—T7 v TE LUV T—=FH VBN X T LA
RAZTUTHERLET,

Power
(TVDD,AVDD,VDDL/R)

ii)<8>

Analog Reference
(VREFHL,VREFHR)

PDN pin )
DVDD pin v N
Lo

Internal PDN

Internal State Reset : Normal Operation (DAC A H1ET4E) Reset
. . - b :

DAC In ! I ‘O'data y i \ ! “0data !

(Digital) ! : ; L

1 1 ' ' 1 Ll

! — le—gp © — —ocp | ;
] i [ GD . GD : !
1 1 ! | |

(Analog) , , P Vo ' \
Ll 1 Ll Ll N H 1 Ll
' ' ! '
' | L '

Clock In @ i i | NG
1 Ll 0 .

MCLK,LRCK,BICK

External | |

Mute (6) Mute ON Mute ON

Notes:

(1) PDN pin = “L"M4KEETAVDD, TVDD, VDDL/RZ# A L. BIRE A% £ PDN pin% 150 nseckl t
“LrzLTLEEEL,

(2) LDOE pin=“H"M&f. PDN pinh\H"IZ7E > - E#& M 5 DVDDH N EFE(RELDO TER)MILE £
AY FEF, PDN pinh“H' (2% > TH S ]mA2 mseci& [CHEREIER A ENMEERAIBR L E T,

B) TPRIAANIIH LTTFATHAFEEEGD) ZHFLET,

(4) ND—Fy r, 7HAJEAIFHI-ZTY,

(5) PDNEED Ty MTO VY /A XBHBASIhZZERHBYET, ZD/ A4 XET—4
NODZETHLHAEINET,

6) 2Uv9 /A XG)IEEICHESHEEETFATHAZNBTIa— LTS,

(7) BRAULEENSTUWGEWE, 78y FANLGNTLREELY,

(8) VREFH/L [%, VDDL/R LRIBFFEIFRICIBEFTL T, ZOMDERDILSE LIFIEILR
WEHA

Figure 58. Power-up/down Sequence Example (Pin Control Mode, LDOE pin = “H”)
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Figure 591ZNE} LDO A E A (LDOE pin =“L'B)DNT—TF v TEXVNT—F O UEO R T LR A
SUSBERLET, LDOE pin = “L"®B, TVDD IX DVDD &R FEIFEIZIBEIFTLESL,

Power
(TVDD)

Power
(DVDD,AVDD,VDDL/R)

Analog Reference
(VREFHL/R)

PDN pin bl i
! ' ; 1 !

' 1
Internal PDN | 5(2)
i i

Internal State Reset : Normal Operation (DAC A A& Reset

1 ' ' [

1 1 1 1 ! ! 1

DAC In ' ! “Odata y ! \: ot |
iqi ' ' ' 1 “O'data !}
(Digital) ! ! - :

DAC Out @ Hiz (5 ; \/\/\/\/v\/\/\/v\ ® Hizi (@
(Analog) ! ! v ! : ' i

| \ ! 1
Clock In @1 \ ! | ! 0
MCLK,LRCK,BICK ! ! | \

External |

Mute (6) Mute ON Mute ON

Notes:

(1) PDN pin = “L"®4KEE TAVDD, TVDD, DVDD, VDDL/RZ#& A L. BRI A#% £ PDN pinZ150
nsecl EL"IZLTL &Ly,

(2) LDOE pin = “L"M#. PDN pinAY“H"IZ#4: > T K1 usec& ICNEE B EELZFHAB L ET .

Q) TPAHAIAAIZH LTTZF AT HAEEELEGD)ZHLET,

@) WNIT—=FH U, 7HATHAEH-ZTY,

(5) PDNEED IS MTOV YO /A ZXABHBAShE T ENHYET, 2D/ A XET—4
NODFETELHAINET,

6) 2Uv9 /A XG)IEREICEEEEETFATHAZNEBTIa— LTS,

(7) ERAULLENSDTLGEWE, 78 Y2 FANLGNTLREELY,

(8) TVDD I% DVDD & RIBFFEIEFEIZILB EIFTLZE LY, VREFH/L (&, VDDL/R &R EIE#E
[CABEFTLESL, ZOMOERDIE LIFIEXELEE A,

(9) TVDD £ DVDD ERIBEFEIFZICIBTIFTL 23, ZOMDERDILSE FIFIEEMLEYE
Ao

Figure 59. Power-up/down Sequence Example (Pin Control Mode, LDOE pin = “L”)
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[2] L¥ZR4 Y kA—JLE— F(PSN pin = “L”)DBE

Figure 60IZNEBLDOfE AR (LDOE pin = “HYD/IRT—F7 v TELUVNRT—F O VDA TLAA I Y
JHlZERLETPDNpinZE“HCL1=%.LDOMNILE LAY LEREZADT I EAMNEREICKEY FT,
FD®%. . WELSH O v (PCM modelEMCLK, LRCK, BICK, DSD modeRZMCLK, DCLK, EXDF mode
B XMCLK, BCK, WCK)Z# #4392 L ENME%RAAL E 9, COBT7FRJHAE7FOyaEVER
(VCML/R)ZH I LET, RSTN bit=“1"2E FAL LAKL40RIEBEEEICERITLET,

Power '
(TVDD,AVDD,VDDL/R) . \ (10)
I

Analog Reference
(VREFHL/R)

PDN pin HE)
DVDD pin i

! 1
Internal PDN )

T
o

RSTN bit E |
1 1 1
A !

il

Internal State

1
(Resister) 'Reset | E Normal Operation Reset
(Clock divider) Yo '
) ®1
Lo = -
. 1
Internal State Reset | Normal Operation | Reset

(Digital Core)

: 1 1 1 1

1 1 1 1 1 1

DAC In ' ! . g \: e |

. ! ! O’data }/ | . “O’data

(Digital) : : — — :
1 1 1 1 1 1

—i l+—0GD ® — —GD |

(Analog) : | . Vo ' i

DAC Out (

I | ! I
Clock In © | | | ' | )
MCLK, LRCK, BICK ] g L [}
DZFLIR | | @

External
Mute (6) Mute ON | Mute ON
Notes:

(1) PDN pin=“L"MIKEE TAVDD, TVDD, VDDL/RZ & A . iR A% £ PDN pin [£150 nseckd L L”
[TLTLEEELY,

(2) LDOE pin = “H’M&. PDN pinA\“H’ (27 o = E#% A 5DVDDHE W EE(RELDOTERM)A LB
LMY FEF, PDN pinhVH' 24 > TH HEwAK2 msecRICAEEIEAEEERIE L E TS

B) TPRIAAIHLTTFATHAFEEBEGD)ZHLET,

(4) NO—=FH r, 7HaJEAIFHI-ZTY,

(5) PDNEBDI VS M™TO YUY I/ A XNHAINBIENET, ThIFT—2CDIHEAT
tHhEIhET,

6) DUvY /ARG EBEICHEIBEEETFATHAZNBTIa—FLTLLESL,

(7) /87 —%9 UREE(PDN pin = “L”)Tl&. DZFL/R pinlZ“L’I2H Y E T,

(8) RSTNDbitEGiRZEZEZTRAATHOEMELSETIZ3fs~Alfs MY FET, Ffz. LB EMNYEF
(23/fs ~ 4lfshivY £F,

Q) BEMILLBEA->TLWWEWVWEE, 79y 7IEANLEGENTLEZEL,

(10) VREFH/LI&. VDDL/RERIBFEZ(FRICI B EIFTLEE L, ZTOMDEREDNILS LIFIEIKR
WEEA.

Figure 60. Power-up/down Sequence Example (Register Control Mode, LDOE pin = “H”)
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Figure 61IZAERLDOAEARF(LDOE pin = “L"B)D/XT—TF v TE I UVNT—F D UBED A TLA A
S HlERLEY, LDOE pin =“L"®#, TVDDIEDVDDE BB E-IFEICIE EIFTLEEL,

Notes:

(1)

(2)
3)
(4)
(5)

(6)
(7)
(8)

(9)

(10)

(11)

1
Power o |
(TVDD) i\ o) :
Power :: i i
1
(DVDD,AVDD,VDDL/R Yo )
(I} 1

Analog Reference

PDN pin ) i
Internal PDN E E(z) E
RSTN bit : |

Internal State
(Resister)
(Clock divider)

(VREFHL/R)

T
Reset | i Normal Operation i Reset

1 ! :
Internal State | Normal Operation

(Digital Core) Reset

DAC In : o P

(Digital) : ' 0'data / : \ Odatai .
| ~leomm ke

DAC Out Wiz 4O : \/\/\/\/\/\/\W G HiZi @

(Analog) ! ! ) Vi : :

Clock In @ | | ! i | i o

MCLK, LRCK, BICK

DZFUR | | o

External
Mute 6) Mute ON Mute ON

AVDD, TVDD, DVDD, VDDL/RZ#H A L. BRI A% £ PDN pinZ 150 nsecLLLL"IZLTL =&
LY

LDOE pin = “L"M#. PDN pinAY“H"IZ%: 5> THRAL usectiR (CAFEIRABIEZBEIBLFE T,
TORIADICHLTTFOTEAIHERGD)ZEHELET,

NIT—ZH U, 7HO5HAFH-ZTY,

PONEEDNIT Y MTHO YUY I /A XNHEAShBEZERHYFET, 2D/ A4 XETF—4
NODBETHLHASINET,

9w/ 4XG)DHBIZHEDIGERXTFAITEAENBTIa— L TLESL,
INT—59 IREE(PDN pin = “L") Tl&. DZFL/R pinl&“L’ 12 Y Y,

RSTN bitZZ ZAA THBHLSIREDRSTN bith £ 3 5 F THILHL TH Y BFIZ3/fs ~ 4/fs hid
UES, £, L5 LI YBFIZ3/fs ~ dlfshd Y FET,

BRALBEN>TWVEWEE, YAV TIEAALBNTLIEELY,

TVDDIZDVDD & R FE =1Lk B EFTL ZE LY, VREFH/LIX, VDDL/R & RBIFEE f=(F#&IZ
AbEFTLESL, TOMDERDILSE LIFIEXBELEEA,

TVDDIZDVDD & BB FE 1= [FRICIEI B TFTIFTL S, ZOMDEEDIE TIFIEFBWNEE
Ao

Figure 61. Power-up/down sequence example (Register Control Mode, LDOE pin = “L")
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B/NT—=Ho2 - RAUINA - Yy FEE

AK4490RIZ[E, NT—=FH > RB /A (MCLKIELL)., X2 /34 (PWbit="0"). 'yt v FD4KEN
RELET . TNTNORETORT T Oy I O, 7FH AT HAKEIZ DL\ TTable 461 RLET,

Table 46. Power Off, Reset Function

Mode PDN |MCLK | PW | RSTN - " LDO .
oin P bit bit DIGITALER | ANALOGER L2 4 7FrasHh
INTD—=H0 L - - - OFF OFF OFF Hi-Z
RB N

(MCLK{ZLL) H L - — OFF OFF ON Hi-Z
(Note 42)

R INA L _ .

(PW bit = 0" H HY 0 OFF OFF ON Hi-Z
Jty bk H HlY 1 0 OFF ON ON VCML/R
BEE H HY 1 1 ON ON ON Signal output

Note 42. MSTBN bit=“0"MD & EHF®IZA Y £9, MSTBN bit = “1"0 & Z(XPDN pin, PW bit, RSTN bit

DHTHRENRFVET,
[1] MCLKELLIZE DR A V1A

MSTBN bit = “0"[ZERE M. BYEHR(PDN pin = “H”) ICMCLKD T v SR AN S A UVREN R/ pseckt
K&V I EIRELHIE L. MCLKEELEREHERE., I bA—IILLIOR A N4 T REFRERE &
ULDO(LDOE pin = “H" B Z B < TR TORIBRHIEEELKREIZAY £, OB, 7HOTHAET
A—7 4 VU REHI-ZIZHEY FT, MCLKEBAAK. PWbit=“1", RSTNbit="“1"ThHNIITBNEEZE
MALET. MCLKEFIEL TS EEX, EORBEEEEEELELEA.

PDN pin (4)

Internal

State Normal Operation Standby

Normal Operation

Clock In
MCLK

MCLK Stop

D/A In

(Digital) ®

o L

D/A Out : (2) _Hi-Z
wnaiogy VWAV

1
1
1
I
1
1
—
1
1
1

o

Ll e (5)

Notes:

(1) MCLKD T v SHAMH SN LVMREENTR/M pseci < EEILIREEEHE L. R4 VNS REEIZH
YET,

(2) REVNAREEICHEDZ E, THRITBHIEZ70—F 1« VOREMHI-Z)IZHEY FT,

(3) MCLKZ =1t BH#HAT BIEE. OT—42ZANLTHLKIETH YV I /A XREBRTEET,

(4) MCLK{ZLEIZK B R 2 NS IREM L BIRT HIFIE. MCLKZB##E L T ZE LY, PDN pinlZ&
BINTD—TF v TOPWDLItIZKBRZ VN, = D RIEFRETT,

G) TCHRIAAIZRLTTZF O EATEBIEGD)ZHLET,

Figure 62. MCLK{ZELEIZ & B R & v/ A )16
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[2] PW bitl=& R % 2734

PWbitZ“0"[C9d&a> bA—ILLIRA, /N 7 RERKEREF & ULDO(LDOE pin= “H”" Bf) < 9
RTORIENEHEFELREICEY FET, OB, LYRZIZFTIERTSHILFARETT, 7HEJH
HiEzo—F 1 VT REMHI-Z2)IZH Y T, Figure 63[CPWbItICK DR Z VN, O—45 VR ERLET,

PW bit
1 1
RSTN bit i |
©,. .0
Internal Normal Operation Standby Normal Operation
State

DAC In \E E | |
(Digital) - : .
- | ! . :
DAC Out : (2 Hi-Z 43 '
(Analog) g 5(3) i

DZFL/DZFR (4)

External
MUTE (6) Mute ON

Notes:

Q) TPHRIAAICHLTT7ZF AT HAEEEEGD)ZHLET,

(2) PWhit=“0"B7F+RJHAIETT7O0—T 1 I HI-2) T,

(3) PWbHtD Ty (M MTO U VI /A ZXBNHEASIhET, 2O/ A XET—E2 N OCDIFETH
HAEThFET,

(4) A2 UNARKEPWDbit="0")T+H. €O LE#EE(FEnable TY , DZFE bit="1", DZFB bit="0".
DZFM bit = ‘OB DEMEZ R L TLVET,

(5) PWDItIZRZ VNS GG EEETRALLAEICEMNICHYET, Ff-. RF2 VNS BRGSO
[XBEhE LB ETIZ2/ ~ 3fshh Y ET,

©) 299 /4 XQ)FEIFHI-ZE AQRQ)MIRERBIZHZBIGEEXT7TFAdEAENRTIa— LT
AW

Figure 63. PW bitIck 2R 2 /N 24 2 V54
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[3] RSTN bitlc&k B Uty b

RSTN bitZ“0’ (29 b, ar brO—IILLPRE, OO REARBERS TORILENYEY FEhZF
T, COBF, OV FA—ILLPRADEBRFEEIIRESN, 77O HAKXVCMLUREEIZRY .
DZFL/DZFR pinl&‘H’ 2% Y 9, Figure 64ICRSTNbitIZ& Bty b—4 VA ERLET,

RSTN bit
—! le—3/fs~4/fs (5)— l«—3/fs~4ffs (5)

Internal i
RSTN signal |
Internal Normal Operation i | Digital Block Power-off Normal Operation

State . L —
DAC In I I i “0” data ! E/ |

(Digital) — w : —

(H)— «<GDb Vo : — 1 GD (1)
oxcon  ANN——H—B RN,
(Analog) ' X !
: —> —2ffs(4)

DZFL/R (6)

Notes:

Q) TCHRIAAIZRLTTZF O EATEBEGD)ZHLET,

(2) RSTN bit=“0"8§ 7+ B H AIXVCMLIREETY,

(3) RERSTNEEN T v MTHO U VO /A XNHEAESIhFET, 2D/ A XET—E2HN 0D
BETHLHAENFET,

(4) DZFE bit=“1", DZFB bit=“0". DZFM bit= “0"BFDEIEZ R L TLVET, DZFL/R pinlERSTN bit
DILTFTMNY Ty STHIZHY, LSIREDRSTN bitDIH EAY Ty D 1fstk ‘L2 Y F
ER

(5) RSTNbitIZ) £y F@REEZTRAATHLENE T D ETIZ3Mfs~dlfshMUFET, Ffz. Ut
v MERWRDEFIXAMELDHETICIS ~ dfshh U FET,

6) ZUv9/4RXQ) HEEBICHEDIGEEIET7TFOTEAEZNEBTI a— L TLEELY,

Figure 64. RSTN bitlc &bty k24 2 54l
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m FI#A1Li#8RE (PCM, EXDF Mode)

AKA490R IERE A VR ENEI OV I DIV SDEA I VITERN—EDEHICHED LS. REH
DUAE) Y FTAMEEEZBA TLET, AK440R 2 ERERT HIGEICAMEEEFERIT L. &
TINA A DEHEE % 4/256fs LIRIZHIZ 5 Z EAFIRETT .

PCM mode® L < [XEXDF modeBs(Z, MADF ¥ RILDADT—2H8L2ELEHE L TO'DIFBE. 7T
F—LAVREIZCEYAADF v RILOT—2H8192[EERK L T “0"ICH > 1=1H5E. H L <IERSTN bit
=ODBEIC, YAy Y EIEEEEZITLNET, PCMmodeRIELRCKDI EMRY Ty H(T—2 T+ —
<y F2SmodeB I TAY T v D)ICREASE. EXDF modeBFWCKDII EMNY T v CICEESEE
T, cOEE, 7HOJHARVCMUREBEIZAY ET,

AHEEF LR 2O bO—J)LE— FEIZSYNCEbit=“0"%2%E 9 5 & EMIZA Y F£ 3, Figure 6512 A
HT—2$H8192[EE Kk L TO'DIZEDREAL S —4 > X Figure 66IZRSTN bitZx ALV =E#E > —4
VAERLET,

D/A In \ “0” data /
(Digital)

SMUTE
<« (1) «—» (1)
ATT_Level
Attenuation -oo\
GD — | l«— GD —| <«— GD — |<«—
4
AOUT \/ (.‘.V)
(2 || (2)
Both DZFL/R pin 2% +——> 4—»8192”5: >
——— SYNC l SYNC
Operation (2) Operation (2)
Internal Counter
Reset " (5)
Internal ]
Data —>| |<— 8/fs~10/fs (3)

Notes:

(1) ATTOEBEMIC DL TIETable 3053 L T2 LY,

(2) MAHDF ¥ FIDOANT—HH8192EEHK L TO'DHE. DZFLR pinASH (27 Y | RHEH
BEFEMGYES,

(3) REHH LA )ty FEEIE8/fs ~ 10/isDE. AZED 2 L—F D AN T—4 RGN O IZERE
LES,

@) RBHIUEUEY MO YV /A XDBEASNBENHYET, SO/ A XFTF—4
NODIGETEHEASAFET, YV v I/ A XDMEICHEDHEEIET oI EhENSTIa
— kLTS,

(G) RE Y Oy Y LAY Oy I ANLRBLTLEEEE. FAHEEENENTH>THEHHY Y
Aty FMEShFEEA,

Figure 65. AAT—42 H8192[E&EHE L TO'DIFEDRLLL—7 VX
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RSTN bit Z“0"IZ9 % & DZFL/DZFR pin [X‘H" (272 Y . ZD# 3/fs ~ 4lfsBIZCDAC Ny bEnh 7+
A HANVCMLR BEIZHY 9, REE#EEXEA D DZFL/DZFR pin A “HIZH 5 EBRIZH Y
*9,

RSTN bit
— —3ffs~4ffs (4) —> |+ 3ifs~4lfs (4)

Internal

RSTN bit
Internal Normal Operation Digital Block Power-down Normal Operation

State

D/A In \ “0” data /

(Digital)

3)—> <«GD —> <« GD@®

(Analog)

—» <«—force “0”"(2)
—> [ —2/fs (1)

Both DZFL/R pin

4—— SYNC Operation (1)—>|

Internal Counter

Reset ”

Internal ‘

Data — 74— 2/fs~3/fs (2)
Notes:

(1) DZFL/R pinlZRSTN bitDIIHETHAY T v T “HIZH Y, LSIREBDRSTN bitDILH EAY Ty
TD2UsE LY EFT, ZDME. BEEBEEIEMICHEY ET,

(2) REAI Rty FEFE2/fs ~ 3fsDil. AZEZS A L—FDAAT—2 EEEHNIZ0IZEE
LET,

B) TPHIAAICKH LTTFHFAOSTHAIZELERIE(GD)Z#H D=8, RSTN bitlZ“0"# & F AT KRR
BRI EOREANREICLTES ZEF#HEBLETS,

(4) RSTN bitZ EZAATHLLSIREDRSTNESMNEILT 2 FTDILL THY FFIZ3/fs ~ 4/fs H
MY FET, Fl=. L5 EMNYERZ3/fs ~ 4fshh Y F£9, FHAEH#EEEIIRSTN bit = “0"MEE5A
HERBBICENCES =8, LSINEDRSTNIES M0’ ICELT BRIICAET LI V2N )Y
INBIEENHY FT,

(5) AEBRSTNIEEE DT v (I T)OREBAHDI A2y FEIZH Y v /A XREAShET, O
D/ ARET—INVCDBETIHAINET, V) v I /A XHBBIZHRDIGEEETFOT
HAOZNEBTIa—FLTLEEL,

(6) FIEAMEEFEREIZITS =6, RBEEEENARIZL > TH HHRIES00 psecld) yikEEZFE-TL
2&LY,

Figure 66. RSTN bitZz AL M-REHME S —47 > X
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BLPRAa A=A V27 —R

AK4490RIE, ML ORAERFEAY FO—ILE—FERCAROY FO—ILE—FD2DOLPREZ2aY
FO—ILA VB DI—REBIRTEFT, 41 04 T2 —XE— FOBEIRIZI2C pinlZ TTWLEI (Table
47) 12C pinMEXFEZEFEIL. PDN pin = “L"OIREETIT > TL ZE LY, PDN pin = “H'BFICERE L =158.

BRI RENMES HAIREMENH Y FT,

PDNpinZ“L"IC9 5 EAML SR 2 ELNNHLEINET . £, LR F2 a2 FA—)LE— FTIXRSTN
bitIZ0"EEFAL LA FO—)LLPRE, 70y I REARBERS TORILEN )2y bENFET,
fzZL. COEZLPRIOABIFMEIEEINEEA,

Table 47. Register Control Interface Mode Select

12C pin Mode
L ML RAAHREIY bO—)LE—FK
H PC/ANRa Y bO—)LE—F

[1] 3L R4 BT FO—JLE— K (12C pin = “L”)

ZDE— FTIE3RAIF pin: CSN, CCLK, CDTITEZAAEITWVET . IIFLDT—4[ELChip address
(2-bit, C1/0), Read/Write (1-bit, “1”[El %€, Write only), Register address (MSB first, 5-bit) & Control data
(MSB first, 8-bit) T SN FET, T—F2FZEFIECCLKOV'TEEY bEHAL., ZEAIFTTRY
AHFET, T—EFDEZAHICSNOTTHBICAHZY FF, CCLKOY O v Y X E— KIX5 MHz (max)

<Y,
CSN f
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
CCLK
AR A4 LA LA LA LA141S
CDTI ci|co|rw|As|a3|Aa2|AL|A0|D7|D6 | D5 | D4 D3| D2 |D1 | DO
C1-CO0:Chip Address (C1 bit = CAD1 pin, CO bit = CADO pin)
R/W: READ/WRITE (Fixed to “1”, Write only)
A4-AQ: Register Address
D7-D0:Control Data
Figure 67. Control I/F Timing
Notes:

(1) 3K FA—LE— FE., AK44ORIEFT—E A HLEYR—FLEEA,
(2) PDNpin=“L"Bf., OV FA—ILLPREAADEEAAEITEF A,
(3) CSNAYL’HARIHICCCLKO“TMISEIU T E = (F17EU LDISRIZIXT—2 EFEETAFTFLFRA,
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[2] 2C/sRa Y A—JLE— K (12C pin = “H”)
AK4490RMDIZC/INRAE— RFD 7 4#—< v k&, Fast-modelZ®tis L TWVET,
(1) WRITERS

RCIARE—FRIZEITET—FEEIAH— 2V RIFFigure 68IZRENFET, NALEDICADTHIER
21X, IR SEH(Start Condition)Z AN LET . SCLTA UM ‘H' DEFIZSDAZ A V& “‘H'H DL “L”
295 &, FABEGIMMELONET, MIBEHEDER. AL—TT7 FLAMNEESIET, CO7 FLRIE
7-bith SR S, 8bitBICIET—2ARE Yy FRW)IEEEE T, LAI5-bitld “00100°EE. KD 2-bit
X7V ERTBICEEST-HDDT7 KLAEw kT, CAD1, CADO pinl= & Y %€ S F J (Figure 69), 7
FLAN—ELT=15E . AKA490RIIHEERM & (Acknowledge)Z £/ L. BEHARITEINET ., YR F I
BRELZRDOI Y I NILRAEERM L. SDAS A VEEBRLEITAIELR Y & A(Figure 75), RIWE v
FANODIGEEIET—F2EEAH. RWEY bR VUDIFEIET—25A#E LETVET,

T2\, MEH T 7 FLR(LYRAT KLR)TY BT 7 FLRIE8-bit. MSB first THERL S 41, £ {13-bit
(Z “0"El%E T (Figure 70), #3/84 FLIEEa Y FO—)LT—8 T, 2> FO—/)LT—% [£8-bit. MSB
first R S FE 9 (Figure 71), AK4490RIE, &/ FDZIEERT T HEVICHERIGEZERLET,
T—AREGEIX, BT IYREIDERT BIF1EEE(Stop Condition)[C&k > THET LET, SCLT A UH “H”
DEFIZSDAS A & “L"hvib “H'IZF B &, FILLEHIESNE T (Figure 74),

AKLA0RIFEHDNA FDT—E2 F—FEICEZTALENTEFET, T—4F1/\1 bE- =%, FLE
EUHEELTRIZCT—HE2EDE. YITTZRLAARBEMIZA VI ) AV FEN, ROT—EIETXRDY
T7RLRIZEMEINET, PRLR“IBH'28B2 5T —42%%5 &, AL ORAZICHIET ST KL
AAooRFEO—)LA—/AL, 7 ELR ‘OO’ SIEICHEIShE T,

sy N HORIE. SDAS A DOREF—FETHITINIERY FEA, T—254 N ‘H'E “L"OM
THREBZEETZELHDIE. SCLZA DY By VESN LOFIZR S FE I (Figure 76), SCLZ A UHY
‘H'DEFICSDAZA V2 ERET HDIE. FREH. FLEEHZANTEHIEEDATY,

-? R/W =“0" ‘?
A =
=
; | 5 g
SDA S ilda&’riss iggress(n) Data(n) Data(n+1) §—| Data(n+x) H
2 2 2 &7 ¢ ¢
K K K K K K
Figure 68. PC/NRE— FDT—H2EZTAHA—HT VR
0 0 1 0 0 CAD1 | CADO | R/W
(CADO, CAD1(EpinI= & Y ER5E)
Figure 69. £1/51 ~DIERK
0 0 0 A4 A3 A2 Al A0
Figure 70. 82/51 ~DIERK
D7 D6 D5 D4 D3 D2 D1 DO
Figure 71. 53/31 F UM DHERL
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(2) READ&S

R/W bith' “1"Mi5E . AK4490RIZREADEMEFITWVET , EE N7 FLADT—2hHAShi-%&.
TRANBLEEHFEELSTHBLEEERT HE. YITT7 FLABBFMICA V)ALV RS, XD
7 RLADT—REHAHTENTEEFT, PTRLR“1BHDT—4 ZHAHE L%, SHIZRDT
RLRZHZAHTIESIZIETZ FLR “OOHOT—42 s EINET,

AKA490RIFA LUV 7 FLR)—FESURA L) —FD2DODREADSS EHF>TULET,
(2-1hLY 7 RLARY—F

AKA490RIEZHEBICT FLRAD VB &/ >THEY. ALY R 7 RFLRY—FTIEZDHD R THEES
NEZRLADT—R2E5FAHHLET, REDT7 FLAAI VR FREICTIEALEZ KLADRD
7 RLREEZREFELTWET, flZIE. REICTIVEX(READTEWRITETE)LEZ7 RLRAA“N"TH
Y, ZOHRALV T RLR)—RET2EHE. 7RLRA nt1"OT—EBNEAHINEST, ALY
F7 FLRY— KTIlX, AK4490RIFREADEHFNDAL—T7 KLAR/W =“1")DAAIZxt L THEELE
EFERL. ROV INLREDT FLRAAD VA TIHRESN:T—2&2HALIOBASBHI U4
ELIDAVI )ALV MLET . T AANEASINR. YT RIADPERICEEZER BT ELFHEED L.
READENMEIFIRTLET,

S
A RIW= “1 » 2
7 v % 0
SDA S il?(;,reess Data(n) Data(n+1) Data(n+2) Z Data(n+Xx) H
; : . 2 K :
K K K K K K

Figure 72. CURRENT ADDRESS READ @4
225 FLT7RFLRI)—F

SUBLT RLRAY—FRIZEKUYFEEDT7 FLRADT—2&5H#ET ENTEET, SUFLTRLR
1) — FIZREAD#HSDAL—T7 FLARMWbit=“1")E# AHNT BRI, FT—DWRITEGRSEANT S
HERHYET, IVFLT FLRY)— FTREDICHABEHEZAAL, RICWRITERSDAL—T7
FLRRW=0"), HAHAETT FLRAZIEBRAALET, AK4490RN D7 FLRAANITx L THERREG
BEEER L%, BEEHE. READSEDAL—T7 FLARMWDit=“1")FAHLEIF, AK4490RIZZ
DAL—TF7 FLRADANICxH LTHRBEEZERL, IEESN7FLADT—2%HAL. RET
FLRADUBEIDAVD YAV MLET, T—28EAShizk., YREANERCEEERETE
IFEHE%DE, READBIMEIFKRTLET,

S S

A RIW= 0 A RIW= “1 y 3
i v ; v % 2
SDA S il%’r% <s iggress ") S ildanﬁ:ss Data(n) Data(n+1) % Data(n+x) H

A A A A A %/ A A

C C C C (] 7 C C

K K K K K K

Figure 73. RANDOM ADDRESS READ e
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SCL

Figure 74. BIIA S L FEEH

DATA B i -
OUTPUTBY 1 \
TRANSMITTER | \!

oo not acknowledge

DATA o
OUTPUT BY : i
RECEIVER P
! : acknowledge
SCL FROM
MASTER 8 9
clock pulse for
START acknowledgement
CONDITION
Figure 75. RC/NR TORERGZ
i i i o
SDA : ! !
i i i o
sct | | i
I data line I change I
stable; of data
data valid allowed
Figure 76. 2C/XRA TD E v g%
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mBLOREATY S

Addr | Register Name D7 D6 D5 D4 D3 D2 D1 DO
00H Control 1 ACKS EXDF ECS 0 DIF2 DIF1 DIFO RSTN
01H Control 2 DZFE DZFM SD DFS1 DFSO DEM1 DEMO SMUTE
02H Control 3 DP ADP DCKS DCKB MONO DZFB SELLR SLOW
03H Lch ATT ATTL7 ATTL6 ATTLS ATTL4 ATTL3 ATTL2 ATTL1 ATTLO
04H Rch ATT ATTR7 ATTR6 ATTRS ATTR4 ATTR3 ATTR2 ATTR1 ATTRO
05H Control 4 INVL INVR 0 0 0 0 DFS2 SSLOW
06H DSD1 DDM DML DMR DDMOE DDMT1 DDMTO DSDD DSDSELO
07H Control 5 MSTBN 0 0 0 GC2 GC1 GCO SYNCE
08H | Sound Control 0 0 0 0 0 SC2 0 0
09H | DSD2 0 0 0 0 0 0 DSDF DSDSEL1
0AH Control 6 TDM1 TDMO SDS1 SDS2 0 PW 0 0
OBH | Control 7 ATS1 ATSO 0 SDS0 0 0 0 TEST
OCH | Reserved 0 0 0 0 0 0 0 0
ODH | Reserved 0 0 0 0 0 0 0 0
OEH | Reserved 0 0 0 0 0 0 0 0
OFH | Reserved 0 0 0 0 0 0 0 0
10H Reserved 0 0 0 0 0 0 0 0
11H Reserved 0 0 0 0 0 0 0 0
12H | Reserved 0 0 0 0 0 0 0 0
13H | Reserved 0 0 0 0 0 0 0 0
14H Reserved 0 0 0 0 0 0 0 0
15H Control 8 ADPE ADPT1 ADPTO 0 0 0 0 0
Notes:

Q) XA FA—LE—FTRHT—EAZHAHLEYR—FLEEA,

(2) PC/ARaY FA—)LE—FTRHEAHLEYR—FLET,

(3) PCNRAY FA—LE—FTOA— A2V 1) AV bHEEIL, 7 FLRISHTA—LA—/NL,
RDT FLRADZEIFT FLROOHIZIEY £9,

(4) OCH~ 14H%[ < £7 KL AMO, 0BH: DOMDTEST bitlZ[FH T O’ FEERAATLEE W, “1I"%2E
FRAATEEE. BBRIRBET SFREMNHY FT,

(5) 7 RLRIBHLUBEADEZAAFEILETT  EZTRAAEGE BRI REMET SAEELAHYFET,

(6) PDN pinZ“L"IZF 5 & LR 2 OABHIHIEEINET,

(7) RSTN bitIZ*0"2EZF AL a2 bO—ILL PR A, 7OV I RERBRERLS TO2ILEHL) £y
FEhFETH., LORIOABEPHRELSAERA,

(8) PSN pinMHRTEEZEHE L1-15&(L. PDN pinTAK4490RZ v FLTLEELY,
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m FEHHERER
Addr | Register Name D7 D6 D5 D4 D3 D2 D1 DO
00H |Control 1 ACKS EXDF ECS 0 DIF2 DIF1 DIFO RSTN
R/W RIW R/W R/W R/W R/W RIW R/W R/W
Default 0 0 0 0 1 1 0 0
RSTN: Internal Timing Reset
0: Reset. All registers are not initialized. (default)
1: Normal Operation
DIF2-0: Audio Data Interface Modes (Table 22)
YHAMEIEL“110” (Mode 6: 32-bit HIZED)TT .
ECS: EXDF mode clock setting (Table 21)
0: WCK = 768kHz mode (default)
1: WCK = 384kHz mode
EXDF: External Digital Filter I/F Mode (Register Control mode only)
0: Disable: Internal Digital Filter mode (default)
1: Enable: External Digital Filter mode
ACKS: Master Clock Frequency Auto Setting Mode Enable (PCM & EXDF mode only).
(Table 5, Table 14,)
0: Disable: Manual Setting Mode (default)
1: Enable: Auto Setting Mode
211100164-J-01 2022/02
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Addr | Register Name D7 D6 D5 D4 D3 D2 D1 DO
01H |Control 2 DZFE DZFM SD DES1 DFSO DEM1 DEMO i SMUTE
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Default 0 0 1 0 0 0 1 0
SMUTE:  Soft Mute Enable

DEM1-0:

DFS1-0:

SD:

DZFM:

DZFE:

0: Normal Operation (default)
1: DAC outputs soft-muted.

De-emphasis Filter Control (Table 27)
¥EAEIX01” (OFF) T,

Sampling Speed Control. (Table 7, Table 11)
HHAEIZ“000” (Normal Speed) TY, DFS2-0 bitsZEHNYBEZ-1BA. 27U vy /A4 AHHKE
LET,

Short delay Filter Enable. (Table 25)

0: Traditional filter (SSLOW = “0")
Super Slow Roll-off (SSLOW = “1")

1: Short delay filter (default, SSLOW = “0”)
Low Dispersion Filter (SSLOW = “1”)

Data Zero Detect Mode

0: Channel Separated Mode (default)

1: Channel ANDed Mode

DZFMbitZ“1"I1Z9 B EMF ¥ RILDA AT —42 H8192EEH L TODHBENH, mF v R
JLDDZF pinN“HIZH Y ES,

Data Zero Detect Enable

0: Disable (default)

1: Enable

Zero detect function can be disabled by DZFE bit “0”. In this case, the DZF pins of both
channels are always “L”.
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Addr | Register Name D7 D6 D5 D4 D3 D2 D1 DO
02H | Control 3 DP ADP DCKS DCKB | MONO DZFB SELLR | SLOW
R/W RIW R RIW R/W RIW R/W RIW R/IW
Default 0 0 0 0 0 0 0 0
SLOW: Slow Roll-off Filter Enable. (Table 25)

SELLR:

DZFB:

Table 32)

MONO:

DCKB:

DCKS:

ADP:

DP:

0: Slow roll-off filter disable (default)
1: Slow roll-off filter

The data selection of L channel and R channel when Mono mode
0: All channel output L channel data, when Mono mode. (default)

L channel output L channel data, R channel data output R channel data (default)
1: All channel output R channel data, when Mono mode.

L channel output R channel data, R channel data output L channel data

Inverting Enable of DZF. (

0: DZF pin goes “H” at Zero Detection (default)
1: DZF pin goes “L” at Zero Detection

Mono mode Stereo mode select
0: Stereo mode (default)
1: Mono mode

Polarity of DCLK (DSD Only)
0: DSD data is output from DCLK falling edge. (default)
1: DSD data is output from DCLK rising edge.

Master Clock Frequency Select at DSD mode (DSD only)
0: 512fs (default)
1: 768fs

NEENEE— FDread back AL P X2, KL ¥ X2 [XADPE bit=“1"DEFIZEM T,
ADPE bit =“0"DIHF& LT T, readd 5 & 0EHAELET,

0: PCM mode/EXDF mode

1: DSD mode

DSD/PCM Mode Select
0: PCM mode (default)
1: DSD mode

DP bitDEBTEEZLTE L1-15E81L. RSTN bitTAK4490RE= ) v R LT E &L,
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Addr | Register Name D7 D6 D5 D4 D3 D2 D1 DO
03H |Lch ATT ATTL7 | ATTL6 | ATTL5 | ATTL4 | ATTL3 | ATTL2 | ATTL1 { ATTLO
04H |Rch ATT ATTR7 | ATTR6 | ATTR5 | ATTR4 { ATTR3 | ATTR2 | ATTR1 | ATTRO
R/W RIW R/W RIW R/W RIW R/IW R/W R/W
Default 1 1 1 1 1 1 1 1
ATTL7-0: Attenuation Level
ATTR7-0: Attenuation Level
255 levels 0.5 dB step + mute
Data Attenuation
FFH 0 dB (default)
FEH -0.5dB
FDH -1.0dB
02H -126.5 dB
O1H -127.0dB
OOH MUTE (-00)
Addr |Register Name D7 D6 D5 D4 D3 D2 D1 DO
05H |Control 4 INVL INVR 0 0 0 0 DFS2 | SSLOW
R/IW RIW RIW RIW R/W RIW R/IW RIW R/W
Default 0 0 0 0 0 0 0 0
SSLOW: Super Slow Roll Off (Digital Filter bypass mode) Enable. (Table 25)
0: Disable (default)
1: Enable
DFS2: Sampling Speed Control. (Table 11)
INVR:  AOUTRE H{ItEREZE v b+
0: Disable (default)
1: Enable
INVL:  AOUTLH AfI#REE v +
0: Disable (default)
1: Enable
211100164-J-01 2022/02
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Addr | Register Name D7 D6 D5 D4 D3 D2 D1 DO
06H |DSD1 DDM DML DMR DDMOE | DDMT1 : DDMTO | DSDD :DSDSELO

R/W R/W R R R/W R/W R/W R/W R/W
Default 0 0 0 0 0 0 0 0

DSDSEL1-0: DSD sampling speed control (Table 19)

DSDD:

DDMT1-0:

DDMOE:

DMR/DML:

DDM:

00: DSD64

01: DSD128
10: DSD256
11: DSD256

DSD play back path control
0: Normal Path (default)
1: Volume Bypass

DSDIE® 7 LR 7 — LI BFfEE% E. (Table 37)
DSD 7 LR —ILEEH{ES (DMR, DML)D E >t A, (Table 33)

CHOLTAA(L. DSDRE LK [EIDSDLIZZILR—ILEEENBRE S NEEIZ, BHE TS
JEHALET,

DSD data mute

AK4490R(ZDSD datah’2048sample(1/fs)DEARI TR T “17, “0"& G- =& TR TH A%
Sa—bFEOHENHYET, COLPRFETOHRETEMNITEHIIENTEET,

0: Disable (default)

1: Enable
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Addr | Register Name D7 D6 D5 D4 D3 D2 D1 DO
07H | Control 5 MSTBN 0 0 0 GC2 GC1 GCO | SYNCE
R/W RIW RIW RIW RIW RIW RIW R/W R/W
Default 0 0 0 0 0 0 0 1
SYNCE: SYNC Mode Enable
0: SYNC Mode Disable
1: SYNC Mode Enable (default)
GC2-0: PCM, DSD mode Gain Control (Table 31)
GC2 bit is don’t care register.
MSTBN: Automatically Stand-by mode Enable when MCLK is stopped.
0: Enable (default)
1: Disable
Addr | Register Name D7 D6 D5 D4 D3 D2 D1 DO
08H |Sound Control 0 0 0 0 0 SC2 0 0
R/W R/W R/W R/W R/W R/W RIW R/W R/W
Default 0 0 0 0 0 0 0 0
SC2: Sound control. (Table 36)
Addr | Register Name D7 D6 D5 D4 D3 D2 D1 DO
09H |DsD2 0 0 0 0 0 0 DspF | DSDSEL
R/W R R R RIW RIW RIW R/W R/W
Default 0 0 0 0 0 0 0 0
DSDSEL1-0: DSD sampling speed control. (Table 19)
00: DSD64
01: DSD128
10: DSD256
11: DSD256
DSDF: Cut-off frequency of DSD Filter control
211100164-J-01 2022/02
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Addr | Register Name D7 D6 D5 D4 D3 D2 D1 DO
0AH | Control 6 TDM1 TDMO SDS1 SDS2 0 PW 0 0

R/W RIW R/W RIW R/W RIW R/IW RIW R/W
Default 0 0 0 0 0 1 0 0
PW: Power ON/OFF control
0: Power off
1: Power on (default)
SDS2-0: BF Y RILDEAT—2RO v MER
O: BEEE
LAIRAY bOT—4 %H 5 (Table 23)
#EAEIL 000" T,
TDM1-0: TDM Mode Select
00: Normal (default)
01: TDM128
10: TDM256
11: TDM512
Addr |Register Name D7 D6 D5 D4 D3 D2 D1 DO
0BH | Control 7 ATS1 ATSO 0 SDS0 0 0 0 TEST
R/W RIW R/W RIW R/W R/W R/W R/W R/W
Default 0 0 0 0 0 0 0 0
TEST: Testhit 0Z AT EERAATL TN, EERAFELRUGES, BREET LRREENAHY FT,

SDS2-0: HBFvRILOEAT—E2RAOv FER

ATS1-0:

0: BEEME
LARAy bOT—42 % H 5 (Table 23)

EAMEIL 00" T
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Addr|Register Name D7 D6 D5 D4 D3 D2 D1 DO
OCH |Reserved 0 0 0 0 0 0 0 0
ODH |Reserved 0 0 0 0 0 0 0 0
OEH |Reserved 0 0 0 0 0 0 0 0
OFH |Reserved 0 0 0 0 0 0 0 0
10H |Reserved 0 0 0 0 0 0 0 0
11H |Reserved 0 0 0 0 0 0 0 0
12H |Reserved 0 0 0 0 0 0 0 0
13H |Reserved 0 0 0 0 0 0 0 0
14H |Reserved 0 0 0 0 0 0 0 0
R/W R R R R R R R R
Default 0 0 0 0 0 0 0 0
OCH: Reserved
ODH: Reserved
OEH: Reserved
OFH: Reserved
10H: Reserved
11H: Reserved
12H: Reserved
13H: Reserved
14H: Reserved
Addr|Register Name D7 D6 D5 D4 D3 D2 D1 DO
15H [Control 8 ADPE | ADPT1! ADPTO 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Default 0 0 0 0 0 0 0 0

ADPT1-0: PCM/EXDF<DSD ModeB#IVIY B ZA#EEIZH(TH. E— FHIEZFIRT 5 £ TORFFEERTE.
(Table 39).

ADPE: PCM/EXDF<DSD Mode B 1t V) & X ##KEEnable.
0: Disable (default)
1: Enable
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m R T LEKEG
[1] EYay rA—)LE—F, LDOFREHE

E Reference Voltage 5.0V
1

Digital 1.8V Digital 1.8V Analog 1.8V Reference Voltage OV Analog 5.0V
D]
:
i jrop a7op  [r1op
10U *;l E + + +
n otHH i
+ 1
i o [o] (] (o] (<] [<] [<] [<] [<] [&] [8] [+]
Hi0.1 O WX WO O 2 44 2 O
F S¢g¢ozF i =
DSP {1]ovoD 2 B 2 2 2 W W W W >aoue[3s) > Lch L Lch Leh out
{27] PDN > >z~ AOUTLN[35 } p| LPF Mute
»{ 3 | BICK VDDL @O.lu o
»{ 4 | SDATA x vDDL [ 33] T
» 5 | LRCK o VSSL
{6 sstow %—’ vssL[31}
7 | SMUTE <
{7] S VSSR[301—~ ™
[3]sp < VSSR [29
. =
Micro- E SLOW VDDR +
Controller, {10] DIFo VDDR [27
{11] piF1 AOUTRN[ 26| > 5;:; || ,\l/Tcth Rch Out
12| DIF2 = > ute
{12] . ¥ ¢ o x AOUTRP[25]
S W v U b oL 0oL o
F7>a30080¢ £ €& 3o
e 2083338 =z
EElEEEREENEELEL
o
1 9 ¥
: 47
1
E— :
1 Reference Voltage 0V
Reference Voltage 5.0V A4
Digital : Analog
€< +
Ground * Ground - Electrolytic Capacitor
- "F ceramic Capacitor
Notes:
(1) AVDD, TVDD, VDDL/IRDBERIZL X2 L—FFELLDIEA VE—F D RIKEDFEN (T TEMRL
TLEEEY,

(2) AVSS,VSSLRIZRIL7F+BJ 52 FICE#H L. DVSSIETO2ILT SV RICEKEL., 7709
JSURETOEANLTS Y FIAERICEKLTLESWL, 7HFad 95  FIXEA Vv E—4F Y
RAIZHEBESIZLTLESN, 41 VE=FURANFWNGE. THD+NEFENLIET D alaetEL H Y

R
(3) MCLKOE AR/ 4 A TTHD+NFFEMN L IL T HI5EF. MCLKIZIF A VY EV JHEIOEE L HE
LETS

@) TFLVEGUTLT Y TEDLUNDTOAINAAEVIEA—TUICLBENTLEELY,

Figure 77. Typical Connection Diagram
(AVDD =TVDD =1.8 V, VDDL/R =5.0 V, DVDD = 1.8 V, LDOE pin = “L”, Pin Control Mode)
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[2] Evay trA—JLE— K, LDOM AR

E Reference Voltage 5.0V

Digital 3.3V Anélog 3.3V Reference Voltage OV  Analog 5.0V
D]
:
10
- ' f 410;1 lOHr
10ug-t L A
0.1yt H i I::m
+ I
Elﬂ EIEIEICIEIEIRIEIEIRIEIE
Ho.1p 0w X oo 0= =2 4 1 2 O
a »nu 4 un.az I T d i = =
DSP pvob = Z € 2 2 é E:'J 4w S aoutir[36] » Lch Lf Lch L5 | chout
{2] PDN > > =7 AOUTLN[35] »| LPF Mute
»[ 3
BICK VDDL @O.lp Top
»{ 4 | SDATA x vDDL [33] T 1+
»[ 5 | LRCK o VSsL[32]
{6 | ssLow % vssL [31}
7 | SMUTE
{7] N vssr[30F—4om
{8]sp < vssr[29117
Micro- {9 ] stow VDDR +
Controller {10] oiFo VDDR [27}
{11] DR AOUTRN[ 26} » Reh [ Reh L reh out
{12] DIF2 @ @ o  AOUTRP|[25} »| LPF Mute
o w g ¥ T T
72023808 ¢ & & 3o
2 zol2z¥Ess 2282
EEEEREEEIELE
o
1 S +
: 47
1
e :
1 Reference Voltage 0V
Reference Voltage 5.0V A4
Digital : Analog
—> < +
Ground = Ground = Electrolytic Capacitor
= = Ceramic Capacitor
Notes:
(1) AVDD, TVDD, VDDL/RDEARIFLF 2 L—FENCDES VE—F D RIREBOFEFE S (T TERL
TSN,

(2) AVSS,VSSLRIZRIL7F+BI I 5 FICE#HE L. DVSSIETO2ILT SV RICHEKEL, 709
DS RETOANLT SV FERBMICERLTLESN, 7HFAI ISV FIESA VE—F Y
RIZHEBESICLTLESL, 1 YVE=F U ANEMES. THD+NEHMENSET S AREMEAH Y

R
(3) MCLKOE AR/ 4 A TTHD+NFFEMN L IL T HIHEF. MCLKIZIF A Y EV JHIOEE L H#E
LETS

@) TNEODUITLTYTEUNDTORAILARNEUIEA—TUIZLENTL IS,
(5) DVDD pinlZI&1 uF(x50 %: BEFEL)DIVTUoHEMML T ZEL,

Figure 78. Typical Connection Diagram
(AVDD =TVDD =3.3V, VDDL/R =5.0 V, LDOE pin = “H”, Pin Control Mode)
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mISVREBROTHYTYLYT

AK4490RTIET AN/ A XD H Yy T 0T %#&/NRICHNIZ 51, AVDD, TVDD, DVDD &£ VDDL/R%
THhHyT)2F LET, AVDD, VDDLR [ZIEL AT LD 7O ERE#HEH L. TVDD,DVDDIZ[F Y R

TLDTOAIINEREHRMBLTLIEEL, VDDLURDEIRIZILF A L—FENMLDES V E—4F 2 RIREE
DNDEFEHHTTEHLLTLEEL, LDORERFF(LDOE pin = “L”). TVDDIEDVDD & R FE=(FEICILE

LIFTLEELY,

AVSS,VSSLRIZREIL 70555 FIZEHE L, DVSSIETFURILIT SV RIZERL, 7H0555 Y
RETOALTSU RREAEBRICEHKELTLLEZESWL, ThAvyTUvr5avsToy, BIZINEEDES S
WY AVT UHIFAKL4ORIZTEAEHAED T TERKLET,

mEEEF

VREFHL pin& VREFLL pin fll. # L TVREFHR pin&VREFLR pin[AICA N SN EEEDENAT7F AT H
ADITILART—ILERELET ., BEIXVREFHL/R pinZReference Voltage 5.0 VIZ##E L. VREFLL/R
pin% Referece Voltage O VIZ##t L £9 . VREFHL pin& VREFLL pin fll. % L TVREFHR pin&VREFLR
PINfAICO.L YFDEZ T v AT LATO yFD BRIV T OV EEKELET, HIC. €53y ooy
TUOHRFEVICTESREITEDITTHEGEL T LELY,

VREFHL/R, VREFLL/R pinlZMWERD / 4 ABEYRAFELZWE ST T T I2BHENRHY £, thERD /
A4 XHAEYAAHT7 FOTEHENEA OGS IX,. VREFHL/R pinld10 Q%4 L TAnalog 5.0 VIZHE#E L.

VREFLL/R pinlE10 Q&N LTT7F BRI T Z U FIZEHKEL T L&, 470pF&10QTfe=17HzOA—
INRTAWEADBEREINET, COO—/IR T LA THERNMNSDESAKS/ A XE#BRELET, )

VCML/IR pinOHABEIEX7FAIEEOIEVERE LTHEHLNET, VCMLR pinDHAEBEIL.
(VREFHL/R - VREFLL/R) x 0.5 VTY, VCML/R pinD™ 5 BRZEW > TIEWTERBA, TORILES.
2O By JES T A VIZAKLA40RAD A Y T U5 %I+ 51=8. VREFHL/R, VREFLL/R pin/ 5 T&
BEITEELTLZELY,
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T7HasEAEEEFBEAICE>TWEYT, ZEBH AN TMEL T ZELY, AOUTLP/RP,
AOUTLN/RN®D INEEEIZAOUTL/R = (AOUTLP/RP) - (AOUTLN/RN) T3, VREFHL/R - VREFLL/R =5
V. MBS A4 UoN1DEE. HAL U PIEVCMLRZRINNI2.8 Vpp(Typ). ZEMERDOE L > 1E5.6

Vpp(Typ)TY ., HE. NEMERBD/NA FAEEFINSTHHBLTLEELY,

AAT—FDT+—7 v FE2's compliment 2D4H%) T. 7FFFFFFFH(@ 32-bit)[=xt L TIFED 7L R
4#r—)L. 80000000H(@32-bit) [Zxf L TIXED 7L R4 —)L, 00000000H(@ 32-bit) THAOUTL/RD IR
BIFOVEEAHNEINES ., NBOAZERBFOTEHN/ A1 X(P2—EVT /4 X)ERBDAA v F b
XN ETAIILESCRHTRESNET,

Figure 79, Figure 80IZZBIH HZ 11BN A R 7 > T TMET 5 ELPFRIEHIZ R LFE T, Figure 81iF=
B N DOEERFIS K U2BDF RT > T & E > FSMEBLPFEIREHI. Figure 82(EMONO bit = “1”B 0 [E] E& 4
BLUEDART Y TEE SN ELPFRIERFI TS, S ELPFZEERT DIEHMITHEXEREL %UATO

EmzERAL TS,

AK4490R

AOUTLN/RN

AOUTLP/RP

Figure 79. External LPF Circuit Example 1 (fc = 99.2 kHz (Typ), Q = 0.704(Typ))

Table 48. Frequency Response of External LPF Circuit Example 1

Gain (1 kHz, Typ) +0.00 dB
Frequency 20 kHz -0.01 dB
Response 40 kHz -0.13 dB
(ref:1 kHz, Typ) 80 kHz -1.57 dB
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AOUTLN/RN

AOUTLP/RP

Figure 80. External LPF Circuit Example 2 (fc = 132kHz (Typ), Q=0.689 (Typ))

211100164-3-01

Table 49. Frequency Response of External LPF Circuit Example 2

Gain (1kHz, Typ) +0.00 dB
Frequency 20kHz -0.03 dB
Response 40kHz -0.09 dB
(ref:1kHz, Typ) 80kHz -0.62 dB
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Figure 81. External LPF Circuit Example 3 (fc = 178kHz(typ), Q = 0.67(typ))

Table 50. Frequency Response of External LPF Circuit Example 3

Gain (1 kHz, Typ) +9.54 dB
Frequency 20 kHz -0.01 dB
Response 40 kHz -0.07 dB
(ref:1 kHz, Typ) 80 kHz -0.34 dB
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Figure 82. External LPF Circuit Example for Mono Mode (fc = 178 kHz(typ), Q = 0.67(typ))
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11. 1Ny 55—
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48-pin LQFP (Unit: mm)
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Package molding compound: Epoxy, Halogen (Br and CI) free
Lead frame material: EFTEC-64T
Pin surface treatment: Solder (Pb free) plate
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12. A—=F Y2 5HAF

mA—5F)2ThH4A K

AK4490REQ -40 ~ +85 °C 48-pin LQFP (0.5 mm pitch)
AKD4490R AK4490REHEAAR— F
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RSTN bit = “0” — RSTN bit = “1”
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