AsahiKASEI [AK4493S]

AKM AKA4493S
Quality Oriented 32-Bit 2ch DAC
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fs =8 kHz ~ 32 kHz . 256fs, 384fs, 512fs, 768fs, 1152fs
fs =32kHz ~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:
LDOfEAKF(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 @‘

211100143-J-01 2022/02



AsahiKASEI [AK4493S]

3B X
1. B Bttt ettt ettt ettt et ettt a e s et et et eseanas 1
2. B Rttt ettt ettt a et ettt et an e 1
3. = D TR 3
4. Ty I RIERERETREA ..ottt ettt netenens 5
5. B BB E R REEREA. ..ottt ettt ae et aneneas 6
R 5 i OO 6
Ry 1= OO 7
Rz N Y o/ L 1% | o L N OO 9
B PUll-UP, PUI-AOWN PiN LIST.... ittt e e e et e e e e e e e an e e e e e e e e e nnnnnnanees 10
6. e - N 1= - SO 10
7. B E G ottt ettt ettt ettt ettt et et aens 11
8. o= L = OO 12
Rl = B OO 12
BN —TO—ILA T T LR e 15
R = R w By [V el e g [ X = < OO 17
B I—RTALA v —TO=IF T T AL 19
B a—bTALA - RA—A—ILA T T AILEEME 21
R i SV el S el D G g |V . = ST 23
B DS T A LB E ettt ne 25
B DCHETE <ottt ettt ettt ettt ae et et e et et e et et ne et teen e 25
I R Sy A < OO 26
B A A S T BT ettt ettt ne 30
9. Ly = R 35
B D/AZEHEE— K (PCM, DSD, EXDF MOR).......cecuiieeiieieeteeieeeteeeeeeeteete et e et eteaese e sesaenasenas 37
B D AL E— R U B R B A S U et 38
B S R T LN 0 0 T e e ——————————rr—— 39
B =T AT A UB T IR TE U e 45
BT ORIV T AL (PCM, DSD MOUE) ....oouiveeieiieiceeeee ettt 55
BTATIUTTURTALILE (PCMMOUE).....c.ooeeeieeeeeeeeeeteeeeeeee et 55
BT OHIT TR (PCM, DSD, EXDF MOUE) ......cocuieieeeieieieeeeeeeeeeeeeee e ee e en e 56
BT A TEEHEEE (PCM, DSD, EXDF MOGE) ......vvveveeeeeeeeeeeeeeesieeeeeeeeeeses et s s s esaeseneenenenesneen 57
m EORREHEEE (PCM, DSD, EXDF MOUE) .....cooevevceeeeeiceeeeeteee ettt n e 57
m LRF v RILHAEERIR, GIHAREMEAEE (PCM, DSD, EXDF MOAE) .....o.ecveeeeeveeeeeeeeeeeeeeen 59
B B EFEMEAEE (PCM, DSD, EXDF MOUE) .....cooevevieeeeteeeeeeteee ettt n e aenn e 59
B DSDIEE TIL R — JUAREHERE ..ot 60
m PCM/EXDFEDSD Mode BN U E R HERE ..ot 63
BY T RS a— FEEE (PCM, DSD, EXDF MOGE) ......ocueeeieeieeeieteeeeeeteeeee et n e 72
3 11 OO UO 73
R Al = R A o 0 = - 1= 73
W AT R L Wy B - =S 74
WA R Ry B & Iy A G sl o - =S 78
B FEEAEHEEE (PCM, EXDF MOGE) ...ttt 81
CRVRPY.E B IV N Ly [ Gy B A e G 83
RO A= a R 87
=2 L= OO 88
(O A ol = £ TR 96
T a4 1 [OOSR 96
BT S REBIRD T Y T T et an e 98
B B T I ettt ettt ettt et e et et e et et e et e te et etennns 98
Rl = B < 2 OO 98
211100143-J-01 2022/02



AsahiKASEI [AK4493S]

L. 7 T ettt 101
YA Ry a8 Ay 1=~ 1 ISR OO OO RRRRPRTRRURRN 101
BBt A o A R e ettt ettt 101
B T 3 T ettt ettt ettt ettt ettt ettt en e 102

1. T ) T T A R ettt 103
N Rt L0 B0 A 5 e A TSRS 103

13, BT B oottt ettt ettt ns 103

R o= T 104

211100143-3-01 2022/02



AsahiKASEI

[AK4493S]

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
e—»| DSD Data |psppbit“o| DATT A ) 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.

AY 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/O Diode Function Down
State
(LDOE pin ="H") Pull-Down
o LDO Output Pin, this pin should be connected to DVSS 0 DVSS
with 1.0 pF (250 %). This pin is inhibited to connect other
1 DVDD i devices. (500 )
i (LDOE pin = *“L") Hi-7
1.8 V Power Input Pin
Power-Up, Power-Down Pin
PDN = “L”, the AK4493S is in power-down mode and is Hi-Z
& PDN | | TVDD/DVSS held in reset. The AK4493S 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 [ 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/O I12C = “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 | 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-Up
16 | LDOE | I |TvDD/DVSS "‘Ef?g‘ii'aﬁo“ﬁflag'r?agl'g to TVDD
' T (100 kQ)
211100143-3-01 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 #Q)
26 | AOUTRN | O | VDDRIVSSR | Rch Negative Analog Output Pin AOUTRE (300 %)
;; VDDR - - Rch Analog Power Supply Pin -
gg VSSR - - Analog Ground Pin -
g; VSSL - - Analog Ground Pin -
gi VDDL - - Lch Analog Power Supply Pin. -
35 | AOUTLN | O | VDDL/VSSL | Lch Negative Analog Output Pin AGUTLD (560 40)
36 | AOUTLP | O | VDDL/VSSL | Lch Positive Analog Output Pin AGUTIN 1560 40)
37 NC - - No internal bonding. Connect to Analog Ground. -
Left channel Common Voltage Pin, normally c ted t
38 VCML VDDL/VSSL | connected to VREFLL with a 10 uF electrolytic cap. VROESEE (65 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)
j; 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") AVDD =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 mode Z 41 U & X =15 &IEPDN pin TY v FLTL =&Y,
Note 3. PCM mode, DSD mode, EXDF modeDE&E L L R 2 TITWLET,
211100143-3-01 2022/02
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mEALGZVWEVOREIZDINT

FERALGVWAHAEVIETED

HMTEEITL., EYICAMEL TS,
(1) Erar ta—JLE—F (PCM modeD#)

X4 EL% K&
AOUTLP, AOUTLN r—J>
Analog N
AOUTRP, AOUTRN r—J>
. DVSSIZ#E#E
Digital TESTE Ehdf—T
2 LPRA2ary AO—LE—F
1. PCM Mode
X5 Er4 YN
AOUTLP, AOUTLN -7
Analog N
AOUTRP, AOUTRN -7
WCK, DEMO DVSSIZ &
. DVSSIZ &
Digital TESTE Ftdf—T
DZFL, DZFR -7
2. DSD Mode
X5 Er4 N
AOUTLP, AOUTLN -7
Analog <
AOUTRP, AOUTRN T—J>
WCK, DEMO DVSSIZ &k
. DVSSIZ &k
Digital TESTE T e
DZFL, DZFR -7
3. EXDF Mode
X5 Er4 YN
Analo AOUTLP, AOUTLN F—T>
9 AOUTRP, AOUTRN F—T>
DEMO DVSSIZ %
. DVSSIZ##k:
Digital TESTE S e
DZFL, DZFR -7
4. 12C-Busfs# AR
X5 Er4 N
Digital CSN DVSSIZ#E#E
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| Pull-up, Pull-down Pin List
X5 Ev& [N &R HE e 5t
Pull-up pin (typ = 100 kQ) LDOE, PSN TVDD
Pull-down pin (typ = 100 kQ) | DZFL, DZFR, TESTE | DVSS
| 6. X RKER
(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 v
“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. EEZ2TI S FIZXT BETT,

Note 5. AVSS, DVSS, VSSL, VSSR [FRIL Y 5 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, ANAEENOMINEIX -03VTT,
Note 7. TR IILAAEVIZEAL T, AAEEDMaxfBEIX(TVDD + 0.3) VET=IF4.0 VD EL S MELE

3T

TR COEZBALEFHTERALESES.
FEEOBEIREShTFEA,

211100143-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. 7 704 H A EEIX(VREFHL/R - VREFLLIR)DEEIZLHI L £9, VREFHL/RIEZ, VDDL/REE
BERIERICIZIB EFTLEEL,
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—FIREBIATOAFELUNOCERICEAL TR, HHTREEZAVILRETO
THaITEELESY,

211100143-J-01
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ERHFHE

m 7Ok
[1] PCM Mode

(Ta=25°C; LDOE pin =“L", AVDD = TVDD = DVDD = 1.8 V; AVSS = DVSS = VSSL/R =0 V; 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); SC1-0 bits = “00”; £2.8 Vpp output mode (GC2-0 bits = “000”);
unless otherwise specified.)

Parameter Min. Typ. Max. Unit
Resolution - - 32 Bit
Dynamic Characteristics (Note 11)
GC2-0 = “000” - -115 -105
fs =44.1 kHz |BW = 20 kHz 0 dBFS GC2-0 =“100” - -110 - dB
THD+N -60 dBFS : -60 - dB
_ _ 0 dBFS - -110 - dB
fs =96 kHz |BW =40 kHz “60 dBES - £7 - dB
_ 0 dBFS - -107 - dB
fs =192 kHz |BW = 40KHZ |55 dBFS : 57 - dB
BW =80 kHz | -60 dBFS - -54 - dB
fs =384 kHz |BW =40 kHz | 0 dBFS - -107 - dB
fs =768 kHz |BW =40 kHz | 0 dBFS - -107 - dB
Dynamic Range (-60 dBFS with A-weighted) (Note 12) 118 123 - dB
S/N (A-weighted) EZAE 0 Stereo mode 1%8 gg ©
(Note 13) GC2-0="100" Iy mode (Note 17) - 128 - dB
Inter-channel Isolation (1 kHz) 110 120 - dB
DC Accuracy
Inter-channel Gain Mismatch - 0.15 0.3 dB
Gain Drift - 20 - ppm/°C
Output Voltage GC2-0 bits = “000” (Note 14) +2.65 +2.8 +2.95 Vpp
GC2-0 hits = “100” (Note 15) +3.55 +3.75 +3.95 Vpp
Load Resistance (Note 16) 450 - - Q
Load Capacitance (Note 16) - - 25 pF

Note 11. Audio Precision APX555ff ., F¥{ERIE,
Note 12. 101dB at 16-bit data
Note 13. SINLLIZAHE Y FRIZIKELEFE A
Note 14. GC2-0 bits = “000"MDE., AHEEHM0IBFSED7FOJHABEFXODXTEZONET,
AOUTL/R (typ.@ 0 dB) = (AOUTLP/RP) - (AOUTLN/RN)
= +2.8 Vpp X (VREFHL/R - VREFLL/R)/5.0
Note 15. GC2-0 bits = “100"DE, ANEEMN0ABFSEND7FOSHABEFEIFIROKXTEZONFET,
AOUTL/R (typ.@ 0 dB) = (AOUTLP/RP) - (AOUTLN/RN)
= +3.75 Vpp X (VREFHL/R - VREFLL/R)/5.0
Note 16. Load Capacitancel&DCE#(DCAH v M T 47 L)IZx L T450 Q(Min) T4, Load
Capacitanceld¥ 5 > FIZxd BETYT ., 7T OV HEEEAEVICERINIBTEHARIC
BREG-O, BERHATRIEB NS HEBIESIZLTLESL,
Note 17. Mono modeB|&Figure 82IZR 3 s Mt (T EIEEZFRALTLET,
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(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; SC1-0 bits = “00”; £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 27 41 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 - 12 18 mA
fs =192 kHz - 18 27 mA
DVDD
fs =44.1 kHz 6 9 mA
LDOE pin =" fs = 96 kHz 11 17 mA
fs =192 kHz 17 26 mA
Total IDD (fs = 44.1 kHz, LDOE pin = “H”) 36 55 mA
TVDD+AVDD+VDDL/R+VREFHL/R
Power down (PDN pin = “L”) (Note 18)
LDOE pin=“L", TVDD =18V
TVDD+AVDD+VDDL/R+VREFHL/R+DVDD 20 120 KA
LDOE pin =“H”, TVDD =3.3 V Note 19
TVDD+pAVDD+VDDL/R+VREFH L/R ( : 10 100 WA

Note 18. /3T —4& ) BN DPSN pin = TVDDM D480 B v ¥ (MCLK, BICK, LRCK)Z &1, £TOT
DB IWANEDVSSIZEE L-IGEDNETT,
Note 19. LDOE pin = “H” B, DVDD pin B HE >V ERY FET,

211100143-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); SC1-0 bits = “00”; +2.8 Vpp output mode (GC2-0 bits
= “000"); unless otherwise specified.)

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

THD+N (Note 20) 0 dBFS - -114 - dB
S/N (A-weighted, Normal path) (Note 20) Digital “0” 123 dB

(Note 22) i i

DC Accuracy

Output Voltage (Normal path) (Note 23) | *2.65 2.8 +2.95 \Vpp
Output Voltage (Volume Bypass) (Note 24) | +2.38 2.5 +2.63 \Vpp

Note 20. AKMDFHfi-R— FEFABDSEETT,
DSD data stream : DSD64, DSD128, DSD256 D 4¥ % 3AK4137 % {E . DSD512MD 4% (L ¥+t
TER L1-DSD512A —T 4 A EEEZBELI-HENDSEHETT,
Note 21. AAIZ1kHz, Ta—F 4L 2T 25% ~75%MDsineif x5 2 1-L=DHEALARILE0ABE LZE
T, 0BEBABETEAN LGS, BEENT SA8EMELAHY ET,
Note 22. Digital“0” & [£“01101001”"D T A L0 3 — K2 —> T,
Note 23.DSDD bit=“0’D & &, Ta—FT A LU P25%~T5BAHNBEOT7FAOTHABEIIROXTE
AbNET,
AOUTL/R (typ.@ 0 dB) = (AOUTLP/RP) - (AOUTLN/RN)
=+2.8 Vpp X (VREFHL/R - VREFLL/R)/5.0
Note 24. DSDD bit=“1"D & &, Ta—FT 4 LU P25%~T5BAHNBEOT7FATHABFEIIROXTE
ZboNnET,
AOUTL/R (typ.@ 0 dB) = (AOUTLP/RP) - (AOUTLN/RN)
=+2.5Vpp X (VREFHL/R - VREFLL/R)/5.0

211100143-J-01 2022/02
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my—AO—)LA7T - 240 L85

¥ —TA—ILF T - T4 ILEHK (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 25) -6.0 dB - - 22.05 - kHz
Passband (Note 26) PB 0 - 20.0 kHz
Stopband (Note 26) SB 24.1 - - kHz
Passband Ripple (Note 27) PR - - +0.005 dB

Stopband Attenuation (Note 25) SA 100 - - dB

Group Delay (Note 28) GD - 29.2 - 1/fs
Digital Filter + SCF (Note 25)

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

¥—FA—IF T - T4 LAEME (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 25) -6.0 dB - - 48.0 - kHz
Passband (Note 26) PB 0 - 435 kHz
Stopband (Note 26) SB 52.5 - - kHz
Passband Ripple (Note 27) PR - - +0.005 dB

Stopband Attenuation (Note 25) SA 100 - - dB

Group Delay (Note 28) GD - 29.2 - 1/fs
Digital Filter + SCF (Note 25)

Frequency Response: 0 ~ 40.0kHz | - | 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 25) -6.0 dB - - 96.0 - kHz
Passband (Note 26) PB 0 - 87.0 kHz
Stopband (Note 26) SB 104.9 - - kHz
Passband Ripple (Note 27) PR - - +0.005 dB

Stopband Attenuation (Note 25) SA 100 - - dB

Group Delay (Note 28) GD - 29.2 - 1/fs
Digital Filter + SCF (Note 25)

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

Note 25. A#1IZ1 kHz, 0 dBMDsinelE =52 =& ZEDHALRN)LE0IBE LE T, Stopband Attenuation
SEEEDFEIX, SBMNS4fsETTT,

Note 26. @@z, FRIEEO B FEILIs(H > T VT BEE)IZHE L.
PB = 0.4535 x fs(@ +0.01 dB). SB =0.546 x fsTY,

211100143-J-01 2022/02
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[AK4493S]

Note 27. Interpolator® #NEk. MEA—/IY 2 TY T T4 LA DIRRINY FHBRIZHEIT 54 > DR

BT,

Note 28. TR IL T 4 LR IZ L BEERIET. 16/20/24/32Ew hT—ARAASATHLF7FASTES
NHEAESNhBETOERBTY,
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\
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Figure 3. Sharp Roll-off Filter Frequency Response
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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 ~5.25 V, AVDD = TvDD =1.7 ~ 3.6V, 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 25) -6.0 dB - - 21.0 - kHz
Passband (Note 29) PB 0 - 8.0 kHz
Stopband (Note 29) SB 39.2 - - kHz
Passband Ripple (Note 27) PR - - +0.007 dB

Stopband Attenuation (Note 25) SA 92 - - dB

Group Delay (Note 28) GD - 6.5 - 1/fs
Digital Filter + SCF (Note 25)

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, 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 = “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 25) -6.0dB - - 45.6 - kHz
Passband (Note 29) PB 0 - 17.6 kHz
Stopband (Note 29) SB 85.4 - - kHz
Passband Ripple (Note 27) PR - - +0.007 dB

Stopband Attenuation (Note 25) SA 100 - - dB

Group Delay (Note 28) GD - 6.5 - 1/fs
Digital Filter + SCF (Note 25)

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/R =4.75~5.25V, AVDD = TVvDD = 1.7 ~ 3.6V, 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 25) -6.0 dB - - 91.2 - kHz
Passband (Note 29) PB 0 - 35.2 kHz
Stopband (Note 29) SB 170.7 - - kHz
Passband Ripple (Note 27) PR - - +0.007 dB

Stopband Attenuation (Note 25) SA 100 - - dB

Group Delay (Note 28) GD - 6.5 - 1/fs
Digital Filter + SCF (Note 25)

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

Note 29. @i, FRILIBDREREISIs(H 2 T VT RIRE)ICLHIL .
PB = 0.1836 x fs(@ +0.01 dB)., SB=0.8889 x fsTY,

211100143-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 25) -6.0 dB - - 22.05 - kHz
Passband (Note 30) PB 0 - 20.0 kHz
Stopband (Note 30) SB 24.1 - - kHz
Passband Ripple (Note 27) PR - - +0.005 dB

Stopband Attenuation (Note 25) SA 100 - - dB

Group Delay (Note 28) GD - 6.0 - 1/fs
Digital Filter + SCF (Note 25)

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

a—bTaLbA - ¥—TO—=ILF 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 25) -6.0 dB - - 48.0 - kHz
Passband (Note 30) PB 0 - 435 kHz
Stopband (Note 30) SB 52.5 - - kHz
Passband Ripple (Note 27) PR - - +0.005 dB

Stopband Attenuation (Note 25) SA 100 - - dB

Group Delay (Note 28) GD - 6.0 - 1/fs
Digital Filter + SCF (Note 25)

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 25) -6.0 dB - - 96.0 - kHz
Passband (Note 30) PB 0 - 87.0 kHz
Stopband (Note 30) SB 104.9 - - kHz
Passband Ripple (Note 27) PR - - +0.005 dB

Stopband Attenuation (Note 25) SA 100 - - dB

Group Delay (Note 28) GD - 6.0 - 1/fs
Digital Filter + SCF (Note 25)

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

Note 30. @@, PRI OREEIEIs(Y > T VT BIRER)ICEF L.
PB = 0.4535 x fs(@ +0.01 dB), SB =0.546 x fSTY,

211100143-J-01 2022/02
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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 =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 = “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 25) -6.0 dB - - 21.0 - kHz
Passband (Note 31) PB 0 - 8.0 kHz
Stopband (Note 31) SB 39.2 - - kHz
Passband Ripple (Note 27) PR - - +0.007 dB

Stopband Attenuation (Note 25) SA 92 - - dB

Group Delay (Note 28) GD - 5.0 - 1/fs
Digital Filter + SCF (Note 25)

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 25) -6.0 dB - - 45.6 - kHz
Passband (Note 31) PB 0 - 17.6 kHz
Stopband (Note 31) SB 85.4 - - kHz
Passband Ripple (Note 27) PR - - +0.007 dB
Stopband Attenuation (Note 25) SA 100 - - dB
Group Delay (Note 28) GD - 5.0 - 1/fs
Digital Filter + SCF (Note 25)

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/R =4.75~5.25V, AVDD = 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 25) -6.0 dB - - 91.2 - kHz
Passband (Note 31) PB 0 - 35.2 kHz
Stopband (Note 31) SB 170.7 - - kHz
Passband Ripple (Note 27) PR - - +0.007 dB
Stopband Attenuation (Note 25) SA 100 - - dB
Group Delay (Note 28) GD - 5.0 - 1/fs
Digital Filter + SCF (Note 25)

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

Note 31. @i, FRILIBDRERBISIs(H 2 T VT RIRE)ICLHIL .
PB = 0.1836 x fs(@ +0.01 dB). SB =0.8866 x fsTY

211100143-J-01 2022/02
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Figure 9. Short Delay Slow Roll-off Filter Frequency Response
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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 ~ 5.25 V, AVDD = TVDD = 1.7 ~ 3.6 V, DVDD = 1.7 ~ 1.98 VV; 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 25) -6.0 dB - - 22.05 - kHz
Passband

Note 32) ( PB 0 - 18.4 kHz
Stopband

Notg 22) ( SB 25.7 - - kHz
Passband Ripple (Note 27) PR - - +0.05 dB

Stopband Attenuation (Note 25) SA 80 - - dB

Group Delay (Note 28) GD - 10.0 - 1/fs
Group Delay Distortion AGD - +0.035 - 1/fs
Digital Filter + SCF (Note 25)

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 25) -6.0 dB - - 48.0 - kHz
Passband

Note 32) ( PB 0 - 40.1 kHz
Stopband

Notg 32) ( SB 55.9 - - kHz
Passband Ripple (Note 27) PR - - +0.05 dB

Stopband Attenuation (Note 25) SA 80 - - dB

Group Delay (Note 28) GD - 10.0 - 1/fs
Group Delay Distortion AGD - +0.035 - 1/fs
Digital Filter + SCF (Note 25)

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 25) -6.0 dB - - 96.0 - kHz

Passband (

Note 32) PB 0 - 80.2 kHz

Stopband (

Note 32) SB 111.8 - - kHz

Passband Ripple (Note 27) PR - - +0.05 dB

Stopband Attenuation (Note 25) SA 80 - - dB
211100143-3-01 2022/02
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Group Delay (Note 28) GD - 10.0 - 1/fs
Group Delay Distortion AGD - +0.035 - 1/fs
Digital Filter + SCF (Note 25)

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

Note 32. @i, FRIEEDEFEEILIs(H > T VT BEE)IZHEIL.
PB = 0.418 x fs(@ +0.05 dB), SB =0.582 x fsTY
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Figure 11. Low Dispersion Short Delay Filter Frequency Response
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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 33))

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

Frequency Response 20 kHz - -0.77 - dB
(Note 34) 50 kHz - -5.25 - dB
DSDF bit = “0” 100 kHz - -18.80 - dB
Frequency Response 20 kHz - -0.19 - dB
(Note 34) 100 kHz - -5.29 - dB
DSDF bit =“1” 150 kHz - -15.57 - dB

Note 33. AAIZ1kHz, Ta—T4LYP25%~75%MsinelkE5 AT EDEAILARN)LE0IBE LFE
TO

Note 34. DSD128(DSDSEL1-0 bits = “01”), DSD256(DSDSEL1-0 bits = “10”) , DSD512(DSDSEL1-0 bits
=“11")TlE. BE$(20 kHz, 50 kHz, 100 kHz, 150 kHz)AS Z N Fh2fE. 4%, 8fEICH Y ET,

m DCH%E
(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 V
TVDD=3.0V~36V
High-Level Input Voltage VIH 70%TVDD - - \%
Low-Level Input Voltage VIL - - 30%TVDD \%
High-Level Output Voltage
(DZFL, DZFR pins: lout = -100 pA) VOH TVDD-0.3 - - \%
Low-Level Output Voltage - - -
(except SDA pin: lout = 100 pA) VOL - - 0.3 \V
(SDApin,2.0V<DVDD <3.6V: lout=3mA) | vOL - - 0.4 \Y/
(SDApin, 1.7V <DVDD <2.0 V: lout=3 mA) VOL - - 20%TVDD \Vj
Input Leakage Current (Note 35) lin - - +10 [7AN

Note 35. DIFQ pin, DIF1 pin, TESTE pinl& ZFILA ™ >, F1=PSN pin, LDOE pin (I TILT7 v TEhTULE
¥, HEHIEIL100 kQ(typ) TT ., ZD1=&. DIFO pin, DIF1 pin, TESTE pin, PSN pin, LDOE pin
X DL SBREFET,

211100143-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 36)
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 = “017)
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 = “11”)
Normal Speed Mode fsn 8 - 54 kHz
High time tLRH 1/512fs - - nsec
Low time tLRL 1/512fs - - nsec
Note 36. MCLK®D ik #kZH1 Y & 2 515 & (EPDN pin =“L"F 1=[ZRSTN bit=“0"& L. Uty L TWLS
HEPCOYBEZTSESL,
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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 37) tBLR 5 - - nsec
LRCK Edge to BICK “1” (Note 37) | 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 37) | tBLR 14 - - nsec
LRCK Edge to BICK “1” (Note 37) | 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 37) tBLR 14 - - nsec
LRCK Edge to BICK “1” (Note 37) | 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 37) | tBLR 14 - - nsec
LRCK Edge to BICK “1” (Note 37) | tLRB 14 - - nsec
SDATA Hold Time tSDH 5 - - nsec
SDATA Setup Time tSDS 5 - - nsec
Note 37. C DIRIEMEIXLRCKD Ty D EBICKDMHAELZSLENEL S ITREL TLET,
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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 38) | 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 38) | 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 38) | tDDD -5 - 5 nsec

(DSD512, DSDSEL1-0 bits = “117)
DCLK Period tDCK - 1/512fs - nsec
DCLK Pulse Width Low tDCKL 18 - - nsec
DCLK Pulse Width High tDCKH 18 - - nsec
DSDL/R Setup Time (Note 39) | tDDS 5 - - nsec
DSDL/R Hold Time (Note 39) | tDDH 5 - - nsec

Note 38. T—ARAZEERIZEREINBETT,

DCKB bit = “0”(default) 2R E B (&, DCLK “J"H 5DSDL/RD T v U FE THRREDDD EFRE L .
DCKB bit = “1"3%E (%, DCLK“1"MSDSDL/RD I v CETHOERIZIDDDERELET, £
t=. A—FT 14 A F—42 74+—< v FHPhase Modulation ModeR§(E. DCKB bit®DEEE MM

59 . DCLK “VE =L “1"N5DSDLIRD T v CETHEMADDDEHRELET,
Note 39. DSD512kFIEPhase Modulation ModelZ*ti& L £t Ass

211100143-J-01 2022/02
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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 40) | 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 41)
PDN Accept Pulse Width tAPD 150 - - nsec
PDN Reject Pulse Width tRPD 30 nsec

Note 40. 7—# [£&{E300 nsec(SCLMDILE FTAHY BEfl]) DRERIFI NG Himim LJ FHA
Note 41. BIREZAREIL. PDN pinZ 150 nsec A EDRML'IZLT/RAT—A o LTLESLY,

211100143-J-01 2022/02
-29.-



AsahiKASEI

mAAIUTER

1/fCLK

[AK4493S]

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
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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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DCLK

DSDL
DSDR

DSDL
DSDR

DCLK

DSDL
DSDR

DSD Audio Interface Timing (DSD512fs Mode)

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

DCLK

DSDL
DSDR

DSDL
DSDR

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
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Figure 20. I>°C Bus mode Timing

tAPD

VIH

VIL

PDN

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

AK4493SDEMEEFE(Evar bA—ILE—F), L LLEFELPREF(LYPRA2aY FO—ILE—F)
[Tk YKIEI S FES (Table 1) PSN pinTHITHIE— FEFRELTL S, PSNPInDHREEZEET S
1T &1L, PDNpPINTAK4493SZE/NT—F U LTLEEW, NT—F 5V LEWMESE, ZEAIOHREN
MEIE SRz, BRI REIMET SAEEMAHY FET, Ea 2 FO—I)LE— FIFIZIEL SR 25
EFES., LORF222 bAO—LE—FBICIEXE DY FO—)LIEEIZHEY FT,

Table2[CE aY bO—JILE—F, LPRAaY FO—I)LE—RIZHITHHEEX MR Z . Table 312
PCM, DSD, EXDF modelZ# 1T A #eExtnREFRLET,

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
211100143-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 42)
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
Setting 1
Sound Color Select . 08H SC2-0 Y Y Y Y
& Setting 3
DSD M F i
S ute 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 42. PCM : Oct. & U'. Hex Speed Mode

211100143-J-01
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m D/AZ#E— K (PCM, DSD, EXDF Mode)

AK4493S[IPCMT—% &DSDT—42 #DIAEMRT 5 EMNAIRETT . £f=. AT O RILT 1 IILAIF
#RIRTHZ L HLAEETIT ., PCM modeTIEBICK, LRCK, SDATADE E VM HPCMT—4FANLE
9, DSD modeR§ld. DCLK, DSDL, DSDROE E VN 5DSDT—42 AN LFET ., EXDF modeTlE,
BCK, DINL, DINR, WCKD R E UMW T—2ZAALET, E>aY bO—/LE— FEEIZPCM mode®
AITHIELET,

DSD modeDE— FHYIYBZIZDWNWT, YZaFITHUYBZSZAELEBIHNICYIYEZR LA EEERTE
TEE9 ., ADPEbit =“0"DIFEIXIT =2 TILNYEZEKE. ADPE bit="1"DOEEIIEFHYY B R KT
2R YZET, 4E. EXDF modeEPCM modeDEIY B ZIZDWNTIXYZaTILTIToTLIEELY,

Y= a7 LYY E X RE(ADPE bit = “0") TlZ. PCM mode &DSD mode® ] Y # X [EDP bit CITLVET,
DP bitTPCM/DSD modeZH] Y & % 3154, RSTN bit=“0"& LYty FLTWAERBFIZIToTL
W, FEUYBZZITASURIZRSTN bitZEZ B WVT L &Y, E— FOBITIZIX2/fs ~ 3/fsTEE
mh Y E£T, EXDF mode~DY) Y & % [LDP bit& EXDF bitT{TULVET, DP bit = “0”. EXDF bit= “1"®
55 . EXDF model=tIY&H Y EF, EXDF bitTRET AL T4 LR ENBT ORIV 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 & TPCM modemMDSD modeMZHIEL., E—RZBEHTUYER
F9 . EXDF bit = “I"DIFE. #6 pinD L ANSNBEEFTZEZE=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)

211100143-J-01 2022/02
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B DAEBRE—FYOIVEZXFA4IVT

Figure 22, Figure 23[2< = 2 7 JLE]Y & Z E%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
NEZIZYEY 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
A3V %RLET, E—FEYYEZ BI5E(E. RSTNbit=“0"%F%EL THH4sULZBLT. A
ORI £y MREBIZA > THSEXDF bitZERE LTS 2L,

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 - 0w 4 &, MCLK, BICK, LRCKTY, MCLK, BICK& LRCKIZRIEA S 2 A E L $H
YEITHEEZEDOEILEEFHY FHA, MCLKIFA B —RL— 30T 0%, ASEHRR. 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 > 7)) 4 X E— K(Normal/Double/Quad/Oct/Hex) & FE TXRE L £ 3 (Table
6)e BT RE—FKRIZE>aY FO—JLE— FB(PSN pin = “H”) [XNormal Speed Mode[Z & &
h, LYRE2a>Y O—/LE— FBE(PSN pin = “L”)[ZDFS2-0 bits[C & > THRESNET, LPREZaY
fO—ILE— KB, /A\D—4 5 UEFRE (PDN pin = “L” — “H”) [Manual Setting Mode T¥,

Auto Setting Mode (ACKS pin =“H” or ACKS bit=“1")Tl&, 4> 71 VA 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 TOREBEMNRZ 2N
AIREEICIE Y, 7HFOTHAFHI-ZERY EFF, MCLKEBADER., R2 VN RKRENBEIRSNEEE
BRALET, COEE, LYRFIIEZTAAMEREFIRESILFET,

IS =59 VR (PDN pin = “L” — “H”)I& MCLK, BICK, LRCKAAN SN 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>ay ka—JLE—F (PSN pin = “H”)
1-1. Manual Setting Mode (ACKS pin = “L”")

MCLKER#IZBEFRE INET, FERAE— FTOMCLKE K IETable 6 TREN B EREZF 5 5
HBELTLFEEL, COE— KB, DFS2-0 bits NP TO00ICEE SN TEY . 2fZF., 4EEIZ(Ext
HELTWWERA,

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

211100143-J-01
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1-2. Auto Setting Mode (ACKS pin = “H")

Auto Setting Mode Tld. MCLKEREEH > T V5 R E— RIZAERH(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 < 32kHz)
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 S BER#BFE THIELE T,
=12 L.SAKHZUU T DY > 7)) V5 RKE# TlX. MCLK = 256fs/384fs TMDynamic Range, S/INI&, MCLK
= 512fs/768fsMEFIZLE RT3 dBFEE S 1L L £ (Table 10)

Table 10. MCLK &% %k & Dynamic Range, SIND B {&(fs = 44.1 kHz

. Dynamic Range, S/N
ACKS pin MCLK (A-weighted)
L 2561s/384fs/512fs/768fs 123 dB
H 256fs/384fs 120 dB
H 512fs/768fs 123 dB
211100143-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&. MCLKRER#IIBEM&EH ShFE T A, DFS2-0 bitsTH > T
YOG RAE—RFH#HRELET (Table 11), £RE— K TOMCLKREK#LTable 12, Table 13 TREN 3
BRI ENESBHSEIE LTI, NT—F 9 U fERREF(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)

DEi?Z DEE 1 DE§O Sampling Rate (fs)
0 0 0 Normal Speed Mode 8 kHz ~ 54kHz (defaul)
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

Table 12. System Clock Example (Manual Setting Mode in Register Control Mode) (N/A: 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 24576 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 | NI/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
192.0 kHz | 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
211100143-J-01 2022/02

-41 -



AsahiKASEI

2-2. Auto Setting Mode (ACKS bit = “1”)

[AK4493S]

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

Table 15. System Clock Example (Auto Setting Mode in Register Control Mode) (N/A

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

. 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 24.576 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/384fs® & &, Auto Setting Modeld8 kHz ~ 96 kHzDH > T U ERBFETHELET
(Table 14), f=f2L. 54 kHzATDH > T U JEE#B TIlX. MCLK = 256fs/384fs TMDDynamic Range,
SINIE. MCLK =512fs/768fsD Itk XT3 dBIEE L L LFE T,

211100143-J-01

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

. Dynamic Range, S/N
ACKS bit MCLK y (A_Weightg 3
0 256fs/384fs/512fs/768fs 123dB
1 256fs/384fs 120dB
1 512fs/768fs 123dB
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[2] DSD Mode

AK4493SIIDSDEAHEENH Y FJ, DSD modeTHELZ Y A v Y (X, MCLK, DCLKTY, MCLK &
DCLKIZRIEAT 2 EEH Y FTHMBEEEHLEIRLEEIH Y FHA. MCLKEFEEIEDCKS bitTERE
L E9 (Table 18), MSTBN bit = “0"5% €. E1#EF(PDN pin = “H”)(Z, MCLKASIE & - =15 & (& AK4493S
FEBMICRE VN REICHY . FHFRATHAERHI-ZERZY FT, BIRONZED 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/512fs (default)
1 768fs 64fs/128fs/256fs/512fs

AK4493S[EDSDT—42 X b 1) —L(DODSD64 &£ DSD128 & DSD256 £ DSD512I% it LE T, BREIE

DSDSEL1-0 bits T{TL E Y (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 0 256fs 8.192 MHz | 11.2896 MHz | 12.288 MHz
DSD512 1 1 512fs 16.384 MHz | 22.5792 MHz | 24.576 MHz

AKA4493SIIDSDEBE 4. T HEIC. AEODATTERES KUASED 2 L—R Z/INAINRTEHME I HER
95 ENARETT (Table 20), DSDD bit="“1"I29 4 &, DATTEIRE L UVAZED 2 L—F Z/N( /3R
LIE-BENREZERT L0, TOALTTR—2B LU0 OBEEEENMERTEEEA,

Table 20. DSD Play Back Path Selection

DSDD Mode
0 Normal Path (default)
1 Volume Bypass

211100143-J-01 2022/02
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[3] BT HILT 1 LB E— K (EXDF Mode)

NETORILT 4 IILEE— FEICHELSY OvY Y IEMCLK, BCKE K UWCKTY, BCKIZIEMCLK & [
CLryavysZAALTLEEL, BCK, MCLKIZ/NA—X FLEBDZAALGZNTLCESL, FRE—F
TOMCLK EBCKDEFE# I Table 2L TREN D EARBMENBNOAN L TLZE LY, ECShitIZk - T
WCK 384 kHz, 768 kHzD2iEA 53BN HFEMN AR TT

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

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
211100143-3-01 2022/02
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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 b+
(Table 22)I%. DIF2-0 pins(E>a > kA—JLE— R)FEI&, DIF2-0bits(LP XA 2> bA—)LE—F)
TEIRTZEET, EE—FELMSBI77—R b, 2saV TNV AV MDT—2 T +—< v FTBICKDIL
5 LMY TRYAHFET, BISEHDT+—< Y FMZBWT, BEDE Y L YLEWE Y FTHER
THBEFET—EDOELLSBIZIZ0ZAALTLESLY,

Normal Mode (TDM 1-0 bits = “00”)

F—T 14 FT—FIIBICKELRCKZEE > TSDATAN B2chH D T—ANBANSnFET, 8EEEOT—4
J#—< v k(Table 22)h'DIF2-0 bits# 7z [EDIF2-0 pins TERTEFE T, EE—FELELMSBIT7—R I,
2saA VTV AV MDT—E T+ —< v 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:&IRATRE 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 TiEIRATHE T J (Table 23), BICKIX256fsEE T, 6F8ENT—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 —4HIEBICKELRCK%E & > TSDATAM B 16chH DT —ANANEShFET, T—42 (&
SDS2-0 bits TiEiR AT HE T (Table 23), BICKII512fsEE T, 6F8ENT—4F 7+ —~< v k(Table 22)
M &K UDIF2-0 bitsFEfzIEDIF2-0 pinsTEIRTEFE T, EE—FELZMSBT7—X b, 2sa> T A
VrDT—RT+—<T v FTBICKDII L LAY THYRAHAET,

211100143-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 | _
’(\le?éigaJS) 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 &E®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/H | 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-bit12S H#t 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 H/L | 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 43. &F v RILIZH L T, RE L =bitA EDBICKE AN L TLEELY,
211100143-J-01 2022/02
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LRCK
(3219 UI.ZIJIIJIIIIZIIJIIIIII
SDATA I1514/6543210I1514/6543210I1514
Mode 0 Z Z
:o 1 /_ 14 15 16 17 % 31 o 1 /_ 14 15 16 17 V31 lo 1
s TTUUUUUZ Ui o
SI\/IIDAdTAO Don’t care 15|14 Z 0 | Don't care 15|14 % 0
ode 7 Z
§<£ Lch Data >§< Rch Data 44
Figure 25. Mode 0 Timing
LRCK
iy il i Il i
SNIIDA(;TA]- Don'’t care 19 Z 0 | Don't care 19 % 0
> ! 19:MSB, 0:LSB % %
' % -
SI\/IIDQjLA;l lDo.n’tcare. 23|22 |21|20]19 % 0 |Don'tcare |23]22]21]20 19% 0
;47 Lch Data bi! Rch Data 44
Figure 26. Mode 1, 4 Timing
LRCK
ook [ []]] i% JJ%UUJMV;%JD%ULUJ
SDATA ZZEM:ZB OL% 1| 0 | Dontcare 23|22 é 1| o |Dontcare I23 22
'47 Lch Data >E< Rch Data 44
Figure 27. Mode 2 Timing
211100143-J-01 2022/02
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[AK4493S]

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
211100143-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

211100143-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
211100143-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
211100143-3-01 2022/02
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(2) T—42/ZAA vy MERBEE

BA—TA4AT—RITH+—< v FIZBITS.
ES5IZEELET, Table 23127 RT LS.

MTEET,

LRCK

SDATA

LRCK

SDATA

LRCK

SDATA

LRCK

SDATA

211100143-J-01

[AK4493S]

LRCK1EEAS DT —42 X8 v bk %&Figure 41 ~ Figure 440
AK4493S[ESDS2-0 bitsTHBAET AT —2 Z:EIRT L &

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

[AK4493S]

DSD modef§, DSDLIZLch, DSDRIZRch®7—%4 #DCLKIZREEAL TAH L TL =& LY, DSD mode
B(X. DIF2-0 pins# & UDIF2-0 bitsD & TE (XN TT . DSDSEL1-0 bitsIZ&k Y. DCLKJE K $L64fs,
128fs, 256fs, 512fs & AJE TY, DCLKD 1B IIDCKB bit T/REZT 5 Z EMNARETY, DCLKAH512fs

(DSDSEL1-0 bits = “11")M#FI&L. Phase Modulation(Z®}ii: L TLWEE A,

DCLK (64fs,128fs, 256fs, 512fs)

DCKB bit = “1”

DCLK (64fs,128fs, 256fs, 512fs)

DCKB bit = “0”

DSDL, DSDR
Normal

DSDL, DSDR
Phase Modulation

211100143-J-01

D1

D2

D3

DO

D1

D1

D2

D3

Figure 45. DSD Mode Timing
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[3] BT HILT 1 LB E— K (EXDF Mode)

[AK4493S]

HNETRILT 4 IILE E— FEIE, BCKE L UPWCKZE{E > T, DINLIZLF ¥ &)L, DINRIZRF ¥ RILD
T—READLET, 3FEEDT—4 T +—< v M(Table 24)HDIF2-0 bits TIEIRTEFEI, T—4 (&
BCKDILHL EMNY TSy FENFET, BCK, MCLKIFNN—R L=t DZEAALLGLTLEELY,

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

Mode | DIF2 | DIF1 | DIFO Inpu? For=mat
S O S I
2 0 1 0 16-bit # &5
i 2 é é 24-bil:l/?2§’u‘&’)
5 1 0 1 32-bit BEE®H
6 1 1 0 24-bit &35 & | (default)
7 1 1 1 32-bit &EED
) 1/16fs or 1/8fs or 1/4fs or 1/2fs |
WCK
10 1 7 8 9 10 11 o 16 17 % 26 27 28 29 30 31 I) 1
AL (UURE gt iy
B:H:ior 31|30 %24 23 |22 | 21|20 Z 16 | 15 14% 6|54 1o
io 1 % 5 6 7 8 %47 Els %_ 65 7/_92 93 94 o5 Eo 1
SShanl i Oinn i annhih
L S S B
g:m:;eor Don‘tcare% Don'’t care %Don’ﬁicare é 31 % 1| 0 pontcare
: 7 7 7 ., :
0 1 % 13 14 15 16 %23 b4 25 / //_44 45 46 47 0 1
e [LIUNL T UL U7 UL
DINL or % % g %
DINR Don’tcare% Don'tcare | 31 % % % 1| 0 [Don'tcare
Figure 46. EXDF Mode Timing
211100143-J-01 2022/02
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B T4 T 4 I)L3(PCM, DSD Mode)

AK4493STIZPCM mode T6FE%H, DSD mode TN T VAN T4 LA ERETEET, TAETNE
FHDEECEEBENARETT .

PCM modef¥, E>a> tO—JLE— FTIESD, SLOW, SSLOW pin, LY X423 rO—J)LE—FKT
[£SD, SLOW, SSLOW bitZ &R TE T A &Ik Y. Table25M L ST ORI 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 modef. DSDF bitTT ORI T AL EADHh Y b A TRARBEVIYEB RS ENTEET , Table 26
[Zfs=44.1kHzBED Ay b A TREE#ZERLET . vy b 7RREIEIsIZEESI L E T, DSDD bit=“0”,
DSDF bit = “1"# 5% L f=F&I&. GC2-0 bitsld “100”AFMZERE L TL &Ly, GC2-0 bits =“100"& L 1=
BEIEEENT HAEEMNHY £,

Table 26. DSD Filter Select

DSDE bit Cut Off Frequency @ fs = 44.1 kHz
DSD64 DSD128 | DSD256 | DSD512
0 39 kHz 78 kHz 156 kHz | 312 kHz
1 76 kHz 152 kHz | 304 kHz | 608 kHz

BTAIVIF7PYART4ILAE (PCM Mode)

AK4493SIEIIR T 4 LA 12 & %32 kHz, 44.1 kHz or 48 kHz SN T 4 T2 7 7 A 7 4 )L A (50/15 psec
B EWE L TLVET, DSD mode, EXDF modef(ZIEDEM1-0 bitsld #E%hT9 ., PCM mode &DSD
mode. EXDF modeZtIUEBZ CLHTFEIXREINET,

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

211100143-J-01

Table 28. De-emphasis Control (Pin Control Mode)

DEM1 DEMO Mode
0 0 44.1 kHz
0 1 OFF (default)
1 0 48 kHz
1 1 32 kHz

DEMO Pin Mode
L 44.1 kHz
H OFF

-B5 -
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B TR ILT TR—4% (PCM, DSD, EXDF Mode)

AK4493SIEIMUTEZEL05dBRT Y 7, 256 LRILDF ¥ RIVHMI TR IIWHAT TXR—2 (ATT)E A
BLTWET, XEBEREOERETY I FEBTYT, LIA>T. BBRICRAYFUIT /A XEREL
FtH A, ATTL/R7-0 bitsZFFHIZERE L-BOEHAES L NILZ0ABEEERT &, 0dBA ©-127 dB
FTT7THR—>ar, FlEF3a—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 vDEBERRERILATS1-0 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)hvh Y &
9, PDNpinZE“L’ 129 % & . ATTL/R7-0 bits(X’FFH IRt S hET, U+ v FEARIHIZATTL/R7-0 bits
DHREEZEFLLBEE. )y MERRICEREMEIZHEY £9. Uy FMERZL0/fSLIAIZATTL/R7-0 bits
DHREZERELBE. VI FMEBETHREICEREBEICRYET,

211100143-J-01 2022/02
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m 71 VRRAE#EE (PCM, DSD, EXDF Mode)

[AK4493S]

T7FHFAayHAREDT A VRABEMNEIRETT, GC2-0bitsIZ& > THAREBZFAELTLE LY,

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

AOUTLP/LN/RP/RN Ouput Level
GC2 GC1 GCO PCM DSD: DSD:
Normal Path | Volume Bypass
0 0 0 2.8 Vpp 2.8 Vpp 2.5 Vpp (default)
0 0 1 2.8 Vpp 2.5Vpp 2.5Vpp
0 1 0 2.5Vpp 2.5Vpp 2.5Vpp
0 1 1 2.5 Vpp 2.5 Vpp 2.5Vpp
1 0 0 3.75 Vpp 3.75 Vpp 2.5Vpp
1 0 1 3.75 Vpp 2.5 Vpp 2.5 Vpp
1 1 0 2.5Vpp 2.5Vpp 2.5Vpp
1 1 1 2.5 Vpp 2.5 Vpp 2.5 Vpp

Note 44. DSD Normal Path {#FEFIZ GC2-0 bits = “100" %% E L =15 & (%, w3 DSDF bit=“0"I1ZE&F L
TL &L, DSDF bit=“1"& LGB IE/ 41 ANRET BalaEELHY £,

m ¥ ORB#EE (PCM, DSD, EXDF Mode)

AK4493S[EF v RV D OB #EEZE S . DZFE bit = “1”, DDMOE bit = “0"% % &9 % £ DZFL/R
pinlcERABRHE 755 %A LET, Figure 47TRTE=4 / — F(PCM, DSD, EXDFE4/SXDDATT
Soft Mutett 1) 7—4 H8192[E:&EHE L T“ER"MDIHFE . DZFL/RpinlZH&E 75 AL, DP bit=“1"
M D DSDSEL1-0 bits = “11” § % (DSD512 mode) BFlEEF ¥ R IL D T—2 H16384[EEHKE L TO"DH
B2, DZFLIR pinlZRE 759 #HALFE T, B 755 O1BHIEDZFB bit = “0” B X “H"TE 0K H.
DZFB bit=“1" B¥(X ‘L"CEOKRE T,

DZFB bit = “0” B¥. DZFL/R pind* “H” [CTE > 1=, EF Y RILDT—EMN0"THELGLHERIETEHF ¥
FILDODZFLR pinA“L"IZ%: Y £9, DZFB bit = “0"Ff. RSTN bith’ “0°"DHE. DZFL/R pinhH &7 Y
F9., TD%. RSTN bitZ1"E Lz, EF ¥ RILDT—EAN0CTHLLLEDZERETEHF ¥ RILD
DZFL/R pinh¥4/fs ~ 5/is& (2L’ 2t Y £7,

F 7=, DZFB bit="0"BF[CDZFM bitZ“1"IZF % Ll F v R I)LDT— 42 H8192[E](DSD512 modekFlF 16384
E)E#H L TODHBAENDHAH, DZFLIR pinhNHIZHEY ET,

DZFE bit#“0"IZ%E T S L EORE ISV IEHASN T, DZFLR pinld“L"2E A LET, £, DSD
mode TVolume Bypass % EiR L =15 & (Table 20). ¥ O#&RHBEREIIEIITT,

211100143-J-01 2022/02
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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 77— LEEH{ESH HEEL TP TLVET, DDMOE bit #“1"IZERET S &
DZFL/R pin /™% DSD 7L A — LIEHES(DMR, DML)ZH AL FE I, DZFL/IR pin [CHAT BIEED
HRTEILTable 33D EHY T, HH. 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)

211100143-J-01
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B LRF ¥ RV AESRER, (tAREEHEE (PCM, DSD, EXDF Mode)

AK4493S(E LR A2y FA—)LEFIZ, MONODbitESELLR DIt TAAE B ADHEAEHOEEZLERTEE
9, £z, INVL, INVR bitZfE>-tH NWEE D HRERHEEL HHE THEHAREETT, o DBEEEE
TRTCDA—TAAT+—< Y FTHERATEET, E>a2 FO—JLEFIZIE, INVpinZEE->T, Lch&

RChDIESDRMBERILTEES .

Table 34. Output Select (in Register Control Mode)

MONO bit|SELLR bit

INVL bit | INVR bit

Lch Out

Rch Out

0 0

Lch In

Rch In

Lch In

Rch In Invert

Lch In Invert

Rch In

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

Rikrioolrikrico|lrikricoo]|ririo
Rriolkriolriorrio|lr iorio|~ioir

Rch In Invert

Rch In Invert

Table 35. Output Select (in Pin Control Mode)

INV pin Lch Out

Rch Out

(default)

0
1

Lch In
Lch In Invert

Rch In
Rch In Invert

m ZHFEMEE (PCM, DSD, EXDF Mode)

AK4493SIESC2-0bits[CTEEZ#a Y FO—)LTEET, AK4493SD 7 F O F Dk IESetting 15
DSetting 30 & = TY, Setting 2, 4R ERIIHEERIIL TLEEA,

Table 36. Sound Quality Mode Select

SC1 SCO Sound
0 * Analog internal current, maximum (Setting 1) | (default)
1 * Analog internal current, medium (Setting 2)
*. Don’t care
Table 37. Sound Quality Mode Select
SC2 Sound
0 Measurement Mode (Setting 3) (default)
1 Sound Quality Mode (Setting 4)

211100143-J-01 2022/02
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B DSDIEE ZIL R r—)Lig ek

AK4493S[d. DSD modeBFI[CRF ¥ RILT IR T—IILDIEEEHRET SEELTIHFHE I, £1=. DDM
bitZ“1V'IZHRET D E. FNRT—IESERE LI-RICTFOTHAETE I 21— T BHENEDIC
mY FET, Figure 48IZDSDIEEBAERND 7OV IREZRLET , EF ¥ RILDANEL(DSDLE LL I
DSDR)M™M b AR ENT-T—4RIF. DSD IFTA Y7 IZTT /N4 ARNEIZEYAFEH, DSD Full scale
Detect 7 A V[T I IR — LI fTHNET ., DDM bit = “1"BFIZIE. LWITNHODF ¥ RILD T )L
AF—ILBRHEESN IR E, 7FOSHAEIa—FLET, DDMbit=“1"E(E. EENTLRIZE
Q22— FINEFETHOESTZEMBTSEMT, DSD IFFOv Y HHIEBFRegister7O v 72T
“DDMT1-0 bits TE%E L 7=B5fH + SDCLKEEA 21T T —2 2 ERSETHY . TR EZH7Fra s hS
NEETOEENKELGY FT,

LchEZIFRchWWTFNHDF ¥ RILDAHAT—F A, DDMT1-0 bits TERE S = HARIERE L TH E£ =1
“LEEoTBA,. TILART—)LIRHIREEIZ/E Y (Table 38), & F v RILDBRBIES THADMLDIt, £
L < [XDMR bith\¥R3L(Z“1” &4 Y £9, DML bit, DMR bitl& ZIL R — LR F DA 1"EREY ., TILR
=LA DI5E. PCM/EXDF mode®DiH&(1E‘0"T9, £f-. DDMOE bitZ“1"IZ/ET HE. TILR
r—IVBHIES#DZFLpin, £ L [EIDZFRpinMbH AT Z 2 ENTEET, FEMICOVTIEK, €O
HEEDSRBATR DTable 32 B L TL &L, DDMbit = “1"DKE., WFALDF v RILD T ILARr—
IWBRHESNIIZhDE, 7HRTHAEI A — b LET, TOEBBEEIL. DSDIESHE/ARRIRL
T XA DSDD bitDHREIZK > TEA Y 9 (Table 39),

DSDD bit = “1”(Volume Bypass)s&ERF. 7L A —)LIKEIZ#E 5 & . DSD FiterH hT—42 %0 T
—RICYYEZFET,

DSDD bit = “0"(Normal Path)5& ERF (X, ZIL R —ILRHIKAEEIC# 5 &, DSDFiterE h7—42 %€ 0
[CYIYEZR. SHIC, DATT7AYYIZTT—4%2Y I 22— FLET, T 2— FEBKMEILATSI-0
bits|Z T 255/2fs ~ 4080/2fs(DSD modefMfs = 30 ~ 48 kHz) M 5 EIRARETT, f=1=L. ZILRZT—IL
BREKEICHE>THOHEAESZEOICI 2 — b HEDEBERIL. DSD FitertE hT—42 % €0
ICUIYEBZIBEAXZENE LSO, BIEICERICIa—FEINET,

TINRAT—ILBHEENTWVWEFYRILOAAEENIE FTILTEE, TILRT—ILBRBIRENERR S
NET, ZILRT—ILERHRENERSNI-RDEMEIX. DSDIEEFA/NXEIRL U X 2DSDD bitd %
EIZK>TELGY FT (Table 39),

DSDD bit = “1”(Volume Bypass)i%EFF. DSD FiltertH HEENHEASND LS5 BRLET ., FILARY—
IVRHBIRENER SN S &, HAT—FIXEEICHIYVED Y, BEREICLRYET,

DSDD bit = “0”(Normal Path)i% %€ #F. DSD FiltertB H{ESAHENEIN B L 5EIBL. S 5IC, DATTI A
YIDYITEIa—bEBRLET, ZILRAT—IILBEHKENERINTHOE DT —2HNEEKRREIC
HAHFETOEBRERMIL. DATTIA Y Y TORERBMOBBRFHENZEIM E ST, ATS1-0 bitsD &
EIZHWNET,

A#EEIX. PCM modeX>EXDF mode &EDSD mode & DL Y B ZBEIZEEY 55 TILART—ILAAEETE
L=t DTHD=H. AREENEOT 2D TILAT—ILIZER., FHEFOFEOEBRDBEILAE
RKEBANIZLZEENFKELEFLEAN. ANEESHEESKRENS TILAT—ILIZER, £IEZFD
FOEBDEEIE. T2 ZUYBZALBICEENRET HAHEENHY FT,

211100143-J-01 2022/02
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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 38. 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 39. DSDD bitf% & & tH 17— 2 EF R D% (DDM bit = “1”)

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

1 3/fs~4/fs
Internal RSTN bit " 4_
i 1 1
Full scale Detect flag b M

(DML or DMR) ;

(

_>I |
AOUT 4/ | .
(DSDD bit = “1")

Notes:

(1) RSTNbit="1"%EE%3/fs ~ 4fsBRICATEFED) v FHERINFET, ZD%.DDMT1-0 bits
TEHDIHBEHRE L TAAT IR TILRT—)LIZH B E. ASOBRB 590N 1VIZHY £9,
DB TDSDDOAAT—ENR IR —)LIZHE->TWAE, 7HFOaFHAIZBREENHEA
SNEY,

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

Figure 49. DSDZ /LR — LA LD 7 F 04 71K (DDM bit = “0"D #F)

211100143-J-01 2022/02
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DSD Data DSD Full scale Data DSD Data DSD Full scale Data
RSTN bit : :

' 3~4lfs l |
Internal RSTN bit ! E E
(1) | H(1)
Full scale Detect flag | <] :<->|
(DML or DMR) ' :
| RPN | ()
i ' | —> | :
| (2) ! , 1 I
AOUT : . : b
(DSDD bit="0") : o ;;
e Jo Joy
AOUT : - e
(DSDD bit="1") ' v
Notes:

(1) RSTN bit="1"Z&FE#&3/fs ~ 4fsZICHIEERD ) v FOEBREINFET, Z D% .DDMT1-0 bits
TEODIHMER L TAAT =AM TILRT—ILIZHZ E REOBRE 759 1IZHEY T,
(2) ZINRT—ILEEIREICED L 7HETEAESIEAEFMICEQ(NVCMURLANIL)ICZHEY FT,
(3) DDM bit =“I"ERERIE. T—2ZANLTHLTFOTHAIINDETOHEENADDMTL-0 bits
TERE L 1=-FRE+8DCLKE A= T ENE T,
(4) DSDD bit = “0"8%EF. ZILAT—IVIREN O BEESHREICERT 5 F TORMIE. RER
DDATTEIFRDEFEFFHEEREATSL-0 bits[CHRLVET,
(5) BESHRMND IR T—IVIREIZE - -H&IE. BIEICTFOJHAES RHEMICED

(VCMLRL AW IZHEY FT,

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

Figure 50. DSDZ /LA — LA QD 7 F 04 71K (DDM bit = “1" D #)

211100143-J-01
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B PCM/EXDF<DSD Mode HHEIY] Y & X #itkE

AK4493S(% #3 BICK/BCK/DCLK pin. #5LRCK/DSDR pin, & U, #6 WCK pinlcAHEhBEEM D,
DSD mode/M™PCM/EXDF modehZHIE L. BFMICE—FREZVVEBEZSMEEEIFL T T, AHAEE
(%. PDN pin = “H’MDPSN pin = “L"O#IZ, ADPE bitZ“1" 12X ET 5 LEHARIEETY . ADPE bitdD &
TEIEPW bit = “0"% L < [ERSTN bit = “0"D&RFIZFT > TL 2 &LV, ADPE bitZ“1"IZERE L H5E. 7=
A7 ILERERDODP bitDRTEIIEBEEICRBEINFEE A,

ADPE bitZ“1"[ZE%E 9 5 & . PCM/EXDF mode TIZEHEIEA18/fsKE L %Y, DSD modeTIEZILA Y
— LR EERIERE L ¥ X 2 DDMT1-0 bitsDERFEIZHE LY, FHEEA136 ~ 1032DCLKEAIRELK B Y FET
(Table 38),

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

E—FUOYEBZBOETZRET 510, RHEREFEARKIE, DSD7IILARAy—)LEHEED = 21— FEEE
DDM bitZ“1”[Z L T =& LY, DDM bitDERFE [ZPW bit =“0"4% L < [XRSTN bit=“0’DHE|HIZFT>TL
AW

8. PCM mode & EXDF modeDHIE IFfTLVE R A EXDF bitDE&E [EPW bit=“0"+ L < [ZRSTN bit =
“O'DERPICITHo>TL S, F=. A#EEIEIDSD Phase ModulationZ74#—< v k. 8&U. DSDT—
AEY AR T v D RECHEAE(DCKB bit = “1”) 125t L EHE A

[1] B— FHIEREEHL:

UTISRISDODEHEONITNINRILT S E. E—FOHEETVWET, 520V TFhBRIIL
BWKEEICE D E, E—FOHIEZTHT. BERIOE—FEREFLET,

1. WMADF ¥ RILDANT—42HADPTL-0 bitsTE & 2 HAfE&EHK: L TE A (Table 40)

2. PTr—YavBEICEYBEADF v RILOT—2HADPTL-0 bitsTEDH S HAMEH L TED

(Table 40)

3. DSDE— FTEERIZ. MF ¥ RILDAAT—2HDDMTL-0 bitsTEH S EAMEFHE L TIILR
F—IL

4. PW bit="0"

5. RSTN bit = “0”

Table 40. T—4A A€ OIZH =%, E— FHEZFHIBAT 52 FE TORME

ADPT1 ADPTO | TRT—42&F5HM
0 0 8192/fs + 18/fs (default)
0 1 4096/fs + 18/fs
1 0 2048/fs + 18/fs
1 1 1024/fs + 18l/fs

Note: DSD modef¥. fs = 30 ~ 48 kHz

211100143-J-01 2022/02
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[2] B— FHIEEE

E— FHIEAEIXEXDF bitDFREICL > TERL Y FT, ML, (1) PCMeDSD Mode#|EEI{E (EXDF
bit = “0") & & UN(2) EXDFDSD mode¥|FEE)1E (EXDF bit = “1"\ZSB L T =LY,

PW bit = “0". # 4 LMIRSTN bit = “0"DIKEDREIE. MCLKAAAE K THHEEZITULNET A,
MSTBN bit = “0”E% EBFIEMCLK{Z IE 2 AR 1Z & © TAK4493SIER A VN IREEIZHEY . 7FH OS5 HA
[FHI-ZZHALET, MCLKEERAT SE. MCLKEELEFIZHFELE-E— RIZRE->TEMEZBRLE
9, Ffz. #3 BICK/BCK/DCLK pinD AN ZFL LI-5E. BRIOHERELZRFLET,

DSD modeMtN Y EH HIHE. AK4493SIEIHNERTEENNIZ3/f s ~ 4/fsDfE) £y b L1=%&. BEZBH
LEY,

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

EXDF bit = “0"8% E . #5LRCK/DSDRpiNICANSESNAEFTZEEI— F/N\Z—2 EHEL., E— FH
EETVETHEIT HEEDI— F/82 —21%01101001 01101001”,“01010101 01010101”,“00110011
001100117, “00000000 00000000”, “11111111 111111M11"D5E Y &HE > TWWE T, “01101001
01101001”, “01010101 010101017, “00110011 0011001 1”MD WL \F M1 DD — K/84 — > & 2[EEH:
LT—HT HKRENFEC L. DSD mode& ¥IFE LFJ, F7f=. “00000000 00000000”, “11111111
111111117V T ML DD I — R/3F — 2 L2E1ER L T—T HKEA K & PCM mode & $I%E L
£, ¥IEHR. #5LRCK/DSDRPINICANENBAEBDILE LMY T v T, HIERKRIZHE > TADP bit
MAELL. BREBEICRBEINET, WTFhOa— KR4 —2 L5 —BLAWMEES, E— FIERESH
EX

Table 41. EXDF bit = ‘0”52 D E— FHIESEH

#5 LRCK/DSDR AHEE HIERER
XOWTFhHhDOEOd— K/3— U AER2(m

“01101001 01101001”

or “01010101 01010101”

or “00110011 00110011”
XOWTFhHhDOEOa— K/83— 2 AER2(m
“00000000 00000000” PCM mode
or“11111111 11111111”

DSD mode

PCM modeh 5DSD modelZ&# 9 5 FE(%. DSDR pinl=“01101001 01101001”, “01010101 01010101”.
“00110011 0011001 1"DWVFhHhDERAI— FNFZ—2 % EHE L TAAL TL S0, £f-. DSD mode
MBPCM modelZZ#H T 5FIE. DSD mode THIF ¥ RILIZEAT—2ZAA, HLLIEVI I a—
FHEBEIC & Y . ADPTL1-0bitsTEDH DHAMULERKE L TT—2 BN E0DIKEEIC L1z, #5LRCK/DSDR
PINIZN*16BICKEHANIFIU LDOEE)T R ILT S0 0y, Fizl&, 32BICKRAEAULL"E L < [E*H”
NEFET D090 FANLTLESN, BIEL—4 U XIE, Figure 51, Figure 52§ & UFigure 53%
SEBEELY,
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Table 42. PCM<DSD modet] Y & 2 B0 A H{ES (EXDF bit = “0"5% EFF)
Mode #5 LRCK/DSDR pin A5

ROVWFhADEHFEEAI— K/ F—2
‘01101001 01101001~

DSD mode 0r“01010101 01010101”
or 00110011 00110011
* = & ; BT -
oM moge | NISBICKEBNIZ L EDEB)T FTLT 55 095

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

(2) EXDFDSD mode#|EEE)#E (EXDF bit = “1”)

EXDF bit = “1"E8 €M, #6 WCK pinlCAAENn B9 09 DILHE EAY T v S1FEHAFIZ, #3 BCK/DCLK
pNIZCAAEINSI By VUL ENY Ty OA256E &Y ZLVE, BIEIZDSD mode & #IFE L. ADP bit =
“PERYERBEICRBINET, YA Y U5 ENY Ty OA256E LT OREMN2EERT S &
EXDF mode & #IE L. ¥IEH. #6 WCK pinlcAAENh b9 0y HDirb LMY Ty P TADP bit = “0”
ERYREREEICRBINAET,

Table 43. EXDF bit = “1"SR RN E— FHIEEH

#6 WCK 1E#ith ®#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 modeh 5DSD modelZ:&# 9 AL, EXDF modeTHlIF v RLIZEOT—2Z AN, H LI
Y7 hEa—FEEEICK Y. ADPTL-0bitsTEDHHHBULER L TT—2 BN EODIKREIZ LI, #6
WCKpinlz2 8w 2 ZAHLTL &L, £1=. DSD modeh 5 EXDF modelZ&F#3 5. DSD mode
THRFY¥RIIZEOQT—2FAN, LELFY T I 2— F#EEIZEK Y. ADPT1-0bitsTES 5 HARELL
FEHELTT 2N EODIREEIC L=, #6 WCK pin[Z‘L"ZAALTLES L, BES— U RIL,
Figure 54, Figure 558 & U'Figure 56 # S 1= &Ly,

Table 44. DSDEXDF Modet] Y # Z B A 711§ 8 (EXDF bit = “0"E% T F)

Mode #6 WCK pinA f
DSD mode L
EXDF mode JEIEAA32 ~ 96BCKEI#AD /O v &
211100143-3-01 2022/02
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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 =2 (ZADPE bitIZ“1"%# 8% %E 9 % &. PCM/EXDF<DSD mode BEItI U & %
HREAERATREE A Y £9, RSTN bith ¥ HAECDEE THNIE, E— FOHEEENEEY ET,

(2) LRCK/DSDR pinAAEEDA— RN\ —2%E=42 LT E— FOFIEZE1TLVE T ,BICK/DCLK pin
AR OV D3/ A )L T THE LI=%. LRCK/DSDR pinAHEEDIIH EAY T v P TADP
bith 21k L E£F . MCLKAAM G ULVRETHHIEREEITVET,

(3) DSD modeh’\t] Y & % &L AERTEHEMIZ3/fs ~ 4fsDE) £y FEnFET,

(4) MADF ¥ RILDANT—42HADPTL-0 bitsTESH S EARER L TEODIKREIZH S L HIEEEZE
RMisL. EOLSNDT—aBNARINDE. HIEBIMEEZRTLET,

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

(6) DSD modefs, T—AMNANINTHLTFOTHAINhDETHOREERMIL. ADPE bit=“0"8%7E
BLYERBYET, TOBMIEDDMTL-0 bitsDEREIZHWNET,

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

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 e——
SDATA pin “L” [SD zéto:::]  DSD data :DSD zera “L PCM data
DSD mode Detect (1 4 (4)
Operation Enable i 5
@) 3
_> —-
ADP bit
(Result of Auto DSD mode setting) 3/fs~4l/fs 3)
. > <>
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 E X
BEEENMERATBEE Y £, RSTN bitB IHAEOC' D EF THNIKX. E— FOHIEEMELNIBEY £9,

(2) LRCK/DSDR pinAZEEDI— RN\ —2ZFE=4 LT E— FOHIEZEITLVET ,BICK/DCLK pin
AHhv Oy D348 A ILH T THE L%, LRCK/DSDR pin ATEEDILH EMNY Ty ¥ TADP
bithZEIL L ET . MCLKAAMNELKETHHIEEEEITLVET,

(3) DSD modeh’\tI Y & % &£ NERTEHEMIZ3/fs ~ 4fsDEI) £y bEnFET,

(4) MADF v RILDOANT—22HADPTL-0 bitsTEH D HARMLER L TEODIKEICHE S L HEHEE
FiEL. E0LUSNDT—aBNARSINDE, HIEBMEERTLET,

(5) DSD modef§, T—ADBAAINTHA LT FATHAEINEETOEERMIL. ADPE bit=“0"3%%E
BLYBRLHEYFET, ZOBEMIEDDMTL-0 bitsD R EICHLNET,

(6) PCMmodels, T—AMNAAINTHALTFATHASINDE TOEERRMIX. ADPE bit="“0"3%%E
Bk bHsisE<BYET,

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

(8) iLH LITENERF. DCLKAAAH SN, DSDRAPAASNAZLMKRETIE, PCMmode& LTEIMMELEF T,

(9) DSD modeM4kEETDCLK, 5 LME. DSDT—42 AAHMFLE LF=ZEIL. DSD modeDIRED F F
EELET . COF. AKA493SAHERICIE ZILR T —ILT—2MANEINET ., DDM bit = “1" %% E
LTHELE DSDITILART—ILAABRERICHAESEBEMIZI 12— T SHEENERICAY .
BREBHAZFHLET I ENTEET,

Figure 52. EXDF bit = “0”8%E#: DSD mode TiL 56 LIFf#. PCM modelZZh 5154
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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"[CL THh B T—E2NTRIZTI 2 — FEShEZFETOEBRERIE. R 21— LBBERH
BHRE LT RAAFATSI-0 bits DEREICHNNET,

(2) MADF v RILDT—43 HADPT1-0 bitsTEH S HAfERE L TEODIKAEIZH S L HIEBEERA
L. ERLUADT—E2DBANENnEE, HIEEEERTLET,

(3) LRCK/DSDR pinANEEDI— RN\ —2FE=Z4 LT E— FOHIEZE{TLVE T ,BICK/DCLK pin
AHho vy D348 A ILH T THE L%, LRCK/DSDR pin ATWEEDILH EANY Ty ¥ TADP
bithMZEIL LET .

(4) DSD modeh’\t] Y Eh 5 &L AERTEHEMIZ3/fs ~ 4fsDE) £y FEnFET,

(5) PCMmodel§, T—AMNAAIATHLT7FOTHASNDE TOEERM L. ADPE bit="0"5%%E
Brd&ly B8R RYET,

(6) DSDmode B, T—ADNAASINTHLTFAITHE NI S FETOEERMEIEL. ADPE bit=“0"5%3E
BiUIRQYFET, FORKMEIL DDMTL-0 bits DHREIZHELNET,

Figure 53. EXDF bit = “0"3% %EFf: S 2 — MEEEZAVWTE—FZUVEZ 5158
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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)

Notes:

(1) PDN pinZ“L"— “H"IZ L 1=1&2[ZADPE bitIZ“1" %5 %9 % &. PCM/EXDF<DSD modeBEItY & %
PEEMNMERTIREL 1T Y F£9°, EXDF bit="1"T{EAT 55HE (L. ADPE bit&k Y 5EIZEXDF bitZ &% 5E L
TLEEL,

(2) RSTN bitBAFIHAE D EE THNIL, ADPEbitIZ1"EHRET & . E— FOHIESENREY FT,

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

(4) DSD modeM )Y EhH b ERNETEHEIZ3/s ~ 4fsDiE )y FShFET,

(B) MADF ¥ RILDANT—2HADPTL-0 bitsTEH D HARMLER L TEODIKEIZHE S L HEHEE
RiEL. E0LSNDT—aBNARSINDE, HIEBEERTLET,

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

(7) DSD modebfs, T—AMNANINTHLTFOTHAINhDETHORERMILX. ADPE bit=“0"8%7E
BiUIRQYET, FORKREIEIDDMTI-0 bits®DZREIZHNVET,

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

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

Figure 54. EXDF bit = “1"8% 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 “L” -|\|_|—|_|—|_|—|—|J_|—|_|—|_|\|_|\Illlllllll
DINR/DSDR pin  “L’i [::3$D7efoi:] DSDdata |[[DSDzem| | « EXDF data
DSD mode Detect (%) (5) 5)
Operation Enable <—>| 3
3) (3)
e
ADP bit
(Result of Auto DSD mode setting) 3~4/fs 4)
. <> <>
Internal RSTN bit
| (6) (6) 7)
- e Mg
AOUT pin | Hi-Z
)

Notes:

(1) PDN pinZ“L"— “H"IZ L 1=1&2[ZADPE bitIZ“1" %5 %9 % &. PCM/EXDF<DSD modeBEItNY & %
HEENEATAIREE Y £, EXDFbit="1"THEAT 5HEIL. ADPE bitk Y FEIZEXDF bitZ i%7E L
TLEEL,

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

(3) WCKpinAAY O v% EBCKIDCLKpInAAY AY Y ZEZ2 LT, E—FOHEZITVET, HE
[ZI%. EXDF mode — DSD mode®t] Y & Z D15 & (F256DCLKEH. DSD mode — EXDF mode®
PFYEZDBEIZ2WCKEAMNMNY T, MCLKAANELVREETHHIEEEZITLVET,

(4) RSTN bit=“1"#8&E L. MCLKAEA SN S E. NT—T v T—7 ORIV 2y FHERRS
nEd,

(5) MADF ¥ RILDANT—42HADPTL-0 bitsTESH S EARER L TEODIKEEIZH S L HIEEEZE
FRIEL. T—aDBANhSIhB &, HIEMEERTLET,

(6) DSD modefs., T—ADBAAINTHALTFRATHAEIN S ETOEERMILX. ADPE bit=“0":%%E
BiUIRQYFET, FORKREIEDDMTL-0 bits®DZREIZHVET,

(7) EXDF model, T—AMNAANEINTHLT7FOTHASNDETORIERR(L. ADPE bit = “0":%
EEL Y L8R BYET,

(8) DSD modeMiKEE TDCLKA AMMEIE L =35 &, DSD modeDIKEDFEFEFEHEL FTS

(9) DSD modeMKAE TDSDRANAMELL L1=35& (L. DSD modeDIREDEFEFHEL FT, Z DEF.
AK4493SHEBIZIX T IR —ILT—EMAAEINET, DDMbit=“1"2HRELTH &, DSDIIL
AT—ILANBRERICHAESZEFMICI 2 — T 5¥EEEZADICL. BRIESHAZEMHILELT
CfZELY,

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—E2MNRRIZTI 2 — FEShBZFETOEBRERIE. K1) 21— LBBERH
BREL O RXAATS1-0 bits DHRFEIZHENET,

(2) MADF v RILDT—43 HADPT1-0 bitsTEH S HAfEERE L TEODIKEIZH S L FHIEBEERRA
L. EAUSNDT—aBAhShEdE. HEBEEZRTLET,

(3) WCKpinAAY O v% EBCKIDCLK pnAAY Av Y ZEZ2 LT, E—FOHEZITVET, HTE
[ZI%. EXDF mode — DSD mode®t] Y & Z D15 & (F256DCLKEH. DSD mode — EXDF mode®
YYEZDFEIE2WCKE#BMMY £T,

(4) DSD modem\t] Y Eh 5 &L AERTEHEMIZ3/fs ~ 4fsDE) £y fEnFET,

(5) EXDF modeff, T—AMNAAINTHLT7FRITHASIN S FE TOELERM L. ADPE bit = “0"5%
ER LY LHI8HIsEL LY EFT,

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

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

YIRZIa—FEITOHILMIZETEINET, SMUTE pinZ“‘H £ 1=(XSMUTE bitZ“1" (23 % & Z D
ROATTEREENSATTEHREME X ATTEBBER CTANT -2 -0 (‘0)ETT7TR—3avEInET,
SMUTE pinZ“L"F 1z [&SMUTE bit# 0”129 % & -coKEEMERR SN, -coMBATTEREEFE T, ATTERE
& x ATTERRETMNTITEIRLET . ATTEBEMICDOWLTIE, Table 3025H)Y 7 FXa— A
Bif, -0 ETTTR—2 a3V SNBANIERINDETTR—arhdlish, REY A 2L TATT
BREMEECTEIFTLET., VIFIa—MERERIESZLOTIETRENVBASEELEIZAMT
E

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

AOUTL/R \/\

o)
DZFL/R pin PELCZICEN

Notes:
(1) ATTEREE x ATTERER, HZIL. PCM Normal Speed Modef, ATTL/R7-0 bits = “FFH" D15

A1Z4080LRCKHY 1 2 L TT,

(2 TSREIANICHRT A7 FOTHAIEEEGD)ELbET,

Q) VI b2 a—rRAE. -c0cEF TT TH—L I VEINBANERIND ETTH— 3 UGBS
N, RICHYHA VI TATTREEEZTERLET,

(4) EF ¥ RILOT—2H8192[E(DSD512fsE— KB 16384E)EH L TONHBE. M 5F ¥+
JLODZFLR pinl&HIZHEY £, ZDHE. EF ¥ RILDT—IADN0THELLEDE, XIETEHF
¥ % JLDDZFL/R pinA“L 2B Y EF,

Figure 57. Soft Mute Function
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m LDO

AK4493S(ILDOZNE L TLVET, TVDDA3.0V ~ 3.6 VDB, LDOE pinZ‘H’ 123 5&T24)La7
[ ER(DVDD) #LDOM 5 fit#4 L £ 9, Table 45[ZPDN pin. LDOE pin® &% E B DDVDD pinM Ik &E
#RLET, PDNpinZLU'MNo“HIZLTHRT—=F Y UERRT 5 &, LDOA/NT—F v TJ L. DVDDIZE
JR(1.8V Typ)Z A L E9 . LDOEARFIZILDVDD pinlZ1 uF@E50 %)D A T oHEAMLTL E &L,
LDOMILH EAYY [Z[FEFHKO.1 msechm Y Y,

Table 45. LDO Select Mode

PDN LDOE TVDD DVDD
* L 1.7~3.6V | LDO#A 7, DVDDIZ1.7 ~1.98 VZE S i A 5 {44,
L H 3.0~3.6V | 500 Q Pull-down

LDOA >, LDOA1.8VEH A,

i N30TV T R EBEHLENT AL

(*: Do not care)

LDOAYEIEHR (LDOE pin = “H”)[ZTable 4612 ;R 2IEE LWNIT MO DEELE L 1-FE, AK4493SIF TS5 —%
BELET, T5—NRELEBE. RELDOIK/NT—F DU RELLZY., TO2/)LaT7EBICERN
HHRIhELA, COB, 7FHOSESHAIFHI-ZIZA Y SDA pinldHi-ZIZ#4 Y £9(I2CE— K TIXACK
FHALGLKBYEY), T5—BERENEIRT HFBEIE—EPDNpinZ“‘L"ICLTNT—4Fo 2 LT
#. PDN pinZ“HICLT/RT—F v FLTLFEELY,

Table 46. LDOT 5 —#&H
No | TS—#HIEH | T —HIESEH
LDOEAEVOEENBETHIEHEEZEAEE. T 57— LFI%E,
$|ERAE : 2.35 V (typ)
LDODOHE K E RN SERNBERFERELZEBA-H5G. T5—
2 | LDOBEEREE | &HIE,
F|ERRIE : 54 mA (typ)

1 | LDOBEEH&RH

m 77 O0JHNiFEERREREE

7045 HAHFAOUTLP/LN, & & UPAOUTRP/RNIZIFEEF v RILIHIIDBEFRIFEEENR TSN
TWEYT, ZHATHDIGHFIZSEMA (typ)EBASERMNBEEHINS &, S5MAULDERD ,.ma Ly
ESIZHIEZE L TULVET , A#EAEIL, PDN pin = “L”A PW bit = “0”, & f=[ZMSTBN bit = “0°® & E[ZMCLK
FLEBOVWTILDE EFEMICHYET,

BERKEBEGYEBERFIBREINDE, 7HFOJESREALKHFETA, BREIVYTLET, @
RRETLELL LGS E. BRFIBRIEIBRICERSNEERBEEHAIZRY EFT,
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m/NT—=T vy TIE ) iR

AK4493S[ZPDN pinAN“L"DBFIS/NT—F D AREEICIR Y EF, INT—F D REICHED L. £2TOEE
[FELL. MEESh, 7HOJSENET70—TFT 1 DT REHI-Z)ICHRYET, ERBABKIZEEZTO
EBR%ZIHEFf=%. 150 nsecLL EPDN pin=“L"& L TERBO#MEEZIToTLESL, Thiho1
1BE. ERHIBEET ZAREEAHY E£T . PDNpinZ LMo “‘HIZT B2 ETHRT—FHUNEKR S
NEFT, IRTOYVAVIDRAASNSIETTFOTEAETO—T 1 VT KEMHI-Z)TT .

[1] EXaY FA—ILE— FDIFE(PSN pin = “H”)

PDN pin%Z “H[CL1=#%. »EL Y Oy 49 (MCLK, LRCK, BICK)Z##t#43 % &. £ THOEBEMNILH LAY
9, Figure 58IZRERLDOME AR (LDOE pin = “H" B)D/NT—TF v TE L VNT—F OO AT L
AL THERLETS,

Power
(TVDD,AVDD,VDDL/R)

ii)(B)

Analog Reference

(VREFHL,VREFHR) E

PDN pin E ()

DVDD pin Lo N
Internal PDN | 5(2) |

Internal State Reset E Normal Operation (DA A A& I Reset
L = P
DAC In ! . -
(Digital) : ; 0'data / ) \E ! “0'data ;
o - ' !
Lo —i oo © — oD :
1 1 1 1 i
DAC Out (@) L HZ |6 E \/v\/\/\/\/\/vv\, ©)  HZ! @
(Analog) — o Vi : !
Ll 1 1 1 N N 1 ]
' | \ '
1 T 1
Clock In @ 1 : | )

MCLK,LRCK,BICK

External | |

Mute (6) Mute ON Mute ON

Notes:

(1) PDN pin = “L"MYREETAVDD, TVDD, VDDL/RZ# A L. EEHE A% £ PDN pin%150 nseckl t
“LIZLTLEELY,

(2) LDOE pin=“H"M&f. PDN pinh\H"IZ7E > - E#& M 5 DVDDHE N EFE(RELDO TER)MILE £
MY FEF, PDN pinhS“H' 127 > TH H K2 msecR ICNEEIERAEEEZRIBLET .

R) TUHIAAIZH LTZF AT HATEEEGD)ZHLET,

@) I\I—=FH Uk, 7O AIKHI-ZTT,

(5) PDNEED T Y S MTO VYOS /A XNBHENEZZERABYET, 2D/ A XFT—4
NODZETHIHAINET,

®) 290 /4 XG)IWEBIZHESBEET7T T EAENEBTIa—FLTLESLY,

(7) BRMNILELEAS>TWEWLE., 78V J7IFAALGLTLCIZELY,

(8) VREFH/L &, VDDL/R LB FEIFRIZIIBEIFTLES L, ZOMDEFEDIL EIFIEIXR
WEEA,

Figure 58. Power-up/down Sequence Example (Pin Control Mode, LDOEpin = “H”)
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Figure 59I1ZNE} LDO R E A (LDOE pin =“L'B)DNT—F OV E X UVNRT—F v THO VR TLAA
SUSBERLET, LDOE pin = “L"®B, TVDD IX DVDD &R FEIFEIZIBEIFTLESLY,

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&RK1 ysec& ICNE R EELZFAB L ET .

QR) TLHAIAAIZH LTTZF AT HATEEELEGD)ZHLET,

@) WNIT—=FH U, 7FHATHAFH-ZTY,

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

6) 27Uv9 /A XG)IEREICHEAEEETFATHAZNTIa— LTS,

(7) ERAULLENSTULGEWE, 78 Y2 FADLGNTLREELY,

(8) TVDD I& DVDD & RIBFFEIEEKIZIL B EIFTLZE LY, VREFH/L (&, VDDL/R & RIBEIE#E
[CABEFTLESN, ZOMOERDIE LIFIEXBEVEE A,

(9) TVDD £ DVDD ERIBFEIFZICIBTIFTL 23, ZOMDERDILSE FIFIEEMLELE
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 601 NEBLDOfE AR (LDOE pin = “H")YD/IRNT—F7 v TELUVNRT—F O VDA TLAA I Y
JBlZERLETPDNpinZE“HCL1=%.LDONILE LAY LEREZADT I EAMNEREICKEY FT,
ZD®%. WELSH O v (PCM modelIEMCLK, LRCK, BICK, DSD modeR&MCLK, DCLK, EXDF mode
B XMCLK, BCK, WCK)Z#{t#43 2 L NMEZRRLE£ 9. COB7FrOJHAE7FoyaE U ER
(VCMLIR)ZH AL E T, RSTN bit = “1"Z2E F AL & AK4493SITBEEMEICHBITLET .

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

— le—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"M4KEE TAVDD, TVDD, VDDL/RZ & A . iR A% £ PDN pin [£150 nseckd L L”
[TLTLEEELY,

(2) LDOE pin = “H’M&. PDN pinA\“H’ (27 > = 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 EEICHEIBEEETFTFATHEAZNBTIa—FLTLLESL,

(7) /87 —%9 U REE(PDN pin = “L”)Tl&. DZFL/R pinlZ“L’ 2B Y E T,

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

Q) B|EMSILBENA>TLWWEWVWEE, 79y 7IEANLEGENTLIZELY,

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

Figure 60. Power-up/down Sequence Example (Register Control Mode, LDOE pin = “H”)
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Figure 61. IZNELDOAERAKEF(LDOEpPIN = “L"B)D/INT—F7 v TELKUVNRT—FHO VBNV AT LA A
S HlERLES, LDOE pin =“L"®E, TVDDIEDVDDE BB E-IFEICIE LIFTLEEL,

Notes:

(1)

(2)
3)
(4)
(5)

(6)
(7)
(8)

(9)

Power .: 1 1
(TVDD) i i \(10) \

Power o
(DVDD,AVDD,VDDL/R Yo
() 1

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

Internal State
(Resister)
(Clock divider)

Analog Reference
(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#& A L. BRI A% £ PDN pinZ&150 nsecAE“L"IZLTL =&
LY,

LDOE pin = “L"M#. PDN pinAY“H"IZ%: > THRAL usectk (AR RO BIEZBEIELFE T,
TORAWANITH LTTFOTHAEIFHEEGD)ZHELET,

IND—=EH U, 7HO5HAFH-ZTY,

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

91w 4XG)MWEEIZHREBEIET AT HAENTTIa— LTS,
INT—4H9 UYREE(PDN pin = “L”) Tl&. DZFL/R pinl&“L’ 12 Y E T,

RSTN bitZZE ZAA THSLSINEBDORSTN bithZE{L 3 5 FE TDHILE THYBFIZ3/fs ~ 4/fs Hrd
YUFErd, £, LB LA YBIZ3/Ms ~ dlfshirY £9,

BRERAILEEN>TWVEWEE, 78V IIEAALGBNTLIEZELY,

(10) TVDDIEDVDD & RIB§E = (L5123 B EIF T Z2& LY, VREFH/LIZ, VDDL/RE RIBFE 2 LI

Ib5EFTLEEN, TOMDERDILSL LIFIRIFEVER A,

(11) TVDDIEDVDD E R FEIFRICIETIFTL S, ZOMOERDI L FIFIEKXMELEE

Ao

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

AK4493SIZIE, INT—F o2 R UINA(MCLK{ELL), RZ /XA (PWbit="0"). U+t v FD4KEN
RELET . TNTNORETORE T Oy I O, 7FH AT HAKEIZ DN TTable 47IZRLET,

Table 47. Power Down, Standby, Reset Function

Mode PDN |MCLK | PW |RSTN @ " LDO .
pin | i bit bit | D'GITALES | ANALOGH} LR 4 7FrasHh
NI—=F9 L - - - OFF OFF OFF Hi-Z
RB N

(MCLK{=1L) H A — — OFF OFF ON Hi-Z
(Note 45)

R INA L _ .

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

Note 45. MSTBN bit=“0"MD & EHF®IZA Y £9, MSTBN bit = “1"0 & Z(XPDN pin, PW bit, RSTN bit

DHTHRENRFVET,
[1] MCLKELLIZE B R A V1A

MSTBN bit = “0"[ZER E M. BYEHR(PDN pin = “H”) ICMCLKD T v SR A D S A UVREN R/ pseckt
K&V EIRELHIE L. MCLKEELEEREHEIRE, 32 bFA—IILLIOR A N4 T7REFRERE &
ULDO(LDOE pin = “H” Bf) Z B < X TOERIBHABMEFLKEICHRY FEI, COBF. 7FHATHAED
A—7 4 VU KEHI-Z)IZHY FT, MCLKEBAAZ. PWbit="1", RSTNbit="“1"ThHNIITBNMEEZE
FALET. MCLKEFIEL TS EEX, EORBBEEEEELELEA.

PDN pin (4)

Internal

Normal Operation Standb!
State P Y

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) MCLKO T v OHh & S URENR/M usecki < EEILREELHIE L, R 2 VN HREEIZ
YET,

(2) REVNARKEIZHD E, 7HadBAE70—T 1« VI REMHI-DIZHRYET,

(3) MCLKZ{E1E, BT BI(E. ‘0T —FZAALTHELL LTIV VI /A XEZBRBTEET,

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

G) TCHRIAAIZRMLTTZF O EATEBRIEGD)ZHLET,

Figure 62. MCLK{ZELEIZ & B R & /A )16
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[2] PW bitl=& B R4 2734

PWbitZ“0"IZ9 5 a2 bA—ILL PR A, N4 7 RAERKEIFRE &K ULDO(LDOE pin = “H” BF) &< 9
RTOEBEINHEFEILREICHAYET, COB, LPRBIZTIERTEIEEAETT, 7HOTH
HiE7a—F 1 VHREMHI-Z2)IZH Y EFT, Figure 63[CPWbItICK DR E VN, O—4 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"B7FRIHAETT7O0—T 1 > HI-2) T,

(3) PWbHtD Ty MTO U VI /A ZXPHEASIhET, 2O/ A XET—E2 N CDIFETH
HAEThFET,

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

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

©) 299 /4 XQ)EIFHI-ZEAQRQ)AIRERBIZHZBIGEFXT7TFAdEAENTTIa— 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—ILLPRE, OO RERBERS TORILENYEY FEhF
T, COBF, OV FA—ILLPRADEBREEIIRESN, 7705 HAKXVCMLUREEIZRY .
DZFL/DZFR pinl&‘H’ 2% Y 9, Figure 64ICRSTNbitIZ& bty b—4 U RERLET,

(Analog) !

DZFL/R (6)

VWV

RSTN bit
—~ 05 — 1—(5)

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

State — m —
DAC In \ ! L 0'data | {

(Digital) — o ! —

(H)— «<GDb Vo : — |+ GD (1)
3 @ (3) !

1
— —2/is(4)

Notes:

1) TLHRILANZHLTTZF AT HEATEHEEGD)ZHLET,

(2) RSTN bit=“0"B§ 7+ O Y H HIEVCMLIREETY,

B) AERSTNEEEN Ty (I T)THO VY I /A XN AEhET, 2D/ 4 XFT—E2HR0D15
aTHHASIIhET,

(4) DZFE bit="“1", DZFB bit="0", DZFM bit=“0"FFDEEZ R L TLVEF ., DZFL/R pinl&RSTN bit
DILETNY Ty T HIZHEY, LSIREBDRSTN bitDILH EMNY Ty D Ufstg ‘LI Y E
ER

(B)RSTNbitIC £y FiREEZTRAATIHOBEME LS ETICfs~4fs MY FET, £, Ut
v MERMRDEFIXFAMELDHETIC3S ~ dfshh U FET,

6) 2wy 4RXQ) PEBIZHEDIGEIET7TFATEAENEBTI a— L TLEELY,

Figure 64. RSTN bitlc&k bty k24 2 454l
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m FI#A1L#8RE (PCM, EXDF Mode)

AK4493S (FREH I o2 ENEI OV IDI Y OSDE A IV TEARN—EDEREICHEDE LS. AEH
DUAE) Y N AMEEERBA TLET, AK4493S 2EMFAT 2B AICAMEZFERATIE, &
TINA A DEHEE % 4/256fs LIRIZHIZ 5 Z EAAIRETT .

PCM mode® L < [XEXDF modeBs(Z, MADF ¥ RILDADT—2H8L2ELEHE L TO'DIFBE. 7T
F—LAVREIZEYAADF v RILDT—2H8192[EEHK L T “0"ICH »f=1H5AE. B L <IERSTN bit
=‘ODBAIC, v Oy EEEEMEZTILVET, PCMmodeBXLRCKDII L EMY T v o(T—42 T+
—< v FPSmodeBFFILTMNY T v D)IZEE S . EXDF modefFFWCKDILE LAY Ty UICRIEAS
TFET, CDEE, THATHARVCMURERIZHY FT,

AHREILIL RS2y FO—)LE— FEIZSYNCEbit=“0"%# % FEJ 5 S EMIZA Y E£J, Figure 6512 A
HT—52$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
(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) ATTOEBFEREIC DLV TIETable 305 SBLTL &Y,

(2 MADF v RILDANT—2H8192ELEH L TO'DIHE. DZFL/R pindh“H"IZ7E Y . REAEHE
BEFXEMIZRYET,

) WEHI VRt y FEFE8/s ~ 10/fsDf. ASED 2 L—E2DANT—2 Z&&IMIZOIZEE
LEJ,

@) RBHOoR2EY FEICHOV YD I/ ARXBHEAEINBIELHBYET, ZD/ A XET—4
NODBETHILHAEINET, VU v /A XHRBBIZHRBIEEFT7Fa T EAENESBTI 2
—kLTLEEELY,

G) RE Oy ENEI O Y ADLERLTWSI5EE. REIE#ENESTH>TEHDO Y
A1)ty bIShFEEA,

Figure 65. AAT—42 H8192[E&#HE L TO'DIZFEDRLLL—7 VX
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RSTN bit Z“0"129" % & DZFL/DZFR pin [&*H"[Z% Y . £ D& 3/fs ~4/fs RIZDAC Ky bEhT7F
A HEANVCMLR BEIZHY 9, REE#EEXEAD DZFL/DZFR pin A “HIZH 5 EBRIZH Y
FY,

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 Ty T “HIZH Y, LSIREBDRSTN bitDILH EAY Ty
TD2UsE LY EFT, ZDME. BEEBEEIEMICHEY ET,

(2) REAI VRt y FEFE2/fs ~ 3fsDifl. AZEZS A L—2DAAT—2 EEEHNIZ0IZEE
LET,

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

(4) RSTN bitZ EZAATHLLSIREDRSTNESMNEILT H2FETDILL THY FFIZ3/fs ~ 4/fs H
MYFET, Fl=. iLb EMNYERZ3/fs ~ 4ifshh Y F£9, FHEH#EEEIIRSTN bit = “0"MEE5A
HERBBICENCES =8, LSINEDRSTNIES M0’ ICELT BRIICAET LIV 2N )Y
INBIEENHY FT,

(5) REBRSTNIEEE DT v (N TPREBAHY A2y FEIZH ) v /A XHREAShET, &
D/ ARET—INVCDBETIHAINET, V) v I /A XHBBIZRDIGEEETFOT
HAOZNEBTIa—FLTLEEL,

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

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

AK4493S[E, 3L PRAHREI Y FO—)ILE—FERCAROY FA—ILE—FKD2DODLPRAaY
FO—ILA VB DI—REBIRTEFET, 41 04 T —XE— FOBEIRILI2C pinlZ TTWLEI (Table
48), 12C pinMEXFEZEEIL. PDN pin = “L"OIREETIT > TL ZE LY, PDN pin = “H'BFICERE L =158,

BRI RENMET HAlREMENH Y F T,

PDNpinZ“L"ICF 5 EAML SR A ELNNHPLEINET . £, LORXF2aY FA—)LE— FTIXRSTN
bitIZ0"EEEZF AL LI FA—ILLPRE, YOy RRABRKREBRS TSN Y bEhFET,
2L, COEELORADARITVNEILESNFELEA,

Table 48. Register Control Interface Mode Select

12C pin Mode
L ML RAAHREIY FO—)LE—FK
H PC/AROa Y bA—LE—F

[1] MR LS RAEEI Y FA—JLE— K (12C pin = “L”)

ZDE— FTIE3RAIF pin: CSN, CCLK, CDTITEZIAAETVET . IIFLDT—4[EChip 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) THEM 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— P, AK4493S[ET—2RAHE LEYR— L LEE A,
(2) PDNpin=“L"Bf., OV FA—ILLPREAADEZAHAEITEF A,
(3) CSNAYL’HARIHICCCLKO“T MR T E = (F17EU LDISRIZIET—2 FEETAFTFIFRA,
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[2] 2C/sRa Y A—JLE— K (12C pin = “H”)
AK4493SDI2C/INRE— KD T +#—< v k&, Fast-modelZxfiE L TULET,
(1) WRITERS

RCIARE—FRIZEITET—2EETIAH—7 2V RIFFigure 68IZTRENFET, NALEDICADT I ER
[Z1&. =WICRAREMH(Start Condition)Z AL ET, SCLT A U ‘H' DEFICSDAT A > & “H'H 5 “L”
29 5L, FBREENELNE T, FABEHEDOR., AL—T7 FLADBNEESNET, ZOT7 FLRIE
7-bith SR S, 8bitBIZIET—2ARE v FRW)AEEEF T, LAI5-bitld “00100°EE. RD2-bit
X7V ERTBICEEST-HDDT7 KLAEw kT, CAD1, CADO pinl= & Y %€ S F 9 (Figure 69), 7
RLAN—BLT-BE. AK4493SIIHERIGE (Acknowledge)Z £ L., EHAEITEINFET, YRA (&
HRISERDI O Y I /NILAEER L, SDATA VEFERLAZITHAIER Y F= A(Figure 75), RIWE v
FAYNO"DBEIET—FEEZTAHA. RWEY N 1U"DZEIET—2HEAELEITVET,

T2\, MEHTT7 FLR(LYRAT KLR)TE BT 7 FLRIE8-bit. MSB first THERL S 41, £ {13-bit
(Z “0"El%E T (Figure 70), #3/84 FLEEa Y FO—)LTF—8 T, 2> O—)LT—4% [£8-bit. MSB
first AR SN FE F (Figure 71), AK4493S(E, EN\A FDREEZRT T A5-VICHERICEZERLET,
T—AREGEIX, BT IYREIDERT BFIEEE(Stop Condition)[Ck > THET LET, SCLT A UH “H”
DEFIZSDAS A & “L"hvib “H'IZF B &, FILEHIESNE T (Figure 74),

AKLGA93SITERDINA FDT—R3Z—EICESALENTEET, T2 %2131 bEo =%, BLE
EUHEELTRIZCT—HE2EDE, YITTZRLAARBEMIZA VI ) AV FEN, ROT—EIERDY
T7RLRIZEMEINET, TRLR15H'EZ B8R 5T —2%E5E. AL ORAZICHIET H7 KL
AAooRFEO—ILA—/AL, 7 ELR ‘OO’ SIEICHEIISNhE T,

sy N HORIE. SDASA DOREF—FETHINIERY FRA, T—2 54 N ‘H'E “L"OM
THREBZEETZELHDIE. SCLZA DY Ay VESN LOBFIZR 5 FE I (Figure 76), SCLZ A UHY
‘H'DEFICSDAZA V2 ERET HDIE. FaEH. FLEEHZANTEHIEEDATY,

7 i s
Q RIW= “0 %/ g
7 v % 0
SDA S i?(;,reess iggress(n) Data(n) Data(n+1) % Data(n+Xx) H
: : : 2 K :
K K K K K K
Figure 68. PC/XRE— FDT—H2EZTAH—HT VR
0 0 1 0 0 CAD1 | CADO | R/W
(CADO, CAD1(Epinl= & 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"MDI5E . AK4493SIEIREADFMEZITLVET, EESN=7 FLADT—2hhHEASIhi-%&.
YRAIANEBELEEHEEELSTHEDBICETEZERTDHE, YTT7RLARBEMNICA VI AV RS, XD
7 RLADT—RE5HAHTENTEEFT, PTRLR“1BHDT—4 ZHAHE L%, SHIZRDT
RLRZHZAHTIESIZIETZ LR “OOHOT—42NEmHHEEINET,

AK4493SIEAL U R 7 RLRY—FESUF LYY —RD2DONDREADG S EH>TWLWET,
(2-1hLY 7 RLARY—F

AK4493SITAEBIZT FLRAAD A EHE >TEY. ALY M RFLRY—FTIEZDAD VA TEES
NEZRLADT—R25FAHLET, REDT7 FLAAI VR FREICTIEALEZ KLADRD
7 RLREEZREFELTWET, flZIE. REICTIVEX(READTEWRITETE)LEZ7 RLRAA“N"TH
Y, ZOHRAL VT RLRAY)—RET2EHE. 7RLRA nt1"DT—EABNEAHINEST, ALY
F7 FLRY— KTIlX, AK4493SIZREADGSFNDAL—T7 KLARW =“1")DAHIZx L THEERLS
EFERL. ROIVOYIDNLREDT FLRAADI VA THRESN:T—2&2HALIEOBRASBHI U4
EIDAVI VAV MLET . T AANEANSINR. T RIADPERICEEZER BT ELFHEED L.
READENMEIFIRTLZET,

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—FRIZEKYBEEDT7 RLADT—2&5#ET ENTEET, SUFLTRLR
1) — FIZREAD#H ST DA L—T7 KL AR/ bit=“1")F AN T BHIZ. FT—DWRITEGRSEZANT S
HERHYET, IVFLT FLR)— FTRHEAICHABEHEZAAL, RICWRITERSDAL—T7
FLARRW="0"), ZtAHHET 7 FLRAZIERASILET , AK4493SHAC DT KL AANITH L THERRW
BEEER L%, BEEH. READBHSDAL—T7 FLARMWbit=“1")Z AN LET, AK4493S(F
DAL—TF7 FLRADANICxH L THRBEEZERL, IEESN7FLADT—2%HAL. RET
FLRADUAZELIDA DDAV NLET, T—EANHEAShIzR, YRADVHERGEZERETE
IHEHE%DE, READBIMEIFKRTLET,

S S

A RIW= “0" A RIW= 1 » 7
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

Figure 73. RANDOM ADDRESS READ e
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SCL

Figure 74. BlIA M L F L& H

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. 2C/NR TORERLZ
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 SC1 SCO
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:

1) XA FA—LE—FTRHT—EAZAHLEYR—FLEFA,

(2) PC/ARaY FA—)LE—FTRHEAHLEYR—FLET,

@) PCNARAY FA—ILE—RTODA— A D ) A MEREIL, 7 RLRISHTA—)LA—/\L,
ROT7 FLRAAIZ{EFT FLROOHIZAEY £,

(4) OCH~14H%ZBR < &7 KL AMO, 0BH: DOMTEST bitIZIEZh 0’2 EEZRAATLEE WL, “1"2E
FRAATEEE. BBRSREBET SFREMNHY FT,

(5) 7 FLRIBHLEADE ZFAAFEILTT  EFTAALLGE . EBRIRIET SAREENHY £,

(6) PDN pinZ“L"ICF 5 & LR ZDHRBMNEESNET,

(7) RSTN bitIZ*0"2EZFAL L bO—ILL PR A, V7OV I REARBRERLS TO2ILEHL) £y
FEhFETH, LORIOABEVHRELSAERA,

(8) PSN pinMBRTEZEZLEE L1-15&(L. PDN pinTAK4493SE Ity FLTL &Y,
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m FFiER AR
Addr | Register Name D7 D6 D5 D4 D3 D2 D1 DO
00H | Control 1 ACKS EXDF ECS 0 DIF2 DIF1 DIFO RSTN
R/W R/W R/W R/W R/W R/W R/W 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)
YHAEIL“110” (Mode 6: 32-bit HIZEDH)TT .
ECS: EXDF mode clock setting (Table 21)
0: WCK = 768 kHz mode (default)
1: WCK = 384 kHz mode
EXDF: External Digital Filter I/lF 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
211100143-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)
#HAEIL 01" (OFF)TY,

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

DZFM bitZ“1"IZ9 5 L BF ¥ RILDAAT—42 H8192EIEHE L TODHBEDHAH. WF v
JLDDZF pinhV'HIZH Y £,

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”.

211100143-J-01 2022/02

-89 -




AsahiKASEI [AK4493S]

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)

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

SELLR: 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
DZFB: Inverting Enable of DZF. (Table 32)
0: DZF pin goes “H” at Zero Detection (default)
1: DZF pin goes “L” at Zero Detection
MONO: Mono mode Stereo mode select
0: Stereo mode (default)
1: Mono mode
DCKB: Polarity of DCLK (DSD Only)
0: DSD data is output from DCLK falling edge. (default)
1: DSD data is output from DCLK rising edge.
DCKS: Master Clock Frequency Select at DSD mode (DSD only)
0: 512fs (default)
1: 768fs
ADP:  REEMEE— FDread backL Y X%, KL XZIEADPE bit = “I"DEFICERTY .
ADPE bit=" 0"Di5 & (F T, readd 5 & 0CEHAHLETS,
0: PCM mode/EXDF mode
1: DSD mode
DP: DSD/PCM Mode Select
0: PCM mode (default)
1: DSD mode
DP bitDERFE#ZEE L1z3HE L. RSTN bitTAK4493S% ) 2w kLT EELY,
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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 R/W 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
01H -127.0 dB
O00H MUTE (-o0)
Addr |Register Name D7 D6 D5 D4 D3 D2 D1 DO
05H |Control 4 INVL INVR 0 0 0 0 DFS2 | SSLOW
R/W RIW R/W RIW R/W RIW RIW R/W 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:  AOUTRHE HfitEREZE v b+
0: Disable (default)
1: Enable
INVL:  AOUTLH At REE v
0: Disable (default)
1: Enable
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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: DSD512

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

DSDIE® 7 LR 7 — LI BfEE% . (Table 38)

DSD 7 LR —ILEEH{ES (DMR, DML)D E >t A, (Table 33)

CHOLPRAAE, DSDRE LK IEZDSDLIZZ LR —ILEEENBE EINI-RIZ. BHIS
JEHALET,

DSD data mute

AK4493S[¥DSD datah’2048sample(1/fs)DEAfE R T “17, ‘0" &G > &L ERETHI %
Sa—bISHENHYET, COLDRFEETOHREZAMCT LI ENTEET,
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)
MSTBN: Automatic 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 SC1 SCO
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
SC2-0: Sound control. (Table 36, Table 37)
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 R/W R/W 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: bsD128
10: DSD256
11: DSD512
DSDF: Cut-off frequency of DSD Filter control
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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/IW RIW R/W RIW R/W RIW R/W RIW RIW
Default 0 0 0 0 0 1 0 0
PW: Standby State Control

0: Standby
1: Normal Operation (default)

SDS2-0: HBFvRILOEHT—2ROv FER

0: BEENE
LAIRAY bOT—42 ZH 5 (Table 23)
MHAEIL 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 SDSO0 0 0 0 TEST
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

TEST: Testbit 0Z AT EETRAATLESL, EETRAFELWNEE, RBET HEEENADHY ET.

SDS2-0: HBFvRILOEAT—E2ROv FER

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

ATS1-0:  Transition Time between Set Values of ATTL/R7-0 bits (Table 30)

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 A #EEIZH(TDH. E— FHIEZFIRT 5 £ TORFBEIERE.
(Table 40).

ADPE: PCM/EXDF<DSD Mode B 1t V) & X ##&EEnable.
0: Disable (default)
1: Enable
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m R T LKA
[1] Exay 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
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
- 8¢23¢82Fifrgs =
DSP (Tlowog 3222 B0 535 Saounes > Leh ] toh |y ichour
{2 ] PDN > > 2 7 aoutn[3E} » LPF | | Mute
»{ 3 | BICK VDDL @O.lu o
»{ 4 | SDATA 0 vDDL [ 33] T
» 5 | LRCK ™ VSSL
{6 sstow %—3 vssL[31}
<
7 | SMUTE
{7] N VSSR[301—~ ™
[3]sp < Vvssr[291 177
Micro- {9 | stow VDDR ¥
Controller, {10] DIFo VDDR [27
{11] iR AOUTRN[ 26| > 5;:; || ,\l/Tcth L Rch out
12| DIF2 = > ute
{12] . ¥ ¢ o x AOUTRP[25]
S W v U b oL 0oL o
F7>a30080¢ £ €& 3o
e 2083338 =z
EFIEEEIREIEREIELE
o
1 9 ¥
i 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 F a2 L—FFELLDIEA VE—F D RIKEDFEFEN (T TEMRL
TLEEEY,

(2) AVSS,VSSLIRIZRIL7F+BJ 752 FICE#HE L. DVSSIETO2ILT SV RICEKEL, 7709
JSURETOEANLTS Y FIAERICEKELTLESWL, 7HFaJ 95 Y FIXMEA Vv E—4 Y
RIZHEBESIZLTLESN, 41 VE=FUZRANFWNGE. THD+NEFENLIET D alaetEn H Y

R
(3) MCLKOE AR/ 4 A TTHD+NFFEMN LT HI5EE. MCLKIZIF A Y EV JHEIOEE L HE
LETS

@) TFWEGUTLT Y TEDLUNDTORAINAAEVIEF—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
B A ' |o 1;]
0.1yt H ' i
+ I
Elﬂ EIEIEICIEIEIRIEIEIRIEIE
0.1 O nw Y un o dJddJd 0
a n 4 »n oz I T &2 4 = =2
S 0 > S L o wuw o o
DSP DVOD P2 & 3 % 2 4o '5'§J 'z'g >AouTLP[36 ] » Lch || Leh | | chout
Zl PDN > > AOUTLNE »| LPF Mute
»[ 3
BICK VDDL @O.lp Top
»|_4 | SDATA 0 vDDL [33] T 1+
»[5 | LRCK ™ vssL[32]
{6 | sstow 2 vssL[3L}
{7 ] smute § vssr[30F—4om
{8]sp < vssr[29117
Micro- {9 ] stow VDDR +
Controller {10] oiFo VDDR [27}
DIF1 >
(1] AOUTRN@' E;E — '&*Cth — Rch Out
12| DIF2 > ute
{12] LET g AOUTRP[ 25}
Q W v L L @I I g
72023808 ¢ & & 3o
PzAFEELEELEELZ
EEEEREEEIELE
)
| P—
: 47
1
= :
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—2ENCDES VE—F D RIREBOFEEH (T TERL
TLEELY,

(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 VANEMES. THD+NEHMENSET S AREMEAH Y

R
(3) MCLKOE AR/ 4 A TTHD+NFF ML IL T HI5EF. MCLKIZIF A Y EV JHEIOEE L H#E
LETS

@) TNEODUITLTYTEUNDTORAILARNEUIEA—TUIZLENTL IS,
(5) DVDD pinlZIE1 uF(x50 %: BEFEL)DIVTUoHEMML T ZE L,

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

AK4493STIXT AN/ A XD Hhy T) o5 % &/NRIZHIZ 51=6. AVDD, TVDD, DVDD &VDDL/R%
ThyF)oFL%ET, AVDD, VDDLRR [ZIZV AT LDT7FOJEREHEHB L. TVDD, DVDDIZIEY R
TFLOTOHIIWEBREHRBLTLEEL, VDDLURDERIZLF 1AL —E2ENLDES VU E—F 2 RIKEE
DEFRITTEZLTLEEL, LDOAREARE(LDOE pin =“L"). TVDDIXDVDD & RIEFE=(X%&IZIH
LIFTLESLY,

AVSS,VSSLRIZERIL 7+ B85535 FIZESE L, DVSSIET AT SV RIZESKEL, 705595y
RETOAILTS Y FIRABRICERLTLESWL, ThAvyFTUvyarvsFoy, BI2NEENDES S
WY AT UHIEAKL493SIZTEREITEDITTEHZELET,

mEEEF

VREFHL pin & VREFLL pin fll. Z L TVREFHR pin&VREFLR pin[AICA N SN EEEDENTF AT H
ADITNLART—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 UFDEZ T v AT o EATO yFD BRIV TUOYEEKELET, HIC. £53vvay
TUOHRFEVICTESREITEDITTHEGEL TLLELY,

VREFHL/R, VREFLL/R pinlZMWERD / 4 ABREYRAFELZWKSITT T T E2HENRHY £, thERD/
A XHAE Y AAHT7 FOTHENE A OMEEIX, VREFHL/R pinld10 Q% 4 L TAnalog 5.0 VIZHE#E L.

VREFLL/R pinlE10 QZNLT7F BRI T Z 2 FIZEHKEL T &L, 470pF&10QTfe=17HzOA—
INRT A IWEADBEREINET, COO—/IR T LA THERNMNSDESAKS/ A XE#BRELET, )

VCML/R pinOHABEIEX7FRIEEDIEVEFE LTHEHLNET ., VCMLR pinDHABEIL.
(VREFHL/R - VREFLL/R) X 0.5VTY, VCMLIR pinm™ 5> BREFWM->TIEWLWTER A, TURILES., &
(2 By I1E854 VIFAKLL93SADHh Y T T %#IT51=8. VREFHL/R, VREFLL/R pinfv> TE
BEITEELTLZELY,

m7FAsHA
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AOUTLN/RN®D INE EEIZAOUTL/R = (AOUTLP/RP) - (AOUTLN/RN) T3, VREFHL/R - VREFLL/R =5
V. MBS A UN1DEZEE. GC2bit=“0"8xEFDH N L > DIEVCMURZEHLNZ2.8 Vpp(Typ). ZEIME
BOEAL 2 TIE5.6 Vpp(Typ) TI ., GC2 bit = “1"SREBDH AL > DIXVCML/RZEFIMZ3.75
Vpp(Typ) . ZBMEERDOEAL > PIE7.5Vpp(Typ)TT . HH. SNEMERBD/NA 7 ABEIXNET
BB LTLIEEL,

AAA—FDT+—7 v ;I2's compliment QOD#HE) T, 7FFFFFFFH(@ 32-bit)[<xt L TIXIEEM 7L R
4r— )L, 80000000H(@ 32-bit) [Zxf L TIXE®D 7L R4 —)L, 00000000H(@ 32-bit) TDAOUTL/RDIEAE
BIXFOVEEAHNEINET ., NBOAZERFOTEN/ A1 X(2—EVT /4 X)ERNBDAA v F k
FoNRUBTAIILB(SCRHTRESINET,

Figure 79. Figure 80IXZEH AW F1EDA RT7 > T TMET 24 ELPFRIEFI %~ L EJ, Figure 81(%
EZEHHENOEBHE L U2EDART > TEE > =S EBLPFEIEEHBI. Figure 82[EMONO bit = “1"E D [E]#%
BELUVMEDART > TEFE S -NELPFRIERFITY , S ELPFE#ERT SIEMITIEEREL %UT
DEMEFERAL TS,
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Figure 79. External LPF Circuit Example 1 (fc = 104 kHz(typ), Q = 0.690(typ))

Table 49. Frequency Response of External LPF Circuit Example 1

Gain (1 kHz, Typ) +8.75 dB
Frequency 20 kHz -0.02 dB
Response 40 kHz -0.13 dB
(ref:1 kHz, Typ) 80 kHz -1.34 dB

AK4493S

AOUTLN/RN

AOUTLP/RP

Figure 80. External LFP Circuit Example 2 (fc = 133 kHz(typ), Q = 0.677(Typ))

211100143-J-01

Table 50. Frequency Response of External LPF Circuit Example 2

Gain (1 kHz, Typ) +0.00 dB
Frequency 20 kHz -0.12 dB
Response 40 kHz -0.22 dB
(ref:1 kHz, Typ) 80 kHz -0.75 dB
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Figure 81. External LPF Circuit Example 3 (fc = 178 kHz(typ), Q = 0.67(typ))

Table 51. 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
L+l
AK4493S 100 Wlou
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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—

/Y r—INET AR
48-pin LQFP (Unit: mm)

A
Y

36 25

24

| AR

050—>—<— 022005 = (| 0.10 |

0°~7°

g
T
. AT

0.09~0.20
Y
4

——
1.40%0.05
1.60MAX

>Lo]

A T A ?
S 2
> «—060%0.15 E. ?
g
mHE - Ay ik
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 G5HAF

mA—5F)2ThH4 K

AK4493SEQ  -40 ~ +85°C  48-pin LQFP (0.5 mm pitch)
AKD4493S AK4493SETHE FA 7R — K

13. &

I‘ﬂ||l

& B

Date (Y/M/D) | Revision | Reason Page | Contents
22/02/04 00 R
22/02/07 01 FRECELE |62 Figure 50 (1)
RSTN bit = “0” — RSTN bit = “1”
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