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m HEEEREA
No. | Pin Name 110 Function
Power-Down Mode Pin
1 | PDN | When at “L”, the AK4495S/95 is in power-down mode and is held in reset.
The AK4495S/95 must always be reset upon power-up.
BICK I | Audio Serial Data Clock Pin in PCM Mode
2 | DCLK | DSD Clock Pin in DSD Mode
BCK I | Audio Serial Data Clock Pin
SDATA I | Audio Serial Data Input Pin in PCM Mode
3 | DSDL I | DSD Lch Data Input Pin in DSD Mode
DINL I | Lch Audio Serial Data Input Pin
LRCK | L/R Clock Pin in PCM Mode
4 | DSDR I | DSD Rch Data Input Pin in DSD Mode in Serial Control Mode
DINR I | Rch Audio Serial Data Input Pin in Serial Control Mode
5 SSLOW I | Digital filter setting in Parallel Control Mode
WCK I | Word Clock input pin in Serial Control Mode
Soft Mute Pin in Parallel Control Mode
6 SMUTE | When this pin is changed to “H”, soft mute cycle is initiated.
When returning “L”, the output mute releases.
CSN I | Chip Select Pin in Serial Control Mode in Serial Control Mode, 12C="L"
SD I | Digital filter setting in Parallel Control Mode
7 CCLK I | Control Data Clock Pin in Serial Control Mode in Serial Control Mode, 12C="L"
Control Data Clock Pin in Serial Control Mode in Serial Control Mode,
SCL I
12C="H”
SLOW I | Digital filter setting in Parallel Control Mode
g CDTI I | Control Data Input Pin in Serial Control Mode in Serial Control Mode, 12C="L"
Control Data Clock Pin in Serial Control Mode in Serial Control Mode, 12C=
SDA 110 o
DIFO | Digital Input Format 0 Pin in PCM Mode
9 | DZFL O | Lch Zero Input Detect Pin in Serial Control Mode
10 DIF1 | Digital Input Format 1 Pin in PCM Mode
DZFR O | Rch Zero Input Detect Pin in Serial Control Mode
1 DIF2 | Digital Input Format 2 Pin in PCM Mode
CADO | Chip Address 0 Pin in Serial Control Mode (Internal pull-down pin)
12 | PsN | Parallel or Serial Select Pin (Internal pull-up pin)
“L: Serial Control Mode, “H”: Parallel Control Mode
13 | 12C I | 12C mode select pin in Serial mode (Internal pull-down pin)
14 | DEMO I | De-emphasis Enable 0 Pin in Parallel Control Mode (Internal pull-up pin)

Note: All input pins except internal pull-up/down pins must not be left floating.
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AsahiKASEI [AK4495S/95]
15 | DEM1 I | De-emphasis Enable 1 Pin in Parallel Control Mode (Internal pull-down pin)
16 ACKS I | Master Clock Auto Setting Mode Pin in Parallel Mode (Internal pull-down pin)

CAD1 I | Chip Address 1 Pin in Serial Control Mode
17 | VREFHR I | Rch High Level Voltage Reference Input Pin
18 | VREFHR I | Rch High Level Voltage Reference Input Pin
19 | VREFLR I | Rch Low Level Voltage Reference Input Pin
20 | VREFLR I | Rch Low Level Voltage Reference Input Pin
21 | VCOMR ) Right channel Common Voltage Pin, _ _

Normally connected to VREFLL with a 10uF electrolytic cap.
22 | AOUTRP O | Rch Positive Analog Output Pin
23 | AOUTRN O | Rch Negative Analog Output Pin
24 | VDDR - | Rch Analog Power Supply Pin, 4.75 ~ 7.2V
25 | VDDR - | Rch Analog Power Supply Pin, 4.75 ~ 7.2V
26 | VSSR Ground Pin
27 | VSSR Ground Pin
28 | NC ) No internal bonding.
Connect to GND.
29 | VSSL Ground Pin
30 | VSSL Ground Pin
31 | vDDL - | Lch Analog Power Supply Pin, 4.75 ~ 7.2V
32 | vDDL - | Lch Analog Power Supply Pin, 4.75 ~ 7.2V
33 | AOUTLN O | Lch Negative Analog Output Pin
34 | AOUTLP O | Lch Positive Analog Output Pin
35 | veoMmL ] Left channel Common Voltage Pin, _ _
Normally connected to VREFLR with a 10uF electrolytic cap.

36 | VREFLL I | Lch Low Level Voltage Reference Input Pin
37 | VREFLL I | Lch Low Level Voltage Reference Input Pin
38 | VREFHL I | Lch High Level Voltage Reference Input Pin
39 | VREFHL I | Lch High Level Voltage Reference Input Pin
40 | AVDD - | Analog Power Supply Pin, 3.0 ~ 3.6V
41 | AVSS - | Ground Pin
42 | MCLK I | Master Clock Input Pin
43 | DVSS - | Ground Pin
44 | DVDD - | Digital Power Supply Pin, 3.0 ~ 3.6V

Note: All input pins except internal pull-up/down pins must not be left floating.
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6. X B AREWR
(AVSS=DVSS=VSSL =VSSR=VREFLL=VREFLR=0V; Note 1)
Parameter Symbol min max Unit
Power Supplies: Analog AVDD 03 46 M
Analog VDDL/R -0.3 7.5 \Y/
Digital DvDD -0.3 4.6 \%
|AVSS — DVSS| (Note 2) AGND - 0.3 \Y/
Input Current, Any Pin Except Supplies IIN - +10 mA
Digital Input Voltage VIND -0.3 DVvDD+0.3 \Y
Ambient Temperature (Power applied) Ta —-40 85 °C
Storage Temperature Tstg —65 150 °C
Note 1. BB EIZ AT TV RE AT HETT,
Note 2. AVSS, DVSS, VSSL, VSSR (ZRIL Y F w2 7 Z U RIZHR L T RV,
HE: ZOMEZBATFMETHER LIZGE. 70 A2BIET L2807 HY 7,
F ol OMEIIRIES N E T A,
7. WEREMERH
(AVSS=DVSS=VSSL=VSSR =0V; Note 1)
Parameter Symbol min typ max Unit
Power Supplies Analog AVDD 3.0 3.3 3.6 \Y
(Note 3) Apa_log VDDL/R 4.75 5.0 7.2 \%
Digital DVvDD 3.0 3.3 3.6 \Y
Voltage “H” voltage reference | VREFHL/R | VDDL/R-0.5 - VDDL/R \Y/
Reference “L” voltage reference | VREFLL/R - VSS - \Y/
(Note 4) VREEH - VREFL AVREF 3.0 - VDDL/R \%

Note 1. BEIT R TS T v RE KT HE T,
Note 3. AVDD, VDDL/R, DVDDDOERSL S _bF v —r 2% 8450 EIH0 EH A,
Note 4. 717" H /1% EIFX(VREFH — VREFL)D &I ZHBIL £,

AOUT (typ.@0dB) = (AOUT+) — (AOUT-) = +2.8Vpp x (VREFHL/R — VREFLL/R)/5.

EE AT —Z 2 — MIEZHENTWASLELSANO ZHEHICEE L T, YHETIEETAaV I RETOT

T THEE TSV,
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8. ERAIEE

m 7 O5%4

(Ta=25°C; AVDD=DVDD=3.3V; AVSS=DVSS=VSSL/R=0V; VREFHL/R=VDDL/R=5V, VREFLL/R=
VSSL/R=0V; Input data = 24bit; R, > 1kQ; BICK=64fs; Signal Frequency = 1kHz; Sampling Frequency =
44.1kHz; Measurement bandwidth = 20Hz ~ 20kHz; External Circuit: Figure 39; unless otherwise specified.)

Parameter min typ max Unit
Resolution - - 32 Bits
Dynamic Characteristics (Note 5)
0dBFS - -101 -93 dB
THD+N Eﬁfﬁ%ﬁz 0dBFS (VDDL/R=VREFHL/R=7.0V) - -105 - dB
~NZ | _60dBFS - 57 47 dB
fs=96kHz 0dBFS - -98 -88 dB
BW=40kHz | -60dBFS - -54 -44 dB
fs=192kHz | OdBFS - -98 -88 dB
BW=40kHz | -60dBFS - -54 -44 dB
BW=80kHz | —60dBFS - -51 -41 dB
Dynamic Range (—60dBFS with A-weighted) (Note 6) 114 120 - dB
SIN (A-weighted) (Note 7) 114 120 - dB
SIN (A-weighted, VDDL/R=7.0V) 100 123 - dB
S/N (Mono mode, A-weighted, VDDL/R=7.0V) 100 126 - dB
Interchannel Isolation (1kHz) 110 120 - dB
DC Accuracy
Interchannel Gain Mismatch - 0.15 0.3 dB
Gain Drift (Note 8) - - 20 ppm/°C
Output Voltage (Note 9) +2.65 +2.8 +2.95 Vpp
Load Capacitance - - 25 pF
Load Resistance (Note 10) 1 - - kO
Power Supplies
Power Supply Current
Normal operation (PDN pin = “H”)
VDDL/R - 33 42 mA
AVDD - 1 2 mA
DVDD (fs= 44.1kHz) - 8 12 mA
DVDD (fs= 96kHz) - 14 20 mA
DVDD (fs = 192kHz) - 15 23 mA
Power down (PDN pin = “L”) (Note 11)
AVDD+VDDL/R+DVDD - 10 100 LA

Note 5. Audio Precision System Twofii f, ~FEMERIE, JIERERITFHIR — N~ =27 LEZZ TS0,
SC2:SC1:SCO bit=0:1:00 & X,

Note 6. Figure 39 ([=1i#&1512)f H if, 101dB at 16bit data and 118dB at 20bit data.

Note 7. Figure 39 ([E1#512)fd i, SINELIZADE Y MEICEFLEE A,

Note 8. (VREFH — VREFL) D& T I3+5V— &,

Note 9. 77 /L A% — L EEE(0dB), H7)EEIL(VREFHL/R — VREFLL/R)DEEICHHIL £,
AOUT (typ.@0dB) = (AOUT+) — (AOUT-) = +2.8Vpp x (VREFHL/R — VREFLL/R)/5.

Note 10. Load ResistancelZ 2Tl ACH i (DCH > M= 7 5 0)IZx L Tlk ohm (min)T9~, Figure 39
ML TLTZEW, DCAM(DCH M= 7372 L) I2% L T1.5k ohm (min) T, Figure 38% % [if
L TL7EEVY, Load ResistancelX 7 7 R4 2ETT . 7T mZ R e iSO A &
PEAMHIZBUR T2 | B ENMEART DR ) /N S22 I L TLIZS 0,

Note 11. /<7 —%7> 8§ PSN pin = DVDD, £ LIS 2 227 (MCLK, BICK, LRCK)% %t
BTOT 4 VH VAT ZDVSSIZIEE L7354 OfE T,
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By —O—)LA T« T4 LAEE(fs = 44.1kHz)

[AK44955/95]

(Ta=25°C; AVDD=DVDD=3.0 ~ 3.6, VREFHL/R=VDDL/R=4.75 ~ 7.2V; Normal Speed Mode; DEM=0OFF;
SD bit=0” or SD pin = “L”, SLOW bit="0" or SLOW pin = “L”)

Parameter Symbol | min | typ | max | Unit

Digital Filter

Passband (Note 12) | £0.01dB PB 0 20.0 kHz
—6.0dB - 22.05 - kHz

Stopband (Note 12) SB 24.1 kHz

Passband Ripple PR +0.005 dB

Stopband Attenuation SA 100 dB

Group Delay (Note 13) GD - 29.4 - 1/fs

Digital Filter + SCF

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

B y—7O0—)LA T - T4 ILAEE(s = 96kHz)

(Ta=25°C; AVDD=DVDD=3.0 ~ 3.6, VREFHL/R=VDDL/R=4.75 ~ 7.2V; Double Speed Mode; DEM=0OFF;
SD bit="0” or SD pin = “L”, SLOW bit=“0" or SLOW pin = “L”)

Parameter Symbol | min | typ | max | Unit

Digital Filter

Passband (Note 12) | £0.01dB PB 0 435 kHz
—6.0dB - 48.0 - kHz

Stopband (Note 12) SB 52.5 kHz

Passband Ripple PR +0.005 dB

Stopband Attenuation SA 100 dB

Group Delay (Note 13) GD - 28.8 - 1/fs

Digital Filter + SCF

Frequency Response: 0 ~ 40.0kHz | | - | +03 | - | dB

B y—JO—)LA T - 74 ILA%E(s = 192kHz)

(Ta=25°C; AVDD=DVDD=3.0 ~ 3.6, VREFHL/R=VDDL/R=4.75 ~ 7.2V; Quad Speed Mode; DEM=0OFF;
SD bit="0” or SD pin = “L”, SLOW bit=“0" or SLOW pin = “L”)

Parameter Symbol | min | typ | max | Unit

Digital Filter

Passband (Note 12) | £0.01dB PB 0 87.0 kHz
—6.0dB - 96.0 - kHz

Stopband (Note 12) SB 105 kHz

Passband Ripple PR +0.005 dB

Stopband Attenuation SA 92 dB

Group Delay (Note 13) GD - 28.8 - 1/fs

Digital Filter + SCF

Frequency Response: 0 ~ 80.0kHz | | - | +0/-1 | - | dB

Note 12. @i 35% ., PRI D B EIfs (S AT 2907V 7L —R)IZ AL, PB = 0.4535 x fs(@+0.01dB). SB
=0.546 x fs T,

Note 13. T4 VXNV T ANV ZXDIEFRIE T, 16/20/24/328 b T — AN AL P AZIZ 2y S TS T )1
TG BN I ENDETOR T,

MS1560-J-03 2014/04
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Figure 1. Sharp Roll-off Filter Frequency Response
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ma—krFaLA

[AK44955/95]

O —TO—ILA T T 1 L2 (fs = 44.1kH2)

(Ta=25°C; AVDD=DVDD=3.0 ~ 3.6, VREFHL/R=VDDL/R=4.75 ~ 7.2V; Normal Speed Mode; DEM=0OFF;
SD bit=*1” or SD pin = “H”, SLOW bit="0" or SLOW pin = “L")

Parameter Symbol | min | typ | max | Unit

Digital Filter

Passband (Note 12) | £0.01dB PB 0 20.0 kHz
—6.0dB - 22.05 - kHz

Stopband (Note 12) SB 24.1 kHz

Passband Ripple PR +0.005 dB

Stopband Attenuation SA 100 dB

Group Delay (Note 13) GD - 6.25 - 1/fs

Digital Filter + SCF

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

B a—brTaLlA

- Vo —TA—ILA T T 14 LA M (fs = 96kH2)

(Ta=25°C; AVDD=DVDD=3.0 ~ 3.6, VREFHL/R=VDDL/R=4.75 ~ 7.2V; Double Speed Mode; DEM=0OFF;
SD bit=1" or SD pin = “H”, SLOW bit=“0" or SLOW pin = “L”)

Parameter Symbol | min | typ | max | Unit

Digital Filter

Passband (Note 12) | £0.01dB PB 0 435 kHz
—6.0dB - 48.0 - kHz

Stopband (Note 12) SB 52.5 kHz

Passband Ripple PR +0.005 dB

Stopband Attenuation SA 100 dB

Group Delay (Note 13) GD - 5.63 - 1/fs

Digital Filter + SCF

Frequency Response : 0 ~ 40.0kHz | - | +03 | - | dB

B a—brTaoLlA

Vo —TFA—ILA T T 1 LA M (fs = 192kHz)

(Ta=25°C; AVDD=DVDD=3.0 ~ 3.6, VREFHL/R=VDDL/R=4.75 ~ 7.2V; Quad Speed Mode; DEM=0OFF;
SD bit="1" or SD pin = “H”, SLOW bit=“0" or SLOW pin = “L”)

Parameter Symbol | min | typ | max | Unit
Digital Filter
Passband (Note 12) | £0.01dB PB 0 87.0 kHz
—6.0dB - 96.0 - kHz
Stopband (Note 12) SB 105 kHz
Passband Ripple PR +0.005 dB
Stopband Attenuation SA 92 dB
Group Delay (Note 13) GD - 5.63 - 1/fs
Digital Filter + SCF
Frequency Response : 0 ~ 80.0kHz | - | +0/-1 | - |  dB
MS1560-J-03 2014/04
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Figure 3. Short Delay Sharp Roll-off Filter Frequency Response
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B AO—O—)LF 7 - 71 I)L2 % (s = 44.1kHz)

[AK44955/95]

(Ta=25°C; AVDD=DVDD=3.0 ~ 3.6, VREFHL/R=VDDL/R=4.75 ~ 7.2V; Normal Speed Mode; DEM=0OFF;
SD bit=*0” or SD pin = “L”, SLOW bit="1" or SLOW pin = “H”)

Parameter Symbol | min | typ | max | Unit

Digital Filter

Passband (Note 12) | £0.01dB PB 0 8.1 kHz
—6.0dB - 18.2 - kHz

Stopband (Note 12) SB 39.2 kHz

Passband Ripple PR +0.005 dB

Stopband Attenuation SA 94 dB

Group Delay (Note 13) GD - 6.63 - 1/fs

Digital Filter + SCF

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

B AA—A—)LA T - 74 LA (fs = 96kHZ)

(Ta=25°C; AVDD=DVDD=3.0 ~ 3.6, VREFHL/R=VDDL/R=4.75 ~ 7.2V; Double Speed Mode; DEM=0OFF;
SD bit="0" or SD pin = “L”, SLOW bit=*“1" or SLOW pin = “H”)

Parameter Symbol | min | typ | max | Unit

Digital Filter

Passband (Note 12) | £0.01dB PB 0 17.7 kHz
—6.0dB - 39.6 - kHz

Stopband (Note 12) SB 85.3 kHz

Passband Ripple PR +0.005 dB

Stopband Attenuation SA 100 dB

Group Delay (Note 13) GD - 6.00 - 1/fs

Digital Filter + SCF

Frequency Response: 0 ~ 40.0kHz | | - | +03 | - | dB

B AA—A—)LA 7T - 71 LA (fs = 192kHz)

(Ta=25°C; AVDD=DVDD=3.0 ~ 3.6, VREFHL/R=VDDL/R=4.75 ~ 7.2V; Quad Speed Mode; DEM=0OFF;
SD bit="0" or SD pin = “L”, SLOW bit=“1" or SLOW pin = “H”)

Parameter Symbol | min | typ | max | Unit

Digital Filter

Passband (Note 12) | +0.01dB PB 0 35.5 kHz
—6.0dB - 79.1 - kHz

Stopband (Note 12) SB 171 kHz

Passband Ripple PR +0.005 dB

Stopband Attenuation SA 97 dB

Group Delay (Note 13) GD - 6.00 - 1/fs

Digital Filter + SCF

Frequency Response: 0 ~ 80.0kHz | | - | +0/-1 | - | dB

Note 14.i@83e%, BHLIEIE D I Ifs(S AT L 7V 7L —INZEBIL . PB = 0.4535 x fs(@+0.01dB). SB
=0.546 x fs T,

Note 15. 74XV T (VAT KDHTERFIEIE T, 16/20/24/328" v bT — 2N ATV P AZ By R EN TS T T
TE DN SNAETORH T,

MS1560-J-03 2014/04
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Boa— kT4 LA - RO—O—)JLA T T 1 LA (fs = 44.1kHz)

(Ta=25°C; AVDD=DVDD=3.0 ~ 3.6, VREFHL/R=VDDL/R=4.75 ~ 7.2V; Normal Speed Mode; DEM=0OFF;
SD bit=“1” or SD pin = “H”, SLOW bit="1" or SLOW pin = “H”)

Parameter Symbol | min | typ | max | Unit

Digital Filter

zzzPassband (Note 12) | £0.01dB PB 0 8.1 kHz
—6.0dB - 18.2 - kHz

Stopband (Note 12) SB 39.1 kHz

Passband Ripple PR +0.005 dB

Stopband Attenuation SA 94 dB

Group Delay (Note 13) GD - 5.3 - 1/fs

Digital Filter + SCF

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

mBYa—bFT40La - 20—O—)LA 77 1 LA FH (fs = 96kH2)

(Ta=25°C; AVDD=DVDD=3.0 ~ 3.6, VREFHL/R=VDDL/R=4.75 ~ 7.2V; Double Speed Mode; DEM=OFF;
SD bit==1" or SD pin = “H”, SLOW bit="1" or SLOW pin = “H")

Parameter Symbol | min | typ | max | Unit

Digital Filter

Passband (Note 12) | £0.01dB PB 0 435 kHz
—6.0dB - 48.0 - kHz

Stopband (Note 12) SB 85.0 kHz

Passband Ripple PR +0.005 dB

Stopband Attenuation SA 100 dB

Group Delay (Note 13) GD - 4.68 - 1/fs

Digital Filter + SCF

Frequency Response : 0 ~ 40.0kHz | | - | +03 | - | dB

mBYa—bFTa40La - 20—O—)LA 77 1 LA FH (fs = 192H2)

(Ta=25°C; AVDD=DVDD=3.0 ~ 3.6, VREFHL/R=VDDL/R=4.75 ~ 7.2V; Quad Speed Mode; DEM=OFF;
SD bit==1" or SD pin = “H”, SLOW bit="1" or SLOW pin = “H")

Parameter Symbol | min | typ | max | Unit
Digital Filter
Passband (Note 12) | £0.01dB PB 0 87.0 kHz
—6.0dB - 96.0 - kHz
Stopband (Note 12) SB 170 kHz
Passband Ripple PR +0.005 dB
Stopband Attenuation SA 97 dB
Group Delay (Note 13) GD - 4.68 - 1/fs
Digital Filter + SCF
Frequency Response : 0 ~ 80.0kHz | | - | +0/-1 | - |  dB
MS1560-J-03 2014/04
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m DCHE
(Ta=25°C; AVDD=DVDD=3.0 ~ 3.6, VREFHL/R=VDDL/R=4.75 ~ 7.2V)
Parameter Symbol min typ max Unit
High-Level Input VVoltage VIH 70%DVDD - - \Y
Low-Level Input Voltage VIL - - 30%DVDD \Y
High-Level Output Voltage (lout=—100pA) VOH DVvDD-0.5 - - \Y/
Low-Level Output Voltage
(DZFL, DZFR pins: lout=100pA) VOL - - 0.5 \%
(SDA pin: lout=3mA) VOL - - 0.5 V
Input Leakage Current (Note 16) lin - - +10 LA

Note 16. DEML1 pin, 12C piniZNE T7 /L& 7> %72DEMO pin , PSN pin, IZNEECT LT v 7 &0 ET,
(typ. 100kQ)Z D 7=, DEML1 pin, 12C pin, DEMOpin, PSN pinlZZ DLk SERE E9,

MS1560-J-03
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R YFUTRE
(Ta=25°C; AVDD=DVDD=3.0 ~ 3.6, VREFHL/R=VDDL/R=4.75 ~ 7.2V)
Parameter Symbol min typ max Unit
Master Clock Timing
Frequency fCLK 1.7 49,152 | MHz
Duty Cycle dCLK 40 60 %
LRCK Frequency (Note 17)
1152fs, 512fs or 768fs fsn 30 54 kHz
256fs or 384fs fsd 54 108 kHz
128fs or 192fs fsq 108 216 kHz
64fs fsoc 384 kHz
64fs fssd 768 kHz
Duty Cycle Duty 45 55 %
PCM Audio Interface Timing
BICK Period
1152fs, 512fs or 768fs tBCK 1/128fsn ns
256fs or 384fs tBCK 1/64fsd ns
128fs or 192fs tBCK 1/64fsq ns
64fs tBCK 1/64fso ns
64fs tBCK 1/64fsh ns
BICK Pulse Width Low tBCKL 10 ns
BICK Pulse Width High tBCKH 10 ns
BICK “T” to LRCK Edge  (Note 18) tBLR 5 ns
LRCK Edge to BICK “T”  (Note 18) tLRB 5 ns
SDATA Hold Time tSDH 5 ns
SDATA Setup Time tSDS 5 ns
External Digital Filter Mode
BICK Period B 27 ns
BCK Pulse Width Low tBL 10 ns
BCK Pulse Width High tBH 10 ns
BCK “1 to WCK Edge tBW 5 ns
WCK Edge to BCK “7> twB 5 ns
WCK Pulse Width Low tWCK 54 ns
WCK Pulse Width High tWCH 54 ns
DATA Hold Time tDH 5 ns
DATA Setup Time tDS 5 ns
DSD Audio Interface Timing (64 mode, fs=44.1kHz)
DCLK Period tDCK 1/64fs ns
DCLK Pulse Width Low tDCKL 160 ns
DCLK Pulse Width High tDCKH 160 ns
DCLK Edge to DSDL/R (Note 19) tDDD -20 20 ns
DSD Audio Interface Timing (128 mode, fs=44.1kHz)
DCLK Period tDCK 1/128fs ns
DCLK Pulse Width Low tDCKL 80 ns
DCLK Pulse Width High tDCKH 80 ns
DCLK Edge to DSDL/R (Note 19) tDDD -10 10 ns
MS1560-J-03 2014/04
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Control Interface Timing
CCLK Period tCCK 200 ns
CCLK Pulse Width Low tCCKL 80 ns
Pulse Width High tCCKH 80 ns
CDTI Setup Time tCDS 50 ns
CDTI Hold Time tCDH 50 ns
CSN High Time tCSW 150 ns
CSN “J” to CCLK 1 tCSS 50 ns
CCLK “T”to CSN 1~ tCSH 50 ns
Control Interface Timing (1°C Bus mode):
SCL Clock Frequency fSCL - 400 kHz
Bus Free Time Between Transmissions tBUF 13 - us
Start Condition Hold Time (prior to first clock pulse) tHD:STA 0.6 - us
Clock Low Time tLOW 13 - us
Clock High Time tHIGH 0.6 - us
Setup Time for Repeated Start Condition tSU:STA 0.6 - us
SDA Hold Time from SCL Falling (Note 20) tHD:DAT 0 - us
SDA Setup Time from SCL Rising tSU:DAT 0.1 - us
Rise Time of Both SDA and SCL Lines tR - 0.3 us
Fall Time of Both SDA and SCL Lines tF - 0.3 us
Setup Time for Stop Condition tSU:STO 0.6 - us
Pulse Width of Spike Noise Suppressed by Input Filter tSP 0 50 ns
Capacitive load on bus Cb - 400 pF
Reset Timing
PDN Pulse Width (Note 21) tPD 150 ns

Note 17. 1152fs, 512fs or 768fs /256fs or 384fs /128fs or 192fs ZY)0%: x 72354 1ZPDN pinE7=1ZRSTN bit T

Vv RLTTFEVY,

Note 18. ZOHHEEIZLRCKD = P EBICK DTN EARSRN IR EL TWE T,
Note 19. 7 —ZE(F N E R SNDETT,

Note 20. 7 — % |3 #{%300ns(SCLD . B F A% 0 BER) DR S22t niEa v £8 A,
Note 21. PDN pin&Z“L"lZ 75 Z & TU &y ERD00 £,

MS1560-J-03 2014/04

-21-



AsahiKASEI

m2A2 TR
1/fCLK

[AK44955/95]

MCLK
tCLKH tCLKL
1/fs
LRCK
BICK
tBCKH tBCKL

————————————————————————————————————————————————————————————————— VIH
WCK
————————————————————————————————————————— VIL

BCK

tBH

tBL

Clock Timing

MS1560-J-03
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BICK

DCLK

DSDL
DSDR

DCLK

DSDL
DSDR

Audio Serial Interface Timing (DSD Phase Modulation Mode, DCKB bit = “0”)

MS1560-J-03 2014/04
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VIH
CSN VIL
VIH
CCLK
VIL
VIH
CDTI
VIL
WRITE Command Input Timing
tCSW
VIH
CSN VIL
VIH
CCLK
VIL

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

WRITE Data Input Timing

MS1560-J-03
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PDN

Power Down & Reset Timing

VIH
WCK

VIL

VIH
BCK

VIL

VIH
DATA

VIL

External Digital Filter I/F mode
MS1560-J-03
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9. BaEENEA

m D/AZHBRE—F

AK44955/95(ZPCMF — % L DSDT — % D i 7 Z DIAZHAT % Z & N A[RE T4, DSD modefi%, DCLK,
DSDL, DSDRO# E > 5DSDT — 4 % AJ)C& £9, PCM mode TiXBICK, LRCK, SDATAD £ £ L
SPCMT—# & A LET, T— ROV 2 I1ID/P bit T/T\ £ 9, D/P bit CPCM/DSD mode % 1] V) % x.
THAIIRSTNDItTY 2y b LT FEW U0 R 212132 ~ 3fFRE D) D £37, 3T L bE— FIIZPCM
T — 5’@% XS L ET,

D/P bit Interface
0 PCM
1 DSD

Table 1. PCM/DSD Mode Control

F7-. DPbit==0"D¥4 . WiFkDigital Filter & 4M5iDigital Filter I/F % 3R~ % Z & 23 v[gET9, FMADigital
Filter I/F{ H FF(EX DF I/F mode)i%. MCLK, BCK, WCK, DINL, DINRO& E > b T —X 2 AT LET,
E— FUIEIZEXDF bit T/TV £ 3, EXDF bit T #SDigital Filter & 445 Digital Filter I/F 4 8% 2 2 %5613
RSTNbitCU -ty FLTFIV, B0 ZITIF2 ~3MfFRED DD £,

EXDF bit Interface
0 PCM
1 EX DF I/F
Table 2. Digital Filter Control (DP bit = “0”)

mRTLAYAYY
[1] PCM mode

AK4495S5/95\Z 48572 7 1 v 71X, MCLK, BICK, LRCK T3, MCLK & LRCKIZ[RI#IT A M EITH Y £T
DA ZE B DEDNETH Y FH A, MCLKIZA V¥ —FR L — a7 (VX EASERGICHERA S E
9, MCLKJ&E 5 % 5% &9 % Jii%i%(Manual Setting Mode) & 7 /31 ANELCHBEIRRE T 5 ik (Auto
Setting Mode) @ 2 >3 & Y £ 9, Manual Setting Mode (ACKS pin = “L”, Normal Speed mode) Ci%. MCLK
JEW BT BB E S ET(Table 4), Ut MERRE: (PDN pin = “T) i3 Auto Setting Mode |Z5%E S
9, Auto Setting Mode (ACKS pin = “H”) TiZ, ¥ 7V 72— F EMCLKJE I Bk S h
(Table 5), WEEZ v v 7 1X5@E U] 72 & 5 (Table 6) IC BEhERE SAVE T,

FEFICMCLK £ 72 IXLRCK N IE & » 7233 . AK4495S/951X HENIZ U & MRRBICZR2 D . 7 e s
HJ11ZAVDDR2EE (typ) &= H 1 L £ 97, MCLKé: LRCKZ B A%, V-t v MRENSERR S LEEZ B
LF9, I ONKF X MCLKELRCKN AN E D E T/NU =X 7 RRETT,

%A B — R COMCLKJE E# L Table 3T/ 4L 5 A A ME D HHE L TR S,
(1) /87 L JLE— K (PSN pin = “H”)
1. Manual Setting Mode (ACKS pin = “L”)

KA B — R TOMCLKJEH # X Table 3T/ S5 W # & 4 HALE LT TF &V, DFS1 bitiZ“0” 2 [#
EINFET, ZOF— RiE, ME5EICITRE L TOER A,

MS1560-J-03 2014/04
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LRCK MCLK (MHz) BICK
fs 128fs 192fs 256fs 384fs 512fs 768fs 1152fs 64fs
32.0kHz N/A N/A 8.1920 | 12.2880 | 16.3840 | 24.5760 | 36.8640 | 2.0480MHz
44.1kHz N/A N/A 112896 | 16.9344 | 225792 | 33.8688 N/A | 2.8224MHz
48.0kHz N/A N/A 12.2880 | 18.4320 | 245760 | 36.8640 N/A | 3.0720MHz

Table 3. System Clock Example (Manual Setting Mode @Parallel Mode)(N/A: Not available)

32kHz~96kHz D% 7Y o 7 L— F £ Txfhis L £ 9 (Table 4), {H. L. 32kHz~48kHzD % 7Y o 7 L—
I TlZ. MCLK= 256fs/384fsTDDR, SINIZ. MCLK= 512fs/768fsDiF 2 b~ T3dBfREL L L £7°,

ACKS pin MCLK DR,S/N
L 2561s/3841s/512fs/768fs 120dB
H 2561s/384fs 117dB
H 512fs/768fs 120dB

Table 4. MCLKJ& %t DR, SINOD A (fs = 44.1kHz)

2. Auto Setting Mode (ACKS pin = “H”)

MCLKE W E & o 7)) v 7 A — RiIZEERH(Table 5) SN F§°, & A — R TOMCLKJEREE I
Table 6 T/R S5 JEH 2 SN HEHE L TR S0y,

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 5. Sampling Speed (Auto Setting Mode @Parallel Mode)

LRCK MCLK(MHz) Sampling
fs 32fs | 48fs | 64fs | 96fs | 128fs | 192fs 256fs 384fs 512fs | 768fs | 1152fs Speed
32.0kHz | N/A | N/A | NJA | NIA N/A N/A (8.192%) | (12.288%) | 16.384 | 24.576 | 36.864 Normal/
44.1kHz | N/JA | N/A | N/A | N/A N/A N/A | (11.2896%) | (16.9344%) | 225792 | 33.8688 | N/A (Double*)
48.0kHz | N/A | N/A | NJA | N/A N/A N/A | (12.288*%) | (18.432%) | 24576 | 36.864 | N/A
88.2kHz | N/A | N/A | NJA | N/A N/A N/A 22.5792 33.8688 N/A N/A N/A Double
96.0kHz | NVJA | N/A | NJA | N/A N/A N/A 24.576 36.864 N/A N/A N/A
176.4kHz | N/A | N/A | N/A | N/A | 225792 | 33.8688 N/A N/A N/A N/A N/A Quad
192.0kHz| N/A | N/A | N/A | N/A | 24576 | 36.864 N/A N/A N/A N/A N/A Quad
384kHz | N/A | N/A | 24576 | 36.864 | N/A N/A N/A N/A N/A N/A N/A Oct
768kHz | 24.576 | 36.864 | N/A | N/A N/A N/A N/A N/A N/A N/A N/A Hex
Table 6. System Clock Example (Auto Setting Mode @Parallel Mode) (N/A: Not available)
MS1560-J-03 2014/04
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MCLK= 256fs/384fs® & % . Auto Setting Model|Z32kHz~96kHzD %> 7 U > 7 L— F £ THRIG L FT
(Table 7), fH.L. 32kHz~48kHzD Y% > 7'V > 7 L— K Cid, MCLK= 256fs/384fsCPDDR, S/IN/Z, MCLK=
512fs/768fsDFFIZ LL-~T3dBREELL L £ 7,

ACKS pin MCLK DR,S/N
L 256fs/384fs/512fs/768fs 120dB
H 256fs/384fs 117dB
H 512fs/768fs 120dB

Table 7. MCLKJ&# %t X DR, SIND BEf#(fs = 44.1kHz)

3. Digital filter

AK44955/95CLSD pin, SLOW pinTAFEIEDT 4 VXN T 4 VA ZRETE £, TRENHFADOEE
TH AN TT,

SD pin SLOW pin Mode
L L Sharp roll-off filter
L H Slow roll-off filter
H L Short delay Sharp roll-off filter (default)
H H Short delay Slow roll-off filter

Table 8. Digital Filter Setting

AK44958/951% L 0 R 2% < L7cEES vIEET9, SSLOW pin=“H D & & ZDEEIZ/2 D £
—g_o

(2) ¥ U7 /vE— K (PSN pin =“L")
1. Manual Setting Mode (ACKS bit = “0”)

MCLKJE R E X B Eh% € SN E 34, DFS2-0bit TH > 7Y 7 A — K& E L 7 (Table9), FA Y
— R TOMCLKJE WL Table 10 TR S A JEHE 2 ST DG L TR SV, NU—F 0 U fiRERIEE
(PDN pin = “L” — “H”)lZManual Setting ModelZ5% & S #VE$, DFS2-0 bit% 8] 0 3 2 72555 1ZRSTN bit T
Uy FLTRFEUY,

DFS2 DFS1 | DFSO Sampling Rate (fs)
0 0 0 Normal Speed Mode 30kHz ~ 54kHz | (default)
0 0 1 Double Speed Mode 54kHz ~ 108kHz
120kHz ~
0 1 0 Quad Speed Mode 216kHz
0 1 1 Revered -
1 0 0 Oct Speed Mode 384kHz
1 0 1 Hexa Speed Mode 768kHz
1 1 0 Revered -
1 1 1 Revered -

Table 9. Sampling Speed (Manual Setting Mode @Serial Mode)

MS1560-J-03 2014/04
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LRCK MCLK(MHz) Sampling
Fs 32fs 48fs 64fs 96fs 128fs | 192fs | 256fs | 384fs | 512fs | 768fs | 1152fs Speed

32.0kHz N/A N/A N/A N/A N/A N/A 8.1920 | 12.2880 | 16.3840 | 24.5760 | 36.8640
44.1kHz N/A N/A N/A N/A N/A N/A 11.2896 | 16.9344 | 22.5792 | 33.8688 N/A Normal
48.0kHz N/A N/A N/A N/A N/A N/A 12.2880 | 18.4320 | 24.5760 | 36.8640 N/A
88.2kHz N/A N/A N/A N/A N/A N/A | 225792 | 33.8688 | N/A N/A N/A
96.0kHz N/A N/A N/A N/A N/A N/A | 245760 | 36.8640 | N/A N/A N/A Double
176.4kHz N/A N/A N/A N/A | 225792 | 33.8688 | 45.1584 | N/A N/A N/A N/A
192.0kHz N/A N/A N/A N/A | 245760 | 36.8640 | 49.152 N/A N/A N/A N/A Quad
384kHz 12.288 | 18.432 | 24576 | 36.864 | 49.152 N/A N/A N/A N/A N/A N/A Oct
768kHz 24.576 36.864 49.152 N/A N/A N/A N/A N/A N/A N/A N/A Hexa

Table 10. System Clock Example (Manual Setting Mode @Serial Mode)

2. Auto Setting Mode (ACKS bit = “1”)

MCLKJE R S L V> 7 ) o 7 28— RiZHER H(Table 11) 115 728, DFS2-0 bitOF% EIZAE T,
KA — R TOMCLKJE i #x i3 Table 12 T/R S5 B 2 MR G L TR E W,

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

Table 11. Sampling Speed (Auto Setting Mode @Serial Mode)

LRCK MCLK(MHz) Sampling
fs 32fs | 48fs | 64fs | 96fs | 128fs | 192fs 256fs 384fs 512fs | 768fs | 1152fs Speed
32.0kHz | N/A | N/A | NJA | NA N/A N/A (8.192%) | (12.288*) | 16.384 | 24.576 | 36.864
44.1kHz | N/JA | N/A | N/A | N/A N/A N/A | (11.2896%) | (16.9344%) | 225792 | 33.8688 | N/A (SSS&ZL{)
48.0kHz | N/A | N/A | NJA | N/A N/A N/A | (12.288*%) | (18.432%) | 24576 | 36.864 | N/A
88.2kHz | N/A | N/A | NJA | N/A N/A N/A 22.5792 33.8688 N/A N/A N/A Double
96.0kHz | N/A | N/A | NJA | N/A N/A N/A 24.576 36.864 N/A N/A N/A
176.4kHz | N/A | N/A | N/A | N/A | 225792 | 33.8688 N/A N/A N/A N/A N/A Quad
192.0kHz| N/A | N/A | N/A | N/A | 24576 | 36.864 N/A N/A N/A N/A N/A Quad
384kHz N/A N/A | 24.576 | 36.864 N/A N/A N/A N/A N/A N/A N/A Oct
768kHz | 24.576 | 36.864 | N/A N/A N/A N/A N/A N/A N/A N/A N/A Hex

Table 12. System Clock Example (Auto Setting Mode @Serial Mode)

MCLK= 256fs/384fs & % | Auto Setting Model|Z32kHz~96kHzD %> 7' U > 7 L— F £ THRIG L FT
(Table 13), {H L. 32kHz~48kHzDH> 7Y > 7 L — k Tid, MCLK= 256fs/384fs CDDR, S/Ni¥, MCLK=
512fs/768fs DI L T3dBFEESL(L L £,

MS1560-J-03

ACKS hit MCLK DR,S/N
0 256fs/384fs/512fs/768fs 120dB
1 256fs/384fs 117dB
1 512fs/768fs 120dB

Table 13. MCLKJ## % &DR, SIND Bf#&(fs = 44.1kHz)
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(default)

AsahiKASEI
3. Digital filter
AK4495S/957C|SD bit, SLOW bit CAREEH DT 4 XL T 4 M E ERETEET, TNENHADEET
TR AR TTHETT,
SD bit SLOW bit Mode

0 0 Sharp roll-off filter

0 1 Slow roll-off filter

1 0 Short delay Sharp roll-off filter

1 1 Short delay Slow roll-off filter

Table 14. Digital Filter Setting

AK44955/95(% 1 0 AR R 2% < L7-EES FIEE T, SSLOW bit = “1” (05H D) & & & DEEIC

AU S

MS1560-J-03
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[2] DSD mode

[AK44955/95]

VB2 7 1 71X, MCLK, DCLK 9, MCLK & DCLKIZ[EIMI 42 KB IXH D T MifEE2 S bR 5
FWiEbh b £ A, MCLKJEWEIIDCKS bit TRtE L 97,

EYEF(PDN pin=“H")IZ, MCLKZ I o 7235615, AK4495S/95(X B #RIC Y &~ MREEIZZR D . 7F
2 7 IIXAVDD/2EE (typ) = tH /1 L £ 7,

DCKS bit | MCLK Frequency | DCLK Frequency
0 512fs 64fs (default)
1 768fs 64fs

AKA495S/95[3DSDF— & % k U — 1 1>2.8224MHz(64fs) & 5.6448MHz(128Fs) i %t L % 97,

Table 15. System Clock (DSD Mode)

RE L

DSDSEL bit Cf7\>, DSDSEL bit = “0”?® & & 2.8224MHz (64fs)(Z*fiis L, DSDSEL bit = “17D &
5.6448MHz (128fs)IZ%f it L £ 97,

DSEi?EL DSD data stream
0 2.8224MHz (default)
1 5.6448MHz

Table 16. DSD Sampling Speed Control

AK44955/95/ % Volume passtéien’ & V) £9, DSDD1-0 bit C3FEAEIRIN Tx £,

DSDD1 DSDDO Mode
0 0 Normal path (default)
0 1 Volume pass
1 0 Reserved
1 1 Reserved

Table 17. DSD Play Back Mode Control

AK44955/95(XDSD D 4 —F 1 A5 — Z 532048sample(1/fs) DHAR 4= T»1”, “0” L Zp» 7= & ENFETHD
Ha— FTAHENHY £, DDMbit TZ D I = — MEREPANTR D £9, 22— FINEHA.
Lch & Rechd 7 7 774 DML bit, DMR bitiZ 2 T E 9, 503885 O LU > T2 RFIZ 2 = — b & B B8
BRI DM, LA CTERT 2 EDMC it CEIRTEX 9, Ja2— & LU AKX THRT 2541
DMRE bit CfiEfR3 2% Z &3tk E T,
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RA—FTAFA VBT —RITF+—T vk

[1] PCM mode

[AK44955/95]

F—F 4 A7 —HIBICK & LRCKZffi o TSDATAMH A EnE+, 8fEOT—4 74—~ v b
(Table 20)i%. DIF2-0pin (/X7 LLE— ) F72iX, DIF2-0bit (V7 /E—F) TERTEET, &
EF—FRKEBMSB7 7 —A b, 2sa T VAL NDOT—H 74—~ NTBICKDINME E3) T v F &
AVET, Mode2%16E > k. 208y N CESTZGEITT — X D72 W0LSBIZIZ0"E2 AT L TRV,

Mode | DIF2 | DIF1 | DIFO Input Format | BICK Figure

0 0 0 0 16bitf% & >32fs | Figure 9

1 0 0 1 20bitf% & > 48fs | Figure 10

2 0 1 0 24bitRijFE® | >48fs | Figure 11 | (default)

3 0 1 1 24bit I’SH#2 | >48fs | Figure 12

4 1 0 0 24bittk i > 48fs | Figure 10

5 1 0 1 32bittk &h > 64fs | Figure 13

6 1 1 0 32bitFIES D >64fs Figure 14

7 1 1 1 32bit I’SH#: | >64fs | Figure 15

Table 18. Audio Interface Format
LRCK

o 1 10 11 12 13 14 15 o 1 10 11 12 13 14 15 0 1
RN NZninnnnnni
(32fs) / %

[} A [} / }
SNI?A(;TAO 15 142 51a|3fl2]1]o0]15 14? 6|5 (4]|3[2]12]0]15]14

ode /

! v ! / :

b 1 / 14 15 16 17 31 o 1 / 14 15 16 17 . g31 |0 1
SNZhnZahhzahzann
(64fs) | -4 'g i A -é |

ey . |

SDATA Don't care 15 | 14 ? 0 | Don't care 15| 14 "#/r 0|
Mode O A /: T
| 15:MSB, 0:LSB ! !

i(* Lch Data >i< Rch Data 4*

Figure 9. Mode 0 Timing
LRCK

I0 1 r 8 9 10 11 12 - 31 IO 1 8 9 10 11 12 . 31 ! 0 1
iR
(64fs) | / % | / % |

7 7
SNIIDA(;TA]- Don’t care 19 4 0 || Don’t care 19 é 0 i
ode A o !

! 19:MSB, 0:LSB ﬁ ! ﬁ |

| / | / |
SDATA Don'tcare |23 222120119 ﬁ 0 |Dontcare |23 22(21]20]19 f'"/r 0
Mode 4 | A — 7 —

i 23:MSB, 0:LSB . |

‘4— Lch Data P:! Rch Data ————p

Figure 10. Mode 1/4 Timing
MS1560-J-03 2014/04
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LRCK |
iO 1 2 , 22 23 24 30 31 IO 1 2 f 22 23 24 / 30 31 iO 1
BICK Uﬂ_ﬂJJIﬁUUffgﬁffkﬁﬂfff
| A |
SDATA 23| 22 é 1| 0 | Don't care 23| 22 Z 1| o | Don'tcare 23 | 22
i 23:MSB, 0:LSB i ’ i
ki Lch Data Pi{ Rch Data 4*

Figure 11. Mode 2 Timing

| |
1 2 3 24 25 31 23 24 25 31 0

o TUIUIZUITZ U Jﬂ%fﬁ%m 17
Z

NN

] /
SDATA

231 22 1 | O | Don'tcare 23|22

"x

|

|
1| O | Don'tcare | 23

|

|

|

|

| 23:MSB, O:LSB i
[}

&7 Lch Data pid Rch Data ———
' Figure 12. Mode 3 Timing

LRCK _| | [

. r r
1 20 21 22fJ 32 33, 63 0 1 20 21 22 32 33/ 63 0 1

BICK(12815) 7 M I_I/LH_FLI_L/T gl gumfuwm
[ Z 2B/ AE

l0 1 12 13 14y 23 2 31 ,o 1 2;" 12 13 1afy 23 2 ;0 o 1
ek ] Mumnguui.fj pipiy ﬂguw 7

SDATA 31|30| |20|19|18|.|I"" 98 ,.|1|0 31|30|;:|20|19|18|§|9|8|§|1|O 31|
-, a a

Lch Data

SDATA . ;.":

GO

Rch Data

1: MSB, 0:LSB

. A

< > <
'3 |

Figure 13. Mode 5 Timing

MS1560-J-03 2014/04
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LRCK

_I
BICK(128fs) ﬂ_ﬂ_ﬂ_%

r
21 22

32 33;!"'"

[AK44955/95]

—

I
63 0 1 2

? 20 21 22r 32 33 1
ﬁﬂﬂ@ﬂﬂﬂﬂﬂﬂﬂﬂ@ﬂﬂ?ﬂﬂﬂ

63

1
0

SDATA 31|30|-""|12|11|10|g—|_| ﬂ 31|30| |12|11|10|,-"—|—| ;-': 31
. r
12 13 14 23 24 l'"r 31 '0 141 23 24!"" 31 :o 1

sicK(sars) | ﬁT_I_I_H_I_L/

ﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

SDATA 31|30| |2o|19|18|..-"' II|1|0 31|30| |20|19|18|f|9|8|f|1|0 31|

[} [} I

L Lch Data ’L Rch Data ’i

i 31: MSB, 0:LSB i i

Figure 14. Mode 6 Timing
LRCK a | L
Bmmmﬂﬂﬂﬂﬁﬁﬁﬁﬁﬁﬁﬂﬂﬂﬂﬂﬁﬁﬁiﬁﬁdﬂﬂﬂ
}
SDATA 31 p 131211 _ﬂ_\ ; H/ 13 12|11 ;|_\ :'} |
12 13 14 ! 24 25 ’,# 13 14.!"" 24 25§ il
BICK(64fs) T_I_]_I_L/ ‘1_|‘|_|‘|_|‘|_|‘L§ 1 M4 il M
DATA 0 31;: 21|20]19 31 §21 2019 9|s ; 2|1 oI
> | ; | ! ’j + |
i Lch Data | Rch Data :
< < P
i 31: MSB, 0:LSB i i
[}

Figure 15. Mode 7 Timing

[2] DSD mode

DSDT —# AN 1D

D iDCKBbutf}iim“é L NTIRE T,

DCLK (64fs)
DCKB=1

DCLK (64fs)
DCKB=0

DSDL,DSDR

DO
Normal

D1

D2 D3

DSDL,DSDR

Phase Modulation D1

DO

D2 D3

A%, DIF2-0 pin X% U'DIF2-0 biti3 #2594, DCLKJE ¥ £ki%64fs, 128fs T3, DCLK

MS1560-J-03

Figure 16. DSD Mode Timing
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[3] 4MEBT BT 4 LA E— F (EX DF I/F mode)

TREED, DWIIWCKLEHIH OBCKDE%E T,

F—5F 4 45— % IIMCLK, BCK K& "WCK Zffi > TDINL, DINR/>H AT S 4, FEHOT —% 7+
—~ v I (Table 20)23DIF2-0bit CI#RTE £9, 7 —FIIBCKDOMLH XY TT v F I E T, BCKIZIE
MCLKERIL 27y 72 AL TLZEW, BCK, MCLKIZNN—Z M LI=b D a AT LARNTL IEEN,
£ A — R TOMCLK & BCK®D & £ iX Table 19 Crr &4 5 I H & S 0> 5 A S L TL 72 &0y,

Sampling MCLK&BCK [MHz] WCK ECS
SpeedkHz] ["o567s | 384fs | 5i2fs | 768fs
768 N/A N/A 24.576 | 36.864 16fs 0 (default)
(432-864) 32 48 DW
384 12.288 | 18.432 | 24.576 | 36.864 8fs 1
(216-432) 32 48 64 96 DW
Table 19. System Clock Example (EX DF I/F mode) (N/A: Not available)
Mode | DIF2 DIF1 DIFO Input Format
0 0 0 0 16biti% h
1 0 0 1 N/A
2 0 1 0 N/A
3 0 1 1 N/A
4 1 0 0 24bit% 55
5 1 0 1 32bittk &h (default)
6 1 1 0 N/A
7 1 1 1 N/A

Table 20. Audio Interface Format (EX DF I/F mode) (N/A: Not available)

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

- >
WCK | ‘I

o1 . 5 9 10 u 4 u 26 27 28 20 30 31 b 1
MUt iirir
B:HIF_eor 3130 ?24 23|22 21 20 3 16 | 15 14? 6|s]al3f2]1]o0

SN IR S R
oo (TN Zinirirnr
DINL or I / / i % % I
DINR Don't care? Don't care ZDon’f care 4 31 4 3| 2| 1] 0 |pontcare

o / 5 6 7 8 /23 :4 25 ?_ 17 '”_44 45 46 47 io 1
BCK / /
DNWRHH?UUUU% gjjgfffﬂﬂf
DINR Don‘tcare:é Don't care ‘/, Don't care é 31 é 3] 2| 1] o0 |Dontcare

Figure 17. EX DF I/F Mode Timing
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B D/AERE—FUYYEHEZFISZT

RSTN bit

l—— >4/ffs ——p

1
D/A Mode PCM Mode >1|< DSD Mode

|
—»i — >0

[}
D/A Data PCM Data V DSD Data

Figure 18. D/A Mode Switching Timing (PCM to DSD)

RSTN bit
]
!

D/A Mode E DSD Mode >< PCM Mode
— 24/fs —

D/A Data DSD Data V / PCM Data

Figure 19. D/A Mode Switching Timing (DSD to PCM)

Note. DSD model51325%7° 5 75%7 = —7 1 Z{g 5L > & LEd, SACDY +—~» k7 7 (Scarlet
Book) Cld, DSDIE 5D E—7 L-YVINZ DT 2 —T 4 iz 5 2 LIRS TV ERA,

BTAIVIF7PVRIT LA

IR ¢ V212 X % 3JE W #5(32kHz, 44.1kHz, 48KHZ)X It DT 4 = 7 7 L A7 ¢ L& (50/15usFFiHE) &2 N
i L CUNE T, 256fs/384fs & 128fs/192fs DIRFIZIXT 4 =2 7 7 A7 4 )L X [ZOFF T, DSD modeffiZ
IZDEM1-0 bitiZ#£%h T4, PCM mode & DSD mode% ] ¥ # 2 T & i I3 RFF SN E T,

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

Table 21. De-emphasis Control
m HHARY 2—L (PCM, DSD)

AK44955/951% . Fvo FIIRSED T 4P H NV IR 20— A(ATT)Z N L THY, MUTEZR & $20.5dBAT v 7,
256~V RIETEET, ZORY2—AIDACORTEHZELESIL, AJ1T —4#%0dB7)5-127dBETT 7 %
—var, ¥Fo3ta—hCEE T, HEEROERITY 7 MNEB AL THDO TER H1I 114’/7“‘/7‘/42“
I3 ALEH A, FFH(B)H00H(MUTE) £ TIZIX 7424 0 E9, A=y WUy N 58T v T F—
VLSRR b AvE T, RSTN bit = “0”IZ8RET D&, ATTEIZFFHIZHIE LS, 2D, RSTN
bit = “1"IZFXE T DL, ATTEIZZNE N DR EME~EIFL E7, PCM mode £DSD mode Z 10z THL-
AL ENE if%%éhi%

. ERIRFH
Sampling Speed 0dB to MUTE
fs = 44.1kHz 168.3ms
fs = 96kHz 77.3ms
fs = 192kHz 38.6ms

Table 22. ATT &R

MS1560-J-03 2014/04
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m ¥ OikHi#EE (PCM, DSD)

[AK44955/95]

AK4495S/95(XF ¥ R /MNE O a i REZ R b £ 77, & F v RV D AT —Z 738192[RlEifE L T“0”
DOEE. KT ¥ F/VODZF pinBAMANLIZHIZ 720 9, ZO%, &FT v FIVDANT—X R0 T/<
72 % EXFIST B F v XV DODZF pini“L 272 W £9°, RSTNbit23“0” D545, MW F v /L DDZF pini«H”
2720 £9°, RSTN bit3“1I272 o722, KT ¥ RAVDAST —Z 30" Tl 725 EXfIST 5 F ¥ xb
DDZF pin2i4 ~ 5LRCKZIZCL /e 0 £9°, F£72., DZFM bitZ“1"129 5 L [l F ¥ XNV D AT T — i3
8192 it L CYO” DA DI, MiF ¥ F/LDDZF pin2i“H” 272V 4, ¥ ok HHHEIZDZFE bit THE%)
ICTEx £, 20K, HF ¥ R/LDODZF pinidiFic“L” T4, DZF pindO#tEIEDZFB bit Chiind 5 Z & 73

AT
DZFE DZFB Data DZF-pin

0 - L

0 1 - H

0 not zero L

1 Zero detect H

1 not zero H

Zero detect L

Table 23. Zero Detect Function and DZF Pin Output

m £/ SI)LH A#RE(PCM, DSD, Ex DF I/F)

AK44955/95[ZMONO bit& SELLR bit C AN & 1 OMAGEHLEEZET X £4, ZOMEEIZT X ToA

—F A AT A=y FCHATE ET,

MONO bit SELLR bit Lch Out Rch Out
0 0 LchIn Rch In
0 1 Rch In LchiIn
1 0 LchIn LchiIn
1 1 Rch In Rch In

Table 24. MONO Mode Output Select

m SEFEBMEE(PCM, DSD, Ex DF I/F)

AK4495S/95(F4F7x12 L W . SC2-0bitTHEAX 2 hu—/LTXx F 1,

SC1 SCO Mode
0 0 1 (default)
0 1 2
1 0 3
1 1 4

Table 25. SC1-0 bits Control

SC2 biti% “1”? & ZModeb & 72 %,

MS1560-J-03
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m VY7 kS a— BEE (PCM, DSD)

V7 M a— MIT 4 PHNANCFET SN ET, SMUTE ping “H” £ 72 1XSMUTE bitZ <1723 5 & 2D
RER DATTRR EMED HATTRREM x ATTEBRR] CANT — 4 -0 (“ON)ETT TR —Ta rSnET,
SMUTE pin% “L” & 721ZSMUTE bitZ 0”29 % & —ofREEDRER S 1, —o0 HATTRR EfH x ATTERIFH
TATTREME TEIFLET, Y7 FIa— ML, oL T 73— a Y SNDHENTERS D &
TTr—Ya PR &, R A 7V TATTREME CEIFLES, V7 M a— MERIIG %
EDTIEFERFRET VB 56 EICAENTT,

SMUTE pin or
SMUTE bit

() )

ATT_Level

3

Attenuation

=00

GD GD
—» <4 o) —» <4 2

AOUT

(4)
8192/fs

DZF pin

1

(1) ATTRREME x ATTIERI[], #1212, Normal Speed Modelf, ATTRR EfE 732557 ¥4 11 7424LRCK
YA 7 TT,

2 T4 THENATNIKTT DT Fa S HNFEEBIEGD) A b HET,

() Y7 b a— M., —0oETT T 3—a VENDRICHREND E T T 32— a Vindilr &
I, FUHA 7V CTATTREEE TEIFLET,

(4) &F v xNDANFIT — 2 238192[mHfE L CTO’DHE . T v R/VDODZFpinlZ“H” 1272 v £4, %
D% BT X FNDANT =230 TR 2 & G 2T v XV DODZFpinA L2 72 ) £7,

Figure 20. Soft Mute Function

mATLYEY bk

BEIRONKEIZ X, PDN pinlZ—E“L"Z AL TU Yy FLTFIW, 78 ZEHIIMCLKAIIIZ L W ~T
— Z T ARBENRER S I, T 4 DA IVERIINEL S T v 2 DSMCLK & 4lfsh 7 v b LTz, RU—Z 7 0k
REMiEbR SV E T,

MS1560-J-03 2014/04
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m /N J—ON/OFF 24 =4

AK4495S5/95[IPDN pinZ“L 2T A Z L CL ANV Yy hSNANT =X T E— RICAD ET, 77
a7 MNiE7e—7 4 7 Hi-2) T4, PDNOZy I Tr U w7 JAXNRIVEST, 7V /A4 X
MU AT MIEETHIHAIL, 7He WAz TIa— LT EEN,

RSTN bit “0" CDACH\ &Vt y hT A Z Nk ET, ZoLEELVIAZ IV tsnT, 7FHue s
HAIIVCMLURIZZ2 Y £9, RSINOZ v P TRZIBZ 7 U w7 ) A XN, VAT MBS HEEIL. T
Fua A EMTTI2a— L TLEE N,

Power /

PDN pin @

_

Internal

State Normal Operation Reset

DAC In
(Digital)

“0’data

1 1
] ]
¥ : “0"data
1 1
1 1
—» —GD
)

DAC Out (©)
(Analog)

4) 3)

R L LT ST

R T N

®)

Don'’t care

Clock In Don't care
MCLK,LRCK,BICK

U]

DZFL/DZFR

External
Mute © Mute ON Mute ON

Notes:
(1) EIFEBEALPDN pinZ “L”7>6 A % — K L150nsLA EOf#, PDN pinz“L”IZ L TR W),
() T4 VHENATNHKT DT a SRR E(GD) 2 F b £,
Q) NT—=F T W, T r 7 HINEHI-Z T,
APDNEHZDOEy I(NTY)TI Y v /A ZARMASNET, 20/ A RFT =2 BR0OHET

b ET,
(5) /37 — & 7 ARAE(PDN pin = “L”) Tld4 27 1t v 7 AJJ(MCLK, BICK, LRCK) % 1k6h % = L R T&
£7,
6) 27 Vv ) A R@)RMBIC AR BAET T Z N EIMBTI2a— L TFEY, A 3I0
BlERLET,

(7) /XU — & 7 L RRE(PDN pin = “L”) CiX, DZFL/R pinif“L"IZ72 0 9,

Figure 21. Power-down/up Sequence Example

MS1560-J-03 2014/04
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m )ty FEEE
(1) RSTNbitic L5 V& v k
RSTNbitZ“0”29 5 EDACIEY v hEET0, WL VA X iZvEb s s A, 2O, 7)1

7 HINIVCMUREEIZ 72 Y . DZFL/DZFR pinid“H”Z72 YV ¥ 97, Figure 22/{ZRSTNbitiz L2Vt v b
— AR LET,

RSTN bit
— [—3-4/is (5) —’i *—2-3/fs (5)
Internal N
RSTN bit :
‘1 .
: 1 [}
Internal Normal Operation i Digital Block Normal Operation
State ! = :
| | 1 1 ' ]
1 1 [ 1 1 1
] [} (] 1 ! +
DIA In \ il 0 data ! i/
(Digital) D— | w : B p——
«—GD e ! “—GD
onsy MNP,
(Analog) ' b !
] ]
|  —2is(4)
DZF (6)

*
(1) F 4 PHENAAINTRE L TT Fm I RSREGD) 2 H D 1,
(2) RSTN bit = “0”Ff 7 F 1 7' )1ZVCOMTEE T,
B) NHERSTNIE D= v (NI TI U w7 ) A AR ENET, 2D/ A RIT—Z N 0D
ACTHlEnET,
(4) DZF piniZRSTN bitDZH FAY Y = v T “H™IT/A2 ¥ . LSINEFDRSTN bitdS2H L3 Y = v 2D
2Ifsth “L7C72 0 £,
(5) RSTN bit% & & A A TH S LSINEEORSTN bit2N L4 % £ TOIH T30 BHZ3 ~4/fs 7370 £
T, Fiz. B ENRYEHZ2 ~ 30 £,
6) 7 Vv A RX@)IFIHI-ZH SIQMBIBEIZ 22 25837 e FH N EHMTTIa— R LT 2
W,
Figure 22. Uty M2 A 73]
MS1560-J-03 2014/04
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(2) MCLK/E 11 & 72 1ZLRCK/WCKE (EI2 k2 U & v K

PCM mode CENEH (PDN pin = “H”) IZMCLK F 721ZLRCKZM Ik & » 72 85A 1%, AK4495S/951% H EhAYIZ U
Ty MIRREIZZ2Y, Tha MR e—T 4 U ZREEHI-Z)IZ 72 0 £97, MCLK & LRCK% FEA T4,
Uty MIREEDEEMR S HENEZ B L £, MCLK £72IZLRCKZ [T 5 & & i, P otigaeix
FEL £8 A, DSD mode CENMEFIIMCLKNSIEE - 7-3834. UVt y MREEBIZAR YD 4, AT 217
4 VB E— RTEIEFIIMCLK, WCKBIEE 5754, UVt y MREBIZZRY £97,

AVDD pin
DVDD pin

PDN pin (1)

Internal .
State Power-down Normal Operation Digital Circuit Power-down Normal Operation

D/A In :
(Digital) Power-down E

— §<—GD (2)

"{Analo e S W
(Analog) o . —

@ T

Slc(iikdgw MCLK, LRCK Stop
External

MUTE (6) ©) ©
Notes:

(1) FEIFSLLAEPDN ping “L”7>5H A% — | L150nsLA ORI, PDN pinZ“L”IZ LT F &0y,

(2) T4 PE VAN LTT T 7 IR EGD) 2 H £,

QR TATVHINT—LZDODANNZIODHENTEET, ZOXMITOD T—FE2 AN LTELZ LT,
MCLK, LRCKFFAJI# D7 U > 7 ) A4 RECT& £,

(4) PDN pin®d32H B3 (“T) L OIMCLKD A 735, 3~4LRCKEANIZZ U v 7 ) A4 AR En %
T, 2O/ A RFT—EBNOOHATHHDENET,

(5) Vv MREEMCLKE 72 IXLRCK/WCKI{E 1) Tlix, %7 v > 27 AJJ(MCLK, BICK, LRCK/WCK) %
LD LENTEET,

6) 7V 7 A RG)NPHEIZRLG 57 e 7 HNEMETCIa— ML TLESN, ¥4I
%l % Figure 231278 L £ 7

Figure 23. Uy hM2 A 73]

MS1560-J-03 2014/04
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m A1 #EE

AKA4495S/951XNERD A1 7 o B H AN 7 1 7 Dy V5 31256fsDFEIPANIZ 2 5 L o NS O v 4 %
Uty T 58REZH 2 TWET, PCMmoded L < IXEXDF mode CEIfEHIZSYNCE-bitZ 1|23 ET
e WG OF v 2D ANFTT—H H8192[mH K L CTODHA. b L <IZRSTNbit="0"DFAI12, 7 1
v 7 AU ERERE S A0 72 © £9°, PCM modeffiZLRCKD . F U = v P(F—4 7 #+—~ » ~12S mode

BRE3N7 BV = o D) 2R S, EXDF modef iZWCKD N F Y = v VIRl S ¢ £,

ZoLEx, 7Tha ZHINEVCMUREEIZ/R Y 97, Figure 2412 AJ)7— & 538192[0hEfE L T0" DA
ORI —4 > A, Figure 25(ZRSTN bitz W =R — 7> 2 &R L ET,

(1) AJJ7— & H38192[mlHfE L T D6 DR HHE

AT — 42 H38192[E0E e L C0" DA, b LIET v 7 R3x—v 3 VERIEIZ L D 7 — & H38192[a# 5 L T
"0"lZ7e o e %G, DZFLIDZFR pinlE“H 272 0 [AHLEERES A 2NC 72 0 £3°, 7eds, RIS bHEREILM )7
DF ¥ RO T — X H8192[EHfE L T 0" DA D E AT/ £9°, Figure 2412 AJ17 — % 538192
[FhEfE L CODga ORIy —r v A" LET,

D/A In \ /
(Digital)
SMUTE
-« (1) -« (1)
ATT_Level
Attenuation —oo\
GD —p| «— GD —» |e— GD —p» |«
4
AOUT W v
(2) (2)
. 8192/fs| 8192/fs|
DZF pin —> — —> < >
—————————— SYNC SYNC
Operation (2) Operation (2)
Internal Counter
Reset " (5)
Internal ~
Data Reset _’I_i'_4 5/ts (3)

PEg

(1) ATTRREMH x ATTEBEE, #121X. Normal Speed Modelf, ATTER E i A3<255” DA 13 7424LRCK
A7 NTT,

(2 W DF ¥ xND AT — 42 H38192[mHE L T D5 MiiEDF v RV DODZF pinZ3i“H 272 D) |
[F SRR ITA 2T D £,

@) NEA 7 # V& MNEEIA~SfsDE, WNET — & 2 i Hc 0" ICEE LE T,

@GN 2 Uy NEZZ U 7 JAZXRHIISNDZERHVET, ZO A RET—2 N
“OOHFETEHNIEINET 7V v 7 ) A XBRMBICR 55617 e 7N EMBCcIa— L
TLIEE,

(B) NER 7 v v 7 AN 7 v 7 AJDBFE L W E5AE. REEENE TH--Thb v ¥
Uty MI&snEEA,

Figure 24. AJ)7 — % H38192[a3H 5t L CTO° DA ORIEFHLY — 7 A

MS1560-J-03 2014/04
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(2) RSTN-bitz FW 7= [ > — 2 v &

RSTN bitZ“0”1Z3 % & DZFL/DZFR pinld“H 272 U | Z D#%3~4fstZICDACHE Ut > ST 1 7
FIMVCMUREJEIZ 720 £, [FIHHEHEREIZE )7 ODZFL/IDZFR pin23"H" 72 % EHNZ 720 £97,
Figure 25{ZRSTN-bitZ WA by — 7 v A &R LET,

RSTN bit
— +—3~4/fs (4) —>  |—2-3/fs (4)

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

State
D/A In \ . /

(Digital) —» le—force’0” (2)
(38— [+GD — «——GD®3

(Analog)

— —2/is(4)

DZF
4—— SYNC Operation (1)=—
Internal Counter
Reset H
Internal |
Data Reset _’T‘— 4~5/fs (2)

1+

(1) DZF piniZRSTN bitOIZH FA Y = P TH"IZ72 ¥ | LSINEEDORSTN bitdIZH LAY Y = P D2/fs
BT £9, o, FHEEERRIZADNICR Y £7,

) WA w2V &y MNEEXA~BMsDM, NET — & Z 5l 0" IcEE LE T,

(3) T 4 PHIVATNTH LTT I 1 IR (GD) & Fo 7%, RSTN bitl2"0" % & & AT e B ITRE
BEAEMRILL EORBEATREEIZ L TR Z 2B T,

(4) RSTN bitZ FHZIAA T LLSINERORSTNIE 5232 LT 5 £ TOILH T30 KFIZ3 ~4ifs 220 %
T, Flo. LB ER VRIS ~4/fsH 0 7, [FHEHEREIZRSTN bit="0" D& X A AL L [FIRF I A0
725720, LSINESORSTNIE 3" 1M ZALT ARNINER I 7 2R3V By FSNDGEDRH Y £
7T

(5) WEBRSTNIE 5D o (L TN A 7o 2 Uty FERCZ Y v 7 )4 ARHAhENET, 2D
) ARIT—=EZNO0OHETHOHISNET, 7V v 7 A XRMEICR558137 a7 )
EHAETI2—FLTLEZN,

Figure 25. RSTN-bitZ W 7= [A#i{bs— o A
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mLPRA2ay A=A R T7—R

(D) 3R ) 7I)Lar rO—JLE— K (12C pin = “L")

AK44955/95D W DIDOREREIZE L (X7 LV E— R)E LU AZ (U TLE— RO EL L THRET
TETH, RTVLE— FRRIZII VYA ZREITES), ) 78— FRAZIIE CREITENIZ R D £
9, PSN pinDRE %A H L7-84A 1%, PDNpinTAK44955/95% ) ¥~ h LT F&EW, U T LE— KT
IZPSN pinZ“L 2T 5 Z LIk o TA X—T N ENET, ZDOF— FTIE3MA T U 7/LIF pin: CSN,
CCLK, CDTITEZIAHRZITWE T, IIF DT —#|XChip address (2bit, C1/0), Read/Write (1bit, “1”[& &,
Write only), Register address (MSB first, 5bit) & Control data (MSB first, 8bit) CA#k S ivE 3, 7 — & {51
[ICCLKDOV"T& By &AL, ZEMITT TRV AR ET, T—F DEZAZRIZICSNOTTH L)
2720 £9, CCLKOZ v v 7 A — K[I5MHz (max) T9,

Function Parallel Control Mode | Serial Control Mode

Audio Format

Auto Setting Mode

De-emphasis

SMUTE

DSD Mode

EX DF I/F

Zero Detection

Sharp Roll off filter

Slow Roll off filter

Minimum delay Filter

Digital Attenuator

B R

7 v v 7[R bR
Table 26. 777> a> UAR (Y: Available, -: Not available)

=< <|<]=<

<<=

<< |<|<|<|<|<|<|<|<]|<]<[<

PDN pin&“L"l29 % ENE L A X ERPIIHE S vE T, £/, 2 U 7/E— R TIXRSTN bitiz“0” % #
AL ENIBIA I TZHRBEN VY FENET HL, 20 & ELIAZONFIIMELENEE A,

CSN f
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
CCLK
A AL LA LSS LA LA LA LA 1A LS
CDTI c1|co|rw|As|A3|A2|A1|ao|D7|D6|D5|D4|D3|D2|D1|DO
C1-C0: 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 26. Control I/F Timing

*J Y T NAE— RTIET —FHAH LE R — N LERA,
*PDN pin = “L"Ff, R O~RAZ 70y 7 PMEFEIITORWEHT, 20 ha— L L PR Z ~DOEZ AL

IFTEEEA

*CSN“L W I CCLK DT 23 5[E LL F F 7213 17EILL EOBAITIZT — Z IFEXAEN T AL

MS1560-J-03

2014/04
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(2) PC/ARa Y bO—JLE— K (12C pin = “H")
AKA495S/95D 1’ C/RAE— KD 7 4 —~ v MME, BT — F(max:400kHz, VerL.O)IZ it L TV,

(2)-1. WRITEf 47

PCARRAE— RICBIT L7 —FZ EBXIAL L —4 v A TFigure 271 R SN E T, N A LEDIC~DT 7 & AT
%, AN B AR S0 (Start Condition) 2 A1 L %97, SCLT A >3 “H”DEFIZSDAT A % “H”H 5 “L7IZ
T 5 & BHESRIEMEBIVE T (Figure 33), BHIASRIEDHKR, AL —77 RLARKEEENET, 207
R L Z37bith bR Shu, 8bitAICiZF —Z iy MRMW) X £, fr5biti “00100”FE &, %K
DIbitTT 7 AT HICEBRSETZODT RLAE Y T, CADOpinlZ & V& E S 3 (Figure 28), 7 F
LV AN—E LT-54A . AKA4495S/95 3 HERIH A (Acknowledge) & £k L. B NEITSNET, v A XX
RINEHRD 7 7y 7 SV AZERR L, SDAT A V& FRLL 72T 1UE e » £8 A(Figure 34), RIWE v
23 “O"DGEIET —F EEXIAKL, RIWE v "B “UOLEIET —ZatAH LEITWET,

F2 A NIV T T RLA(LVYREZT RLA)TY, 77 L Z|E8bit, MSB first CHERL 41, 73bit
1% “0”[E i T (Figure 29), #5334 FUIMRIZ= Y hr— L F—& T, 3 b a—/LF— & |I8hit, MSB
first CHERK S 4L E 3 (Figure 30), AK4495S/95(%, #5351 M DZAZZIE T D I NG E & Bk L &
To T — F LT TV A Z DIVERT D15 15544 (Stop Condition) 12 K > T T L E9,SCLT A > 7% “H”
DIFIZSDAT A > & “L7n b “HNTT D & EIRSAMME S 1 E 4 (Figure 33),

AKA4495S/951 X EBDNA N DT — 2 o —EICEZALIENTEET, T—X 211 hkoTotk, &
A ESTHICT—2 %255, Y77 FLARABWICA 27 U AL R &R, ROF—ZITIRD
7T RVARIKEHENET, 7T RLAOH 22 5T — X &i%k5 L, WL AX ST DT R
VAB T A Ta—vA—NL, 7 RLZ“O0H" M BIRICHEM S E T,

vy 708 “HDRIZ. SDAT A » DOIREEIZ—ETRITIIERY TX A, T—ZTFTA LN HE “LD
M CIREEAZT TXHDIE, SCLT7A v D7 v v 755N “L>ORFIZIR 54 E 3 (Figure 35), SCLZ A >
D “HDIRFIZSDAT A VAT 5 DIE, BltaSM. 1HIESRIEE2 AT 5 L& DHRTT,

L e s
T -
e
7 v ? 9
SDA S ilcijvriss iggress(n) Data(n) Data(n+1) ?f._,/—' Data(n+Xx) H
T 1
K K K K K K
Figure 27. P"CNAE— RDT — R EX AL —F L A
0 0 1 0 0 CAD1 | CADO R/W
(CADOILpinic L Y % 1)
Figure 28. %5134~ DR
0 0 0 A4 A3 A2 Al A0
Figure 29. 552,34 b DAL
D7 D6 D5 D4 D3 D2 D1 DO
Figure 30. 553,34 bk LARE O K
MS1560-J-03 2014/04
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(2)-2. READ 47

RIWE > F78 “1°D %56, AK4495S/95[IREADEIEZATWE T, FRESNET FLADT =23
Nicte, < AZBPEILSMFEEXS THRRICEZEKT 2L V7T FUARABRICA 7 U A b &
N ROT RLADT =B EGiHh T2 ENTEET, 7T RLRA N OT — itk Lok, &6
IZRDT R LR &AM THAIIET KU R “00H"O 7 — 2 B3gesath ShvE T,

AK44958/95(% L > R 7 RL AU —RKE T U H ALY — RD2ODOREADMS ZFf-> TWET,

@-2-1. AV 7 RLAY—R

AKA4495S/951XNERICT RL AN T U 2 %o TRV LY T RLAY = RTIXZOH 7 ¥ THRE
ENTZT RLADT =2 &AM LET, WHOT RLAD U o ZIIRZIZT 7 EA LT RLADRKR
DT R AEZRFFL COET, BIZIE, ®HEICT 7 EA(READTHWRITETH) L7727 KL AA “n”
Th, 0%V T LAY = RETo7258, 7 RV A “at "7 — 2 3Gt S g+, o
LY R7 R AU — RTE, AKA4495S/95/FIREADIFT DA L—7"7 K L A(RIW =“1")D AT H L The
SREEER L, KDY 0y I NENEEDT RLAD YU 2 THRESNEZT —2 %M LIz b NS
DB EIDA 7 ) A N LET. T B STt~ A Z DS HRIRINE 2 AR TS IR SRR A ik
% &, READENMEIFH T LET,

i B s
A =
e o
7 v ? c
SDA S zlia(ivr%ss Data(n) Data(n+1) Data(n+2) ﬂ Data(n+x) H
7
A A A A A A
c c c c ﬁ c c
K K K K K K

Figure 31. CURRENT ADDRESS READ iy

(2)-2-2. 5 HE LT LAY —F

FUHLT RLAY—=RIZEXVEEDT RLADOT —H eitrHT 2N CcEEd, 0407 KL A
U — RIZFREADMH DA L —77 KL A(RIW bit=“1") % AT 2H1IZ, ¥ I —DOWRITEMS & AST 5
VERHYET, 70X LT FLRAY — R CIREMICHIESEEEZ AT L, IRICWRITERTD AL —T 7
RLARMW=407), @A T 7 RURAZNERAT LE T, AKA495S8/95725 Z DT R L A ATNTHE L THERS
ISEZ AR LT, BEStE. READfMIS DAL —77 KL A(RIW bit=“1")% A /) L £3, AKA44955/95
TZDAL—T7 RLAD AN L CHEBISEZ AR L, faESNT=T RLxoTr—2%= 1L, N
WY RLAI T BHIDA 7 VAN LET, TR, ~2AEZRT 770 vV %%E
R IE RS A 5D &, READEWMEIZK T LET,

S S

A RIW= 0" A RIW=“1" o 7
? y : / ? 2
SDA S ilt?dvreess iggress(n) S ilc?dvreess Data(n) Data(n+1) %/—| Data(n+x) H

’ : ’ A ¥ :

K K K K K

Figure 32. RANDOM ADDRESS READ M
MS1560-J-03 2014/04
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SCL

start condition

Figure 33. BHAAZRAT & 45 1R 264

DATA N -
OUTPUT BY | i
TRANSMITTER i \!

not acknowledge

DATA v
OUTPUT BY ' i
RECEIVER b
I : acknowledge
SCL FROM
MASTER 8 9
clock pulse for
START acknowledgement
CONDITION
Figure 34. I’C/S 2 TORERINE
> / 5 5 >< 5 \
I data line I change I
stable; of data
data valid allowed
Figure 35. 'C/N 2 T E v hiE%
MS1560-J-03 2014/04
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Ty 7aryl AL
FERE 7 7 )V k 7RLZ | By k PCM | DSD | ExDFI/F
Attenuation Level 0dB 03H ATT7-0

Y Y -

04H

External Digital Filter I/F Mode Disable 00H EXDF Y - Y
Ex DF I/F mode clock setting 16fs(fs=44.1kHz) | 00H ECS - - Y
Audio Data Interface Modes 24bitHT A 00H DIF2-0 Y - Y
Data Zero Detect Enable Disable 01H DZFE Y Y -
Data Zero Detect Mode Separated 01H DZFM Y Y -
Minimum delay Filter Enable Sharp roll-off filter | 01H SD Y - -
De-emphasis Response OFF 01H DEM1-0 Y - -
Soft Mute Enable Normal Operation | 01H SMUTE Y Y -
DSD/PCM Mode Select PCM mode 02H DP Y Y -
Master Clock Frequency Select at | 512fs 02H DCKS

- Y -
DSD mode
MONO mode Stereo mode select | Stereo 02H MONO Y Y Y
Inverting Enable of DZF “H” active 02H DZFB Y Y -
The data selection of L channel R channel 02H SELLR

Y Y Y
and R channel
B E AR RE Natural Sound 08H SC[2:0] Y Y Y
AT e T Not Available 07H SYNCE Y - -

MS1560-J-03

Table 27. 77> 7 a JAR2
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BLORATYS

Addr | Register Name D7 D6 D5 D4 D3 D2 D1 DO
00H | Control 1 ACKS EXDF ECS 0 DIF2 DIF1 DIF0 RSTN
01H | Control 2 DZFE DZFM SD DFS1 DFS0 DEM1 DEMO SMUTE
02H | Control 3 DP 0 DCKS DCKB MONO DZFB SELLR SLOW
03H | Lch ATT ATT7 ATT6 ATT5 ATT4 ATT3 ATT2 ATT1 ATTO
04H | Rch ATT ATT7 ATT6 ATT5 ATT4 ATT3 ATT2 ATT1 ATTO
05H | Control4 INVL INVR 0 0 0 0 DFS2 SSLOW
06H | Control5 DDM DML DMR DMC DMRE DSDD1 | DSDDO ;| DSDSEL
07H ] Control6 0 0 0 0 0 0 0 SYNCE
08H | Control7 0 0 0 0 0 SC2 SC1 SCo
09H | Reserved 0 0 0 0 0 0 0 0
Note:

7 KL AO0TH ~ 1IFH~D E X AR T 1 T,

PDN pinZ“L”IZF 5% & LY 2 X ONENOIHL S E,

RSTN bitiz“0” & ExXiATe LN X A L 7 RIEA Yy FENETN, LIVRXAXONFITHH L S
NEHA,

PSN pin DR E & ZE L7=384 1%, PDN pinTAK44955/95% U =~ h LT F &Ly,

m EFiEREA

Addr | Register Name D7 D6 D5 D4 D3 D2 D1 DO

00H | Control 1 ACKS EXDF ECS 0 DIF2 DIF1 DIFO RSTN
Default 0 0 0 0 0 1 0 0

RSTN: Internal Timing Reset
0: Reset. All registers are not initialized. (default)
1: Normal Operation
COCHNE XA IV TEIENR Y By hSRETH, LIYRAZONEITIHLINEE A,
PSNpin=“H"O L & LY AX OWNEIZ» D LT, BfEL E7,

DIF2-0: Audio Data Interface Modes (Table 18)
WIHEI3<010” (Mode2: 24bithliEs &) T,

ECS:Ex DF I/F mode clock setting (Table 19)
0: 768kHz sampling rate (default)
1: 386kHz sampling rate

EXDF: External Digital Filter I/F Mode (Serial mode only)
0: Disable: Internal Digital Filter mode (default)
1: Enable: External Digital Filter mode

ACKS: Master Clock Frequency Auto Setting Mode Enable (PCM only)
0: Disable: Manual Setting Mode (default)
1: Enable: Auto Setting Mode

ACKS bit23“1” D, Yo7 o JJEME E MCLKERZu B Eg i S hvE 9,

MS1560-J-03 2014/04
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Addr | Register Name D7 D6 D5 D4 D3 D2 D1 DO
01H | Control 2 DZFE DZFM SD DFS1 DFS0O DEM1 DEMO SMUTE
Default 0 0 1 0 0 0 1 0

SMUTE: Soft Mute Enable
0: Normal Operation (default)
1: DAC outputs soft-muted.

DEM1-0: De-emphasis Response
PIHEIE“01” (OFF) T,

DFS1-0: Sampling Speed Control (Table 9)
#1HfE1Z000” (Normal Speed) T9~, DFS2-0bitZ 80 Bz 7854, 7 U v ) A ARFAEL

S
DFS2 DFS1 DFSO0 Sampling Rate (fs)

0 0 0 Normal Speed Mode 30kHz ~ 54kHz | (default)

0 0 1 Double Speed Mode 54kHz ~ 108kHz

0 1 0 Quad Speed Mode 120kHz ~
216kHz

0 1 1 Reserved -

1 0 0 Oct Speed Mode 384kHz

1 0 1 Hexa Speed Mode 768kHz

1 1 0 Reserved -

1 1 1 Reserved -

Table 9. Sampling Speed (Manual Setting Mode @Serial Mode)
SD: Minimum delay Filter Enable

0: Traditional filter
1: Short delay filter (default)

SD SLOW Mode
0 0 Sharp roll-off filter
0 1 Slow roll-off filter
1 0 Short dela%/_ sharp roll off (default)
ilter
1 1 Short delay slow roll off filter

Table 14. Digital Filter Setting

DZFM: Data Zero Detect Mode
0: Channel Separated Mode (default)
1: Channel ANDed Mode
DZFM bitz 1”123 2% & i F ¥ KL D AT)7 — % H38192[0lE# e L TO° DA DI, WT v
FIVODZF pini3“H 272 £,

DZFE: 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”.
MS1560-J-03 2014/04
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Addr | Register Name D7 D6 D5 D4 D3 D2 D1 DO
02H | Control 3 DP 0 DCKS DCKB MONO DZFB SELLR SLOW
Default 0 0 0 0 0 0 0 0

SLOW: Slow Roll-off Filter Enable
0: Sharp roll-off filter (default)
1: Slow roll-off filter

SD SLOW Mode
0 0 Sharp roll-off filter
0 1 Slow roll-off filter
1 0 Short delay sharp roll off filter | (default)
1 1 Short delay slow roll off filter

Table 14. Digital Filter Setting

SELLR: The data selection of L channel and R channel, when MONO mode
0: All channel output L channel data, when MONO mode. (default)
1: All channel output R channel data, when MONO mode.
MONO bit23“1”DEFIZEH NN /2D . “0°D & ELchd | “1”D & &R chdDT — & RN L 5
DF ¥ R/ LET,

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

DZFE DZFB Data DZF-pin
O - 4GL”
0
1 - (‘H”
0 not zero “L»
1 Zero detect “H”
1 not zero “H”
Zero detect “L”

Table 23. Zero Detect Function and DZF Pin Output

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

MONO bit23“1”®HMono modelZ 72 ) £ 4,

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

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

D/P bit DR EZ W L1-8451%. RSTN bit CAK44955/95% U~ R LT F &Y,

MS1560-J-03 2014/04
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Addr | Register Name D7 D6 D5 D4 D3 D2 D1 DO
03H |Lch ATT ATT7 ATT6 ATTS ATT4A ATT3 ATT2 ATT1 ATTO
04H |Rch ATT ATT7 ATT6 ATTS ATT4A ATT3 ATT2 ATT1 ATTO
Default 1 1 1 1 1 1 1 1

ATT7-0: Attenuation Level
256 levels, 0.5dB step

Data
FFH
FEH
FDH

02H
01H
00H

Attenuation
0dB
-0.5dB
-1.0dB

126,508
-127.0dB

MUTE (-o0)

REMMOERITY 7 NEBTT, LENoT, BERICAL vF o7 ) A RIFHELEE A,
ATTREMDER 374251~V CTY 7 NER L £ 7, FFH (0dB)7>500H (MUTE) & TlZ1X7424/fs
(168ms@fs=44.1kHz) 72V £3, 1 =¥V Uty FT5ET v T Rx—3T 3 ¥ LoYLEFFHIZA]
b s E 7, RSTNbit=“0" OKF, ATTEIZFFH T, RSTNbit 23 “1"IZE % &, ATTEIZENE

NOBEBRME~NEI{LET, COT VALY vTRx— a3y 7 P a— MERR L ITMSZ L T
EJCRN
Addr | Register Name D7 D6 D5 D4 D3 D2 D1 DO
05H | Control 4 INVL INVR 0 0 0 0 DFS2 SSLOW
Default 0 0 0 0 0 0 0 0

SSLOW: Super Slow roll off Filter Enable

0: Disable (default)

1: Enable

DFS2: Sampling Speed Control (Table 9)

W 13<000” (Normal Speed) T4, DFS2-0bitZ 1V X 7-HBE., 7 U v 7 ) A4 ARFAEL

£7.
DFS2 DFS1 DFSO0 Sampling Rate (fs)
0 0 0 Normal Speed Mode 30kHz ~ 54kHz
0 0 1 Double Speed Mode 54kHz ~ 108kHz
0 1 0 Quad Speed Mode 120kHz ~ 216kHz
0 1 1 Reserved -
1 0 0 Oct Speed Mode 384kHz
1 0 1 Hexa Speed Mode 768kHz
1 1 0 Reserved -
1 1 1 Reserved -
Table 9. Sampling Speed (Manual Setting Mode @Serial Mode)
MS1560-J-03
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INVR:  AOUTRIIIAZFACEA E > b
0: Disable (default)
1: Enable
INVL:  AOUTLH HALAEHER E
0: Disable (default)
1: Enable
Addr | Register Name D7 D6 D5 D4 D3 D2 D1 DO
06H ] Control 5 DDM DML DMR DMC DMRE | DSDD1 | DSDDO | DSDSEL
Default 0 0 0 0 0 0 0 0
DSDSEL: DSD sampling speed control
0: 2.8MHz (64fs) (default)
1: 5.6MHz (128fs)
DSEi?EL DSD data stream
0 2.8224MHz (default)
1 5.6448MHz
Table 16. DSD Sampling Speed Control
DSDD1-0: DSD play back path control
DSDD1 DSDDO Mode
0 0 Normal path (default)
0 1 Volume pass
1 0 Reserved
1 1 Reserved

DMRE:DSD mute release

Table 17. DSD Play Back Mode Control

Z DO LY 2K IDDM bit=“177>> DMC bit=«“1”>d & X DI, Az T3, DDM bit, DMC bit
12 X 0 AK44955/9573DSD dataZzmute L T 5 & & “1°104 2 Z LI L D mute M ERR S v E

j—

0: Hold (default)
1: Mute release

MS1560-J-03
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DMC: DSD mute control
TOLIAZIIDDMbit=“1”E X A% TT, T DL YA Z|ZDDM bitiZ L& Y AK4495S/9573
DSD data®>mute 47> 7-% & . DSD datad® L~JLN 7 )L A A7 — )L LI RT3 - -85 Ol %
BN TEE7,
0: Auto return (H B)185J7) (default)
1: Mute hold

DDM: DSD data mute
AK4495S/95/XDSD dataz’2048sample(1/fs) D W] 3~~~ T «“17, “0” L e o 7o &L ENECTHI I %
Sa— MTABENDY T, ZOL VA IIZTOMRELZAENTHZ ENHKET,
0: Disable (default)

1: Enable
Addr | Register Name D7 D6 D5 D4 D3 D2 D1 DO
07H | Control 6 0 0 0 0 0 0 0 SYNCE
Default 0 0 0 0 0 0 0 0

SYNCE: Synchronization control
AKA4495S/95 % EE T L 1= 58 IC Rl 2 6 bR S £, 2O LV R ZITZ DORE
EHINCT HZ ERHRET,
0: Disable (default)

1: Enable
Addr | Register Name D7 D6 D5 D4 D3 D2 D1 DO
08H | Control 7 0 0 0 0 0 SC2 SC1 SCO
Default 0 0 0 0 0 0 0 0

SC1-0: Sound control bit

SC1 SCO Sound Mode
0 0 1 (default)
0 1 2
1 0 3
1 1 4
Table 25. SC1-0 bits Control
SC2: Sound position control bit
0: Disable (default)
1: Sound Mode5
Addr | Register Name D7 D6 D5 D4 D3 D2 D1 DO
09H |Reserved 0 0 0 0 0 0 0 0
Default 0 0 0 0 0 0 0 0
MS1560-J-03 2014/04
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10. 4} &R = B BE 451

VAT L 2 Figure 36, 7w 7 EIRRBIAZFigure 38, Figure 39 & Figure 402" LEd, B
KRB 72 B & JE BN DV TIEEER AR — R (AKD4495/AKD4495S) 2 2 L C F S L,

]
]
i i Analog 5.0V
Digital 3.3V ! Analog 3.3V 9
v
]
)
m ! [L0u 10U 10U
10u b—”——4 : + +|_ —+
0.1uHH V! : = X
EIEIEEEIEIRIEIEIEIEIE > Loh L Len
8 % x % 8 2 2 44 2 N »| LPF Mute
DSP 282 zzuuuibge
o 0= << ¥ @ xr x > 2o
»[ 1 | PDN O > > > = QaouTin [33
»| 2 | BICK VDDL [32 5200 p
Llul u
»| 3 | SDATA 8 VDDL |31 a
»| 4 | LRCK F) VssL [30
—{ 5 | wek g vssL [29
_,——PE SMUTE/CSN g NC[28
» 7 | sbiccLK/sCL Y VSSR [ 27 01‘10
. .1ul u
Micro- $ 8 | SLOW/CDTISDA < VSSRE‘I{
Controller »| 9 | DIFO/DZFL VDDR [ 25 +
»{ 10 | DIF1/DZFR - VDDR [ 24 b
la)
p— 11 | DIF2/CADO L v x oy AOUTRN [23
Q I T aJ Jd &
S d L b oo x [
z S S ¥ W W ww=5
v QW WO xxoexx OOo Y
Ao ¥ a0 > > > >SS Rch | Rch
b Y Y Y SED a2 ||| —p | LPF Mute
1
. u ::Olu
1__*lou [*iou
]
= !
1
|
1
Digital ! Anal v
igital Si¢ nalog
Ground Ground
) i“_ . .
‘TL_E; Electrolytic Capacitor
1
' AF ceramic Capacitor
E:

- Chip Address = “00”. BICK = 64fs, LRCK = fs

- AVIDEDMDDOBHRIZ L F = L—F ENLDIRA V E—F  ZREOF F 51 TR L TTF S
A%

- AVSS, DVSS, VSSL, VSSR, VREFLL, VREFIR 1Z[RILT7TFHr 77 Z v RIZEH L TF IV,

- AQUTHYE i A e 2 BB 2 55 IR ESNC LA AL T T &0,

- TINEGTANTNT T LLNDT 4 PHEIVATTEANIF—T AT LN T F &N,

Figure 36. Typical Connection Diagram (AVDD=3.3V, VDDL/R=5.0V, DVDD=3.3V, Serial control mode)

M51560-J-03 2014/04
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Digital Ground 3 Analog Ground

133 ]
132 ]
131 |

OUTLN
VDDL

Al

AOUTRP
System VCOMR
VREFLL VREFLR
VREFLL VREFLR
VREFHL AK4495S/95 VREFHR
VREFHL VREFHR
ACKS/CAD1

DEM1
DEMO
12C
PSN

Controller

BICK/DCLK/BCK
SDATA/DSDL/DINL
SD/CCLK/SCL

[ 8 | SLOW/CDTI/SDA

[ 4 | LRCK/DSDR/DINR
| 9 | DIFO/DZFL

[5 | WCK/SSLOW
[6 | SMUTE/CSN

[ 7]
[10 | DIF1/DZFR
[ 11 | DIF2/CADO

[ 2 ]
[ 3 ]

Figure 37. Ground Layout
1. 75V FEBROTHYTIVYT

AK4495S/95TIET 4 VXN I A XDH v TV > T /N NRIZINZ %5 7-%, AVDD, VDDL/R £DVDD% 7
w7V 7 LET, AVDD, VDDL/R IZIZY AT LD T F 1 7'z /Jﬁ%ﬁtn’h L. DVDDIZIZY AT L DT

4 A NVEREZMGE L CTFEV, AVDD, VDDL/R &£ DVDDOERRIZL ¥ 2 L—FEn b DIk, v B —4
VANRBED E FHTTEARL TR &V, ZOFE, AVDD, VDDL/R £DVDDDANLH BiF Yy —47 v A& B
THMENILH Y £ A, AVSS,DVSS,VSSL, VSSRIZEILT Fu /77 v RIZERLTTEW, Th v/
Vo arF ot BONEEDOY T I v 7 a5 oY ZAKA4958/951C TE 4 7203 THEe L £77,

2. BREBE

VREFHL/R pin & VREFLL/R pinlZ A ) SN D EIEDERT Fu ZH IO TNV Ay — Va2 RE L ET, @E
IZVREFHL/R pinZ AVDDIZ#5#t L. VREFLL/R pin% VSS [Z#%f¢ L £ 9, VREFHL/R pin & VREFLL/R pin
EDOBIC0IUFDE T I v 7 a v F o %F&fﬁbi?‘ VCMLRIZT Fr /g5 at EEE LTED
zh;‘v:?“o ZOENINIEEW ) A R ERET 572012, 10uFRRE OB 2 T W EWSINC0.1uFD | 7
R 7 a7 aEVSS EORICHEREL T TFEW, FRZ, B Iy 7 ar s HEIv s c& 5720060
SIFTE#HE L TR &V, VCMLUR pin» 5 ERZ B> TIWTEEA, T4 VX NVES, Flcrzo v 7
AK4495S/95~D 1 7V 7 % kET 5 72 $OVREFHLIR, VREFLL/R pin/ & T B 721FHEL TF S0y,

3. 7HasHh

7 a SR o TRY . L v PIZAVDDR2% HLNZ2.8Vpp (typ, VREFHL/R —
VREFLL/R =5V) T3, ZBIH TSN CTIAE ZvE 3, AOUTL/R +, AOUTL/R —DNIHE B IXV aout =
(AOUT+)—(AQUT-) T4, MIB 71 >3 1 A, L2 P135.6Vpp (typ, VREFHL/R — VREFLL/R =5V)
T, ANERINFERIEE DA T ABEITIMT B L ET, A2 — RO 7 4 —~ > iE2’s complement (2
DA% TTFFFFFH(@24bit) (2% L CIXIED 7 L A 77—/ 800000H(@24bit) 1= L CIZBED 7 VAl —
Jb. 000000H(@24bit) TDOV aour P FAREIZOVE LN H T S E T,

WNIB DAL ER DU ) A (== 7 ) A R)NINED A A v F ¥ ¥ 730 % 7 4 )L H(SCF) T
HINET,

Figure 38132 /7 & LE O A7 7 CHIHE 9 5 SMHLPFRIEE 5] T3, Figure 3913 Z=8h H 7] D [E1 #8451 K
UMD AT 7 % fifi > T AN LPFRIEE 1 T,
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pouTs|
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AK4495S/95

AOUT-

AOUT+

[AK44955/95]

Figure 38. External LPF Circuit Example 1 for PCM (fc = 99.2kHz, Q=0.704)

Frequency Response Gain
20kHz -0.011dB
40kHz -0.127dB
80kHz -1.571dB

Table 28. Frequency Response of External LPF Circuit Example 1 for PCM

+15

ou <Z]
0.1u
- . o a4 L
NIM5534D == ,==10u 5 0.1 Ou
0.1u 1.0n
X I
= WA—s 100
620 EING
A e
§8 T-1.0n| NJM5534D
B3
10U
0.1u L
i 0.lu=— ==£10u
amss3aD = —10u ’ —
0.1u
Figure 39. External LPF Circuit Example 2 for PCM
1* Stage 2" Stage Total
Cut-off Frequency 182kHz 284kHz -
Q 0.637 - -
Gain +3.9dB -0.88dB +3.02dB
Frequenc 20kHz -0.025 -0.021 -0.046dB
nesonse | A0kHz | -0.106 -0.085 -0.191dB
P 80kHz | -0.517 -0.331 -0.8480B
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Table 29. Frequency Response of External LPF Circuit Example 2 for PCM
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SACD” #—~ > K7 7 (Scarlet Book) TiZ, SACDDFAERFD 7 L Z K& LT, # v b4 750kHz
PUF DA v —7-30dBloctLh LD 7 ¢ v Z 3 HERE I U TUNvE 9, AK4495S/95 TIINER 7 ¢ /L4 (Table 30)

LHERT a7 ¢ V& (Figure 4002 & 0 |

ZDT 4 NE R EBR AR T,

Frequency Gain
20kHz -0.4dB
50kHz —2.8dB
100kHz —15.5dB
Table 30. Internal Filter Response at DSD Mode
2.0k 1.8k 4.3k
AOUT- —W\ * AN

2.8Vpp
2200p

2.0k
AOUT+ —VW\

4.3k 270p = -VOP
2.8Vpp é

Figure 40. External 3rd Order LPF Circuit Example for DSD

Frequency Gain
20kHz —0.05dB
50kHz —0.51dB
100kHz —-16.8dB

DC gain = 1.07dB
Table 31. 3rd Order LPF (Figure 40) Response
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11. 1w —

m S 1A R (AK4495S)

44-pin LQFP (Unit: mm)

12.0 1.60max
0.10+0.05
1.40 +0.05
10.0
33 23
IR =
34 — = 22 E
— —1 (-
— = i
— —1
— - o o EE
— = s o 7
o —] — [—D
« — — :
o — — l‘:[]
— o —
O — 12 S
i
44 Ly L
i =
11
+0.08
037 07 P 020 | (W) 0.145:0.055
0°~7°
/ \\
0.6£0.15
o 010 | S |
mHE - Ay
Package molding compound:  Epoxy, Halogen (bromine and chlorine) free
Lead frame material: Cu
Lead frame surface treatment: Solder (Pb free) plate
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m ST ERE (AK4495)
44-pin LQFP (Unit: mm)
1.70max
12.0 0-~0.2
10.0
33 23
OO AT AT =
34 — = 22 —
] 1 -
— — ‘:I%]
— ! J\:\B
— — -]
— = 3 3 =
o —] — o
@ — —
e — — —
|
O = i
44 o
nnnnm =~
11
0.37+0.10 0.09 ~ 0.20
0°~10° / \
\/é y il
| 0.60+0.20
mME - Ay
Package molding compound:  Epoxy, Halogen (bromine and chlorine) free
Lead frame material: Cu
Lead frame surface treatment: Solder (Pb free) plate
MS1560-J-03 2014/04
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B Y—X >/ (AK4495S)

TR

—— Audio —
= Qi =

—|  AK4495SEQ |

—  XXXXXXX =

— () AKM -
L UUUUUUI

1) AKM Logo

2) Pin #1 indication

3) Date Code: XXXXXXX(7 digits)
4) Marking Code: AK4495S

5) Audio 4 pro Logo

B Y—X % (AK4495)

TR

= Qi =
—  AK4495EQ |
—  XXXXXXX =
— () AKM -
IR

1) AKM Logo

2) Pin #1 indication

3) Date Code: XXXXXXX(7 digits)
4) Marking Code: AK4495

5) Audio 4 pro Logo
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“L” Voltage reference: VSS % typ.fE~

Volume Reference : VREFH — VREFL % 3B /1
10 8. A

FLR BN

Dynamic Characteristics, THD+N
14

AARLR] IR

H/\ III DTE

Passband, £0.01dB: 17.7 — 43.5kHz (max)
Stopband: 85.3 — 85.0kHz
fs=192kHz

Passband, £0.01dB: 35.5 — 87.0kHz (max)
22

Stopband: 171 —» 170kHz
U AT LT

A
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fs=96kHz
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2. Auto Setting Mode

31

A 3 “DFS1-0 bit”
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Table 17 # W
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32

F—=F A4 A A H T 2= AT F—< v
[BI AT HNT 4 N HFE— R
Table 19 # &
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A S A BN
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AK4495D FEak & BN
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e

BIRTV)” 218N
8. TR

Dynamic Characteristics, THD+N fs=44.1kHz, 0dBFS

VDDL/R=VREFHL/R=7.0V D ¥4 % 3E01: -105dB (typ)
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