ASAHI KASEI [AK4647]

AKM AK4647
Stereo CODEC with MIC/HP-AMP

AK4647 CODEC AK4647 PLL
48pin

LQFP

J ( or )

[ ]

. (+32dB/+26dB/+20dB or 0dB)

¢ Digital ALC (Automatic Level Control)
(+36dB ~ -54dB, 0.375dB Step, Mute)

e ADC : S/(N+D): 83dB, DR, S/N: 86dB (MIC-Amp=+20dB)
S/(N+D): 88dB, DR, S/N: 95dB (MIC-Amp=0dB)

[ ]

[ ]

e Programmable EQ
(tc=50/15ps, fs=32kHz, 44.1kHz, 48kHz)
(+12dB ~ -115.0dB, 0.5dB Step, Mute)

Digital ALC (Automatic Level Control)
(+36dB ~ -54dB, 0.375dB Step, Mute)

[ ]
e Programmable EQ

- : S/N+D): 88dB, S/N: 92dB

- HP-AMP : S/(N+D): 70dB, S/N: 90dB
- 1 62mW@16Q (HVDD=3.3V)
- ON/OFF

(1) PLL
. : 11.2896MHz,12MHz,12.288MHz,13.5MHz,24MHz,27MHz (MCKI pin)
1fs (LRCK pin)
32fs or 64fs (BICK pin)
)
o . 256fs, 512fs or 1024fs (MCKI pin)
5. 1 32fs/64fs/128fs/256fs
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ASAHI KASEI

[AK4647]

6. :
e PLL Slave Mode (LRCK pin): 7.35kHz ~ 48kHz
e PLL Slave Mode (BICK pin): 7.35kHz ~ 48kHz
e PLL Slave Mode (MCKI pin):
8kHz, 11.025kHz, 12kHz, 16kHz, 22.05kHz, 24kHz, 32kHz, 44.1kHz, 48kHz
e PLL Master Mode:
8kHz, 11.025kHz, 12kHz, 16kHz, 22.05kHz, 24kHz, 32kHz, 44.1kHz, 48kHz
¢ EXT Slave Mode:
7.35kHz ~ 48kHz (256fs), 7.35kHz ~ 26kHz (512fs), 7.35kHz ~ 13kHz (1024fs)
7. = 0 3 ,I°C (Ver 1.0, 400kHz )
8.
9. : MSB First, 2’s complement
e ADC : 16bit NES
e DAC : 16bit , 16bit , 16-24bit 1’s
10. Ta=-40 ~ 85°C
11. X
¢ AVDD, DVDD: 2.6 ~ 3.6V (typ. 3.3V)
e HVDD: 2.6 ~ 5.25V (typ. 3.3V/5.0V)
12. 1 48pin LQFP
[ |
AVDD AVSS AVCOM DVDD DVSS
L | %_é T %_%
; /E Control I(izN
Register CCLK
O cDTI
T ind-Noise| ereo E PDN
LIN2 %< AD HPF Hvl\éegu';‘tionHSeS;araﬁonH ALC ﬁ’
() | e L B
Ex,bﬁrcna' i : BICK
RIN2
D_"—H;' ______________________ LRCK
SDTO
’j Audio SoTi
>—{ IIF
Line In
— - %LO ———————————————
< | LOUTf i MNa
Line Out [ I i } w;\
| ROUT H M
R . T
"""""""""""""
g o—— <} S Lo (o] sess e | e,
Headphone s S A, e e
: HPR | /} {T*: MCKO
MUTET N \u‘” : MCKI
E; _______________________ vcoc
v
HVDD HVSS I MIN
X
Figure 1.
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ASAHI KASEI

AK4647VQ —40 ~ +85°C 48pin LQFP (0.5mm pitch)
AKD4647 AK4647
l_
] 0n 0O I(:I |:' o -
E oxx o O n on X X
Stz 22228
© T M N od O ® © N~ ©
M MO MO MO MO O MO N N N N N
NC [ 37 241 ]
NC[ |38 23]
ROUT [ 39 22 ]
LOUT [ |40 21 ]
NC [ |41 20
- AKA4647VQ =
MIN [ ] 42 191 ]
NC[ 43 18|
L] Top View 3:|
RIN2/IN2- [ 44 7]
LIN2/IN2+ [ 45 161 ]
LIN1/IN1- [ ] 46 15 ]
RIN1/IN1+ [ |47 O 141 ]
MPWR [ ] 48 13[]

MS0566-J-00

vcom[ |2
Avss[ |3

NC[ |4
AVDD[ |5
vcoc[__|6

l2c[ |7
NC[ |8
PDN[__ |9

NC[__]10
NC[ |11
NC[ ] 12

[AK4647]

NC

DVSS
DVDD
BICK
LRCK

NC

SDTO
SDTI
CDTI/SDA
CCLK/SCL
CSN/CADO
NC
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ASAHI KASEI

[AK4647]

No. | Pin Name 1/10 Function
1 | NC - NC
, 0.45 x AVDD
2 | VCOM 0] ADC DAC
3 | AVSS -
4 | NC - NC
5 | AVDD -
PLL
6 | VCOC o] AVSS
7 |1c B T
8 [ NC - NC
9 | PDN | “H:
“L
10 [ NC - NC
11 | NC - NC
12 | NC - NC
13 [ NC - NC
wlesN N (I2Cpin="L":3 ).
CADO | 0 (12C pin = “H” : I°’C )
;5 |CCLK ] N (2Cpin=-L":3 )
SCL | (12C pin = “H” : I’C )
6 1G0T ] I (i2Cpin=-L":3 )
SDA 1/0 (12C pin = “H” : I°’C )
17 | SDTI |
18 [ SDTO 0]
19 [ NC - NC
20 | LRCK 1/0
21 | BICK 1/10
22 | DvDD -
23 | DVSS -
24 | NC - NC
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ASAHI KASEI [AK4647]

No. | Pin Name 1/0 Function
25 | NC - NC
26 | MCKI I
27 | MCKO 0]
28 | NC - NC
29 | NC - NC
1
30 | TEST1 -
2
31 | TEST2 -
32 | HvYDD -
33 | HVSS -
34 | HPR O | Rch
35 | HPL O | Lch
36 | MUTET o] HVSS
37 | NC - NC
38 | NC - NC
39 | ROUT O | Rch
40 | LOUT O | Lch
41 | NC - NC
42 | MIN I
43 | NC - NC
gq | RINZ | (Rch 2 (MDIF2bit=*0": ) ]
IN2— I 2 (MDIF2 bit=*1": )
g |EN2 | [Len 2 __(MDIF2bit="0": )
IN2+ I 2 (MDIF2 bit=*1": )
ap [EINL | JLeh . 1 ___(MDIFlbit="0": ).
IN1- I 1 (MDIF1 bit=*1": )
g |RINL ] | JReh 1 (MDIFLbit="0": )
IN1+ I 1 (MDIF1 bit="1": )
48 | MPWR 0]
Note 1. (MIN, LINZ, RIN1, LIN2, RIN2)
Note 2. 12C pin AVDD AVSS
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ASAHI KASEI

[AK4647]
|
MPWR, VCOC, HPR, HPL, MUTET, ROUT, LOUT,
Analog MIN, RIN2/IN2—, LIN2/IN2+, LIN1/IN1-,
RIN1/IN1+
I MCKO
Digital MCKI DVSS
I
(AVSS, DVSS, HVSS=0V; Note 3)
Parameter Symbol min max Units
Power Supplies: | Analog AVDD -0.3 6.0 \Y
Digital DVDD -0.3 6.0 \Y/
Headphone-Amp HVDD -0.3 6.0 \Y
|AVSS - DVSS| (Note 4) AGND1 - 0.3 \
|AVSS — HVSS| (Note 4) AGND?2 - 0.3 V
Input Current, Any Pin Except Supplies IIN - +10 mA
Analog Input Voltage (Note 5) VINA -0.3 AVDD+0.3 \Y
Digital Input Voltage (Note 6) VIND -0.3 DVDD+0.3 \Y
Ambient Temperature (powered applied) Ta -30 85 °C
Storage Temperature Tstg —65 150 °C
Note 3.
Note 4. AVSS DVSS, HVSS
Note 5. 12C, MIN, RIN2/IN2—, LIN2/IN2+, LIN1/IN1-, RIN1/IN1+ pins
Note 6. PDN, CSN/CADO, CCLK/SCL, CDTI/SDA, SDTI, LRCK, BICK, MCKI pins
SDA, SCL pins (DVDD+0.3)V
I
(AVSS, DVSS, HVSS=0V; Note 3)
Parameter Symbol min typ Max Units
Power Supplies | Analog AVDD 2.6 3.3 3.6 \
(Note 7) | Digital DVDD 2.6 3.3 3.6 \%
HP-Amp HVDD 2.6 3.3/5.0 5.25 \Y
Difference AVDD-DVDD —0.3 0 +0.3 \Y/
Note 3.
Note 7. AVDD, DVDD, HVDD
OFF ON PDN pin =“L” AVDD, HVDD OFF
DVDD DVDD OFF AVDD,
HVDD OFF
MS0566-J-00 2006/11



ASAHI KASEI
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(Ta=25°C; AVDD, DVDD, HVDD=3.3V; AVSS=DVSS=HVSS=0V; fs=44.1kHz, BICK=64fs;
Signal Frequency=1kHz; 16bit Data; Measurement frequency=20Hz ~ 20kHz; unless otherwise specified)

Parameter min | typ max Units
MIC Amplifier: LIN1, RIN1, LIN2, RIN2 pins; MDIF1 = MDIF2 bits = “0” (Single-ended inputs)
Input | MGAINL-Obits="00" [ 4 | 60 | g0 | kQ
Resistance | MGAIN1-0 bits = “01”, “10”or “11” 20 30 40 kQ
_MGAINL-Obits="00" [ S o [ | B
Gain  |MGAINLObits=-01" | Y N D N | B
_MGAINLObits="10" | SO N T N | dB__
MGAIN1-0 bits = “11” - +32 - dB
MIC Amplifier: IN1+, IN1-, IN2+, IN2— pins; MDIF1 = MDIF2 bits = “1” (Full-differential input)
Input Voltage (Note 8)
_MGAINL-Obits="01" [ S . 0228 | Vpp
_MGAINLObits="10" | S R S 0114 | Vpp
MGAIN1-0 bits = “11” - - 0.057 Vpp
MIC Power Supply: MPWR pin
Output Voltage (Note 9) 2.22 247 2.72 V
Load Resistance 0.5 - - kQ
Load Capacitance - - 30 pF
ADC Analog Input Characteristics: LIN1I/RIN1/LIN2/RIN2 pins - ADC — IVVOL, IVOL=0dB, ALC=0OFF
Resolution - - 16 Bits
(Note 11) | 0168 | ... 0198 | . 0.228 | Vpp___
Input Voltage (Note 10) (Note 12) 168 1.98 2728 Vpp
_ (Note11) | N 8 | - ]« dBFS
S((N+D) ~ (-1dBFS) (Note 12) ) 88 - dBFS
] _ e (Note11) | 6 | 86 | - - dB
D-Range (—60dBFS, A-weighted) (Note 12) : 95 : 4B
e (Note11) | 6 | 86 | - - dB
SIN (A-weighted) (Note 12) 3 95 : 4B
i (Note11) | LA S 90 ] dB____
Interchannel Isolation (Note 12) s 100 : 4B
in Mi (Note11) | - SRR IR 01 | .08 | _ dB____
Interchannel Gain Mismatch (Note 12) : 01 0.8 B
Note 8. AC

(max) @MGAIN1-0 bits = “11”.

Note 9.
Note 10.

Note 12. MGAIN1-0 bits = “00” (0dB)

MGAINZ1-0 bits = “00”

AVDD
AVDD

MS0566-J-00

AVDD

ADC

Vout = 0.75 x AVDD (typ)
Vin = 0.06 x AVDD (typ)@MGAIN1-0 bits = “01” (+20dB), Vin = 0.6 x
AVDD(typ)@MGAIN1-0 bits = “00” (0dB)

Note 11. MGAIN1-0 bits = “01” (+20dB)

IN1+, IN1-, IN2+, IN2—pin
Vin = |(IN+) — (IN-)| = 0.069 x AVDD
(max)@MGAIN1-0 bits = “01”, 0.035 x AVDD (max)@MGAIN1-0 bits = “10”, 0.017 x AVDD
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Parameter | min | typ | max | Units
DAC Characteristics:
Resolution | - | - | 16 | Bits

Stereo Line Output Characteristics: DAC — LOUT, ROUT pins, ALC=0FF, IVOL=0dB, DVOL=0dB, LOVL bit =

“0”, R =10kQ

Output Voltage (Note 13) LoVLbit="0" [ 178 [ 198 [ 218 [ Vpp
LOVL hit="1" 2.25 2.50 2.75 Vpp
S/(N+D)  (-3dBFS) 78 88 - dBFS
SIN (A-weighted) 82 92 - dB
Interchannel Isolation 80 100 - dB
Interchannel Gain Mismatch - 0.1 0.5 dB
Load Resistance 10 - - kQ
Load Capacitance - - 30 pF
Headphone-Amp Characteristics: DAC — HPL/HPR pins, ALC=0OFF, IVOL=0dB, DVOL=0dB
Output Voltage (Note 14)
_HPG bit = “07, 0dBFS, HVDD=3.3V, R, =228 | 158 | . 198 | .. 238 | _Vpp __
HPGbit = “17, 0dBFS, HVDD=5V, R =100Q | 240 | 300 .. 360 | _Vpp_
HPG bit = “1”, 0dBFS, HVDD=3.3V, R, =16Q (P0o=62mW) - 1.0 - Vrms
S/(N+D)
'HPG bit = “0”, -3dBFS, HVDD=3.3V, R =22.8Q | 60 | | -] dBFS
'HPG bit = 1", ~3dBFS, HVDD=5V, Ri=100Q | S 80 | - | dBFS
HPG bit = “1”, 0dBFS, HVDD=3.3V, R, =16Q (Po=62mW) - 20 - dBFS
e (Note15) | 80 | O - | dB
SIN (A-weighted) (Note 16) - 90 - B
- (Note15) [ 65 | e - | d
Interchannel Isolation (Note 16) - 80 - B
o (Note15) | S 01 [ 08 | dB _
Interchannel Gain Mismatch (Note 16) - 01 0.8 B
Load Resistance 16 - - Q
. Figure2 C1 - - 30 pF
Load Capacitance ~ FoorEooo s
P Figure 2 C2 - : 300 oF
Note 13. AVDD Vout = 0.6 x AVDD (typ)@LOVL bit = “0".
Note 14. AVDD
Vout = 0.6 x AVDD(typ) @HPG bit = “0”, 0.91 x AVDD(typ) @HPG bit = “1”.
Note 15. HPG bit = “0”, HYDD=3.3V, R =22.8Q.
Note 16. HPG bit = “1”, HYDD=5V, R =100C.
HP-Amp
HPL/HPR pin Measurement Point
47uF
16Q
Figure 2.
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Parameter | min | typ | max | Units
Mono Input: MIN pin (External Input Resistance=20kQ)
Maximum Input VVoltage (Note 17) | - | 1.98 | - | Vpp
Gain (Note 18)
MIN - LOUT/ROUT | LOVLbit="0" | = -45 | | 0 | - 45 | dB____
LOVL bit=“1" - +2 - dB
MIN = HPL/HPR | HPGhit="0" | 245 | .=20 | . -85 | . dB_
HPG bit = “1” - -16.4 - dB

Power Supplies:

Power Up (PDN pin = “H")

All Circuit Power-up:
AVDD+DVDD (Note 19) - 15 23 mA
HVDD: HP-Amp Normal Operation
No Output (Note 20) i S 8 mA
Power Down (PDN pin = “L”) (Note 21)
| AVDD+DVDD+HVDD | - 10 | 100 | LA
Note 17. AVDD (Rin) Vin = 0.6 x AVDD x Rin / 20kQ (typ).
Note 18.
Note 19. PLL Master Mode (MCKI1=12.288MHz) PMADL = PMADR = PMDAC = PMLO = PMHPL = PMHPR =
PMVCM = PMPLL = MCKO = PMBP = PMMP = M/S bits = “1” MPWR pin
OmA
AVDD=11mA(typ), DVDD=4mA(typ).
EXT Slave Mode (PMPLL = M/S = MCKO bits = “0”) : AVDD=10mA(typ), DVDD=3mA(typ).

Note 20. PMADL = PMADR = PMDAC = PMLO = PMHPL = PMHPR = PMVCM = PMPLL = PMBP bits = “1”

Note 21. DVvDD DVSS
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[AK4647]

(Ta=25°C; AVDD, DVDD=2.6 ~ 3.6V; HVDD=2.6 ~ 5.25V; fs=44.1kHz; DEM=0FF; FIL1=FIL3=EQ=0FF)

Parameter | Symbol | min | typ | max | Units

ADC Digital Filter (Decimation LPF):

Passband (Note 22) +0.16dB PB 0 - 17.3 kHz
—0.660dB - 194 - kHz
-1.1dB - 19.9 - kHz
—6.9dB - 22.1 - kHz

Stopband SB 26.1 - - kHz

Passhand Ripple PR - - +0.1 dB

Stopband Attenuation SA 73 - - dB

Group Delay (Note 23) GD - 19 - 1/fs

Group Delay Distortion AGD - 0 - us

ADC Digital Filter (HPF): (Note 24)

Frequency Response (Note 22) | —3.0dB FR - 0.9 - Hz
—-0.5dB - 2.7 - Hz
—0.1dB - 6.0 - Hz

DAC Digital Filter (LPF):

Passband (Note 22) +0.1dB PB 0 - 19.6 kHz
-0.7dB - 20.0 - kHz
—6.0dB - 22.05 - kHz

Stopband SB 25.2 - - kHz

Passband Ripple PR - - +0.01 dB

Stopband Attenuation SA 59 - - dB

Group Delay (Note 23) GD - 22 - 1/fs

DAC Digital Filter (LPF) + SCF:

Frequency Response: 0 ~ 20.0kHz | FR | - | +1.0 | - | dB

DAC Digital Filter (HPF): (Note 24)

Frequency Response (Note 22) | —3.0dB FR - 0.9 - Hz
—-0.5dB - 2.7 - Hz
—0.1dB - 6.0 - Hz

BOOST Filter: (Note 25)

Frequency Response MIN | 20Hz FR - 5.76 - dB
100Hz - 2.92 - dB
1kHz - 0.02 - dB

MID | 20Hz FR - 10.80 - dB
100Hz - 6.84 - dB
1kHz - 0.13 - dB

MAX | 20Hz FR - 16.06 - dB
100Hz - 10.54 - dB
1kHz - 0.37 - dB

Note 22. fs (

PB=20.0kHz(@-0.7dB) 0.454 x fs (DAC) 1kHz

Note 23. ADC 16

DAC 16

PMADL=PMADR bits = “0” DAC Group Delay  22/fs(typ)

Note 24. PMADL bit = “1” or PMADR bit = “1” ADC HPF ON DAC HPF OFF

PMADL=PMADR bits = “0”, PMDAC bit = “1” DAC HPF ON ADC HPF OFF
Note 25.
MS0566-J-00 2006/11
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[AK4647]

| DC
(Ta=25°C; AVDD, DVDD=2.6 ~ 3.6V; HVYDD=2.6 ~ 5.25V)
Parameter Symbol min typ Max Units
High-Level Input Voltage 2.2V<DVDD<3.6V VIH 70%DVDD - - \
Low-Level Input Voltage 2.2V<DVDD<3.6V VIH - - 30%DVDD \
High-Level Output Voltage (lout=—200pA) | VOH DVvDD-0.2 - - \Y
Low-Level Output Voltage
(Except SDA pin: lout=200pA) | VOL - - 0.2 \Y
(SDA pin: lout=3mA) | VOL - - 0.4 V
Input Leakage Current lin - - +10 uA
I
(Ta=25°C; AVDD, DVDD=2.6 ~ 3.6V; HVDD=2.6 ~ 5.25V; C, =20pF; unless otherwise specified)
Parameter | Symbol |  min | typ |  max | Units
PLL Master Mode (PLL Reference Clock = MCKI pin)
MCKI Input Timing
Frequency fCLK 11.2896 - 27 MHz
Pulse Width Low tCLKL 0.4/fCLK - - ns
Pulse Width High tCLKH 0.4/fCLK - - ns
MCKO Output Timing
Frequency fMCK 0.2352 - 12.288 MHz
Duty Cycle
Except 256fs at fs=32kHz, 29.4kHz dMCK 40 50 60 %
256fs at fs=32kHz, 29.4kHz dMCK - 33 - %
LRCK Output Timing
Frequency fs 7.35 - 48 kHz
Duty Cycle Duty - 50 - %
BICK Qutput Timing
Period BCKO bit=“0" tBCK - 1/(32fs) - ns
BCKO bit=“1" tBCK - 1/(64fs) - ns
Duty Cycle dBCK - 50 - %
PLL Slave Mode (PLL Reference Clock = MCKI pin)
MCKI Input Timing
Frequency fCLK 11.2896 - 27 MHz
Pulse Width Low tCLKL 0.4/fCLK - - ns
Pulse Width High tCLKH 0.4/fCLK - - ns
MCKO Output Timing
Frequency fMCK 0.2352 - 12.288 MHz
Duty Cycle
Except 256fs at fs=32kHz, 29.4kHz dMCK 40 50 60 %
256fs at fs=32kHz, 29.4kHz dMCK - 33 - %
LRCK Input Timing
Frequency fs 7.35 - 48 kHz
Duty Duty 45 - 55 %
BICK Input Timing
Period tBCK 1/(64fs) - 1/(32fs) ns
Pulse Width Low tBCKL | 0.4xtBCK - - ns
Pulse Width High tBCKH | 0.4 xtBCK - - ns
MS0566-J-00 2006/11
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ASAHI KASEI [AK4647]
Parameter | Symbol |  min typ max | Units
PLL Slave Mode (PLL Reference Clock = LRCK pin)
LRCK Input Timing
Frequency fs 7.35 - 48 kHz
Duty Duty 45 - 55 %
BICK Input Timing
Period tBCK 1/(64fs) - 1/(32fs) ns
Pulse Width Low tBCKL 130 - - ns
Pulse Width High tBCKH 130 - - ns
PLL Slave Mode (PLL Reference Clock = BICK pin)
LRCK Input Timing
Frequency fs 7.35 - 48 kHz
Duty Duty 45 - 55 %
BICK Input Timing
Period PLL3-0 bits = “0010” tBCK - 1/(32fs) - ns
PLL3-0 bits = “0011” tBCK - 1/(64fs) - ns
Pulse Width Low tBCKL | 0.4 xtBCK - - ns
Pulse Width High tBCKH | 0.4 xtBCK - - ns
External Slave Mode
MCKI Input Timing
Frequency | 256fs fCLK 1.8816 - 12.288 MHz
512fs fCLK 3.7632 - 13.312 MHz
1024fs fCLK 7.5264 - 13.312 MHz
Pulse Width Low tCLKL 0.4/fCLK - - ns
Pulse Width High tCLKH 0.4/fCLK - - ns
LRCK Input Timing
Frequency | 256fs fs 7.35 - 48 kHz
512fs fs 7.35 - 26 kHz
1024fs fs 7.35 - 13 kHz
Duty Duty 45 - 55 %
BICK Input Timing
Period tBCK 312.5 - - ns
Pulse Width Low tBCKL 130 - - ns
Pulse Width High tBCKH 130 - - ns
Audio Interface Timing
Master Mode
BICK “!” to LRCK Edge (Note 26) tMBLR -40 - 40 ns
LRCK Edge to SDTO (MSB) tLRD -70 - 70 ns
(Except 1°S mode)
BICK “{” to SDTO tBSD -70 - 70 ns
SDTI Hold Time tSDH 50 - - ns
SDTI Setup Time tSDS 50 - - ns
Slave Mode
LRCK Edge to BICK “T” (Note 26) tLRB 50 - - ns
BICK “” to LRCK Edge (Note 26) tBLR 50 - - ns
LRCK Edge to SDTO (MSB) tLRD - - 80 ns
(Except 1°S mode)
BICK “{” to SDTO tBSD - - 80 ns
SDTI Hold Time tSDH 50 - - ns
SDTI Setup Time tSDS 50 - - ns
Note 26. LRCK BICK 1
MS0566-J-00 2006/11
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Parameter Symbol min typ max Units

Control Interface Timing (3-wire Serial mode)
CCLK Period tCCK 200 - - ns
CCLK Pulse Width Low tCCKL 80 - - ns

Pulse Width High tCCKH 80 - - ns

CDTI Setup Time tCDS 40 - - ns
CDTI Hold Time tCDH 40 - - ns
CSN “H” Time tCSW 150 - - ns
CSN “” to CCLK “1” tCsS 50 - - ns
CCLK “” 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 28) 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
Capacitive Load on Bus Cb - - 400 pF
Pulse Width of Spike Noise Suppressed by Input Filter tSP 0 - 50 ns

Power-down & Reset Timing
PDN Pulse Width (Note 29) tPD 150 - - ns
PMADL or PMADR “1” to SDTO valid  (Note 30) tPDV - 1059 - 1/fs

Note 27. 1°C  Philips Semiconductors

Note 28. 300ns (SCL )

Note 29. AK4647 PDN pin =“L”

Note 30. PMADL bit PMADR bit LRCK
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|
1/fs
50%DVDD
a tLRCKH >« LRCKL »  Duty = tLRCKH x fs x 100
tLRCKL x fs x 100
1/fMCK
Y (o O 50%DVDD
dMCK = tMCKL x fMCK x 100
Figure 3. Clock Timing (PLL Master mode)
LRCK = 50%DVDD
50%DVDD
50%DVDD
Figure 4. Audio Interface Timing (PLL Master mode)
MS0566-J-00 2006/11
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1/fCLK

tCLKL

tLRCKL

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

50%DVDD

dMCK = tMCKL x fMCK x 100

Figure 5. Clock Timing (PLL Slave mode; PLL Reference Clock = MCKI pin)

1/fCLK

tLRCKL Duty = tLRCKH x fs x 100

-

d

tLRCKL x fs x 100

tBCKL

.

Figure 6. Clock Timing (EXT Slave mode)
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LRCK

tSDS tSDH

Figure 7. Audio Interface Timing (PLL/EXT Slave mode)

CSN

tCCKL  tCCKH

CCLK

CDTI

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

Figure 9. WRITE Data Input Timing

MS0566-J-00 2006/11
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e |

tHD:STA tHD:DAT tSU:DAT tSU:STO

‘Stop  Start “Stant “Stop
Figure 10. I°C

PMADL bit

or

PMADR bit
P tPDV -

5] L T S et 50%DVDD

Figure 11. Power Down & Reset Timing 1

VIL

Figure 12. Power Down & Reset Timing 2

MS0566-J-00 2006/11
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[AK4647]

]
I/F 4 (See Table 1 and Table 2.)
Mode PMPLL bit M/S bit PLL3-0 bits Figure
PLL Master Mode 1 1 See Table 4 Figure 13
PLL Slave Mode 1 .
(PLL Reference Clock: MCKI pin) 1 0 See Table 4 Figure 14
PLL Slave Mode 2 Figure 15
(PLL Reference Clock: LRCK or BICK pin) ! 0 See Table 4 Figure 16
EXT Slave Mode 0 0 X Figure 17
Don’t Care (Note 31) 0 1 X -
Note 31. MCKO bit = *“1” MCKO pin
Table 1. Clock Mode Setting (x: Don’t care)
Mode MCKO bit | MCKO pin | MCKI pin BICK pin LRCK pin
0 “L” ki Output
PLL Master Mode psT0bis | 0PI | gekopit | Output
1 ) (1fs)
0 “L” . Input
PLL Slave Mode . PLL3-0 bits . Input
(PLL Reference Clock: MCKI pin) 1 PS1-0bits (BCKO t)m (1fs)
Input
PLL Slave Mode w » ; Input
(PLL Reference Clock: LRCK or BICK pin) 0 L GND (BCKO t)m (1fs)
I FS3-0 bits Input Input
EXT Slave Mode 0 L (> 32fs) (1fs)
Table 2. Clock pins state in Clock Mode
[ ]
M/S bit “1” “0”
AK4647 (PDN pin = *“L")
M/S bit  “1”
M/Shit  “1” AK4647 LRCK, BICK pin
AK4647 LRCK,BICK pin 100kQ
M/S bit Mode
0 Slave Mode Default
1 Master Mode
Table 3. Select Master/Slave Mode
MS0566-J-00 2006/11
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mPLL
PMPLL bit=*1" PLL FS3-0 bits, PLL3-0 bits
PLL PMPLL bit  “0” > “1”
Table 4
1) PLL Mode
voge | PLL3 | PLL2 | PLLL | PLLO PLL VCORC(‘:"” PLL
bit bit bit bit .
R[] | C[F] (max)
0 0 0 0 0 LRCK pin 1fs 6.8k | 220n 160ms Default
2 0 0 1 0 BICK pin 32fs 10k 4.7n 2ms
10k 10n 4ms
3 0 0 1 1 BICK pin 64fs 10k | 4.7n 2ms
10k 10n 4ms
4 0 1 0 0 MCKI pin 11.2896MHz 10k 4.7n 40ms
5 0 1 0 1 MCKI pin 12.288MHz 10k | 4.7n 40ms
6 0 1 1 0 MCKI pin 12MHz 10k | 4.7n 40ms
7 0 1 1 1 MCKI pin 24MHz 10k | 4.7n 40ms
12 1 1 0 0 MCKI pin 13.5MHz 10k 10n 40ms
13 1 1 0 1 MCKI pin 27TMHz 10k 10n 40ms
Others Others N/A
Table 4. Setting of PLL Mode (*fs: Sampling Frequency)
2) PLL Mode
MCKI Table 5
Mode FS3 bit FS2 bit FS1 bit FSO bit Sampling Frequency
0 0 0 0 0 8kHz Default
1 0 0 0 1 12kHz
2 0 0 1 0 16kHz
3 0 0 1 1 24kHz
4 0 1 0 0 7.35kHz
5 0 1 0 1 11.025kHz
6 0 1 1 0 14.7kHz
7 0 1 1 1 22.05kHz
10 1 0 1 0 32kHz
11 1 0 1 1 48kHz
14 1 1 1 0 29.4kHz
15 1 1 1 1 44.1kHz
Others Others N/A
Table 5. Setting of Sampling Frequency at PMPLL bit = “1” (Reference Clock = MCKI pin)
LRCK or BICK FS3, FS1-0 bits
(Table 6)
Mode FS3 bit FS2 bit FS1bit | FSObit | Sampling Frequency Range
0 0 Don’t care 0 0 7.35kHz < fs < 8kHz Default
1 0 Don’t care 0 1 8kHz < fs < 12kHz
2 0 Don’t care 1 0 12kHz < fs < 16kHz
3 0 Don’t care 1 1 16kHz < fs < 24kHz
6 1 Don’t care 1 0 24kHz < fs < 32kHz
7 1 Don’t care 1 1 32kHz < fs < 48kHz
Others Others N/A
Table 6. Setting of Sampling Frequency at PMPLL bit = “1” (Reference Clock = LRCK or BICK pin)
MS0566-J-00 2006/11
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mPLL
1) PLL Master Mode (PMPLL bit = “1”, M/S bit = “1")
PMPLL bit="0" - “1” PLL BICK LRCK “L” MCKO
bit = “1” MCKO pin MCKO bit = “0”
MCKO pin  “L” (See Table 7)
PLL BICK LRCK “L 1 LRCK, BICK
1fs
PMPLL bit = “0” BICK,
LRCK “L
MCKO pin : .
PLL State MCKO bit= 0" MCKO bit = 1" BICK pin LRCK pin
PMPLL bit “0” = “1” “L” Output “L” Output “L” Output
PLL Unlock ( ) “L” Output
PLL Lock “L” Output See Table 9 See Table 10 1fs Output
Table 7. Clock Operation at PLL Master Mode (PMPLL bit = “1”, M/S bit = “1")
2) PLL Slave Mode (PMPLL bit = “1”, M/S bit = “0”)
PMPLL bit=*“0" - “1” PLL MCKO
PLL MCKO pin Table 9
PLL ADC DAC DAC
DACL, DACH bhits  “0”
MCKO pin
PLL State MCKO bit = “0” | MCKO bt = “1”
PMPLL bit “0” - “1” “L” Output
PLL Unlock ( “L” Output
PLL Lock “L” Qutput Output
Table 8. Clock Operation at PLL Slave Mode (PMPLL bit = “0”, M/S bit = “0”)
MS0566-J-00 2006/11
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W PLL Master Mode (PMPLL bit =“1", M/S bit =“1")

11.2896MHz, 12MHz , 12.288MHz, 13.5MHz, 24MHz or 27MHz

MCKO, BICK, LRCK

MCKO bit ON/OFF

(See Table 10)

BICK

11.2896MHz, 12MHz, 12.288MHz
13.5MHz, 24MHz, 27MHz

(MCKO)

BCKO bit

AK4647 DSP or uP
MCKI
MCKO 256fs/128fs/64fs/32f§ MCLK
BICK 32fs,64fs  yMBCLK
LRCK 1fs »[ | LRCK
SDTO » |sSDTI
SDTI < SDTO
Figure 13. PLL Master Mode
Mode PS1 bit PSO0 bit MCKO pin
0 0 0 256fs Default
1 0 1 128fs
2 1 0 64fs
3 1 1 32fs
Table 9. MCKO (PLL , MCKO bit =“1")
BCKO bit BICK
0 32fs Default
1 64fs

Table 10. BICK Output Frequency at Master Mode

MS0566-J-00
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PLL
PS1-0 bits (Table 9)
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H PLL Slave Mode (PMPLL bit=“1", M/S bit =“0")

MCKI, BICK or LRCK pin PLL AK4647
PLL PLL3-0 bits (Table 4)
a) PLL : MCKI pin
MCKO BICK, LRCK MCKO LRCK
(MCKO pin) PS1-0 bits (Table 9) MCKO
bit ON/OFF FS3-0 bits (See Table 5)

11.2896MHz, 12MHz, 12.288MHz

— 13.5MHz, 24MHz, 27MHz
AK4647
DSP or uP

MCKI

MCKO 256fs/128fs/64fs/32f§ MCLK

BICK =325 BCLK

LRCK < 1fs LRCK

SDTO NEE:

SDTI < SDTO

Figure 14. PLL Slave Mode 1 (PLL Reference Clock: MCKI pin)

MS0566-J-00 2006/11
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b) PLL : BICK or LRCK pin
FS3-0 bits 7.35kHz ~ 48kHz
AK4647

MCKO DSP or uP

MCKI

BICK 325, 64fs BCLK

LRCK < ifs LRCK

SDTO »[ |soTi

SDTI < SDTO

Figure 15. PLL Slave Mode 2 (PLL Reference Clock: BICK pin)
AK4647

MCKO DSP or uP

MCKI

BICK < = 32fs BCLK

LRCK < ifs LRCK

SDTO » |sDTI

SDTI < SDTO

Figure 16. PLL Slave Mode 2 (PLL Reference Clock: LRCK pin)

ADC or DAC (PMADL bit = “1”, PMADR bit = “1” or PMDAC bit = “1”)
LRCK)

(PMADL=PMADR=PMDAC bits = “0")

MS0566-J-00
-23-
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(See Table 6.)

(MCKI, BICK,
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W EXT Slave Mode (PMPLL bit =*0", M/S bit =“0")

[AK4647]

PMPLL bit “0” (EXT Mode) MCKI pin PLL
ADC, DAC CODEC I/F
MCKI (256fs, 512fs or 1024fs), BICK (232fs), LRCK(fs) MCKI LRCK
MCKI FS1-0 bit
(See Table 11)
Mode |  FS3-2 bits FSibit | Fsobit | MCKIInput | Sampling Frequency
Frequency Range
0 Don’t care 0 0 256fs 7.35kHz ~ 48kHz Default
1 Don’t care 0 1 1024fs 7.35kHz ~ 13kHz
2 Don’t care 1 0 256fs 7.35kHz ~ 48kHz
3 Don’t care 1 1 512fs 7.35kHz ~ 26kHz
Others Others N/A N/A
Table 11. EXT Slave Mode (PMPLL bit = “0”, M/S bit = “0") MCKI
DAC SIN MCKI
SIN Table 12 DAC LOUT/ROUT pins
SIN
S/N
MCKI | fs=8kHz, 20kHZLPF + A-weighted)
256fs 83dB
512fs 93dB
1024fs 93dB
Table 12. Relationship between MCKI and S/N of LOUT/ROUT pins
ADC or DAC (PMADL bit =*1”, PMADR bit = “1” or PMDAC bit = “1”) (MCKI, BICK,
LRCK)
(PMADL=PMADR=PMDAC bits = “0”
AK4647
MCKO DSP or uP
256fs, 512fs or 1024fs
MCKI < MCLK
BICK < = 32fs BCLK
LRCK < ifs LRCK
SDTO »| |sDTI
SDTI < SDTO
Figure 17. EXT Slave Mode
MS0566-J-00 2006/11
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n
PDN pin “L”
AK4647
PMDAC bit = “0” PMADL bit PMADR bit “0” — “1” ADC
1059/fs=24ms@fs=44.1kHz ADC
2’s “0” ADC
PMDAC bit = “1” ADC
PMADL=PMADR bits =“0” PMDAC bit=“0" > “1” DAC
1059/fs=24ms@fs=44.1kHz DAC 2’s
“0” DAC (22/fs=0.5ms@fs=44.1kHz)
DAC PMADL bit PMADR bit “1”
DAC
N
3 (Table 13) DIF1-0 bits MSB 2's
LRCK BICK SDTO BICK
“lr SDTI BICK “T”
Mode DIF1 bit DIFO bit SDTO (ADC) | SDTI (DAC) BICK Figure
0 0 0 N/A N/A N/A -
1 0 1 > 32fs Figure 18
2 1 0 > 32fs Figure 19 Default
3 1 1 1°S S > 32fs Figure 20
Table 13. Audio Interface Format
ADC 16bit 8hit 16bit 16bit
“~1” 8bit “-1” 8bit “-1” DAC 16bit
“-256” 8bit 16bit
(128)
LRCK ]
012 3 9101112131415 0 1 2 3 9101112131415 0 1
BICK(32fs)
SDTO(0) 15[14/13] |7]6[5]4]3]2]1]0]15/1413| |7]6]5]4]3]2]1]0]a5|
SDTI() |15|14|13| |7|6|5|4|3|2|1|0|15|14|13| |7|6|5|4|3|2|1|0|15|
0123 1516 17 18 310 1 2 3 1516 17 18 310 1
BICK(64fs)
SDTO(0) 1s[14f13]  [1]o] 15[14)13| | [1]o] 15
SDTI(i) DontCare  |15/14] [1]o0 Don'tCare  [15[14] EE
15:MSB, 0:LSB i |
i‘ Lch Data H‘ Rch Data ’i
Figure 18. Mode 1
MS0566-J-00 2006/11
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LRCK | -
6123 9101112131415 0 1 2 3 9101112131415 0 1
BICK(32fs)
SDTO(0) I15|14|13| |7|6|5|4|3|2|1|OI15|14|13| |7|6|5|4|3|2|1|0I15|
soTi)  [S[es] | [7]s]s]4[3]2]1]ofsua[3] | [7[e[s]a]3]2]1]0 ]
0123 1516 17 18 31012 3 1516 17 18 310 1
BICK(64fs)
SDTO(0) 15/14[13| [1]0] 151413 [1]0] 1_5|_
SDTI() I15|14|13| | 1 | 0 | Don't Care 15|14|13| | 1 | 0 | Don't Care I15|
ilS:MSB, 0:LSB
E‘ Lch Data ’:4 Rch Data >E
Figure 19. Mode 2
LRCK | | L
0123 91011121314150 1 2 3 9101112131415 0 1
BICK(32fs)
SDTO(0) |o 15|14| |8|7|6|5|4|3|2|1|0 15|14| |8|7|6|5|4|3|2|1|0
somig) [o[sf | [e[7]e[s[«[2[2[a[o s | [a[r[e]s[4]z[2[x]o]
0123 1516 17 18 3101 2 3 1516 17 18 310 1
BICK(64fs)
SDTO(0) 15|14| | 2 | 1 | 0 | 15|14| | 2 | 1 | 0 |
SDTI(i) I15|14| |2|1|0o] Dontcare |15)14] |2[1]0]| Dontcare
ilS:MSB, 0:LSB
E‘ Lch Data h‘ Rch Data >E
Figure 20. Mode 3
n
PMADL, PMADR bits ADC
PMADL bit PMADR bit ADC Lch data ADC Rch data
0 0 All “0” All “0” Default
0 1 Rch Input Signal Rch Input Signal
1 0 Lch Input Signal Lch Input Signal
1 1 Lch Input Signal Rch Input Signal
Table 14.
MS0566-J-00 2006/11
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] HPF
AK4647 DC HPF HPF 0.9Hz (@fs=
44.1kHz) (fs) PMADL bit = “1” or PMADR bit = “1”
ADC HPF ON DAC HPF OFF PMADL=PMADR bits = “0”, PMDAC bit = “1” DAC HPF
ON ADC HPF OFF
|
AK4647 MDIF1, MDIF2 bits = “0” INL, INR bits
LINL/LIN2, RIN1/RIN2 MDIF1, MDIF2 bits =“1” LINZ,
RINZ1, LIN2, RIN2 pins IN1—, IN1+, IN2+, IN2— pins (Figure 22)
Table 16 “X”
MDIF1 bit MDIF2 bit INL bit INR bit Lch Rch
0 0 0 0 LIN1 RIN1 Default
0 0 0 1 LIN1 RIN2
0 0 1 0 LIN2 RIN1
0 0 0 1 LIN2 RIN2
0 1 0 0 LIN1 IN2+/—
1 0 0 1 IN1+/— RIN2
1 1 0 0 IN1+/— IN2+/—
Others N/A N/A
Table 15. MIC/Line In Path Select
Register Pin
. . LIN1 RIN1 LIN2 RIN2
MDIF1 bit | MDIF2 bit INL— INL+ IN2+ IN?—
0 0 0 ) ) )
0 1 0 X ) 0
1 0 0 O X O
1 1 ) 0 ) O]
Table 16. Handling of MIC/Line Input Pins (“-*“: N/A; “X”: Signal should not be input.)
MS0566-J-00 2006/11
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AK4647
INL bit
LINL/IN1- pin ()
— O
PN ADC Lch
RIN1/IN1+ pin () * o
MDIF1 bit
INR bit
RIN2/IN2- pin () o)
ADC Rch
LIN2/IN2+ pin 4 O
MDIF2 bit
Figure 21.
AK4647
MPWR pin i
% MIC-Amp Qv
SDTO pi
. p { AD ——P Pn
~ 1k
Figure 22. (MDIF1/2 bits = “1™)
IN1+/— pins LIN2/RIN2 pins 2
MDIF1 bit | MDIF2 bit | INL1 bit INLO bit INR1 bit INRO bit Lch Rch
1 0 0 0 0 1 IN1+/— RIN2
0 0 0 1 0 1 LIN2 RIN2
Table 17. MIC/Line In Path Select Example
MS0566-J-00 2006/11
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|
AK4647

(Table 18)
typ. 30kQ

|
PMMP bit = *“1”

AVDD)V (typ)
MPWR pin

MS0566-J-00

MGAIN1-0 bits = “00”

MGAIN1-0 bits

MGAINL bit | MGAINO bit Input Gain
0 0 0dB
0 1 +20dB Default
1 0 +26dB
1 1 +32dB
Table 18.
MPWR pin
min. 0.5kQ 2
(Figure 23 )
PMMP bit MPWR pin
0 Hi-Z Default
1 Output
Table 19.
MIC Power
| MPWR pin
(]

T

LIN2 pin

> 2kQ

il

O—Q Microphone

Figure 23. MIC Block Circuit

-29-
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typ. 60kQ MGAIN1-0 bits = “01”, “10”, “11”

(0.75 x
min. 2kQ
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W Digital EQ/HPF/LPF

[AK4647]

AK4647 A/D ALC
(Figure 24 ) FIL1, FIL3, EQ 1 IR
ALC “ALC 7
DAC Digital EQ/HPF/LPF ADC
ADC DAC
Digital EQ/HPF/LPF FIL3, EQ, FIL1, GN1-0 bits
“011
PMADL bit, PMADR bit | PMDAC bit | LOOP bhit Digital EQ/HPF/LPF
“00” 0 X Default
1 X
0 X
“0]-117 “1011 or. “1111 1 O ,
1
Note 32.
Table 20. Digital EQ/HPF/LPF (x: Don’t care)
ATT FIL3
GN1-0 bits(Table 21 ) EQ
FIL1, FIL3 F1AS, F3AS bits  “0” HPF F1AS, F3AS bits  “1” LPF
FIL3 OFF(MUTE) EQ, FIL1 0dB FIL3, EQ, FIL1 bits  “0”
(FIL3 MUTE)
— FIL1 FIL3 H EQ (— Gain — ALC >
0dB ~ -10dB GN1-0
F1A13-0 F3A13-0 MUTE EQA15-0 +24/+12/0dB
F1B13-0 F3B13-0 (FIL3 ) EQB13-0
F1AS F3AS EQC15-0
+12dB ~ 0dB
Figure 24. Digital EQ/HPF/LPF
GN1 GNO Gain
0 0 0dB Default
0 1 +12dB
1 X +24dB
Table 21. Gain (x: Don’t care)
MS0566-J-00 2006/11
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[ ]

1) FIL1, FIL3 HPF

[AK4647]

fs:
fc:
f:
K: [dB] (FIL1 0dB )
FIL1: F1AS bit = “0”, FLA[13:0] bits =A, F1B[13:0] bits =B
FIL3: F3AS bit = “0”, F3A[13:0] bits =A, F3B[13:0] bits =B
(MSB=F1A13, F1B13, F3A13, F3B13; LSB=F1A0, F1B0, F3A0, F3B0)
1 /tan (rnfc/fs) 1 - 1/tan (=fc/fs)
A=10"2x B=
1+ 1/ tan (nfc/fs) 1+ 1/ tan (nfc/fs)
1-z71 2 — 2cos (2rtf/fs) (B+1)sin (2x=f/fs)
H(z) =A M) =A o(f) =tan *
1+Bz™ 1+ B2 + 2Bcos (2nf/fs) 1 - B + (B-1)cos (2xf/fs)
2) FIL1,FIL3 LPF
fs:
fc:
f:
K: [dB] (FIL1 0dB )
FIL1: F1AS bit = “1”, F1A[13:0] bits =A, F1B[13:0] bits =B
FIL3: F3AS bit = “1”, F3A[13:0] bits =A, F3B[13:0] bits =B
(MSB=F1A13, F1B13, F3A13, F3B13; LSB=F1A0, F1B0, F3A0, F3B0)
1 1 -1/ tan (=fc/fs)
A =102 x B=
1+ 1/ tan (=fc/fs) 1+ 1/ tan (=fc/fs)
1+z71 2 + 2cos (2nf/fs) (B-1)sin (2rf/fs)
Hz) =A M(f) = A o(f) =tan *
1+Bz! 1+ B? + 2Bcos (2nf/fs) 1+ B + (B+1)cos (2nf/fs)
MS0566-J-00 2006/11
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3) EQ

fs:

fei:

fc,:

f:

K: [dB] ( +12dB )

EQA[15:0] bits =A, EQB[13:0] bits =B, EQC[15:0] bits =C
(MSB=EQA15, EQB13, EQC15; LSB=EQA0, EQBO, EQCO0)

1+ 1/ tan (nfc,/fs) 1 - 1/tan (nfcy/fs) 1 — 1/ tan (rnfc,/fs)
A=10"2x , B= ,  C=10"%x
1+ 1/ tan (nfcy/fs) 1+ 1/tan (nfcy/fs) 1+ 1/ tan (nfcy/fs)
A+Cz?t A? + C? + 2ACcos (2nf/fs) (AB-C)sin (2rf/fs)
H(z) = M(f) = 0(f) = tan *
1+Bz™ 1 + B? + 2Bcos (2nf/fs) A+ BC + (AB+C)cos (2nf/fs)
[ 2 (2 ) 1
X=( ) x 2%
X 2 (2 )
MSB
[ 1
1) FIL1
: fs=44.1kHz, fc=100Hz HPF
F1AS bit = “0”

F1A[13:0] bits =01 1111 1100 0110
F1B[13:0] bits = 10 0000 0111 0100

2) EQ

: fs=44.1kHz, fc,=300Hz, fc,=3000Hz, Gain=+8dB
Gain[dB] A

+8dB

>
fcy fc, Frequency
EQA[15:0] bits = 0000 1001 0110 1110
EQB[13:0] bits = 10 0001 0101 1001
EQC[15:0] bits = 1111 1001 1110 1111
MS0566-J-00 2006/11
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mALC
ALC bit=*1" ALC ALC DAC
ALC ALC
PMADL bit, PMADR bit | PMDAC bit | LOOP bit ALC
“00” 0 X Default
1 X
0 X
“0]-117 “1011 or. “1111 1 O ,
1
Table 22. ALC (x: Don’t care)
1. ALC
ALC Lch, Rch ALC (Table 23)
LMAT1-0 bits (Table 24) IVL, IVR (L/R )
ZELMN bit = “0"( ) ALC IVL, IVR L/R
ALC ZTM1-0 bits (Table 25)
ZELMN bit = “1”( ) ALC IVL, IVR ( . 1/fs)
LMATZ1-0 bits 1 step
ALCbit “0” ALC
LMTH1 | LMTHO | ALC ALC
0 0 ALC Output > —2.5dBFS —2.5dBFS > ALC Output > —4.1dBFS Default
0 1 ALC Output > —4.1dBFS —4.1dBFS > ALC Output > —6.0dBFS
1 0 ALC Output > —6.0dBFS —6.0dBFS > ALC Output > —8.5dBFS
1 1 ALC Output > —8.5dBFS —8.5dBFS > ALC Output > -12dBFS
Table 23. ALC
ZELMN LMAT1 LMATO |ALC ATT
0 0 1 step 0.375dB | Default
0 0 1 2 step 0.750dB
1 0 4 step 1.500dB
1 1 8 step 3.000dB
1 X X 1step 0.375dB
Table 24. ALC ATT (x: Don’t care)
ZTM1 ZTMO
8kHz 16kHz 44.1kHz
0 0 128/fs 16ms 8ms 2.9ms Default
0 1 256/fs 32ms 16ms 5.8ms
1 0 512/fs 64ms 32ms 11.6ms
1 1 1024/fs 128ms 64ms 23.2ms
Table 25. ALC
MS0566-J-00 2006/11
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2. ALC
ALC WTM1-0 bits (Table 26)
(Table 23) ALC
(Table 28) ZTM1-0 bits (Table 25)
RGAIN1-0 bits (Table 27) IVL, IVR (L/R )
ALC WTM1-0 bits
IVL, IVR 30H RGAIN1-0 bits = “01”(2 steps)
IVL, IVR 32H 0.75dB(0.375dB x 2) IVL, IVR
bits) IVL, IVR
ALC
( ) < Output Signal < ( )
( ) > Output Signal
ALC ALC
WTM1 | WTMo ALC
8kHz 16kHz 44.1kHz
0 0 128/fs 16ms 8ms 2.9ms
0 1 256/fs 32ms 16ms 5.8ms
1 0 512/fs 64ms 32ms 11.6ms
1 1 1024/fs 128ms 64ms 23.2ms
Table 26. ALC
RGAIN1 RGAINO GAIN STEP
0 0 1 step 0.375dB | Default
0 1 2 step 0.750dB
1 0 3 step 1.125dB
1 1 4 step 1.500dB
Table 27. ALC
REF7-0 GAIN(dB) Step
F1H +36.0
FOH +35.625
EFH +35.25
E2H +30.375
E1H +30.0 0.375dB Default
EOH +29.625
03H -53.25
02H -53.625
01H -54.0
00H MUTE
Table 28. ALC
MS0566-J-00
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3. ALC
Table 29 ALC
. fs=8kHz fs=44.1kHz
Register Name | Comment - -
gl Data Operation Data Operation
LMTH Limiter detection Level 01 —4.1dBFS 01 —4.1dBFS
ZELMN Limiter zero crossing detection 0 Enable 0 Enable
ZTM1-0 Zero crossing timeout period 01 32ms 11 23.2ms
Recovery waiting period
WTM1-0 *WTM1-0 bits should be the same or 01 32ms 11 23.2ms
longer data as ZTM1-0 bits
REF7-0 Maximum gain at recovery operation E1H +30dB E1H +30dB
IVL7-0, .
IVR7-0 Gain of IVOL E1H +30dB E1H +30dB
LMAT1-0 Limiter ATT step 00 1 step 00 1 step
RGAIN1-0 Recovery GAIN step 00 1 step 00 1 step
ALC ALC enable 1 Enable 1 Enable
Table 29. ALC
ALC ALC (ALC
bit = “0” PMADL = PMADR bits = “0”)

LMTH, LMAT1-0, WTM1-0, ZTM1-0, RGAIN1-0, REF7-0, ZELMN

Manual Mode

!

WR (ZTM1-0, WTM2-0)

'

WR (REF7-0)

!

WR (IVL/R7-0)

* The value of IVOL should be

Example:
Limiter = Zero crossing Enable
Recovery Cycle = 32ms@8kHz

Limiter and Recovery Step =1
Gain of IVOL = +30dB

Maximum Gain = +30.0dB

Limiter Detection Level = —4.1dBFS
ALC bit =1

Zero Crossing Timeout Period = 32ms@8kHz

(1) Addr=06H, Data=14H

'

(2) Addr=08H, Data=E1H

!

(3) Addr=09H&0CH, Data=E1H

+ the same or smaller than REF’s ‘

WR (RGAIN1, LMTH1)

'

(4) Addr=0BH, Data=00H

!

WR (LMAT1-0, RGAINO, ZELMN, LMTHO; ALC= “1")

(5) Addr=07H, Data=21H

!

ALC Operation

MS0566-J-00

Note : WR : Write

Figure 25. ALC
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ASAHI KASEI
u (
ALC bit = “0”
1. ALC
2.
3.

PMADL = PMADR bits = “0”

[AK4647]

(ZTM1-0, LMTH bits )

IVL7-0, IVR7-0 bits

IVL7-0, IVRT7-0 bits

=*1” ADC IVOL
IVL7-0
IVR7-0 GAIN (dB) Step
F1H +36.0
FOH +35.625
EFH +35.25
E2H +30.375
E1H +30.0 0.375dB
EOH +29.625
03H -53.25
02H -53.625
01H —54
00H MUTE
Table 30.
MS0566-J-00

- 36 -

ALC

(Table 30) L/R
ZTM1-0 bits

PMADL bit = “1” or PMADR bit

IVL7-0 = IVR7-0 bits = “91H” (0dB)

Default
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ASAHI KASEI [AK4647]

IVL7-0, IVR7-0 bits

ALC bit

ALC Status Disable | Enable | Disable

IVL7-0 bits . E1H(+30dB) .

IVR7-0 bits | C6H(+20dB) |

Internal IVL E1H(+30dB) E1(+30dB) --> F1(+36dB) E1(+30dB)

L (1) L (2)
Internal IVR C6H(+20dB) | E1(+30dB) --> F1(+36dB) | ceH(+20dB)
Figure 26. ALC IVOL
(1) ALC IVL IVR IVL ALC bit=*1"
IVL7-0 bits ALC
(WTM1-0 bits) + (ZTM1-0 bits)
) ALC IVL, IVR (09H, OCH) ALC Disable
ALC Enable
ALC bit="0" ALC bit=*1"

MS0566-J-00 2006/11
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[AK4647]
[ |
IR 3 (32kHz, 44.1kHz, 48kHz) (tc=50/15ps )
DEM1-0 bit
(Table 31)
DEM1 DEMO Mode
0 0 44.1kHz
0 1 OFF Default
1 0 48kHz
1 1 32kHz
Table 31.
[ |
BST1-0 bits DAC (Table
32) BST1-0 bits = “01”(MIN) DC 47uF
DAC
Figure 27 -20dB
Boost Filter (fs=44.1kHz)
[}
=,
c
‘®
V)
Frequency [HZz]
Figure 27. (fs=44.1kHz)
BST1 BSTO Mode
0 0 OFF Default
0 1 MIN
1 0 MID
1 1 MAX
Table 32.
MS0566-J-00

2006/11
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| |
AK4647 MUTE 0.5dB 256 (DATT)
DAC +12dB -115dB
DVOLCbit “1” DVL7-0bits Lch, Rch DVOLC
bit “0” Lch, Rch ATT 1061
256/fs DVTM bit DVTM bit = “0”
00H(+12dB) FFH(MUTE) 1061/fs(24ms@fs=44.1kHz)
DVL/R7-0 Gain Step

00H +12.0dB

01H +11.5dB

02H +11.0dB

18H 0dB 0.5d8 Default

FDH -114.5dB

FEH -115.0dB

FFH MUTE (—)

Table 33. Digital Volume Code Table
DVTM bit DVL/R7-0 bits = 00H FFH
fs=8kHz fs=44.1kHz
0 1061/fs 133ms 24ms Default
1 256/fs 32ms 6ms
Table 34.

MS0566-J-00 2006/11
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[AK4647]
|
DAC SMUTE bit
SMUTE bit  “1” DVTM bit —o0(*0")
SMUTE bit  “0” —00 —00 DVTM bit DVL/R7-0
bits DVTM bit
DVL/R7-0 bits
(Figure 28)
SMUTE bit
DVTM bit DVTM bit
4—p
DVL/R7-0 bits (1) /
Attenuation 3)
-w . .
—» «—GD —» «—GD
: ()
Analog Output \/~
Figure 28.
(1) DVTM bit —o0(*0")
(2 (GD)
3) DVTM bit
DVL/R7-0 bits
MS0566-J-00 2006/11
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|
PMBP bit = “1” BEEPH bit “1”

(typ) Table 35, Table 36

Ri

MIN  ——F——W—

BEEPL bit
Ri
R
BEEPL
oo » LOUT/ROUT pin
BEEPH
oo » HPL/HPR pin

Figure 29. Block Diagram of MIN pin

LOVL bit MIN = LOUT/ROUT
0 0dB Default
1 +2dB
Table 35. R; = 20kQ MIN - LOUT/ROUT (typ)

HPG bit MIN - HPL/HPR
0 —20dB Default
1 -16.4dB
Table36.R;=20kQ  MIN > (typ)

MS0566-J-00

-41 -

[AK4647]

wpn
Ri = 20kQ
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[AK4647]

LOUT, ROUT pins VCOM

C=1pF, AVDD=3.3V

ASAHI KASEI
[ | (LOUT, ROUT pin)
DACL bit  “1” DAC Lch, Rch LOUT, ROUT pins
DACL bit  “0” OFF
min. 10k PMLO bit = LOPS bit = “0”
AVSS  100kQtyp) LOPS bit = “1”
LOPS hit = “1” PMLO bit ON/OFF ON/OFF
Figure 31 C
20kQ
300ms PMLO hit = “1” LOPS hit = “0”
LOVL bhit
“DACL” “LOVL"
fmmmmn
o0 o P‘ » LOUT pin
DAC | !
Ho 0% » ROUT pin
e o] 1
Figure 30.
LOPS PMLO Mode LOUT/ROUT pin
0 0 Pull-down to AVSS
1
1 0 Fall down to AVSS
1 Rise up to VCOM
Table 37. (x: Don’t care)
LOVL Gain (typ)
0 0dB 0.6 x AVDD Default
1 +2dB 0.757 x AVDD
Table 38.
LouT 1uF
JARout | 220Q
O | W >
20kQ
Figure 31. (
MS0566-J-00
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[ ( )l
(2) 5)
PMLO bit
Lops bi (1) (3) (4)| (6)
it I
LOUT, ROUT pins Normal Output J
=>300ms‘ :>300ms‘
Figure 32. ( )
Q ON LOPS bit = “1”
2 PMLO bit = “1”
LOUT, ROUT pins C=1uF, AVDD=3.3V 200ms (max
300ms)
(3) LOUT, ROUT pins LOPS bit = “0”
4 ON LOPS bit = “1”
(5) PMLO bit = “0”
LOUT, ROUT pins C=1pF, AVDD=3.3V 200ms (max
300ms)
(6) LOUT, ROUT pins LOPS bit = “0”

MS0566-J-00

2006/11
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[ | (HPL/HPR pins)
HVDD HVDD/2 16 (min)
HPG bit (Table 39)
HPG bit 0 1
Output Voltage [Vpp] 0.6 x AVDD 0.91 x AVDD
Table 39.
HPMTN bit  “0” HVSS HPMTN bit  “1”
HVDD/2 MUTET pin
HVDD MUTET pin
: MUTET pin C=1uF, HVDD=3.3V
: 100ms(typ), 250ms(max)
: 500ms(max)

PMHPL, PMHPR bits  “0”
HPL, HPR pins  “L” (HVSS)

PMHPL bit,
PMHPR bit

HPMTN bit

HPL pin, i |
HPR pin | |

W @ 3) (4)

Figure 33.
(1) (PMHPL, PMHPR bits = “1") HVSS
2 (HPMTN bit = “1)
(3) (HPMTN bit = “0”)
4) (PMHPL, PMHPR bhits = “0”) HVSS
MS0566-J-00 2006/11
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BOOST=0OFF (fc)
Table 40
(fc) R, 16Q
HvDD=2.7, 3.0, 3.3, 5V 0.6 x AvDD
(Vpp)@HPG bit = “0”, 0.91 x AVDD (Vpp)@HPG bit = “1”
R 120
(0.22uF+20% 10Q+20% )
HP-AMP T mem—---o |
| R C ' Headphone !
L ' i
AK4647 P16
10Q LY |
Figure 34.
fc [Hz] fc [Hz] Output Power [MW]@0dBFS
HPG bit R[Q] C [uF] BOOST=OFF | BOOST=MIN
@fs=44.1kHz 2.7V 3.0V 3.3V
100 70 28
. 6.8 47 149 73 10.1 12.5 15.1
100 50 19
16 47 106 47 5.1 6.3 7.7
220 45 17
1 0 100 100 43 33 41 50
22 62 25
100 10 137 59 0.9 1.1 1.3
Table 40.
MS0566-J-00 2006/11
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[ |
(1) 3 (12C pin = “L")

3 IIF (CSN, CCLK, CDTI) I/F Chip
address (2bits, “10” ), Read/Write (1bit, “1” ), Register address (MSB first, 5bits) ~ Control Data (MSB first,
8bits) CCLK “!” “p

CSN “I” 16 CCLK 1~ CCLK 5MHz
(max) PDN pin = “L”
CSN _| 0
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
CCLK
CDTI %01 |CO|RNV|A4|A3|A2|A1|AO|D7|D6|D5|D4|D3|D2|D1|D0 %/ //
“1" 0" 17
C1-C0O: Chip Address (C1 ="1", CO ="“0"); Fixed to “10”
R/W: READ/WRITE (“1": WRITE, “0": READ); Fixed to “1”
A4-A0: Register Address
D7-D0O: Control data
Figure 35.
MS0566-J-00 2006/11
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(2) I’C (12C pin = “H")
AK4647 I°C (max:400kHz) SDA, SCL pins
(DVDD+0.3)V
(2)-1. WRITE
1’C Figure 36 IC
(Start Condition) SCL “H” SDA “H” “L”
(Figure 42) 7
8 (R/W) 6 “001001” 1
IC CADO pin (Figure 37)
AK4647 (Acknowledge)
SDA (Figure 43) R/W bit “0”
R/W bit  “1”
2 ( ) 8 MSB first 2
“0” (Figure38) 3 8
MSB first (Figure 39) AK4647
(Stop Condition) SCL “H”
SDA “pLm “H (Figure 42)
AK4647 1
“H” SDA “HH “Ln
SCL “L” (Figure 44) SCL “H
SDA
s
T S
A R/W="0 g
R
T $ P
SDA s ilci;/riss iggress(n) Data(n) Data(n+1) ( 1 Data(n+x) H
A A A A A A
C C C C C C
K K K K K K
Figure 36. I°C
0 0 1 0 0 1 CADO | R/W
(CADO )
Figure 37. 1
0 0 0 Ad A3 A2 Al A0
Figure 38. 2
D7 D6 D5 D4 D3 D2 D1 DO
Figure 39. 3
MS0566-J-00 2006/11
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(2)-2. READ
R/W bit  “1” AK4647 READ
lllFH”
‘LOOH!!
AK4647 2 READ
(2)-2-1.
AK4647
(READ WRITE ) “n”
“n+1”
AK4647 READ (R/W bit =“1")
1
READ
S
T S
A R/W="1" 8
R
T $ P
Slave
SDA |s Address Data(n) Data(n+1) Data(n+2) ( W Data(n+x) H
A A A A A A
C C C C C C
K K K K K K
Figure 40.
(2)-2-2.
READ (R/W bit=*1") WRITE
WRITE (RIW bit
=“0") AK4647
READ (R/W bit="1") AK4647
1
READ
S S
T T S
A R/W="0" A RIW="1 T
R R # o
T T P
SDA |s ildac\jlriss isgress(n) S i?c\ilr?ess Data(n) Data(n+1) ( 1 Data(n+x) H
A A A A A A A
C C C C C C C
K K K K K K K
Figure 41.
MS0566-J-00 2006/11
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S LP
start condition stoﬁ_c_o_r{difion
Figure 42.
DATA A --
OUTPUTBY 1 \ !
TRANSMITTER | \!
i : not acknowledge \
DATA T T
OUTPUT BY ' .
RECEIVER b
i E acknowledge
SCL FROM b )
MASTER Lo 1 8 9
: r
______ clock pulse for
START acknowledgement
CONDITION
Figure 43. I°C
| | )
] ] 1} ——
T T ]
i i i
SDA / | | >< | \
| | | -
i i i
| | 1
| | )
| | )
| | |
| | 1
| | ) -
| | )
| | |
} q ;
| | )
i i i
data line change
stable; of data
data valid allowed
Figure 44. I°C
MS0566-J-00 2006/11
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[ |

Addr | Register Name D7y ¢+ D6 D5 + D4 + D3 D2 i DI DO

00H | Power Management 1 0 ' PMVCM ' PMBP 0 ' PMLO ' PMDAC ! 0 ' PMADL
01H | Power Management 2 0 | HPMTN | PMHPL | PMHPR | M/S | 0 | MCKO ! PMPLL
02H | Signal Select 1 0 . 0 . 0 | DACL ¢\ 0 | PMMP . 0 | MGAINO
03H | Signal Select 2 LOVL : LOPS : MGAIN1 . 0 | 0 .+ BEEPL . 0 : 0

04H | Mode Control 1 PLL3 | PLL2 | PLL1 | PLLO ! BCKO | 0 , DIFL | DIFO
05H | Mode Control 2 PS1 | PSO ! FS3 ! 0O | O ! FS2 ! FS1L ! FSO

06H | Timer Select DVTIM | 0 ! ZTM1 ! ZTMO | WTM1 | WTMO ! 0 | 0

07H | ALC Mode Control 1 0 | 0 | ALC ! ZELMN ! LMAT1 | LMATO ! RGAINO | LMTHO
08H | ALC Mode Control 2 REF7 ' REF6 @ REF5 ' REF4 : REF3 : REF2 : REF1 : REF0
09H | Lch Input Volume Control VL7 IVL6 : IVL5 : IVL4 - IVL3 : IVL2 : IVL1 : IVLO
0AH | Lch Digital Volume Control | DVL7 @ DVL6 : DVL5 : DVL4 : DVL3 : DVL2 : DVL1 : DVLO
0BH | ALC Mode Control 3 RGAIN1 | LMTH1 ' 0 ! 0o ' 0 0o ' 0 0

0CH | Rch Input Volume Control IVR7 ' IVR6 | IVRS | IVR4 : IVR3 ! IVR2 | IVRL | IVRO
0DH | Rch Digital Volume Control | DVR7 | DVR6 | DVR5S | DVR4 | DVR3 | DVR2 | DVRL | DVRO
0EH | Mode Control 3 0 . LOOP | SMUTE : DVOLC : BST1 . BSTO | DEM1 . DEMO
OFH | Mode Control 4 0 | 0 . 0 ¢ 0 | IVOLC ! HPM | BEEPH ! DACH
10H | Power Management 3 0 ¢ 0 ! HPG | MDIF2 | MDIFL | INR ! INL ! PMADR
11H | Digital Filter Select GN1 ' GNO ! O | FILlL ' EQ ' FIL3 ¢ 0 ! 0

12H | FIL3 Co-efficient 0 F3A7 : F3A6 @ F3A5 : F3A4 : F3A3 : F3A2 : F3A1 : F3A0
13H | FIL3 Co-efficient 1 F3AS | 0 | F3A13 | F3A12 | F3A11 : F3A10 | F3A9 ! F3A8
14H | FIL3 Co-efficient 2 F3B7 | F3B6 : F3B5 : F3B4 . F3B3 . F3B2 : F3B1 | F3B0
15H | FIL3 Co-efficient 3 0 : 0 ! F3B13 | F3B12 : F3B11 : F3B10 : F3B9 ' F3B8
16H | EQ Co-efficient 0 EQA7 | EQA6 . EQA5 | EQA4 | EQA3 | EQA2 | EQAl . EQAD
17H | EQ Co-efficient 1 EQA15 | EQA14 ! EQAI13 | EQAI12 | EQAIl ! EQAI0 ! EQA9 | EQAS
18H | EQ Co-efficient 2 EQB7 | EQB6 : EQB5 ' EQB4 ! EQB3 @ EQB2 ' EQBL1 : EQBO
19H | EQ Co-efficient 3 0 0 ' EQB13 ' EQB12 ! EQB1l | EQB10 ' EQB9 @ EQBS
1AH | EQ Co-efficient 4 EQC7 : EQC6 @ EQC5 @ EQC4 @ EQC3 @ EQC2 : EQCl : EQCO
1BH | EQ Co-efficient 5 EQCI5 : EQCI14 | EQCI13 ! EQCI12 ! EQCl11 | EQCI0 @ EQC9 ! EQCS
1CH | FIL1 Co-efficient 0 FIA7 | F1A6 : FIA5 | F1A4 ' F1A3 | FI1A2 . F1Al . FIA0
1DH | FIL1 Co-efficient 1 FIAS | O ! F1A13 | F1A12 | F1A1l | F1A10 : F1A9 & FI1AS8
1EH | FIL1 Co-efficient 2 FIB7 | F1IB6 . FIB5 . FI1B4 . FIB3 | F1B2 . FI1B1 . FI1BO
1FH | FIL1 Co-efficient 3 0 | 0 ! FIB13 ! FI1B12 | FI1B11 ! F1B10 ! F1B9 | FIBS8
Note 33. PDN pin  “L”

Note 34. “0” “1”

MS0566-J-00 2006/11
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[ |

Addr ] Register Name D7 D6 D5 D4 + D3 i+ D2 i+ DI : DO

00H | Power Management 1 0  PMVCM ' PMBP : 0 ' PMLO ' PMDAC 0 " PMADL
Default 0 ! 0 ' 0 ! 0 ! 0 ! 0 ' 0 i 0

PMADL: MIC-Amp Lch, ADC Lch
0: Power down (Default)
1: Power up
PMADL PMADR bit  “0” “1” (1059/fs=24ms@44.1kHz)
ADC

PMDAC: DAC
0: Power down (Default)
1: Power up

PMLO:
0: Power down (Default)
1: Power up

PMBP:
0: Power down (Default)
1: Power up
PMBP bit = “1”

PMVCM: VCOM
0: Power down (Default)
1: Power up
PMVCM bit “1” PMVCM bit
“0” 00H, 01H, 02H, 10H
MCKO bit  “0”

ON/OFF (*17/*0”)
PDN pin  “L”

00H, 01H, 02H, 10H MCKO bit  “0”

ADC DAC ADC DAC

MS0566-J-00 2006/11
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[AK4647]

Addr | Register Name D7 : D6

D5

D4 : D3

D2 ' DI ! DO

01H Power Management 2 0

. HPMTN |

PMHPL |

PMHPR |  M/S

0 . MCKO | PMPLL

Default 0 i 0

0

0 0

o { o0 0

PMPLL: PLL
0: EXT Mode and Power Down (Default)
1: PLL Mode and Power up

MCKO: MCKO
0: Disable: MCKO pin = “L” (Default)

1: Enable: Output frequency is selected by PS1-0 bits.

M/S: Master / Slave Mode
0: Slave Mode (Default)
1: Master Mode

PMHPR: Rch
0: Power down (Default)
1: Power up

PMHPL: Lch
0: Power down (Default)
1: Power up

HPMTN:
0: Mute (Default)
1: Normal operation

Addr | Register Name D7 | D6

D5

D2 | DI ! DO

02H | Signal Select 1 0 | 0

PMMP | 0 . MGAINO

Default 0 | 0

0 | 0 ' 1

MGAIN1-0:
MGAIN1 bit 03H D5 bit

PMMP: MPWR pin
0: Power down: Hi-Z (Default)
1: Power up

DACL: DAC
0: OFF (Default)
1: ON
PMLO bit="1"

MS0566-J-00

(See Table 18)

-52 -

PMLO bit = “0”

LOUT, ROUT pins AVSS
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ASAHI KASEI [AK4647]
Addr | Register Name D7 : D6 ! D5 : D4 : D3 : D2 : DI : DO
03H | Signal Select 2 LOVL | LOPS | MGAINL ; 0 : 0 . BEEPL 0 | 0

Default 0 . 0 0 0 0 0 L0 1 0
BEEPL.: MIN
0: OFF (Default)
1: ON
PMLO bit="1" PMLO bit=*0" LOUT, ROUT pins AVSS
MGAIN1: (See Table 18)
LOPS:
0: Normal Operation (Default)
1: Power Save Mode
LOVL: (Table 38)
0: 0dB (Default)
1: +2dB
Addr | Register Name D7 D6 : D5 ' D4 D3 D2 D1 : DO
04H | Mode Control 1 PLL3 PLL2 PLL1 PLLO BCKO ! 0 ! DIFl DIFQ
Default 0 o :{ 0 : 0 i 0 { 0 : 1 i 0
DIF1-0: (See Table 13)
Default: “10” ( )
BCKO: BICK (See Table 10)
PLL3-0: PLL (See Table 4)
Default: “0000”(LRCK pin)
Addr | Register Name D7 D6 . D5 D4 + D3 . D2 | D1 : DO
05H | Mode Control 2 pPS1 PSO : FS3 . 0 E 0 v FS2 + FS1 : FESO
Default 0 0 0O 0 ! 0 0 0 0
FS3-0: (See Table 5 and Table 6) MCKI (See Table 11)
PLL EXT MCKI
PS1-0: MCKO (Table 9)
Default; “00”(256fs)
MS0566-J-00 2006/11
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Addr | Register Name D7 | D6 ! D5 ., D4 ! D3 ! D2 ! DI DO
06H | Timer Select DVTM | 0 ZTM1 ZTMO | WTM1 | WTMO | 0 0

Default 0 ¢+ 0 + O + 0 + 0 + 0 i+ 0 i 0
WTM1-0: ALC (see Table 26)
ALC
“00” (128/fs)
ZTM1-0: ALC (see Table 25)
ALC
“00” (128/fs)
DVTM: Digital Volume
0: 1061/fs (Default)
1: 256/fs
DVL7-0, DVR7-0 bits  00H FFH
Addr | Register Name D7 | D6 . D5 . D4 . D3 . D2 . DI . DO
07H | ALC Mode Control 1 0 | 0 ALC | ZELMN : LMAT1 | LMATO : RGAINO : LMTHO
Default o . 0 + 0 + 0 0 + 0 + 0 i 0
LMTH1-0: ALC / (see Table 23)
Default: “00”
LMTH1 bit OBH D6 bit
RGAIN1-0: ALC (see Table 27)
Default: “00”
RGAIN1 bit 03H D7 bit
LMAT1-0: ALC ATT (see Table 24)
Default: “00”
ZELMN: ALC
0: Enable (Default)
1: Disable
ALC: ALC
0: ALC Disable (Default)
1: ALC Enable
Addr | Register Name D7 + D6 D5 D4 + D3 D2 . D1 DO
08H | ALC Mode Control 2 REF7 REF6 @ REF5 + REF4 '+ REF3 ' REF2 . REF1 REFO
Default i ¢ 1 ¢ 1 ¢ 0 ¢+ 0 ¢ 0 ¢ 0 1
REF7-0: ALC 0.375dB step, 242 Level (Table 28)
Default: “E1H” (+30.0dB)
MS0566-J-00 2006/11
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Addr | Register Name D7 ! D6 D5 : D4 D3 | D2 ! DI DO
09H ] Lch Input Volume Control IVL7 | IVL6 IVL5 IVL4 IVL3 IVL2 | IVL1 IVLO
0CH JRch Input Volume Control IVR7 ! IVR6 IVR5 IVR4 IVR3 IVR2 ! IVR1 IVRO

Default 1 ¢ 1 i 1 i 0 0 : 0 : 0 1
IVL7-0, IVR7-0: ; 0.375dB step, 242 Level (Table 30)
Default: “E1H” (+30.0dB)
Addr | Register Name D7 | D6 . D5 | D4 D3 ¢+ D2 | D1 DO
0AH | Lch Digital Volume Control | DVL7 | DVL6 DVL5 DVL4 DVL3 DVL2 | DVL1 DVLO
ODH | Rch Digital Volume Control | DVR7 | DVR6 DVR5 : DVR4 | DVR3 : DVR2 : DVRl | DVRO
Default 0 | 0 b0 11 1 ¢ 0 i+ 0 0
DVL7-0, DVR7-0: (see Table 33)
Default: “18H” (0dB)
Addr | Register Name D7 | D6 | D5 | D4 D3 | D2 | D1 DO
0BH | ALC Mode Control 3 RGAIN1 ! LMTHL ¢ 0 | 0 0 + 0 + 0 0
Default 0 ¢ 0 0 i 0 0 0 0 0
LMTH1: ALC / (see Table 23)
RGAIN1: ALC (see Table 27)
Addr | Register Name D7 ' D6 : D5 : D4 : D3 | D2 | D1 DO
OEH | Mode Control 3 0 LOOP | SMUTE | DVOLC | BST1 BSTO DEM1 | DEMO
Default 0 + 0 + 0 + 1 0O + 0 i+ 0 1
DEM1-0: (Table 31)
Default; “01” (OFF)
BST1-0: (Table 32)
Default: “00” (OFF)
DVOLC:
0: Independent
1: Dependent (Default)
DVOLC bit = “1” DVL7-0 bit
DVR7-0 bit DVL7-0 bit
SMUTE:
0: Normal Operation (Default)
1: DAC outputs soft-muted
LOOP:
0: SDTI — DAC (Default)
1: SDTO —» DAC
MS0566-J-00 2006/11
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[AK4647]

Addr | Register Name D7 ! D6 ! D5

D4

D3

D2

D1

DO

OFH | Mode Control 4 0 : 0 : 0

0

. IVOLC |

HPM | BEEPH |

DACH

Default 0 ¢ 0 ¢ 0

1

0

0

0

DACH: DAC
0: OFF (Default)
1: ON

BEEPH: MIN pin
0: OFF (Default)
1: ON

HPM:
0: (Default)
1:
HPM bit = “1” DAC (L+R)/2

IVOLC: IVOL
0: Independent
1: Dependent (Default)
IVOLC bit="1" IVL7-0 bit

IVOL

IVR7-0 bit

IVL7-0 bit

Addr | Register Name D7 + D6 . D5

D4

D3

D2

D1

DO

10H | Power Management 3 0 i 0 . HPG

. MDIF2 .

INR

INL

.+ PMADR

Default 0 i 0 E 0

0

0

MDIF1 .

0

0

PMADR: MIC-Amp Rch, ADC Rch
0: Power down (Default)
1: Power up

INL: ADC Lch
0: LIN1 pin (Default)
1: LIN2 pin

INR: ADC Rch
0: RIN1 pin (Default)
1: RIN2 pin

MDIF1: / 1
0: (LIN1/RIN1 pin: Default)
1: (IN1+/IN1- pin)
Pin#46 #47

MDIF2: / 2
0: (LIN2/RIN2 pin: Default)
1: (IN2+/IN2— pin)
Pin#45 #44

HPG: (Table 39)
0: 0dB (Default)
1: +3.6dB

MS0566-J-00
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Addr | Register Name D7 : D6 ! D5 : D4 : D3 ! D2 ! DI ! DO
11H |Digital Filter Select GN1 | GNO | 0 v FIL1T ¢ EQ ' FIL3 0 : 0
Default o : 0 + 0 0O + 0 0 i 0 0
GN1-0: Gain (Table 21)
Default: “00” (0dB)
FILS: FIL3
0: (Default)
1:
FIL3 bit=*1" F3A13-0, F3B13-0 hit FIL3 bit =“0” FIL3
OFF(MUTE)
EQ:
0: (Default)
1:
EQ bit = “1” EQA15-0, EQB13-0, EQC15-0 bit EQ bit = “0”
EQ (0dB)
FIL1: FIL1
0: (Default)
1:
FIL1 bit="1" F1A13-0, F1B13-0 hit FIL1 bit =“0” FIL1
(0dB)
MS0566-J-00 2006/11
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Addr | Register Name D7 : D6 ! D5 : D4 : D3 ! D2 ! DI ! DO
12H | FIL3 Co-efficient 0 F3A7 | F3A6 . F3A5 | F3A4 | F3A3 | F3A2 | F3A1 | F3A0
13H | FIL3 Co-efficient 1 F3AS ! 0 ! F3A13 ! F3A12 | F3Al1l | F3A10 ! F3A9 ! F3A8
14H |FIL3 Co-efficient 2 F3B7 | F3B6 | F3B5 ! F3B4 ! F3B3 : F3B2 ! F3B1 ! F3BO
15H |FIL3 Co-efficient 3 0O 0 ! F3B13 @ F3B12 : F3B11 :@ F3B10 : F3B9 : F3BS
16H | EQ Co-efficient 0 EQA7 | EQA6 ' EQA5 ' EQA4 ' EQA3 | EQA2 : EQAl '@ EQAOD
17H | EQ Co-efficient 1 EQA15 | EQAl14 | EQAI13 | EQAI2 : EQAILl | EQAI0 : EQA9 ' EQAS
18H |EQ Co-efficient 2 EQB7 | EQB6 | EQB5 | EQB4 ' EQB3 . EQB2 : EQB1 : EQBO
19H |EQ Co-efficient 3 0 . 0 : EQB13 : EOQB12 | EQBll | EQB10 . EQB9 : EQBS
1AH |EQ Co-efficient 4 EQC7 | EQC6 . EQC5 ! EQC4 | EQC3 | EQC2 ! EQCl1 ! EQCO
1BH |EQ Co-efficient 5 EQC15 ! EQC14 ! EQC13 ! EQCI12 ! EQC11 ! EQCI10 : EQC9 : EQCS8
1CH |FIL1 Co-efficient 0 FIA7 | F1A6 ! F1A5 ' F1A4 ! F1A3 ! F1A2 ! F1Al ! F1A0
1DH |FIL1 Co-efficient 1 FIAS : 0  F1A13 : F1A12 : F1A1l @ F1A10 : F1A9 : FI1A8
1EH |FIL1 Co-efficient 2 FIB7 ' FI1B6 ' FIB5 | F1B4 : FIB3 ' F1B2 '@ FI1B1 ' FI1BO
1FH [FIL1 Co-efficient 3 0 0  FIB13 : F1B12 . FIB11 : F1B10 : F1B9 : F1B8
Default o : 0 :+ 0 ¢+ 0 &+ 0 + 0 1 0 i 0
F3A13-0, F3B13-0: FIL3 (14bit x 2)
Default: “0000H”
F3AS: FIL3
0: HPF (Default)
1: LPF
EQA15-0, EQB13-0, EQC15-CO: (14bit x 2 + 16bit x 1)
Default: “0000H”
F1A13-0, F1B13-B0: FIL1 (14bit x 2)
Default: “0000H”
F1AS: FIL1
0: HPF (Default)
1: LPF
MS0566-J-00 2006/11
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Figure 45 Figure 46 (AKD4647)
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Figure 45. ( )
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Headphone '
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1.
AVDD, DVDD, HVDD
AVDD, DVDD, HVDD
AVSS, DVSS, HVSS
PC
2.
VCOM 2.2uF
0.1uF AVSS
VCOM pin
VVCOM pin

3.

MIN

(0.45x AVDD) 0.06 x AVDD Vpp(typ) @MGAIN1-0 bits = “01”, 0.03 x AVDD
Vpp(typ) @MGAIN1-0 bits = “10”, 0.015 x AVDD Vpp(typ) @ MGAIN1-0 bits = “11” 0.6 x AVDD
Vpp(typ) @MGAIN1-0 bits = “00” (0.45x AVDD)

0.6 x AVDD Vpp(typ) DC
fc=1/(2rRC) AK4647 AVSS AVDD
4.
DAC 7TFFFH(@16bit)
8000H(@16bit) 0000H(@16bit) VCOM VCOM
0.45 x AVDD (typ) HVvDD/2

MS0566-J-00 2006/11
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|
ADC DAC Power-up
1.PLL
Example:
P Suppl i
ower supply /; Audio I/F Format: MSB justified (ADC & DAC)
' ) BICK frequency at Master Mode: 64fs
PDN pin ; Input Master Clock Select at PLL Mode: 11.2896MHz
H MCKO: Enable
@ @ Sampling Frequency: 44.1kHz

PMVCM bit it >
(Addr:00H, D6) ' \A

MCKO bit —l (1) Power Supply & PDN pin = “L" > “H"
(Addr:01H, D1) ‘ \b
Py S (2)Addr:01H, Data:08H

' ®) Addr:04H, Data:4AH
MCKI pin /V / Input Addr:05H, Data:27H

M/S bit 3 ? v
(Addr:01H, D3) ! i ‘ (3)Addr:00H, Data:40H ‘

| ' . 40msec(max) "
! ; ! 1(6) \L
BICK pin P i /1 output ‘ . . ‘
LRCK pin L : | (4)Addr:01H, Data:0BH
i > aomsec(may) |
l : msec(max i (8) \L
MCKO pin | 3 @ | ouput ‘ MCKO, BICK and LRCK output ‘

Figure 47. Clock Set Up Sequence (1)

< >
1) PDN pin “L” = “H”
AK4647 150ns “L
(2) DIF1-0, PLL3-0, FS3-0, BCKO, M/S bits
(3) vCOM : PMVCM bit = “0” - “1”
VCOM
(4) MCKO : MCKO bit =“1"
MCKO : MCKO bit = “0”
(5) PMPLL bit “0” > “1” MCKI pin PLL
PLL 40ms(max)
(6) PLL BICK, LRCK
(7) MCKO bit =“1" MCKO pin
(8) MCKO bit=*“1" PLL MCKO pin
MS0566-J-00 2006/11
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2.PLL

[AK4647]

(LRCK or BICK pin)

Example:

Power Supply i

Audio I/F Format : MSB justified (ADC & DAC)
PLL Reference clock: BICK
BICK frequency: 64fs

PDN pin

)
_

Sampling Frequency: 44.1kHz

(1) Power Supply & PDN pin = “L" > “H”

PMVCMbit | iq
(Addr:00H, D6) ! i \A

PMPLL bit ‘ ‘
(Addr:01H, DO) ‘

(2) Addr:04H, Data:32H
Addr:05H, Data:27H

LRCK pin

Input \b

BICK pin

Internal Clock

] (3) Addr:00H, Data:40H \

o |

® | (4) Addr01H, Data:01H

Figure 48. Clock Set Up Sequence (2)

< >
1) PDN pin “L” - “H”
AK4647 150ns “L
2 DIF1-0, FS3-0, PLL3-0 bits
(3)vCOM : PMVCM bit = “0” > “1”
VCOM
(4)PMPLL bit  “0” > “1” PLL (LRCK or BICK pin) PLL
PLL LRCK PLL 160ms(max), BICK PLL
2ms(max)
(5)PLL
MS0566-J-00 2006/11
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3.PLL

(MCKI pin)

Power Supply /
: 1)

b
PDN pin ﬂ

(Addr:01H, D1)

PMVCM bit !
(Addr:00H, D6) ! ‘
1@
MCKO bit

PMPLL bit
(Addr:01H, DO)

Example:

[AK4647]

Audio I/F Format: MSB justified (ADC & DAC)

BICK frequency at Master Mode: 64fs

Input Master Clock Select at PLL Mode: 11.2896MHz

MCKO: Enable
Sampling Frequency: 44.1kHz

(1) Power Supply & PDN pin = “L" > “H”

!

(2)Addr:04H, Data:4AH
Addr:05H, Data:27H

!

’ (3)Addr:00H, Data:40H

|

v

’ (4)Addr:01H, Data:03H

|

v

’ MCKO output start

|

v

’ BICK and LRCK input start ‘

PLL

MCKI pin /V / Input
| i 40msec(max) i
‘ < ’1(6)
MCKO pin | @ | Output
®
BICK pin Input
LRCK pin
Figure 49. Clock Set Up Sequence (3)

< >

1) PDN pin “L” > “H”

AK4647 150ns
2) DIF1-0, PLL3-0, FS3-0, BCKO, M/S bits
(3) vCOM PMVCM bit = “0” > “1”
VCOM
(4) MCKO : MCKO bit=*1"
(5) PMPLL bit  “0” - “1” MCKI pin
PLL 40ms(max)

(6) PLL MCKO pin

@) MCKO pin

(8) MCKO BICK, LRCK

MS0566-J-00
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Example:
Audio I/F Format: MSB justified (ADC and DAC)
Input MCKI frequency: 256fs
Sampling Frequency: 44.1kHz
MCKO: Disable

(1) Power Supply & PDN pin =“L" &> “H"

(2) Addr:04H, Data:02H
Addr:05H, Data:00H

v

] (3) Addr:00H, Data:40H \

!

’ MCKI, BICK and LRCK input ‘

ASAHI KASEI
4 (
Power Supply M
i (65}
PDN pin b g
PMVCM bit 44 @ @
(Addr:00H, Dfli) “4—"
4)
MCKI pin oot
) 4)
LRCK pin
BICK pin Input
Figure 50. Clock Set Up Sequence (4)
< >
(1) PDN pm uLn 9 “Hu
) DIF1-0, FS1-0 bits
(3) VCOM PMVCM bit - uon 9 uln
VCOM

(4) MCKI, LRCK, BICK

MS0566-J-00
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n ( )
Example:
PLL Master Mode
Audio I/F Format:MSB justified (ADC & DAC)
Pra NG AP s0a
FS3-0 bits - e o Talo 29
= setting:Refer to Table
(Addr:05H, D5&D2-0) 0'000>:< 1111 ALC bit="1"
@ ! | (1) Addr:05H, Data:27H
MIC Control : \b
(Addr:02H, D2-0) 001 | 101 ‘ (2) Addr:02H, Data:05H
(2 i ¢
ALC Control 1 O0H ! 3CH | (3) Addr06H, Data:3CH
(Addr:06H) I
® | v
ALC Control 2 E1H E E1H | (4) Addr:08H, Data:E1H
(Addr:08H) @ : ¢
E | (5) Addr0BH, Data:00H
ALC Contol 3™ oor i !
‘ ) ! | (6) Addr-07H, Data:21H
AL(id(ng‘)(;t:)ﬂ 4 07H >< i 21H >< 01H (7) Addr:00H, Data:41H
' ® | ) Addr:10H, Data:01H
ALC State ALC Disable ALC Enable ALC Disable - \bd_
M T ecoraing
PMADL/R bits ¢
(Addr:00H&10H, DO) 1059 / fs (8) Addr:00H, Data:40H
(7)' ¢ > : E ®) Addr:10H, Data:00H
ADC Internal Power Down Initialize | Normal State | Power Down v
State ‘ (9) Addr:07H, Data:01H
Figure 51. MIC Input Recording Sequence
< >
fs=44.1kHz ALC ALC “Figure 25. ALC
Q) (FS3-0 bits) PLL
PLL ) ADC
(2) ( 02H)
(3) ALC Timer ( 06H)
(4) ALCREF ( 08H)
(5) LMTH1, RGAINL bits ( 0BH)
(6) LMTHO, RGAINO, LMAT1-0, ALC bits ( 07H)
@) ADC : PMADL = PMADR bits = “0” — “1”
ADC 1059/fs=24ms@fs=44.1kHz
ALC (IVL/RT7-0 hits) (+30dB)
HPF PMVCM bit=
“1” PMMP bit = “1” AC 60k(typ)
4 ADC Power-up
(8) ADC : PMADL = PMADR bits = “1” — “0”
ADC ALC Disable
ALC (ALC bit="0") ADC

(PMADL = PMADR bits = “0”)

(IVL/R7-0 bits)

(9) ALC Disable: ALC bit=*1" — “0”

MS0566-J-00
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[ ]
Example:
FS3-0 hits 0,000 1,111 PAEE\M?:‘;;Z%&:MSB justified (ADC & DAC)
(Addr:05H, D5&D2-0) Sampling Frequency: 44.1kHz
@ e o vt
(Agﬁg;,brl)to) Q @ Iﬂ [ (1) Addr.05H, Data:27H |
BST1-0 bits 00 10 >< 00 [ (2 AddrOFH, Data:09H |
(Addr:0EH, D3-2)
©) a2 [ (3) AddrOEH, Data:19H \
(id\s!;_cngHZc;coH.btgi) E1H o 91H [ (4) Addr:09H&OCH, Data:91H |
DVL/R7-0 bits o >< p— | (5)Addr.0AH&ODH, Data:28H |
(Addr:0AH&ODH, D7-0)
®) [ (6) Addr:00H, Data:64H |
PMDAC bit | | : :
(Addr-00H. D2) [ (7)Addr:01H, Data:39H |
(6) (11)
BMEP bit [® Addr:OlH,\VDataﬂQH |
(Addr:00H, D5) | I— \ Playback |
Vi
PMHPL i 9) Addr:01H, Data:39H
(Addr:OlI-{BDEE)—IAtl)S | @ (lO)I— ‘ © Vi ‘
| (10) Addr01H, Data:09H |
HPMTN bit ®) ©)
(Addr:01H, D6) [ (11) Addr:00H, Data:40H |
HPL/R pins Normal Output ‘ (12) Addr0EH, Data:11H ‘
| (13) Addr:0FH, Data:08H |
Figure 52. Headphone-Amp Output Sequence
< >
Q) (FS3-0 hits)
(2) DAC > HP-Amp : DACH bit =“0" — “1”
3) (BST1-0 bits)
4 09H&OCH)
PMADL = PMADR bits = “0” IVL7-0 = IVR7-0 bits = “91H”(0dB)
(5) ( 0AH&ODH)
DVOLC bit = “1”(default) DVL7-0bits(OAH) Lch Rch
DAC Default (0dB)
(6) DAC MIN-Amp : PMDAC = PMBP bits = “0” — “1”
(1059/fs=24ms@fs=44.1kHz) DAC 2’s “0”
DAC (22/fs=0.5ms@fs=44.1kHz) DAC
PMADL bit PMADR bit “1”
DAC ALC bit = “1” (1059/fs = 24ms
@fs=44.1kHz) ALC (ALC IVL/R7-0 bits )
ALC IVL/R7-0 bits
@) : PMHPL = PMHPR bits = “0” —» “1”
HVSS
(8) :HPMTN bit = “0” — “1”
MUTET pin HVDD MUTET pin C
= 1uF, HVDD=3.3V Tr =100ms(typ), 250ms(max)
9 :HPMTN bit = “1” — “0”
MUTET pin HVDD MUTET pin C
=1pF, HYDD=3.3V tf =100ms(typ), 250ms(max)
HVSS
HVSS 2
(10) : PMHPL = PMHPR bits = “1” — “0”
(11) DAC MIN-Amp : PMDAC = PMBP bits = “1” — “0”
(12) OFF: BST1-0 bits = “00”
(13) DAC - HP-Amp Disable: DACH bit = “1” — “0”
MS0566-J-00 2006/11
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|
Example:
PLL, Master Mode
Audio I/F Format :MSB justified (ADC & DAC)
Sampling Frequency: 44.1kHz
FS3-0 bits ) Digital Volume: ~8dB
(Addr:05H, D5&D2-0) 0,000 : . 1111 LOVL=MINL bits = 0"
O 10) [ (1)AddrosH, Data:27H |
DACL bit ! : ¥
(Addr:02H, D4) @ | I— [ (2 Addro2H, Data:10H |
IVL/R7-0 bits E1H >< : 9in | (3)Addr:09H&OCH, Data:91H |
(Addr:09H&0CH, D7-0) i
@ | (4) Addr:0AH&ODH, Data:28H |
DVL/R7-0 bits |
(Addr:0AH&ODH, D7-0) 18H >< | 28H [ (5)Addr03H, Data:40H |
@
LOPS bit i | (6) Addr:00H, Data:6CH |
(Addr:03H, D6) '
PMDAC bit ® i) ® 11 [ (7)Addr:03H, Data:0OH |
| | |
(Addr:00H, D2) : i — [ Playback \
PMBP bit ! i
(Addr-00H, DS5) | : | (8)Addr:03H, Data:40H |
1@ | ©) |
PMLO bit : ! | (9)Addr:00H, Data:40H |
(Addr:00H, D3) >300ms ! I
i 4P d—Pp | (10) Addr:02H, Data:00H |
LOUT pin ' o L >300 ms !
ROUT pin ; | Normal Output ; | (11) Addr.03H, Data:00H |
Figure 53. Stereo Lineout Sequence
< >
Q) (FS3-0 bits)
PLL (5) DAC
(2) DAC > : DACL bit="0" > “1”
3 ( 09H&OCH)
PMADL = PMADR bits = “0” IVL7-0 = IVR7-0 bits = “91H”(0dB)
4) ( 0AH&ODH)
DVOLC bit = “1”(default) DVL7-0bits(OAH) Lch Rch
DAC Default (0dB)
5 : LOPS bit=“0" = “1”
(

(6) DAC, MIN-Amp

: PMDAC = PMBP = PMLO bits = “0” — “1”

(1059/fs=24ms@fs=44.1kHz) DAC 2’s “0”
DAC (22/fs=0.5ms@fs=44.1kHz)

DAC PMADL bit PMADR bit  “1”

DAC ALC bit="1" (1059/fs = 24ms
@fs=44.1kHz) ALC (ALC IVL/R7-0 bits )

ALC IVL/R7-0 bits

PMLO bit="“1" LOUT, ROUT pins C = 1pF, AVDD=3.3V

max. 300ms

)
LOUT, ROUT pins

8)
(9) DAC, MIN-Amp
LOUT, ROUT pins

(10)DAC >

(11)
LOUT, ROUT pins

MS0566-J-00

: LOPS bit = *1” > “0”
LOUT, ROUT pins

: LOPS bit: “0” > “1”
: PMDAC = PMBP = PMLO bits = “1” — “0”

C=1uF, AVDD=3.3V max. 300ms
Disable: DACL bit = “1” - “0”
: LOPS bit = “1” > “0”
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ADC DAC

1.PLL

PMPLL bit
(Addr:01H, DO)

MCKO bit

"1 or "Q"

1)

(Addr:01H, D1)

External MCKI

Input

< >
(1) PLL
(2) MCKO
3)

2.PLL

PMPLL bit
(Addr:01H, DO)

Example:

Audio I/F Format: MSB justified (ADC & DAC)
BICK frequency at Master Mode: 64fs

[AK4647]

Input Master Clock Select at PLL Mode: 11.2896MHz

] (1) (2) Addr:01H, Data:08H \

!

’ (3) Stop an external MCKI ‘

Figure 54. Clock Stopping Sequence (1)

: PMPLL bit = “1” — “0”
- MCKO bit = “1” - “0”

(LRCK, BICK pin)

1)

@

External BICK

Input

@

External LRCK

Input

(1) PLL
(2

MS0566-J-00

Example
Audio I/F Format : MSB justified (ADC & DAC)
PLL Reference clock: BICK
BICK frequency: 64fs

’ (1) Addr:01H, Data:00H ‘

v

’ (2) Stop the external clocks ‘

Figure 55. Clock Stopping Sequence (2)

: PMPLL bit = *1” — “0”

- 69 -
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3.PLL

PMPLL bit
(Addr:01H, DO)

MCKO bit
(Addr:01H, D1)

(MCKI pin)

Example
Audio I/F Format: MSB justified (ADC & DAC)
PLL Reference clock: MCKI
BICK frequency: 64fs

1)

| (1) Addr01H, Data:00H |

@ \L

[AK4647]

External MCKI Input
’ (2) Stop the external clocks ‘
Figure 56. Clock Stopping Sequence (3)
< >
(1) PLL : PMPLL bit = “1” — “0”
MCKO : MCKO bit =“1" — “0”
@)
4,
D
External MCKI Input !
i Example
P (@) Audio I/F Format :MSB justified(ADC & DAC)
External BICK Input E Input MCKI frequency:1024fs
()
External LRCK Input E ’ (1) Stop the external clocks
Figure 57. Clock Stopping Sequence (4)
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PMVCM bit = “0” (typ.
10uA) PDN pin =“L” (typ. 10nA)
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48pin LQFP(Unit:mm)
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