ASAHI KASEI [AK4645]

AKM AK4645
Stereo CODEC with MIC/HP-AMP

AK4645 CODEC AK4645
PLL PMP( )
32pin QFN

o/
. (  or )
[ ]
o (+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

2.
J (tc=50/15ps, fs=32kHz, 44.1kHz, 48kHz)
[ )
[ )
o (+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@7.5mW, S/N: 90dB
- : 7T0mMW@16Q (HVDD=5V), 62mW@16Q (HVDD=3.3V)
- ON/OFF
. 14
3.
4,
(1) PLL
o : 11.2896MHz, 12MHz, 12.288MHz, 13MHz, 13.5MHz, 19.2MHz, 24MHz,
26MHz, 27MHz (MCKI pin)
1fs (LRCK pin)
32fs or 64fs (BICK pin)
)
o : 256fs, 512fs or 1024fs (MCKI pin)
5. : 32fs/64fs/128fs/256fs
6.

e PLL Slave Mode (LRCK pin): 7.35kHz ~ 48kHz
¢ 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
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ASAHI KASEI

e PLL Master Mode:

[AK4645]

8kHz, 11.025kHz, 12kHz, 16kHz, 22.05kHz, 24kHz, 32kHz, 44.1kHz, 48kHz
e EXT Master/Slave Mode:

7.35kHz ~ 48kHz (256fs), 7.35kHz ~ 26kHz (512fs), 7.35kHz ~ 13kHz (1024fs)

7. pP : 3 , I°C (Ver 1.0, 400kHz
8.
9. : MSB First, 2's complement
e ADC : 16bit , I°S, DSP Mode
e DAC : 16bit , 16bit , 16-24bit I°S, DSP Mode
10. Ta=-30 ~ 85°C
11. :
e AVDD, DVDD: 2.6 ~ 3.6V (typ. 3.3V)
e HVDD: 2.6 ~ 5.25V (typ. 3.3V/5.0V)
 TVDD (Digital 1/0): 1.6 ~ 3.6V (typ. 3.3V)
12. : 32pin QFN (5mm x 5mm, 0.5mm pitch)
13. AK4644
[ ]
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ASAHI KASEI [AK4645]
[
AK4645EN —30 ~ +85°C 32pin QFN (0.5mm pitch)
AKD4645 AK4645
[
<
<
= uw o _
I £ o 8 9) X X
£ 2 a0 > > 9O 0
X = I T T T = =
[e o]
—
LIN4 / IN4+ i:z:s] 16 [] TvDD
ROUT / LON ]__2__6__: 15 [| DVDD
LOUT / LOP ]:2:7:: | 14 [] BICK
MIN / LIN3 ]:2:8:: AK4645EN . 13 [] LRCK
RIN2 / IN2— ]'_2'_9'_: Top View I 12_[] sbTO
LIN2 / IN2+ ]:3:0:: 11 [] sDTI
LINL / IN1- ]:3__1_: 1 10 [| CDTI/ SDA
RIN1/IN1+ [[32. Q . 9_[] ccLk /scL
T =1 171 171 171 1Tt 1Tt ;1T
N\ et = el et e
x s A o
3¢5z, 28
S > 2<% 88 §
QO ~
@] zZ
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> o
B AK4643/44
1. Function
Function AK4643 AK4644 AK4645
Digital 1/O of uP I/F 2.6 to 3.6V < 1.6 to 3.6V
Analog Mixing for Playback 3 Stereo < 4 Stereo
Input Selector for Recording 3 Stereo < 4 Stereo
HP-Amp Hi-Z Setting for wired OR | No < Yes
PLL 11.2896/12/12.288/ <« 11.2896/12/12.288/13/
13.5/24/27MHz 13.5/19.2/24/26/27TMHz
Speaker-Amp Yes No <
Receiver-Amp Yes < No
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ASAHI KASEI [AK4645]
2. Pin

Pin# AK4643 AK4644 AK4645

16 DVSS < TVvDD

19 SPN TEST1 HVSS

20 SPP TEST2 HVDD

21 HVDD < HPR

22 HVSS < HPL

23 HPR < MUTET

24 HPL < RIN4 / IN4—-

25 MUTET & LIN4 / IN4+

26 ROUT/RCN < ROUT/LON

27 LOUT/RCP < LOUT/LOP
3. (AK4644 )
Addr | Register Name D7 | D6 D5 | D4 D3 | D2 | D1 | DO
00H | Power Management 1 0 ! PMVCM ! PMMIN ! 0 . PMLO ! PMDAC 0 ' PMADL
01H | Power Management 2 HPZ || 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 | MGAINL | 0 0 MINL 0 0
04H | Mode Control 1 PLL3 PLL2 | PLL1 PLLO BCKO 0 DIF1 DIFO
05H | Mode Control 2 PS1 PSO FS3 MSBS BCKP FS2 FS1 FSO
06H | Timer Select DVTM | WTM2 ZTM1 ¢ ZTMO ! WTM1 ! WTMO RFST1 RFSTO
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 VL4 IVL3 VL2 VL1 IVLO
0AH | Lch Digital Volume Control | DVL7 DVL6 | DVL5 DVL4 DVL3 DVL2 DVL1 DVLO
0BH | ALC Mode Control 3 RGAIN1 | LMTH1 | 0 0 0 0 VBAT 0
0CH | Rch Input Volume Control IVR7 | IVR6 ! IVR5 IVR4 IVR3 IVR2 IVR1 IVRO
ODH | Rch Digital Volume Control | DVR? DVR6 ' DVR5 ' DVR4 ! DVR3 DVR2 DVR1 DVRO
OEH | Mode Control 3 0 LOOP ' SMUTE ' DVOLC ! BST1 BSTO DEM1 DEMO
OFH | Mode Control 4 0 0 | 0 | 0 1 IVOLC HPM MINH | DACH
10H | Power Management 3 INR1 INL1 HPG MDIF2 | MDIF1 INRO INLO ! PMADR
11H [ Digital Filter Select GN1 GNO 0 FIL1 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 EQAS5 EQA4 EQA3 EQA2 EQAL EQAO
17H | EQ Co-efficient 1 EQA15 | EQAl4 | EQA13 | EQAI12 | EQAll ! EQAIO EQA9 EQAS
18H | EQ Co-efficient 2 EQB7 EQB6 EQB5 EQB4 EQB3 EQB2 EQB1 EQBO
19H | EQ Co-efficient 3 0 0 EQB13 | EQB12 | EQB11 : EQBI0 EQB9 EQBS
1AH | EQ Co-efficient 4 EQC7 EQC6 EQC5 EQC4 EQC3 EQC2 EQC1 EQCO
1BH | EQ Co-efficient 5 EQC15 | EQC14 | EQC13 | EQC12 | EQCl1l1 | EQC10 EQC9 EQCS8
1CH | FIL1 Co-efficient 0 F1A7 F1A6 F1A5 F1A4 F1A3 F1A2 F1A1 F1A0
1DH | FIL1 Co-efficient 1 F1AS 0 F1A13 F1A12 F1A11 F1A10 F1A9 F1A8
1EH | FIL1 Co-efficient 2 F1B7 F1B6 F1B5 F1B4 F1B3 F1B2 F1B1 F1B0
1FH | FIL1 Co-efficient 3 0 , 0 ! FIB13 | FIB12 | FI1B11 ! F1B10 ! F1B9 | FI1B8
20H Power Management4 PMAINR4 PMAINL4 PMAINR3 PMAINL3 PMAINR2 PMAINL2 PMMICR PMMICL
21H | Mode Control 5 0 0 MICR3 | MICL3 L4DIF MIX AIN3 { LODIF
22H | Lineout Mixing Select LOM LOM3 RINR4 LINL4 RINR3 LINL3 RINR2 LINL2
23H | HP Mixing Select 0 HPM3 RINH4 LINH4 RINH3 LINH3 RINH2 LINH2
24H | Reserved 0 0 0 0 0 0 0 0

AK4645
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ASAHI KASEI [AK4645]
|
No. | Pin Name 1/10 Function
1 | MPWR 0
,0.45 x AVDD
2 | VCOM 0 ADC DAC
3 [ AvSS -
4 | AVDD -
PLL (AIN3 bit = “0™: PLL )
5 (VOOC NS Avss ]
RIN3 | | Rch 3  (AIN3bit="1":PLL )
6 | 12C ! “H™ 1’C ,“L™:3
7 | PDN | “H:
“L
g |GSN | L (2Cpin="L"3 )]
CADO [ 0 (12C pin = “H” : I°C )
g |CCLK | N (2Cpin=%L":3 ) ]
SCL [ (12C pin = “H™: I°C )
10 | CEOTL | L (I2Cpin="L"3 . )]
SDA 1/0 (12C pin = “H™: I°’C )
11 | SDTI [
12 | SDTO 0
13 | LRCK 1/0
14 | BICK 1/0
15 | DVDD -
16 | TVDD - 1/0
17 | MCKI [
18 | MCKO 0
19 | HVSS -
20 | HVDD -
21 [ HPR O [Rch
22 | HPL O |[Lch
23 | MUTET 0 HVSS pin
oq |RIN& | |__{Reh 4 __(LADIFbit="0": . )]
IN4— [ 4 (LADIF bit="“1": )
o5 |LIN4 | O I 2____(L4DIFbit="0": ) ]
IN4+ [ 4 (LADIF bit = “1": )
g |ROUT | O fRch (LODIEbIt="0"_ . DI
LON 0 (LODIF bit = “1”: )
o7 |LOUT __ ].O JLch (LODIEbit="0" ] )
LOP 0 (LODIF bit = “1”: )
og IIMIN | S (AIN3bit="0"PLL )]
LIN3 I |Lch 3 (AIN3 bit = “1”: PLL )
o9 |RIN2 | | _{Reh 2 (MDIF2bit=%0": ) ]
IN2— [ 2 (MDIF2 bit=“1": )
30 |[LIN2 ] I ke 2____(MDIF2bit="0"___ ) I
IN2+ [ 2 (MDIF2 bit = “1”: )
3 |[BINL I fLkeh 1 ___(MDIFLbit="0" ) ]
IN1— [ 1 (MDIF1 bit = “1": )
3p | RINL | | _{Reh 1 (MDIFlbit="0": _ )
IN1+ [ 1 (MDIF1 bit = “1": )
Note 1. (MIN/LIN3, LIN1, RINZ, LIN2, RIN2, RIN3, LIN4, RIN4)
Note 2. 12C pin  AVDD AVSS
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ASAHI KASEI [AK4645]
|
MPWR, VCOC/RIN3, HPR, HPL, MUTET,
Analog RIN4/IN4—, LIN4/IN4+, ROUT/LON, LOUT/LOP,
MIN/LIN3, RIN2/IN2—, LIN2/IN2+, LIN1/IN1-,
RIN1/IN1+
- MCKO
Digital MCKI HVSS
I
(AVSS, HVSS=0V; Note 3)
Parameter Symbol Min max Units
Power Supplies: | Analog AVDD -0.3 6.0 \Y
Digital DVDD -0.3 6.0 \%
Digital 1/0 TVDD -0.3 6.0 \%
Headphone-Amp HVDD -0.3 6.0 \
|AVSS — HVSS]| (Note 4) AGND2 - 0.3 \%
Input Current, Any Pin Except Supplies IIN - +10 mA
Analog Input Voltage (Note 5) VINA -0.3 AVDD+0.3 \
Digital Input Voltage (Note 6) VIND -0.3 TVvDD+0.3 \
Ambient Temperature (powered applied) Ta -30 85 °C
Storage Temperature Tstg —65 150 °C

Note 3.

Note 4. AVSS HVSS

Note 5. 12C, RIN4/IN4—, LIN4/IN4+, MIN/LIN3, RIN3, 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 (TVDD+0.3)V
I
(AVSS, 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 \%
Digital 1/0 TVDD 1.6 3.3 DVDD \
HP-Amp HVDD 2.6 3.3/5.0 5.25 V
Difference AVDD-DVDD -0.3 0 +0.3 \Y
Note 3.
Note 7. AVvDD, DVDD, TVDD, HVDD AVDD, HVDD,
TVDD OFF DVDD AVDD, HVDD, DVDD
OFF TVDD DVDD TVvDD OFF
AVDD, HVDD OFF
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ASAHI KASEI

[AK4645]

(Ta=25°C; AVDD, DVDD, TVDD, HVDD=3.3V; AVSS=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: LIN1I/RIN1/LIN2/RIN2/LIN4/RIN4 pins & LIN3/RIN3 pins (AIN3 bit = “1");
MDIF1=MDIF2 bits = “0” (Single-ended inputs)
Input MGAIN1-0 bits = “00” 40 60 80 kQ
Resistance | MGAIN1-0 bits = “01”, “10"or “11” | 20 | 30 ] 0 kQ
| MGAINLObits="00" [ - S o [ . | dB__
Gain  LMGAINLObits=-01" | SO RO IO S B
MGAIN1-0 bits = “10” - +26 - dB
'MGAIN1-Obits=“11" | . - e - dB
MIC Amplifier: IN1+/IN1—/IN2+/IN2— pins; MDIF1 = MDIF2 bits = “1” (Full-differential input)
Input Voltage (Note 8)
MGAINLObits="01" [ S o 0228 | Vpp__
MGAIN1-0 bits = “10” - - 0.114 Vpp
 MGAIN1-Obits=“11" | - - - 0057 | Vpp
MIC Power Supply: MPWR pin
Output Voltage (Note 9) 2.22 2.47 2.72 Vv
Load Resistance 0.5 - - kQ
Load Capacitance - - 30 pF
ADC Analog Input Characteristics: LIN1T/RIN1/LIN2/RIN2/LIN4/RIN4 pins & LIN3/RIN3 pins (AIN3 bit = “1")
— ADC — IVOL, IVOL=0dB, ALC=0FF
Resolution - - 16 Bits
Note 11 0.168 0.198 0.228 \Y
Input Voltage (Note 10) "ENb'té'i'z'; """"" 168 | i R 535 Vep
(Note 11, LIN1/RIN1/LIN2/RIN2) 71 83 - dBFS
S/(N+D) (Note 11, LIN3/RIN3/LIN4/RING) | - - 83 | - dBFS
(-1dBFS) | (Note 12, exceptfor LIN3/RIN3) | - | 8 [ - | dBFS
(Note 12, LIN3/RIN3) - 72 - dBFS
D-Range (—-60dBFS, A-weighted) Emgiig ----------- ! _(-3 ----------------- gg ------------------ SRR B g g
. (Note 11) 76 86 - dB
SIN (A-weighted) “Note12y | R R g5 T A B
. (Note 11) 75 90 - dB
Interchannel Isolation "(Nb'té'i'z') """""" T """"l'db """"""""" R R a 'B'""
Lo (Note 11) - 0.1 0.8 dB
Interchannel Gain Mismatch “Note12) | AR A A SRR B
Note 8. AC

Note 9.
Note 10.

MGAIN1-0 bits = “00”

AVDD

AVDD
AVDD

AVDD(typ) @ MGAIN1-0 bits = “00” (0dB)
Note 11. MGAIN1-0 bits = “01” (+20dB)
Note 12. MGAINZ1-0 bits = “00” (0dB)

MS0543-J-0

0

ADC

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

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
(max)@MGAIN1-0 bits = “11”.
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ASAHI KASEI [AK4645]
Parameter | min | typ | max | Units
DAC Characteristics:

Resolution | - | - | 16 | Bits

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

“0”, LODIF bit = “0”, R =10kQ; unless otherwise specified.

Output Voltage (Note 13) LoVLbit="0" [ 178 [ 198 [ 218 [ Vpp
LOVL bit =*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

Mono Line Output Characteristics: DAC — LOP/LON pins, ALC=0OFF, IVOL=0dB, DVOL=0dB, LOVL bit = “0”,

LODIF bit = “1”, R, =10kQ for each pin (Full-differential)

Output Voltage (Note 14) [LOVLbit="0" [ 352 | 396 [ - 436 | Vpp
LOVL bit=*“1" - 5.00 - \Vpp
S/(N+D) (—3dBFS) 78 88 - dBFS
SIN (A-weighted) 85 95 - dB
Load Resistance (LOP/LON pins, respectively) 10 - - kQ
Load Capacitance (LOP/LON pins, respectively) - - 30 pF
Note 13. AVDD Vout = 0.6 x AVDD (typ)@LOVL bit = “0".
Note 14. AVDD Vout = (LOP) — (LON) = 1.2 x AVDD (typ)@LOVL bit = “0".
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ASAHI KASEI

[AK4645]

Parameter

| min

typ

| max

Units

Headphone-Amp Characteristics: DAC — HPL/HPR pins, ALC=0OFF, IVOL=0dB, DVOL=0dB; VBAT bit = “0";

unless otherwise specified.
Output Voltage (Note 15)
_HPG bit = “07, 0dBFS, HVDD=3.3V, R =22.8Q 1.58 1.98 2.38 _.Vpp_
HPGbit="1", 0dBFS, HVDD=5V, R, =100 __ | 240 | 300 | 360 | Vbp___
_HPG bit = “1”, 0dBFS, HVDD=3.3V, R =16Q (P0=62mW) ~Vrms
HPG bit = “1”, 0dBFS, HVDD=5V, R, =160 (Po=70mW) Vrms
S/(N+D)
_HPGbit = "07, -3dBFS, HVDD=3.3V, R, =22.8Q | 60 | 0 ] dBFS
HPG bit = “17, -3dBFS, HVDD=5V, R, =100Q | SR 80 ]! dBFS
_HPG bit =17, 0dBFS, HVDD=33V, R =160 (Po=62mW) | S S 20 ] dBFS
HPG bit = “1”, 0dBFS, HVDD=5V, R, =16Q (Po=70mW) - 70 - dBFS
wei | (Note 16) _ | 80 ... 0 o] dB___.
SIN (A-weighted) (Note 17) - 90 . 4B
- | (Note 16) | N S dB___.
Interchannel Isolation (Note 17) - 80 . 4B
o | (Note16) | S 01 [ 08 | dB
Interchannel Gain Mismatch (Note 17) _ 01 0.8 4B
Load Resistance 16 - - Q
. Figure2 C1 - - 30 pF
Load Capacitance =~ o oo oo e oo oo oo
P Figure 2 C2 . - 300 oF
Note 15. AVDD
Vout = 0.6 x AVDD(typ) @HPG bit = “0”, 0.91 x AVDD(typ) @HPG bit = “1”.
Note 16. HPG bit = “0”, HYDD=3.3V, R =22.8Q.
Note 17. HPG bit = “1”, HYDD=5V, R =100Q.
HP-Amp
HPL/HPR pin Measurement Point
16Q
Figure 2.
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ASAHI KASEI [AK4645]
Parameter | min | typ max | Units
Mono Input: MIN pin (AIN3 bit = “0”; External Input Resistance=20kQ)
Maximum Input VVoltage (Note 18) | - | 1.98 | - | Vpp
Gain (Note 19)
MIN > LOUT/ROUT ~ [LOVLbit="0" [~ -45 [ 0 [~ +5 [ B
LOVL bit="1" - +2 - dB
MIN > HPL/HPR HPGhit="0" | 245 | 20 | 155 | dB___
HPG bit = “1” - -16.4 - dB
Stereo Input: LIN2/RIN2/LIN4/RIN4 pins; LIN3/RIN3 pins (AIN3 bit = “1")
Maximum Input VVoltage (Note 20) | - | 1.98 - | Vpp
Gain
LINRIN > LOUT/ROUT  [LOVLbit="0"]  -45 [ | o [ +5 T dB__
LOVL bit="1" - +2 - dB
LIN/RIN = HPL/HPR HPG bit = “0” -4.5 0 +4.5 dB
| HPGbit=1" | - | +36 | - | dB
Full-differential Mono Input: IN4+/— pins (LADIF bit = “1”)
Maximum Input VVoltage (Note 21) - | 3.96 - | Vpp
Gain
IN4+/~ > LOUT/ROUT ~ [LOVLbit="0"[ ~ -105 [ 6 [ a5 [ B
(LODIF bit = “0”) LOVL bit =“1” - —4 - dB
IN4+/— > LOP/LON LOVL bit =“0" -4.5 0 +4.5 dB
(LODIF bit=“1",Note22) | LOVLbit==1"| - | +2 - dB
IN4+/— > HPL/HPR | HPGbit="0" | 105 [ 6 | 15 | B
HPG bit = “1” - 2.4 - dB
Power Supplies:
Power Up (PDN pin = “H")
All Circuit Power-up:
AVDD+DVDD+TVDD (Note 23) - 16 24 mA
HVDD: HP-Amp Normal Operation
No Outgut (Note 25) ) 5 8 mA
Power Down (PDN pin = “L") (Note 25)
| AVDD+DVDD+TVDD+HVDD | - | 1 100 | LA

Vin = 0.6 x AVDD x Rin / 20kQ (typ).

Note 18. AVDD (Rin)

Note 19.

Note 20. AVDD Vin =0.6 x AVDD (typ).
Note 21. AVDD

IN4+, IN4— pins
Note 22. Vout = (LOP) — (LON) at LODIF bit = “1”.
Note 23. PLL Master Mode (MCKI1=12.288MHz)

PMVCM = PMPLL = MCKO = PMMIN = PMMP = M/S bits = “1”

OmA
AVDD=11mA(typ), DVDD=3mA(typ), TVDD=2mA(typ).
EXT Slave Mode (PMPLL = M/S = MCKO bits = “0”)
TVDD=0.03mA(typ).

Vin = (IN4+) — (IN4-) = 1.2 x AVDD (typ).

PMADL = PMADR = PMDAC = PMLO = PMHPL = PMHPR =

MPWR pin

: AVDD=10mA(typ), DVDD=3mA(typ),

Note 24. PMADL = PMADR = PMDAC = PMLO = PMHPL = PMHPR = PMVCM = PMPLL = PMMIN bits = “1”

Note 25. TVDD HVSS

MS0543-J-00
-10 -
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ASAHI KASEI

[AK4645]

: Ta=25°C; AVDD=DVDD=TVDD=HVDD=3.3V; AVSS=HVSS=0V; fs=44.1kHz, External Slave Mode,

BICK=64fs; 1kHz, 0dBFS input; Headphone = No output.

Power Management Bit

I I I I
o - o o —
o o — N g
O— | 0= | 0—=| O— —_
Mode o< | o< | o< | o< | &2
N[N | oo x| > é > E. > E. > E. < E.
S| = Ol a| 4| e |x d 6 Jdle|ld|le|la|lx] < a) = T £
OlZlolx|ala|a|la|2|2|Z2|Z2|Z2|Z2|Z2|Z2 -
S = I T s T - e i e ol B I S O I - O B o = ¢
SIS Sl=s=2|=|=2|=2|=2|=2|=|=2|=2|=2
[a [a [a [a [a [a o [a [a [a [a [a [a [a [a [a
All Power-down oJloJoJofJoJo]oJoJo|]o]JoJoJoJo]o]o 0 0 0 0 0
DAC - Lineout 1[oJ1|1]o[ofJo]oJoJoJoJo[o[o[ofo] 44 18 | 003 | 02 | 212
DAC > HP 1{oJof1]o[1]a1]oJoJo]JoJof[ofofo][o] 38 18 | 0.03 5 35.1
LIN2/RIN2 > HP 1{oJoJoJo[1[aJoJoJoJas[s[ofofo]o] 19 0 0 5 22.8
LINRIN2>ADC [J1[ofJoJof1[ofJo|1]oJoJofJof[ofofo]o] 55 16 | 003 | 02 | 242
LINI(Mono)>ADCJ1[o]oJof[1[ofoJoJoJoJoJo[of[ofo]o] 35 15 [ 003 | 02 | 173
LIN2/RIN2 > ADC
& DAC > HP 1{o|of1]1|{1]|2|2|0o|lo|o]jo|o|O|O|O] 83 2.7 | 003 5 52.9
Table 1. Power Consumption for each operation mode (typ)
MS0543-J-00 2006/09
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ASAHI KASEI

[AK4645]

(Ta=25°C; AVDD, DVDD=2.6 ~ 3.6V; TVDD=1.6 ~ 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 26) +0.16dB PB 0 - 17.3 kHz
—0.66dB - 19.4 - kHz
-1.1dB - 19.9 - kHz
—6.9dB - 22.1 - kHz

Stopband SB 26.1 - - kHz

Passband Ripple PR - - +0.1 dB

Stopband Attenuation SA 73 - - dB

Group Delay (Note 27) GD - 19 - 1/fs

Group Delay Distortion AGD - 0 - us

ADC Digital Filter (HPF): (Note 28)

Frequency Response (Note 26) | —3.0dB FR - 0.9 - Hz
—-0.5dB - 2.7 - Hz
—0.1dB - 6.0 - Hz

DAC Digital Filter (LPF):

Passband (Note 26) +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 27) GD - 25 - 1/fs

DAC Digital Filter (LPF) + SCF:

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

DAC Digital Filter (HPF): (Note 28)

Frequency Response (Note 26) | —3.0dB FR - 0.9 - Hz
-0.5dB - 2.7 - Hz
—0.1dB - 6.0 - Hz

BOOST Filter: (Note 29)

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 26. fs (

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

Note 27. ADC 16

DAC 16

PMADL=PMADR bits = “0” DAC Group Delay 25/fs(typ)

Note 28. 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 29.
MS0543-J-00 2006/09
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ASAHI KASEI [AK4645]
I DC I
(Ta=25°C; AVDD, DVDD=2.6 ~ 3.6V; TVDD=1.6 ~ 3.6V; HVDD=2.6 ~ 5.25V)
Parameter Symbol min typ max Units
High-Level Input Voltage | 22V<TVDD<3.6V | VIH | 70%TVDD | R N vV
1.6V<TVDD<2.2V VIH 75%TVDD - - \%
Low-Level Input Voltage 2.2V<TVDD<3.6V__ | VIL 1 R B R 30%TVDD | V.
1.6V<TVDD<2.2V VIL - - 25%TVDD \
High-Level Output Voltage (lout=—200pA) | VOH TVDD-0.2 - - \%
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 LA

(Ta=25°C; AVDD, DVDD=2.6 ~ 3.6V; TVDD=1.6 ~ 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
DSP Mode: Pulse Width High tLRCKH - tBCK - ns
Except DSP Mode: Duty Cycle Duty - 50 - %
BICK Output 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
DSP Mode: Pulse Width High tLRCKH | tBCK-60 - 1/fs — tBCK ns
Except DSP Mode: Duty Cycle Duty 45 - 55 %
BICK Input Timing
Period tBCK 1/(64fs) - 1/(32fs) ns
Pulse Width Low tBCKL | 0.4 xtBCK - - ns
Pulse Width High tBCKH | 0.4 xtBCK - - ns
MS0543-J-00 2006/09
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ASAHI KASEI [AK4645]
Parameter | Symbol |  min typ max | Units
PLL Slave Mode (PLL Reference Clock = LRCK pin)
LRCK Input Timing
Frequency fs 7.35 - 48 kHz
DSP Mode: Pulse Width High tLRCKH | tBCK-60 - 1/fs — tBCK ns
Except DSP Mode: Duty Cycle 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
DSP Mode: Pulse Width High tLRCKH | tBCK-60 - 1/fs — tBCK ns
Except DSP Mode: Duty Cycle 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
DSP Mode: Pulse Width High tLRCKH | tBCK-60 - 1/fs — tBCK ns
Except DSP Mode: Duty Cycle Duty 45 - 55 %
BICK Input Timing
Period tBCK 312.5 - - ns
Pulse Width Low tBCKL 130 - - ns
Pulse Width High tBCKH 130 - - ns
External Master 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 Output Timing
Frequency fs 7.35 - 48 kHz
DSP Mode: Pulse Width High tLRCKH - tBCK - ns
Except DSP Mode: Duty Cycle Duty - 50 - %
BICK Output Timing
Period BCKO bit =*“0" tBCK - 1/(32fs) - ns
BCKO bit="1" tBCK - 1/(64fs) - ns
Duty Cycle dBCK - 50 - %
MS0543-J-00 2006/09
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ASAHI KASEI [AK4645]

Parameter | Symbol | min | typ | max | Units

Audio Interface Timing (DSP Mode)

Master Mode

LRCK “T” to BICK “T” (Note 30) tDBF | 0.5xtBCK—40 | 0.5xtBCK | 0.5xtBCK+40 | ns
LRCK “1” to BICK “{” (Note 31) tDBF | 0.5xtBCK—40 | 0.5xtBCK | 0.5xtBCK+40 | ns
BICK “1” to SDTO (BCKP bit = “0”) tBSD -70 - 70 ns
BICK “}” to SDTO (BCKP bit = “1”) tBSD -70 - 70 ns
SDTI Hold Time tSDH 50 - - ns
SDTI Setup Time tSDS 50 - - ns
Slave Mode
LRCK “T” to BICK “T” (Note 30) tLRB 0.4 x tBCK - - ns
LRCK “1” to BICK “{” (Note 31) tLRB 0.4 x tBCK - - ns
BICK “?” to LRCK “1” (Note 30) tBLR 0.4 x tBCK - - ns
BICK “J” to LRCK “T” (Note 31) tBLR 0.4 x tBCK - - ns
BICK “1” to SDTO (BCKP bit = “0”) tBSD - - 80 ns
BICK “}” to SDTO (BCKP bit = “1”) tBSD - - 80 ns
SDTI Hold Time tSDH 50 - - ns
SDTI Setup Time tSDS 50 - - ns

Audio Interface Timing (Right/Left justified & 1°S)

Master Mode

BICK “!” to LRCK Edge (Note 32) tMBLR —40 - 40 ns

LRCK Edge to SDTO (MSB) tLRD -70 - 70 ns
(Except 1°S mode)

BICK “J” to SDTO tBSD =70 - 70 ns

SDTI Hold Time tSDH 50 - - ns

SDTI Setup Time tSDS 50 - - ns

Slave Mode

LRCK Edge to BICK “1” (Note 32) tLRB 50 - - ns

BICK “1” to LRCK Edge (Note 32) tBLR 50 - - ns

LRCK Edge to SDTO (MSB) tLRD - - 80 ns
(Except 1°S mode)

BICK “J” to SDTO tBSD - - 80 ns

SDTI Hold Time tSDH 50 - - ns

SDTI Setup Time tSDS 50 - - ns

Note 30. MSBS, BCKP bits = “00” or “11”.
Note 31. MSBS, BCKP bits = “01” or “10”.
Note 32. LRCK BICK “1”

MS0543-J-00 2006/09
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ASAHI KASEI [AK4645]

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 “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 34) 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 35) tPD 150 - - ns
PMADL or PMADR “1” to SDTO valid (Note 36) tPDV - 1059 - 1/fs

Note 33. I°C  Philips Semiconductors

Note 34. 300ns (SCL )

Note 35. AK4645 PDN pin =“L”

Note 36. PMADL bit PMADR bit LRCK

MS0543-J-00 2006/09
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|
1/fs
50%TVDD
a tLRCKH >« LRCKL »  Duty = tLRCKH x fs x 100
tLRCKL x fs x 100
1/fMCK
Y (o O 50%TVDD
dMCK = tMCKL x fMCK x 100
Figure 3. Clock Timing (PLL/EXT Master mode)
Note 37. MCKO is not available at EXT Master mode.
tLRCKH
LRCK -~ / ————————————————————————————————————————————————————————————————————————————— 50%TVDD
tDBF tBCK
BICK - 50%TVDD
(BCKP ="0")
BICK -~ 50%TVDD
(BCKP ="1")
SDTO >< —————————————————————————————————————————————  MSB e 50%TVDD
——————————————————————————————————————————————————————————————————————————————————— VIH
SDTI
—————————————————————————————————————————————————————————————————————————————————— VIL
Figure 4. Audio Interface Timing (PLL/EXT Master mode, DSP mode, MSBS = “0")
MS0543-J-00 2006/09
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ASAHI KASEI [AK4645]

tLRCKH
50%TVDD
P tDBF P tBCK o
BICK 50%TVDD
(BCKP ="1")
BICK 50%TVDD
(BCKP ="0")
SDTO ----------=-=-=oo- >< ———————————————————————————————————————————— - MSB >< 50%TVDD
tSDH
VIH
VIL

Figure 5. Audio Interface Timing (PLL/EXT Master mode, DSP mode, MSBS = “1")

I 50%TVDD

50%TVDD

50%TVDD

Figure 6. Audio Interface Timing (PLL/EXT Master mode, Except DSP mode)

MS0543-J-00 2006/09
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BICK
(BCKP ="0") A

BICK
(BCKP ="1")

BICK
(BCKP ="1") 7/

BICK
(BCKP ="0")

[AK4645]

Figure 8. Clock Timing (PLL Slave mode; PLL Reference Clock = LRCK or BICK pin, DSP mode, MSBS = “1”)

MS0543-J-00
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Figure 9. Clock Timing (PLL Slave mode; PLL Reference Clock = MCKI pin, Except DSP mode)

MS0543-J-00

LRCK

BICK

(BCKP ="0")

1/fCLK

tCLKL

tLRCKL

t{LRCKH

>

.

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

50%TVDD

dMCK = tMCKL x fMCK x 100

VIH
VIL

- MSB >< ——————————— 50%TVDD

tSDH

Figure 10. Audio Interface Timing (PLL Slave mode, DSP mode; MSBS = “0”)
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LRCK

BICK

(BCKP ="1")

BICK

(BCKP ="0") -y

SDTI

d

t{LRCKH

——————————————————————————— AR AN VIH
——————————————————————————— A VIL

- MSB >< 50%TVDD

tSDH

Figure 11. Audio Interface Timing (PLL Slave mode, DSP mode, MSBS = “1")

MS0543-J-00

1/fCLK

t{LRCKH tLRCKL Duty = tLRCKH x fs x 100

- Ll |

tLRCKL x fs x 100

_ tBCKH tBCKL

Bl .

Figure 12. Clock Timing (EXT Slave mode)
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ASAHI KASEI [AK4645]

LRCK

BICK

tSDS tSDH

SDTI

tCSS tCCKL  tCCKH
P

tCDS |¢»
RN R /A VIH
CDTI R/W
SN VIL
Figure 14. WRITE Command Input Timing
MS0543-J-00 2006/09
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CDTI D2 D1 DO

Figure 15. WRITE Data Input Timing

e | e |

tHD:STA tHD:DAT {SUDAT  tSU:STA {SU:STO
‘Stop  Start. “Start “Stop
Figure 16. I°C
PMADL bit
or
PMADR bit
tPDV
T8 Ly — 50%TVDD
Figure 17. Power Down & Reset Timing 1
PDN
Figure 18. Power Down & Reset Timing 2
MS0543-J-00 2006/09
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[AK4645]

]
I/F 4 (See Table 2 and Table 3.)
Mode PMPLL bit M/S bit PLL3-0 bits Figure
PLL Master Mode (Note 38) 1 1 See Table 5 Figure 19
PLL Slave Mode 1 .
(PLL Reference Clock: MCKI pin) 1 0 See Table 5 Figure 20
PLL Slave Mode 2 Figure 21
(PLL Reference Clock: LRCK or BICK pin) ! 0 See Table 5 Figure 22
EXT Slave Mode 0 0 X Figure 23
EXT Master Mode 0 1 X Figure 24
Note 38. PLL Master Mode M/S bit = “1”, PMPLL bit = “0”, MCKO bit = “1” MCKO pin
Table 2. 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 | gokopit | Output
1 ) (1fs)
0 “L .
PLL Slave Mode PS1-0 bits PLL3-0 bits Input Input
(PLL Reference Clock: MCKI pin) 1 (= 32fs) (1fs)
Input
PLL Slave Mode w » ) Input
(PLL Reference Clock: LRCK or BICK pin) 0 L GND biiLLS 0 ) (1fs)
I FS1-0 bits Input Input
EXT Slave Mode 0 L (> 32fs) (1fs)
. Output
EXT Master Mode 0 “p FS1-0 bits (BCKO bit Output
) (1fs)
Table 3. Clock pins state in Clock Mode
]
M/S bit “177 “077
AK4645 (PDN pin = “L™)
M/S bit  “1”
M/Shbit  “1” AK4645 LRCK, BICK pin
AK4645 LRCK,BICK pin 100kQ
M/S bit Mode
0 Slave Mode Default
1 Master Mode
Table 4. Select Master/Slave Mode
MS0543-J-00 2006/09
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ASAHI KASEI [AK4645]
HPLL (AIN3 bit =“0", PMPLL bit =*1")
PMPLL bit=*1" PLL FS3-0 bits, PLL3-0 bits
PLL PMPLL bit  “0” > “1”
Table 5 AIN3 bit =“1" PLL
1) PLL Mode
oge | PLL3 | PLL2 | PLL1 | PLLO| PLL VCOFf o PLL
bit bit bit bit :
R[Q] | C[F] (max)
0 0 0 0 0 LRCK pin 1fs 6.8k | 220n 160ms Default
1 0 0 0 1 N/A - - - -
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
8 1 0 0 0 MCKI pin 19.2MHz 10k 4.7n 40ms
12 1 1 0 0 MCKI pin 13.5MHz 10k 10n 40ms
13 1 1 0 1 MCKI pin 27MHz 10k 10n 40ms
14 1 1 1 0 MCKI pin 13MHz 10k | 220n 60ms
15 1 1 1 1 MCKI pin 26MHz 10k | 220n 60ms
Others Others N/A
Table 5. Setting of PLL Mode (*fs: Sampling Frequency)
2) PLL Mode
MCKI Table 6
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 6. Setting of Sampling Frequency at PMPLL bit = “1” (Reference Clock = MCKI pin)

MS0543-J-00
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LRCK or BICK FS3, FS1-0 bits
(Table 7)
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 7. Setting of Sampling Frequency at PMPLL bit = “1” (Reference Clock = LRCK or BICK pin)

HPLL

1) PLL Master Mode (AIN3 bit = “0”, 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 8)
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 10 See Table 11 1fs Output

Table 8. Clock Operation at PLL Master Mode (PMPLL bit = “1”, M/S bit = “1")

2) PLL Slave Mode (AIN3 bit = “0”, PMPLL bit = “1”, M/S bit = “0”)

PMPLL bit=“0" 2> “1” PLL MCKO
PLL MCKO pin Table 10
PLL ADC DAC
DAC DACL, DACH bits  “0”
MCKO pin

PLL State MCKO bit = “0” | MCKO bit = “1”
PMPLL bit “0” - “1” “L” Output
PLL Unlock ( ) “L” Output
PLL Lock “L” Qutput Output

Table 9. Clock Operation at PLL Slave Mode (PMPLL bit = “0”, M/S bit = “07)

MS0543-J-00 2006/09
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W PLL Master Mode (AIN3 bit =“0", PMPLL bit="1", M/S bit =“1")

11.2896MHz, 12MHz, 12.288MHz, 13MHz, 13.5MHz, 19.2MHz, 24MHz, 26MHz or 27TMHz

PS1-0 bits (Table 10)
32fs or 64fs

MS0543-J-00

MCKO, BICK, LRCK

MCKO bit

(See Table 11)

11.2896MHz, 12MHz, 12.288MHz, 13MHz,

ON/OFF BICK

[ 13.5MHz, 19.2MHz, 24MHz, 26MHz,
27MHz
AK4645 DSP or uP
MCKI
MCKO 256fs/128fs/64fs/321 1
BICK 82fs, 64fs ™ pcLk
LRCK 1fs » |LRCK
SDTO » |sDTI
SDTI < SDTO
Figure 19. 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 10. MCKO (PLL , MCKO bit =*1")
BCKO bit BICK
0 32fs Default
1 64fs

Table 11. BICK Output Frequency at Master Mode

-27 -
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B PLL Slave Mode (AIN3 bit =“0", PMPLL bit =“1", M/S bit =“0")

MCKI, BICK or LRCK pin PLL AK4645
PLL PLL3-0 bits (Table 5)
a) PLL : MCKI pin
MCKO BICK, LRCK MCKO LRCK
(MCKO pin) PS1-0 bits (Table 10) MCKO
bit ON/OFF FS3-0 bits (See Table 6)

11.2896MHz, 12MHz, 12.288MHz, 13MHz,

13.5MHz, 19.2MHz, 24MHz, 26MHz,
27MHz
AK4645
DSP or puP
MCKI
256fs/128fs/64fs/32fs,
MCKO B |MCLK
BICK =32 BCLK
LRCK < 1fs LRCK
SDTO » |sDTI
SDTI < SDTO

Figure 20. PLL Slave Mode 1 (PLL Reference Clock: MCKI pin)

MS0543-J-00 2006/09
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b) PLL : BICK or LRCK pin
FS3-0 bits 7.35kHz ~ 48kHz
AK4645

MCKO DSP or uP

MCKI

BICK < 32fs or 64fs BCLK

LRCK < ifs LRCK

SDTO »[ |soTi

SDTI < SDTO

Figure 21. PLL Slave Mode 2 (PLL Reference Clock: BICK pin)
AK4645

MCKO DSP or uP

MCKI

BICK < 2 321s BCLK

LRCK < 1fs LRCK

SDTO » | sDTI

SDTI < SDTO

Figure 22. 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")

MS0543-J-00
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W EXT Slave Mode (PMPLL bit =*0", M/S bit =“0")

PMPLL bit “0” (EXT Mode) MCKI pin PLL
ADC, DAC CODEC I/F
MCKI (256fs, 512fs or 1024fs), BICK (>32fs), LRCK(fs) MCKI LRCK
MCKI FS1-0 bit
(See Table 12)
Mode |  FS3-2 bits FS1bit | 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

Table 12. EXT Slave Mode (PMPLL bit = “0”, M/S bit = “0”) MCKI

DAC SIN MCKI
SIN Table 13 DAC LOUT/ROUT pins
SIN
SIN
MCKI (fs=8kHz, 20kHzLPF + A-weighted)
256fs 83dB
512fs 93dB
1024fs 93dB
Table 13. Relationship between MCKI and S/N of LOUT/ROUT pins
ADC or DAC (PMADL bit = “1”, PMADR bit = “1” or PMDAC bhit = “1”) (MCKI, BICK,
LRCK)
(PMADL=PMADR=PMDAC bits = “0")
AK4645
MCKO DSP or uP
256fs, 512fs or 1024fs
MCKI < MCLK
BICK < 2 32fs BCLK
LRCK < 1fs LRCK
SDTO » |sDTi
SDTI < SDTO
Figure 23. EXT Slave Mode
MS0543-J-00 2006/09
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B EXT Master Mode (PMPLL bit =“0", M/S bit =*1")

PMPLL bit = “0” M/S bit = “1” (EXT Master Mode)
MCKI pin PLL ADC,DAC MCKI
(256fs, 512fs or 1024fs) MCKI FS1-0 bits (See Table 14)
Mode | Fs32bits | FSibit | Fsobit | MCKIInput f 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

Table 14. EXT Master Mode (PMPLL bit = “0”, M/S bit = *1”) MCKI

DAC SIN MCKI
SIN Table 15 DAC LOUT/ROUT pins
SIN
SIN
MCKI™ | (fs=8kHz, 20kHZLPE + A-weighted)
256fs 83dB
512fs 93dB
1024fs 93dB
Table 15. Relationship between MCKI and S/N of LOUT/ROUT pins
ADC DAC (PMADL bit =“1", PMADR bit = “1” or PMDAC bit=*1") MCKI
MCKI
MCKI (PMADL=PMADR=PMDAC bits =
LLOH)
AK4645
MCKO DSP or uP
256fs, 512fs or 1024fs
MCKI < MCLK
BICK 32fs or 64fs > BCLK
LRCK ifs »[ | LRCK
SDTO » | sDTI
SDTI < SDTO
Figure 24. EXT Master Mode
BCKO hit BICK
0 32fs Default
1 64fs
Table 16. BICK Output Frequency at Master Mode
MS0543-J-00 2006/09
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|
PDN pin “L”
AK4645
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 (25/fs=0.6ms@fs=44.1kHz)
DAC PMADL bit PMADR bit  “1”
DAC
|
4 (Table 17) DIF1-0 bits MSB 2’s
LRCK BICK
Mode | DIF1 bit DIFO bit | SDTO (ADC) | SDTI(DAC) | BICK Figure
0 0 0 DSP Mode DSP Mode > 32fs Table 18
1 0 1 > 32fs Figure 29
2 1 0 > 32fs Figure 30 Default
3 1 1 I’s 1’s > 32fs Figure 31
Table 17. Audio Interface Format
Mode1,2,3  SDTO BICK “l” SDTI BICK “1”
Mode 0 (DSP ) BCKP, MSBS bits I/F
(Table 18)
DIF1 | DIFO | MSBS | BCKP Audio Interface Format Figure
SDTO MSB LRCK “T” 1 BICK
0 0 wp BICK “J” SDTI Figure 25 | Default
MSB
SDTO MSB LRCK “T” 1 BICK
0 1 “lr BICK “T” SDTI Figure 26
0 0 MSB
SDTO MSB LRCK “T” 1 BICK
1 0 “lr BICK “T” BICK | Figure 27
“y” SDTI MSB
SDTO MSB LRCK “T” 1 BICK
1 1 wp BICK “J” BICK | Figure 28
“t” SDTI MSB
Table 18. Audio Interface Format in Mode 0
ADC 16bit 8bit 16bit 16bit
“~1”  8hit “_1” 8bit “~1” DAC 16bit
“_256” 8bit 16bit
(128)
MS0543-J-00 2006/09
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LRCK
(Master)

LRCK
(Slave)

BICK(32fs)

SDTO(0)

SDTI(i)

BICK(64fs)

SDTO(0)

SDTI()

LRCK
(Master)

LRCK
(Slave)

15 0 1 2
BICK(32fs) —|_|_+_ﬂ_|_|_/

' Lch

y

\

9 10 11 12 13 14 15

16 17 18

'Rch

24 25 26 27 26 29 30 31

[AK4645]
_f [
] In
. % / "
0 1 2 % 8 9 10 11 12 13 14 15 16 17 18 % 24 25 26 27 26 29 30 31 0
'Lch | | I Rch . |
|o 15|14|%8|7|6|5|4|3|2|1|0 15|14|§8|7|6|5|4|3|2|1|0
lch Rch |
|o 1:|1|%8|7|6|5|4|3|2|1|0 1:|14|%8|7|6|5|4|3|2|1|0
IU 1 2 / 14 15 16 17 18 % 30 31 32 33 34 / 46 47 48 49 50 7 62 63 :
7 . 7 %
iing4|%2|l|olT§TM| %zhhi % % |
'Lch % | Rch / / / .
nMi BRDGEE onoie P
< 1/fs g
15:MSB, 0:LSB
Figure 25. Mode 0 Timing (BCKP = “0”, MSBS = “0”)
_f [
] In

0

%
SDTO(0) | o 15|14|j8|7|6|5|4|3|2|1|0 15|14|%8|7|6|5|4|3|2|1|0
/ iRch /
SDTI(i) E 15|14|%8|7|6|5|4|3J—2|1|o|1§|14|§ |7]e[s]4]3]2]1]o0
15 1 2 / 14 15 16 17 18 % 30 31 32 33 34 / 46 47 48 49 50 % 62 63 :
BICK(64fs) IO % % % %
iLch I Rch / . ] / !
SDTO(0) 1(5:|14|%2|1|0 1§|14| ; 210 | % % I_
iLch % | Rch % | % % |
SDTI() 15|14|%2|1|0|15|14| / |1|o| % %/ [_
< 1/fs >
15:MSB, O:LSB
Figure 26. Mode 0 Timing (BCKP = “17, MSBS = “0”)
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i —
AR Ry

'0 1 2 7 8 9 10 11 12 13 14 15 16 17 18 / 24 25 26 27 26 29 30 31
BICK(32fs) % ]

'Lch | | I Rch . |
SDTO(0) |0 15|14|%8|7|6|5|4|3|2|1|0 15|14|§8|7|6|5|4|3|2|1|0

ilch IRch |
SDTI()) E 12|14|%8|7|6|5|4|3l2|1|0 15|14|% |7]e|s]4]a]2]1]o0

15 1 2 % 14 15 16 17 18 / 30 31 2 33 34 % 46 47 48 49 50 % 62 63

BICK(64fs) o % | oot % | % % |

1 % 2101 %2 1]o % %
SDTO(0) s[4 B 2] 1]ous]aa] Ba]s] % %

iLch % i Rch % % % i
SDTI() 15|14|%2|1|0|15|14| / % % [_

¢ 1/fs >

15:MSB, 0:LSB
Figure 27. Mode 0 Timing (BCKP = “0”, MSBS = “17)

ey 5| I_
LRCK _T | U_D
(Slave) T p P i
BlCK(ssz) 15 0 1 2 % 8 9 10 11 12 13 14 15 16 17 18 % 24 25 26 27 26 29 30 31 0

'Lch | | I Rch . |
SDTO(0) |0 1;|14|%8|7|6|5|4|3|2|1|0 15|14|§8|7|6|5|4|3|2|1|0

i Lch . / |
SDTI() E 15|14|%8|7|6|5|4|3i2|1|O|15|14|% [7]e]s|a]3]2]1]0

15 1 2 / 14 15 16 17 18 % 30 31 32 33 34 / 46 47 48 49 50 % 62 63

BICK(64fs) % % % %

'Lch 1Rch I / / L
SDTO(0) 15|14|§2|1|0 15[ 14| §2|1|0| % %

ilch | Rch / | || - |
SDTI() [l [ e[ o L[] | 7 %

< 1fs >

MS0543-J-00

15:MSB, 0:LSB
Figure 28. Mode 0 Timing (BCKP = “1”, MSBS = “1”)
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LRCK N [
6123 9101112131415 0 1 2 3 9101112131415 0 1

BICK(32fs)

SDTO(0) I15|14|13| |7|6|5|4|3|2|1|0I15|14|13| |7|6|5|4|3|2|1|0I15|

SDTI() i15|14|13| |7|6|5|4|3|2|1|0i15|14|13| |7|6|5|4|3|2|1|0i15|
0123 1516 17 18 310 1 2 3 1516 17 18 310 1

BICK(64fs)

SDTO(0) 15[14]13] [1]0] 15|14|13| | 1 | 0 | Er

SDTI(i) | DontCare  |15/14] [1]o0 DontCare  [15[14] EE |
15:MSB, 0:LSB 5 5
i‘ Lch Data >§< Rch Data >§

Figure 29. Mode 1 Timing

LRCK i o
6123 9101112131415 0 1 2 3 9101112131415 0 1

BICK(32fs)

SDTO(0) I15|14|13| |7|6|5|4|3|2|1|0I15|14|13| |7|6|5|4|3|2|1|0I15|

SDTI() 15[1413| |7]6[5]4]3]2|1]01514]13] |7]6[5[4]3]2|1]0]15|
012 3 1516 17 18 310 1 2 3 1516 17 18 310 1

BICK(64fs)

SDTO(0) 15|14|13| | 1 | 0 | 15|14|13| | 1 | 0 | Er

SDTI() I15|14|13| |1 | o| Don't Care 15|14|13| |1 | o| Don't Care I15|
ilS:MSB, 0:LSB
E‘ Lch Data >E< Rch Data >E

Figure 30. Mode 2 Timing
MS0543-J-00
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[AK4645]

LRCK | | L
0123 9 1011121314150 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
sotiy  _Jo[se | [s[7]s[s[[a[2[ 1[0 | [s[7[e]s[+]3]2[1]o]
0123 15 16 17 18 310 1 2 3 15 16 17 18 310 1
BICK(64fs)
SDTO(0) 15|14| | 2 | 1 | 0 | 15|14| | 2 | 1 | 0 |
SDTI(i) I15|14| | 2 | 1 | 0 | Don't Care 15|14| | 2 | 1 | 0 | Don't Care
ilS:MSB, 0:LSB
E‘ Lch Data >E< Rch Data »E
Figure 31. Mode 3 Timing
]
PMADL, PMADR, MIX bits ADC MIX
bit = “1” EQ=FIL3 bits = “0” ALC (ALC bit =“1")
(ALC bit = “0”)
PMADL bit | PMADR bit MIX bit ADC Lch data ADC Rch data
0 0 X All “0” All “0” Default
0 1 X Rch Input Signal Rch Input Signal
1 0 X Lch Input Signal Lch Input Signal
1 1 0 Lch Input Signal Rch Input Signal
1 (L+R)/2 (L+R)/2
Table 19. (x: Don’t care)
n HPF
AK4645 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
MS0543-J-00 2006/09
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[ ]
AK4645 MDIF1, MDIF2 bits = “0” INL1-0, INR1-0
bits LINLZ/LIN2/LIN3/LIN4, RIN1L/RIN2/RIN3/RIN4 MDIF1,
MDIF2 bits = “1” LIN1, RIN1, LIN2, RIN2 pins IN1-, IN1+, IN2+, IN2— pins
(Figure 33) Table21 “X”
MDIF1 bit | MDIF2 bit INL1 bit INLO bit INR1 bit INRO bit Lch Rch
0 0 0 0 0 0 LIN1 RIN1 Default
0 0 0 0 0 1 LIN1 RIN2
0 0 0 0 1 0 LIN1 RIN3
0 0 0 0 1 1 LIN1 RIN4
0 0 0 1 0 0 LIN2 RIN1
0 0 0 1 0 1 LIN2 RIN2
0 0 0 1 1 0 LIN2 RIN3
0 0 0 1 1 1 LIN2 RIN4
0 0 1 0 0 0 LIN3 RIN1
0 0 1 0 0 1 LIN3 RIN2
0 0 1 0 1 0 LIN3 RIN3
0 0 1 0 1 1 LIN3 RIN4
0 0 1 1 0 0 LIN4 RIN1
0 0 1 1 0 1 LIN4 RIN2
0 0 1 1 1 0 LIN4 RIN3
0 0 1 1 1 1 LIN4 RIN4
0 1 0 0 0 0 LIN1 IN2+/—-
0 1 1 0 0 0 LIN3 IN2+/—
0 1 1 1 0 0 LIN4 IN2+/—-
1 0 0 0 0 1 IN1+/— RIN2
1 0 0 0 1 0 IN1+/— RIN3
1 0 0 0 1 1 IN1+/— RIN4
1 1 0 0 0 0 IN1+/— IN2+/—
Others N/A N/A
Table 20. MIC/Line In Path Select
Reqgister Pin
. . . LIN1 RIN1 LIN2 RIN2 MIN VCOC LIN4 RIN4
AIN3bit | MDIFLDbit | MDIF2bit § -\ " | N | N2+ | IN2— | LIN3 | RIN3 | INd+ | IN4
0 0 0 0 0] 0 0] 0 - 0 0]
0 0 1 0 X 0 0 0 - 0 X
0 1 0 0] (0] X (0] 0] - X (0]
0 1 1 0] (0] 0] (0] 0] - X X
1 0 0 0] (0] 0] (0] 0] (0] 0] (0]
1 0 1 0] X 0] (0] 0] X 0] X
1 1 0 0 0] X 0] X 0] X 0]
1 1 1 0] (0] 0] (0] X X X X

Table 21. Handling of MIC/Line Input Pins (“-*“: N/A; “X”: Signal should not be input.)

MS0543-J-00 2006/09
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AK4645
INL1-0 bits
LIN2/IN1- pin
) p——————» ADCLch
RINL/INL+ pin ()
MDIF1 bit MIC-Amp
INR1-0 bits
RIN2/IN2- pin zﬁ
» ADC Rch
LIN2/IN2+ pin - ()
MDIF2 bit MIC-Amp
These blocks are not
MIN/LIN3 pin N available at PLL mode.
VCOC/RIN3 pin% — 1. | ) /
LIN4/IN4+ pin 8:0 Og © g
RIN4/IN4— pin —® 5 = = !
z z z z, Z Z
< < < <! < <
= s = s = =
o o o o o o
Lineout, HI;-A;n-r-) -------------
Figure 32.
AK4645
MPWR pin i
Qv | INT— pinf MIC-Amp Qv
- SDTO pi
. i INL+ pin I AID ——P .
~ 1k
Figure 33. (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 22. MIC/Line In Path Select Example
MS0543-J-00 2006/09
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[ |
AK4645 MGAIN1-0 bit
(Table 23) MGAIN1-0 bits = “00” typ. 60kQQ  MGAIN1-0 bits = “01”, “10”, “11”
typ. 30kQ
MGAINL bit | MGAINO bit Input Gain
0 0 0dB
0 1 +20dB Default
1 0 +26dB
1 1 +32dB
Table 23.
|
PMMP bit = “1” MPWR pin (0.75 x
AVDD)V (typ) min. 0.5kQ 2 min. 2kQ
MPWR pin (Figure 34 )
PMMP bit MPWR pin
0 Hi-Z Default
1 Output
Table 24.
MIC Power
| MPWR pin
| :
N
Al
d Microphone
LIN1 pin
CHI Q Microphone
RIN1 pin
[ I ® d Microphone
LIN2 pin
[lj—{ | O—C] Microphone
RIN2 pin
Figure 34. MIC Block Circuit
MS0543-J-00 2006/09
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W Digital EQ/HPF/LPF

[AK4645]

AK4645 A/D ALC
(Figure 35 ) FIL1, FIL3, EQ 1 IR
ALC “ALC "
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 309.
Table 25. Digital EQ/HPF/LPF (x: Don’t care)
ATT FIL3
GN1-0 bits (Table 26 ) 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)
MIX bit = “1” FIL1 EQ=FIL3 bits = “0”
— 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 35. Digital EQ/HPF/LPF
GN1 GNO Gain
0 0 0dB Default
0 1 +12dB
1 X +24dB
Table 26. Gain (x: Don’t care)
MS0543-J-00 2006/09

=40 -



ASAHI KASEI

[ ]

1) FIL1, FIL3 HPF

[AK4645]

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 (nfc/fs) 1 -1/ tan (=fc/fs)
A=10"x B=
1+ 1/ tan (xfc/fs) 1+ 1/ tan (xfc/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=10"x B=
1+ 1/ tan (=fc/fs) 1+ 1/ tan (=fc/fs)
1+z71 2 + 2cos (2nf/fs) (B-1)sin (2=f/fs)
H(z) =A M(f) = A o(f) = tan !
1+Bz! 1 + B? + 2Bcos (2nf/fs) 1+ B + (B+1)cos (2nf/fs)
MS0543-J-00 2006/09
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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 (nfcy/fs) 1 —1/tan (nfcy/fs) 1 -1/ tan (rnfc,/fs)
A =102 x , B= ,  C=10"%x
1+ 1/ tan (xfc,/fs) 1+ 1/tan (nfc,/fs) 1+ 1/ tan (xfc,/fs)
A+Cz? 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 ) ]
X=( ) x 2%
X 2 (2 )
MSB
[ ]
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
MS0543-J-00 2006/09
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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 27. ALC (x: Don’t care)
1. ALC
ALC Lch, Rch ALC (Table 28)
LMAT1-0 bits (Table 29) IVL, IVR (L/R )
ZELMN bit = “0"( ) ALC IVL, IVR L/R
ZTM1-0 bits (Table 30)
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 28. 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 29. 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 30. ALC
MS0543-J-00 2006/09
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2. ALC
ALC WTM2-0 (Table 31) ALC
(Table 28) ALC ALC
(Table 33) ZTM1-0 bits (Table 30)
RGAIN1-0 bits (Table 32) IVL,IVR (L/R ) ALC
WTM2-0 bits WTM2-0 bits ZTM1-0 bits
ZTM1-0 bits ALC
IVL, IVR 30H RGAIN1-0 bits = “01"(2 steps) ALC
IVL, IVR 32H 0.75dB(0.375dB x 2) IVL, IVR (REF7-0
bits) IVL, IVR
ALC
( ) < Output Signal < ( )
( ) > Output Signal
ALC ALC
( )
RFST1-0 bits (Table 34)
ALC
WTM2 WTM1 WTMO
8kHz 16kHz 44.1kHz
0 0 0 128/fs 16ms 8ms 2.9ms Default
0 0 1 256/fs 32ms 16ms 5.8ms
0 1 0 512/fs 64ms 32ms 11.6ms
0 1 1 1024/fs 128ms 64ms 23.2ms
1 0 0 2048/fs 256ms 128ms 46.4ms
1 0 1 4096/fs 512ms 256ms 92.9ms
1 1 0 8192/fs 1024ms 512ms 185.8ms
1 1 1 16384/fs 2048ms 1024ms 371.5ms
Table 31. 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 32. ALC
MS0543-J-00 2006/09
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MS0543-J-00

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 33. ALC
RFST1 bit RFSTO bit
0 0 4 Default
0 1 8
1 0 16
1 1 N/A
Table 34.

- 45 -
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3. ALC
Table 35 ALC
. fs=8kHz fs=44.1kHz
Register Name | Comment - -
gl Data Operation Data Operation
LMTH1-0 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
WTM2-0 *WTM2-0 bits should be the same or | 001 32ms 011 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
RFST1-0 Fast Recovery Speed 00 4 times 00 4 times
ALC ALC enable 1 Enable 1 Enable
Table 35. ALC
ALC ALC (ALC
bit = “0” PMADL = PMADR bits = “0”)

LMTH1-0, LMAT1-0, WTM2-0, ZTM1-0, RGAIN1-0, REF7-0, ZELMN, RFST1-0

Manual Mode

!

WR (ZTM1-0, WTM2-0, RFST1-0)

'

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
Fast Recovery Speed = 4 step
Gain of IVOL = +30dB
Maximum Gain = +30.0dB

ALC bit =*1"

Zero Crossing Timeout Period = 32ms@8kHz

Limiter Detection Level = —4.1dBFS

(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

MS0543-J-00

Note : WR : Write

Figure 36. ALC

- 46 -
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u (
ALC bit = “0”
1. ALC
2.
3.

PMADL = PMADR bits = “0”

[AK4645]

(ZTM1-0, LMTH1-0 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 36.
MS0543-J-00

-47 -

ALC

(Table 36) L/R
ZTM1-0 bits

PMADL bit = “1” or PMADR bit

IVL7-0 = IVR7-0 bits = “91H” (0dB)

Default

2006/09
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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 37. ALC IVOL
(1) ALC IVL IVR IVL ALC bit=%1"
IVL7-0 bits ALC
(WTM2-0 bits) + (ZTM1-0 bits)
2) ALC IVL, IVR (09H, OCH) ALC Disable
ALC Enable
ALC bit="0" ALC bit=*1"

MS0543-J-00 2006/09
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[AK4645]
[ |
IR 3 (32kHz, 44.1kHz, 48kHz) (tc=50/15ps )
DEM1-0 bits
(Table 37)
DEM1 DEMO Mode
0 0 44.1kHz
0 1 OFF Default
1 0 48kHz
1 1 32kHz
Table 37.
[ |
BST1-0 bits DAC (Table
38) BST1-0 bits = “01”(MIN) DC 47uF
DAC
Figure 38 -20dB
Boost Filter (fs=44.1kHz)
T e e
E ,,,,,,,
©
>
1)
-
10000
Frequency [Hz]
Figure 38. (fs=44.1kHz)
BST1 BSTO Mode
0 0 OFF Default
0 1 MIN
1 0 MID
1 1 MAX
Table 38.
MS0543-J-00 2006/09
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| |
AK4645 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 39. 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 40.

MS0543-J-00 2006/09
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[AK4645]
|
DAC SMUTE bit
SMUTE bit  “1” DVTM bit —o0(*0")
SMUTE bit  “0” —0 -0 DVTM bit DVL/R7-0
bits DVTM bit
DVL/R7-0 bits
(Figure 39)
SMUTE bit
DVTM bit DVTM bit
4—p
DVL/R7-0 bits (1) /
Attenuation 3)
-w . .
—» «—GD —» «—GD
5 (2)
Analog Output \/~
Figure 39.
(1) DVTM bit —o0(“0”)
(2) (GD)
3) DVTM bit
DVL/R7-0 bits
MS0543-J-00 2006/09
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PMAINL2=PMAINR2 bits = “1”

LINH2 bit

uln

RINH2 bit

PMAINL4=PMAINRA4 bits = “1”

LINH4 bit

wqn

RINH4 bit

LIN2/RIN2/LIN4/RIN4 pins

bItS - “Ol”, “10”, “1111

AIN3 bit =*1”"

typ. 20kQ

MIN/VCOC pins
PMAINL3=PMAINR3 bits = *1”

MIC-Amp

LINL3 bit

LIN3/RIN3 pins
typ. 30k  MGAIN1-0 bits = “01”, “10”, “11”

RINR3 bit

PMMICL=PMMICR=MICL3=MICR3 bits = “1”

MGAIN1-0 bits = “00”

MS0543-J-00

uln

wpr

[AK4645]

(LIN2/RIN2/LIN4/RIN4 pins, AIN3 bit = “1”: LIN3/RIN3 pins)

LIN2/RIN2 pins

LINL2 bit RINR2 bit
LIN4/RIN4 pins
LINL4 bit RINR4 bit
PMADL bit PMADR bit  “1” A/D

MGAIN1-0 bits = “00” typ. 30k MGAIN1-0

“1”

LIN3/RIN3 pins PLL
LIN3/RINS pins
LIN3/RIN3 pins
LINH3 bit RINH3bit  “1”
PMADL bit PMADR bit  “1” A/D
MICL3=MICR3 bits = “0” MGAIN1-0 bits = “00”
typ. 20kQ MICL3=MICR3 bits = “1”

typ. 60kQ@  MGAIN1-0 bits = “01”, #10”, “11” typ. 30kQ

(typ) Table 41, Table 42, Table 43

LIN1/IN1- pin

RIN1/IN1+ pin

RIN2/IN2- pin

LIN2/IN2+ pin

MIN/LIN3 pin
VCOC/RIN3 pin

LIN4/IN4+ pin
RIN4/IN4- pin

AK4645

INL1-0 bits

p———» ADC Lch

/

MDIF1 bit MIC-Amp

INR1-0 bits

;

» ADC Rch

MDIF2 bit MIC-Amp
These blocks are not

available at PLL mode.

5

"

r 1

: 3 B

! ' Og Ogi
S : s =
5 & 5 5 | = £ |
< < ~N N ™ [
- @ | [rau} ) [a
z 4 Z Z. Z Z |
< < < <! < <
= > = = = =
o o o ! o [

Lineout, HP-Amp
Figure 40. ( )

2006/09
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PMAINL2 bit
PMAINR2 bit
LINL2/RINR2 /
LOUT/LOP pin,
LIN2/RIN2 O—p ROUT/LON pin
LINH2/RINH2
G P HPL, HPR pins
Figure 41. (LIN2/RIN2)
PMAINL4 bit
PMAINRA4 bit
LINL4/RINR4 ‘
o—» Loumonon
LINH4/RINH4
o P HPL, HPR pins
Figure 42. (LIN4/RIN4)
PMAINL3 bit
PMAINR3 bit
LINL3/RINR3 _
LIN3/RIN3 o > :;%LLJJTT/,'I‘_%',D\,F;PH
LINH3/RINH3
Q P HPL, HPR pins
Figure 43. (LIN3/RIN3: PLL )
LOVL bit LIN2/RIN2/LIN3/RIN3/LIN4/RIN4
- LOUT/ROUT
0 0dB Default
1 +2dB

Table 41. LIN2/RIN2/LIN3/RIN3/LIN4/RIN4 Input > LOUT/ROUT Output Gain (typ)

LOVL bit LIN2/RIN2/LIN3/RIN3/LIN4/RIN4
- LOP/LON
0 0dB Default
1 +2dB

Table 42. LIN2/RIN2/LIN3/RIN3/LIN4/RIN4 Input > LOP/LON Output Gain (typ)

HPG bit LIN2/RIN2/LIN3/RIN3/LIN4/RIN4
- HPL/HPR
0 0dB Default
1 +3.6dB

Table 43. LIN2/RIN2/LIN3/RIN3/LIN4/RIN4 Input - Headphone-Amp Output Gain (typ)

MS0543-J-00 2006/09
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] : (L4DIF bit =“1": IN4+/IN4— pins)
L4DIF bit = “1” LIN4, RIN4 pins IN4+, IN4— pins
PMAINLA4 bit = “1” IN4+, IN4— pins
LINH4 bit RINH4 bit  “1” LINL4 bit RINR4 bit  “1”
(typ) Table 44, Table 45, Table 46 (IN4+) — (IN4-)
AK4645
» MIC-Amp Lch

LIN4/IN4+ pin

N\

L4DIE bit PMAINL4 bit

MIC-Amp Rch

*r—
v

N\

RIN4/IN4- pin

PMAINR4 bit

v
Lineout, HP-Amp

Figure 44. Full-differential Mono Analog Mixing Circuit

LOVL bit IN4+/IN4- - LOUT/ROUT
0 —6dB Default
1 —-4dB

Table 44. IN4+/IN4— Input &> LOUT/ROUT Output Gain (typ)

LOVL bit IN4+/IN4— = LOP/LON
0 0dB Default
1 +2dB

Table 45. IN4+/IN4— Input = LOP/LON Output Gain (typ)

HPG bit IN4+/IN4— - HPL/HPR
0 —6dB Default
1 -2.4dB

Table 46. IN4+/IN4— Input > Headphone-Amp Output Gain (typ)

MS0543-J-00 2006/09
-54 -



ASAHI KASEI [AK4645]
[ | : (AIN3 bit =“0”: MIN pin)
AIN3 bit =“0” MIN pin PMMIN bit =*1"
MINH bit  “1” MINL bit  “1”
R Ri =20kQ (typ) Table
47, Table 48, Table 49 R;
Rl MINL
MN  ——W—L LOUT/LOP pin,
oo » ROUT/LON pin
MINH
oo P HPL, HPR pin
Figure 7. Block Diagram of MIN pin
LOVL bhit MIN > LOUT/ROUT
0 0dB Default
1 +2dB
Table 47. R; = 20kQ MIN - LOUT/ROUT (typ)
LOVL bit MIN - LOP/LON
0 +60B Default
1 +8dB
Table 48. R; = 20kQ MIN - LOP/LON (typ)
HPG bit MIN - HPL/HPR
0 —20dB Default
1 -16.4dB
Table 49. R; = 20kQ MIN > (typ)
MS0543-J-00 2006/09
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(LOUT/ROUT pins)

DACL bit  “1” DAC Lch, Rch

LOUT, ROUT pins

[AK4645]

) [(L+R)/2]

DACL bit  “0” OFF LOUT, ROUT pins VCOM
min. 10kQ PMLO=LOPS bits = “0”
AVSS 100kQtyp) LOPS bhit = “1”
LOPS bhit = “1” PMLO bit ON/OFF ON/OFF
Figure 46 C
20k C=1uF, AVDD=3.3V
300ms PMLO bit = “1” LOPS bit = “0”
LOVL bhit
LOM bit = “1” DAC [(L+R)/2] LOUT, ROUT pins
LOM3 bit=*1" MICL3, MICR3 bits (LIN3/RIN3 MIC-Amp
LOUT, ROUT pins
“DACL” “LOVL”
pmmm——-
1
o0 o P‘ » LOUT pin
DAC | !
1 .
—:—o/ o J>( B ROUT pin
e o] 1
Figure 45.
LOPS PMLO Mode LOUT/ROUT pin
0 0 Pull-down to AVSS Default
1
1 0 Fall down to AVSS
1 Rise up to VCOM
Table 50. (x: Don’t care)
LOVL Gain (typ)
0 0dB 0.6 x AVDD Default
1 +2dB 0.757 x AVDD
Table 51.
LouT 1uF
Jrout 2200
o | Wy >
20kQ
Figure 46. ( )

MS0543-J-00

- 56 -
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(2)

5)

PMLO bit

(1)

(3)

LOPS bit I

LOUT, ROUT pins

[AK4645]

(6)

Normal Output

> 300 ms
Figure 47.

(@) ON LOPS bit =“1"
(2 PMLO bit = “1”

LOUT, ROUT pins

300ms)
(3) LOUT, ROUT pins
4 ON LOPS bit = “1”
(5) PMLO bit = “0”

LOUT, ROUT pins
300ms)
(6) LOUT, ROUT pins

MS0543-J-00

-57-

C=1pF, AVDD=3.3V 200ms (max
LOPS bit = “0”
C=1uF, AVDD=3.3V 200ms (max
LOPS bit = “0”
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AIN3 bit="0" ON/OFF
MIN 20kQ

LIN2/RIN2/LIN4/RIN4/DAC

[AK4645]

DACL, MINL, LINL2, RINR2, LINL4, RINRA4 bits

0dB(typ) @LOVL bit = “0”

0dB(typ) @LOVL bit = “0”

—» LOUT pin

(AIN3 bit = “0”, LOVL bit = “0”)

LINL2 bit

LIN2 pin 0dB oo
LINL4 bit

LIN4 pin 0dB O/O
MINL bit

MIN pin 0dB oo
DACL bit

DAC Lch 0dB oo

Figure 48. LOUT

RINR2 bit

RIN2 pin 0dB oo
RINRA bit

RIN4 pin 0dB O/O
MINL bit

MIN pin 0dB O/O
DACL bit

DAC Rch odB oo

Figure 49. ROUT

MS0543-J-00

—» ROUT pin

(AIN3 bit = “0”, LOVL bit = “0”)

- 58 -
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AIN3 bit = 1"
MICL3, MICR3 bits

ON/OFF
0dB(typ)
LINL2 bit
LIN2 pin L 0dB O/O
LINL4 bit
LIN4 pin —@ 0dB oo
T MICL3bit LINL3 bit !
i LIN3 pin Q 0dB O/O i
i ]_l>_,_o *These blocks are not i
1LIN1 pin  ————— \ic_Amp Lch available at PLL mode. |

—» LOUT pin

—» ROUT pin

DACL bit
DAC Lch 0dB oo
Figure 50. LOUT (AIN3 bit = “1”, LOVL bit = “0")
RINR2 bit
RIN2 pin P 0dB o o
RINR4 bit
RIN4 pin —@ 0dB o o
RIN3 U MICR3bit " RINR3bit !
H in i
M oI o o o—
! ]—l>_,_o *These blocks are not
'RIN1 pin  ——— MIC-Amp Rch available at PLL mode. !

DACL bit

DAC Rch

0dB

oo

Figure 51. ROUT

MS0543-J-00

(AIN3 bit =“1”, LOVL bit = “0")

-59 -

[AK4645]

DACL, LINL2, RINRZ, LINL3, RINR3, LINL4, RINRA4,
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[ | (LOP/LON pins)
LODIF bit = “1” LOUT/ROUT pins LOP/LON pins DAC
LIN2/RIN2/LIN3/RIN3/LIN4/RIN4 [(L+R)/2] LOP/LON pins
min. 10kQ PMLO bit=*0"
LOP/LON pins Hi-Z PMLO bit = “1”, LOPS bit = “1”
PMLO bit =*“1", LOPS bit = “0” LOVL hit
LADIF=LODIF bits = “1” (LOP) — (LON) = (IN4+) — (IN4-)
“DACL “LOVL”
fmmmmn
o0 o » LOP pin
DAC | !
o o » LON pin
e o] 1
Figure 52. Mono Line Output
PMLO LOPS Mode LOP LON
0 X Power-down Hi-Z Hi-Z Default
1 1 Power-save Hi-Z VCOM
0 Normal Operation | Normal Operation | Normal Operation
Table 52. Mono Line Output Mode Setting (x: Don’t care)
LOVL Gain Output Voltage (typ)
0 +6dB 1.2 x AVDD Default
1 +8dB 1.5 x AVDD
Table 53. Mono Line Output Volume Setting
PMLO bit \ /v
LOPS bit LA !
LOP pin / € /
p / i i /
: i : -
o : : :
Figure 53. Power-up/Power-down Timing for Mono Line Output
MS0543-J-00 2006/09
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AIN3 bit=*0" ON/OFF DACL, MINL, LINL2, RINR2, LINL4, RINR4 bits
MIN 20kQ +6dB(typ)@LOVL bit = “0”
LIN2/RIN2/LIN4/RIN4/DAC 0dB(typ)@LOVL bit = “0”
LINL2 bit
LIN2 pin 0dB oo
RINR2 bit
RIN2 pin 0dB e
LINL4 bit
LIN4 pin 0dB O/C M
RINR4 bit .
| —%» LOPIN pin
RIN4 pin 0dB oo
X
MINL bit
MIN pin +6dB oo
DACL bit
DAC Lch 0dB O/C
DACL bit
DAC Rch 0dB O/C
Figure 54. (AIN3 bit = “0”, LOVL bit = “0")
AIN3 bit =“1” ON/OFF DACL, LINL2, RINR2, LINL3, RINR3, LINL4, RINR4,
MICL3, MICRS bits 0dB(typ)@LOVL bit = “0”
LINL2 bit
LIN2 pin @ 0dB O/C
LINL4 bit
LIN4 pin 0dB O/C
o 1T MICL3bit LINL3 bit |
'LIN3 pi !
| P L Lo 0dB oo :
E ]_l>_,_o *These blocks are not i
iLIN1 pin  ——L— \jc.Amp Lch available at PLL mode. !
_______________________________________________________ RINR2 bit
RIN2 pin ® 0dB o o M
RINR4 bit | % LOPIN pin
RIN4 pin 0dB oo «
L | MICR8bit  RiNR3bit!
' RIN3 pi !
; P L Lo 0dB oo :
i j_l>_,_o *These blocks are not i
{RIN1 pin ———L~ \jic.Amp Rch available at PLL mode. !
DACL bit
DAC Lch 0dB oo
DACL bit
DAC Rch 0dB O/C
Figure 55. (AIN3 bit =“1”, LOVL bit = “0")
MS0543-J-00 2006/09
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[ | (HPL/HPR pins)
HVDD HVDD/2@VBAT bit = “0"
16Q (min) HPG bit (Table 54)

HPM bit = “1” DAC [(L+R)/2] HPL, HPR pins
HPM3 bit =“1" MICL3, MICR3 bits (LIN3/RIN3 MIC-Amp ) [(L+R)/2]

HPL, HPR pins

HPG bit 0 1

Output Voltage [Vpp] 0.6 x AVDD 0.91 x AVDD
Table 54.
HPMTN bit  “0” HVSS HPMTN bit  “1”
HVDD/2@VBAT bit =“0”" MUTET pin
MUTET pin
: MUTET pin C=1uF, HVDD=3.3V

PMHPL, PMHPR bits  “0”

“L” (HVSS)

: 100ms(typ), 250ms(max)

: 500ms(max)

HPL, HPR pins
PMHPL bit,
PMHPR bit
HPMTN bit
HPL pin,
HPR pin
Figure 56.

1)

)

(©)

(4)

BOOST=0OFF

1) @

(fc)
HVDD=3.0,3.3,5V
bit = “0”, 0.91 x AVDD (Vpp)@HPG bit = “1”

R 12Q

(0.22uF+20%

MS0543-J-00

100+20%

3) ()

(PMHPL, PMHPR bits = “1”)
(HPMTN bit = “17)
(HPMTN bit = “0”)

(PMHPL, PMHPR bits = “0”)

)

-62 -

HVSS
HVSS
(fc)
Table 55
R. 16Q
0.6 x AVDD (Vpp)@HPG
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HP-AMP . .
| c R ' Headphone !
| y | |
AK4645 < 16Q
= s
10Q e I
Figure 57.
fc [Hz] fc [Hz] Output Power [MW]@0dBFS
HPG bit R[Q] C [uF] B_OO?:SFT B_OI\;)ISNT HVDD=3.0V | HVDD=3.3V | HVDD=5V
- . AVDD=3.0V | AVDD=3.3V | AVDD=3.3V
fs=44.1kHz
0 220 45 17 253 30.6 30.6
100 100 43
100 70 28
0 . . . .
6.8 A7 149 78 12.5 15.1 15.1
100 50 19
16 A7 106 A7 6.3 7.7 7.7
0 220 45 17 51 62 70
1 100 100 43 (Note 41) (Note 41)
22 62 25
100 10 137 59 1.1 1.3 1.3
Table 55.
Note 40. 16Q
Note 41.
PSRR
HVDD RF
VBAT bit = “1” HVDD
PSRR 0.64 x
AVDD(typ) AVDD=3.3V 2.1V HVDD 4.2V
VBAT bit 0 1
Common Voltage [V] 0.5 x HVDD 0.64 x AVDD
Table 56.
Wired OR
PMVCM=PMHPL=PMHPR bits = “0”, HPZ bit = “1” HP-Amp HPL, HPR pins
200kQ(typ) HVSS AK4645 HP-Amp HP-Amp Wired
OR 20uA(typ)
PMVCM PMHPL/R HPMTN HPZ Mode HPL/R pins
X 0 X 0 Power-down & Mute HVSS Default
0 0 X 1 Power-down Pull-down by 200k
1 1 0 X Mute HVSS
1 1 1 X Normal Operation Normal Operation
Table 57. HP-Amp Mode Setting (x: Don’t care)
MS0543-J-00 2006/09
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DACH, MINH, LINH2, RINH2, LINH4, RINH4 bits

HPL pin
AK4645 *
HPR pin
Another
HP-Amp
Figure 58.
AIN3 bit = “0” ON/OFF
MIN 20kQ2

LIN2/RIN2/LIN4/RIN4/DAC

Headphone

Wired OR

~20dB(typ) @HPG bit = “0”

0dB(typ) @HPG bit = “0”

I —% HPL pin

(AIN3 bit = “0”, HPG bit = “0”)

LINH2 bit

LIN2 pin 0dB O/O
LINH4 bit

LIN4 pin 0dB oo
MINH bit

MIN pin _20dB oo
DACH bit

DAC Lch 0dB oo

Figure 59. HPL

RINH2 bit

RIN2 pin odB o o
RINH4 bit

RIN4 pin 0dB O/O
MINH bit

MIN pin _20dB oo
DACH bit

DAC Rch 0dB oo

Figure 60. HPR

MS0543-J-00

I — HPR pin

(AIN3 bit = “0”, HPG bit = “0")

-64 -

[AK4645]
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AIN3 bit =“1” ON/OFF DACH, LINH2, RINH2, LINH3, RINH3, LINH4, RINH4,
MICL3, MICRS3 bits 0dB(typ)
LINH2 bit
LIN2 pin ° 0dB o o
LINH4 bit
LIN4 pin —@ 0dB oo
r============"1 B '__---____---____---___---I M
NG o MICLS3 bit LINH3 bit !
, n 1 i
: p %_ 0dB oo E | —» HPLpin
! ] Lo
! ]_l>—,_o *These blocks are not
1LIN1 pin ————— \ic_Amp Lch available at PLL mode. !
_______________________________________________________ DACH bit
DAC Lch 0dB oo
Figure 61. HPL (AIN3 bit = “1”, HPG bit = “0”)
RINH2 bit
RIN2 pin P 0dB o o
RINH4 bit
RIN4 pin —@ 0dB o o
r—-=-=-==-====="=7"719 T T T T T T T T T T T T T T T I I AN A L '-------------------------I M
| RING b MICRS bit RINH3 bit !
H in i i
| p %_ odB oo E | % HPRpin
: ] | x
' ]_l>—,_o *These blocks are not !
'RIN1 pin  ——— MIC-Amp Rch available at PLL mode. !
_______________________________________________________ DACH bit’
DAC Rch 0dB O/O
Figure 62. HPR (AIN3 bit =“1”, HPG bit = “0)
MS0543-J-00 2006/09
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|
(1) 3 (12C pin = “L")

3 IIF (CSN, CCLK, CDTI) I/F Chip
address (1bit, “1” ), Read/Write (1bit, “1” ), Register address (MSB first, 6bits) ~ 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 |A5 |RNV|A4|A3|A2|A1|AO|D7|D6|D5|D4|D3|D2|D1|D0 %% Z
TR oo
Cl: Chip Address; Fixed to “1”
R/W: READ/WRITE (“1": WRITE, “0": READ); Fixed to “1”
A5-A0: Register Address
D7-D0O: Control data
Figure 63.
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(2) I’C (12C pin = “H")
AK4645 I°C (max:400kHz) SDA, SCL pins
(TVDD+0.3)V
(2)-1. WRITE
1’C Figure 64 IC
(Start Condition) SCL “H” SDA “H” “L
(Figure 70) 7
8 (RIW) 6 “001001” 1
IC CADO pin (Figure 65)
AK4645 (Acknowledge)
SDA (Figure 71) R/W bit  “0”
R/W bit  “1”
2 ( ) 8 MSB first 2
“0” (Figure66) 3 8
MSB first (Figure 67) AK4645
(Stop Condition) SCL “H”
SDA “L “H” (Figure 70)
AK4645 1
“24H”
“00H”
“H” SDA B Y
SCL “L (Figure 72) SCL “H”
SDA
s
T S
A R/W="0 (T)
R
S P
SDA |s ilc?c;lriss izzress(n) Data(n) Data(n+1) ( W Data(n+x) H
A A A A A A
c c c c c c
K K K K K K
Figure 64. I°C
0 0 1 0 0 1 CADO | R/W
(CADO )
Figure 65. 1
0 0 A5 A4 A3 A2 Al A0
Figure 66. 2
D7 D6 D5 D4 D3 D2 D1 DO
Figure 67. 3
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(2)-2. READ
R/W bit  “1” AK4645 READ
“24H11
‘LOOH!!
AK4645 2 READ
(2)-2-1.
AK4645
(READ WRITE ) “n”
“n+1”
AK4645 READ (R/W bit =“1")
1
READ
S
T S
A R/W="1" (;
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 68.
(2)-2-2.
READ (R/W bit=*1") WRITE
WRITE (RIW bit
=“0") AK4645
READ (R/W bit="1") AK4645
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 69.
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S LP
start condition stoﬁ_c_o_r{difion
Figure 70.
DATA A --
OUTPUT BY : ;
TRANSMITTER | '
i E not acknowledge \
DATA T T
OUTPUT BY ' .
RECEIVER b
i E acknowledge
SCL FROM b )
MASTER ! ' 1 8 9
) r
------ clock pulse for
START acknowledgement
CONDITION
Figure 71. I°C
| | |
! ! ] ——
] ] ]
i i i
SDA / | | >< | \
i i i __
i i i
| | ]
| | ]
| | )
| | ]
| | ]
| | ] -_——
| | )
| | ]
; g ;
| | ]
i i i
data line change
stable; of data
data valid allowed
Figure 72. I°C
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[

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

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

04H | Mode Control 1 PLL3 | PLL2 ! PLL1L ! PLLO ! BCKO { 0 | DIFL ! DIF0
05H | Mode Control 2 PSI | PSO | FS3 | MSBS ! BCKP | FS2 ! FS1 | FSO

06H | Timer Select DVIM | WTM2 '@ ZTM1 | ZTMO | WTM1 ! WTMO @ RFSTL1 ! RFSTO
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 IVL7 @ IVL6 | IVL5 ' IVL4 | IVL3 | VL2 | IVL1 | IVLO
0AH | Lch Digital Volume Control | DVL7 | DVL6 | DVL5 | DVL4 | DVL3 | DVL2 | DVL1 : DVLO
0BH | ALC Mode Control 3 RGAINL ! LMTHL: 0 : O : 0 : 0 ! VBAT : 0

0CH | Rch Input Volume Control IVR7 | IVR6 | IVR5S | IVR4 ! IVR3 | IVR2Z | IVRL | IVRO
0DH | Rch Digital Volume Control | DVR7 | DVR6 | DVR5S | DVR4 | DVR3 | DVR2 | DVRL | DVRO
OEH | Mode Control 3 0 ' LOOP ! SMUTE ; DVOLC : BST1 ! BSTO ! DEM1 ! DEMO
OFH | Mode Control 4 0 ' 0 i 0 ¢ 0 1IVOLC ! HPM ! MINH | DACH
10H | Power Management 3 INRL '@ INL1 @ HPG  MDIF2 : MDIFL : INRO : INLO : PMADR
11H | Digital Filter Select GN1I | GNO | 0 ' FIL1 | EQ ' FIL3 ! 0 ' 0

12H | FIL3 Co-efficient 0 F3A7 | F3A6 | F3A5 | F3A4 | F3A3 | F3A2 | F3Al | F3A0
13H | FIL3 Co-efficient 1 F3AS | 0  F3A13 | F3A12 @ F3All : F3A10 . F3A9 @ F3A8
14H | FIL3 Co-efficient 2 F3B7 | F3B6 . F3B5 : F3B4 | F3B3 | F3B2 ! F3Bl1 | F3B0
15H | FIL3 Co-efficient 3 0 | 0 | F3B13 ! F3B12 | F3B11 | F3B10 | F3B9 | F3BS8
16H | EQ Co-efficient 0 EQA7 ' EQA6 | EQA5 @ EQA4 @ EQA3 ! EQA2 ' EQAl : EQAO0
17H | EQ Co-efficient 1 EQA15 ! EQAl4 ' EQAI13 | EQAl12 ! EQAILl ' EQA10 ! EQA9 | EQAS
18H | EQ Co-efficient 2 EQB7 : EQB6 @ EQB5 @ EQB4 ' EQB3 @ EQB2 : EQBLl : EQBO
19H | EQ Co-efficient 3 0 | 0 | EQBI3 ! EQBI12 | EQBI1 : EQBI0O | EQB9 ' EQBS
1AH | EQ Co-efficient 4 EQC7 | EQC6 : EQC5 | EQC4 | EQC3 ! EQC2 ! EQCL | EQCO
1BH | EQ Co-efficient 5 EQC15 : EQC14 : EQCI13 : EQC12 . EQCI1 : EQC10 : EQC9 : EQCS8
1CH | FIL1 Co-efficient 0 FIA7 | F1A6 | FIA5 | F1A4 | FIA3 | F1A2 | F1Al | FI1A0
1DH | FIL1 Co-efficient 1 FIAS | 0 | F1A13 | F1A12 | F1All | F1A10 ! F1A9 | FI1A8
1EH | FIL1 Co-efficient 2 FIB7 | F1B6 '@ FIB5 | FI1B4 : FIB3 ! FIB2 ! F1B1 ! FIBO
1FH | FIL1 Co-efficient 3 0 ' 0 | FIB13 ! F1B12 ! FI1B11 ! F1B10 ! F1B9 | FiBS8
20H | Power Management 4 PMAINR4 | PMAINL4 i PMAINR3 | PMAINL3 @ PMAINR2 | PMAINL2 | PMMICR | PMMICL
21H | Mode Control 5 0 5 0 ' MICR3 | MICL3 | L4DIF @ MIX | AIN3 ! LODIF
22H | Lineout Mixing Select LOM : LOM3 : RINR4 : LINL4 '@ RINR3 : LINL3 : RINR2 @ LINL2
23H | HP Mixing Select 0 | HPM3 ! RINH4 ! LINH4 | RINH3 ! LINH3 | RINH2 ' LINH2
24H | Reserved 0 i 0 i 0 i 0 i 0 i 0 i 0 i 0

Note 42. PDN pin  “L”

Note 43. “0” “1”

MS0543-J-00 2006/09
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[ |

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

00H | Power Management 1 0  PMVCM ' PMMIN : 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

PMMIN:
0: Power down (Default)
1: Power up
PMMIN or PMAINLS bit = “1”

PMVCM: VCOM
0: Power down (Default)
1: Power up
PMVCM bit “1” PMVCM bit
“0” 00H, 01H, 02H, 10H, 20H
MCKO bit “0”

ON/OFF (“17/*0™)
PDN pin “L”
00H, 01H, 02H, 10H, 20H MCKO bit “0”
20uA(typ) (typ. 1pA) PDN pin =“L”

ADC DAC ADC DAC

MS0543-J-00 2006/09
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[AK4645]

Addr | Register Name D7

D5 ' D4 ! D3

D2 ' DI ! DO

01H Power Management 2 HPZ

. HPMTN |

PMHPL | PMHPR | M/S

0 . MCKO | PMPLL

Default 0

0 i 0 i 0

0 i 0 i 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

HPZ: HP-Amp

0: (Default)

1: 200kQ(typ)

Addr | Register Name

D7

D6 | D5 . b4 | D3

D2 . bl | DO

02H | Signal Select 1

PMMP 0 i MGAINO

Default

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"

MS0543-J-00

(See Table 23)

PMLO bit=*0"
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Addr | Register Name D7 : D6 ! D5 : D4 : D3 : D2 : DI : DO
03H | Signal Select 2 LOVL | LOPS | MGAINL ; 0 : 0 . MINL 0 | 0
Default 0 : 0 + 0 i+ 0 | 0 0 P00

MINL: MIN

0: OFF (Default)

1: ON

PMLO bit="1" PMLO bit="0" LOUT, ROUT pins  AVSS

MGAIN1: (See Table 23)
LOPS:

0: Normal Operation (Default)
1: Power Save Mode

LOVL: / (See Table 51, Table 53)
0: 0dB/+6dB (Default)

1: +2dB/+8dB

Addr | Register Name D7 ' D6 ' D5 D4 D3 D2 : DI : DO
04H | Mode Control 1 PLL3 @ PLL2 @ PLL1 @ PLLO ' BCKO : 0O ! DIFL ' DIFO
Default o : 0 ! O ! O : O : 0 ! 1 : 0
DIF1-0: (See Table 17)
Default; “10” ( )
BCKO: BICK (See Table 11)
PLL3-0: PLL (See Table 5)

Default: “0000”(LRCK pin)

Addr | Register Name D7 | D6 . D5 D4 D3 D2 . D1 . DO
05H | Mode Control 2 PSI : PSO : FS3 ! MSBS | BCKP : FS2 i FS1 | FSO
Default o : 0 + 0 + O + 0 { 0 0 i 0
FS3-0: (See Table 6 and Table 7) MCKI (See Table 12)
PLL EXT MCKI

BCKP: DSP Mode BICK (See Table 18)

“0”: “T™ SDTO  ,“d” SDTI (Default)

“117: ll¢77 SDTO ,“T” SDTI
MSBS: DSP Mode LRCK (See Table 18)

“0”: LRCK “T” BICK (Default)

“1”: LRCK  “T” BICK 1
PS1-0: MCKO (See Table 10)

Default: “00”(256fs)

MS0543-J-00 2006/09
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Addr | Register Name D7 ! D6 ! D5 ! D4 ! D3 D2 ! D1 ! DO
06H | Timer Select DVIM | WTM2 | ZTM1 | ZTMO | WTM1 | WTMO | RFST1 | RFSTO
Default 0 ¢+ 0 + O + 0 + 0 + 0 i+ 0 i 0
RFST1-0: ALC (See Table 34)
Default: “00”(4 )
WTM2-0: ALC (See Table 31)
ALC

“000” (128/fs)

ZTM1-0: ALC (See Table 30)
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 ., b5 D4 D3 | D2 | D1 | DO
07H | ALC Mode Control 1 0 | 0 . ALC | ZELMN | LMAT1 | LMATO | RGAINO | LMTHO
Default 0 ; 0 ; 0 ; 0 ; 0 ; 0 ; 0 ; 0
LMTH1-0: ALC / (See Table 28)
Default: “00”

LMTH1 bit 0BH D6 bit

RGAIN1-0: ALC (See Table 32)
Default: “00”
RGAIN1 bit OBH D7 bit

LMAT1-0: ALC ATT (See Table 29)
Default: “00”

ZELMN: ALC
0: Enable (Default)
1: Disable

ALC: ALC
0: ALC Disable (Default)
1: ALC Enable

Addr | Register Name Dy D6 | D5 | D4 . b3 + D2 | D1 | DO

08H JALC Mode Control 2 REF7  REF6 i« REF5 i+ REF4  REF3 i\ REF2  REF1 | REF0

Default 1 ¢ 1 ¢ 1 it 0 ‘ 0 i 0 i+ 0 1

REF7-0: ALC 0.375dB step, 242 Level (See Table 33)
Default: “E1H” (+30.0dB)

MS0543-J-00 2006/09
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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 | Rch 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 (See Table 36)
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 i 0 | 0 i 1 1 0 0 0
DVL7-0, DVR7-0: (See Table 39)
Default: “18H” (0dB)
Addr | Register Name D7 | D6 | D5 | D4 D3 | D2 DI | DO
0BH | ALC Mode Control 3 RGAIN1 ! LMTHL ¢ 0 | 0 0 + 0  VBAT ! 0
Default 0 E 0 E 0 E 0 0 ' 0 0 ' 0
VBAT: (See Table 56)
0: 0.5 x HVDD (Default)
1: 0.64 x AVvDD
LMTH1: ALC / (See Table 28)
RGAIN1: ALC (See Table 32)
Addr | Register Name D7 ' D6 ! D5 ! D4 ! D3 ' D2 ! D1 DO
OEH | Mode Control 3 0 LOOP ! SMUTE : DVOLC | BST1 ! BSTO ! DEMI1 ! DEMO
Default 0 , 0 , 0 , 1 0 , 0 , 0 1
DEM1-0: (See Table 37)
Default; “01” (OFF)
BST1-0: (See Table 38)
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
MS0543-J-00 2006/09
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[AK4645]

Addr | Register Name D7 ' D6

D4

D3

D2

D1

DO

OFH | Mode Control 4 0 : 0

. IVOLC |

HPM

MINH

DACH

Default 0 ' 0

0

0

0

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

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

HPM:
0: (Default)
1:
HPM bit = “1” DAC

IVOLC: IVOL
0: Independent
1: Dependent (Default)

IVOLC bit="1" IVL7-0 bit

(L+R)/2

IVOL

IVR7-0 bit

IVL7-0 bit

Addr | Register Name D7 | D6

D4

D3

D2

D1

DO

10H | Power Management 3 INRL ! INL1

! MDIF2 !

MDIF1 !

INRO

INLO

! PMADR

Default 0 : 0

0

0

0

0

0

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

INL1-0: ADC Lch
Default: 00 (LIN1 pin)

(See Table 20)

INR1-0: ADC Rch
Default: 00 (RIN1 pin)

(See Table 20)

MDIF1: / 1
0: (LIN1/RIN1 pin: Default)
1: (IN1+/IN1- pin)
Pin#32 #31

MDIF2: / 2
0: (LIN2/RIN2 pin: Default)
1: (IN2+/IN2— pin)
Pin#30 #29

HPG: (See Table 54)

0: 0dB (Default)
1: +3.6dB

MS0543-J-00
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Addr | Register Name D7 ! D6 ! D5 ! D4 ! D3 ! D2 | DI | DO
11H |Digital Filter Select GN1 ' GNO | 0 ¢ FIL1T + EQ  FIL3 0 | 0

Default 0O ¢ 0 + 0 0 P00 v 0 0
GN1-0: Gain (See Table 26)
Default: “00” (0dB)
FIL3: 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 bit FIL1 bit =“0” FIL1
(0dB)

Addr | Register Name D7 ! D6 | D5 . D4 | D3 | D2 . DI | DO
12H | FIL3 Co-efficient 0 F3A7 : F3A6 | F3A5 | F3A4 | F3A3 | F3A2 | F3Al . F3A0
13H | FIL3 Co-efficient 1 F3AS @ 0 | F3A13 . F3A12 | F3A1l1 : F3A10 | F3A9 | F3A8
14H | FIL3 Co-efficient 2 F3B7 | F3B6 | F3B5 | F3B4 . F3B3 . F3B2 . F3B1 | F3B0
15H | FIL3 Co-efficient 3 0O ! 0 | F3B13 ! F3B12 | F3B11 ! F3B10 : F3B9 . F3B8
16H |EQ Co-efficient 0 EQA7 | EQA6 | EQA5 . EQA4 . EQA3 | EQA2 | EQAl | EQAOD
17H | EQ Co-efficient 1 EQA15 | EQA14 | EQA13 | EQAI12 | EQAll | EQA10 | EQA9 | EQAS
18H |EQ Co-efficient 2 EQB7 | EQB6 | EQB5 | EQB4 ' EQB3 | EQB2 | EQB1 : EQBO
19H | EQ Co-efficient 3 0 | 0 | EQB13 ! EQB12 | EQB11 | EQB10 | EQB9 | EQBS
1AH |EQ Co-efficient 4 EQC7 | EQC6 | EQC5 | EQC4 ' EQC3 ! EQC2 : EQC1 : EQCO
1BH |EQ Co-efficient 5 EQC15 | EQC14 | EQC13 | EQCI2 | EQCI11 ! EQC10 | EQC9 . EQCS
1CH |FIL1 Co-efficient 0 FIA7 | F1A6 ' F1A5 | FIA4 | F1A3 | F1A2 | F1Al ! F1A0
1DH |FIL1 Co-efficient 1 FIAS | 0 ! F1A13 ! F1A12 ! F1All ! F1A10 ! F1A9 ! FI1A8
1EH |FIL1 Co-efficient 2 FIB7 | FI1B6 | FIB5 | F1B4 ! FIB3 ! FI1B2 ! Fi1B1 ! FI1BO
1FH |FIL1 Co-efficient 3 0O 0 | FIB13 ! FI1B12 | F1B11 | F1B10 | F1B9 | FI1B8

Default 0 l 0 l 0 l 0 l 0 l 0 l 0 l 0
F3A13-0, F3B13-0: FIL3 (14bit x 2)
Default; “0000H”
F3AS: FIL3
0: HPF (Default)
1. LPF
EQA15-0, EQB13-0, EQC15-CO0: (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
MS0543-J-00 2006/09
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Addr | Register Name D7 : D6 ! D5 : D4 : D3 ! D2 ! DI ! DO
20H ]| Power Management 4 PMAINR4 | PMAINL4 | PMAINR3 ;| PMAINL3 | PMAINR2 | PMAINL2 ; PMMICR ; PMMICL
Default o 0 | 0 | 0 P 0 1 0 1 0 | 0

PMMICL: MIC-Amp Lch
0: Power down (Default)
1: Power up

PMMICR: MIC-Amp Rch
0: Power down (Default)
1: Power up

PMAINL2: LIN2
0: Power down (Default)
1: Power up

PMAINR2: RIN2
0: Power down (Default)
1: Power up

PMAINL3: LIN3
0: Power down (Default)
1: Power up
PMMIN or PMAINLS3 bit = “1”

PMAINR3: RIN3
0: Power down (Default)
1: Power up

PMAINLA4: LIN4
0: Power down (Default)
1: Power up

PMAINR4: RIN4
0: Power down (Default)
1: Power up

MS0543-J-00 2006/09
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[AK4645]

Addr

Register Name

D5

D4

D3

D2

D1

DO

21H

Mode Control 5

. MICR3 |

MICL3

LADIF

MIX

AIN3

. LODIF

Default

0

0

0

0

0

0

(Default)
 (L+R)/2

MICL3:
0: LIN3 pin
1: MIC-Amp Lch

MICR3:
0: RIN3 pin

1: MIC-Amp Rch

MS0543-J-00

(MIN pin) (Default)
(LIN3/RIN3 pins): PLL

: LIN4/RIN4 pins (Default)
: IN4+/— pins

(LOUT/ROUT pins) (Default)
(LOP/LON pins)
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[AK4645]

Addr | Register Name

D7

D6 ! D5

D4

D3 | D2

D1

DO

22H | Lineout Mixing Select

LOM

LOM3 | RINR4

LINL4

. RINR3 | LINL3

RINR2 !

LINL2

Default

0 ! 0

0

0

0

0

0

LINL2: LIN2
0: OFF (Default)
1: ON

RINR2: RIN2
0: OFF (Default)
1: ON

LINL3: LIN3 (or MIC-Amp Lch)
0: OFF (Default)
1: ON

RINR3: RIN3 (or MIC-Amp Rch)
0: OFF (Default)
1: ON

LINL4: LIN4
0: OFF (Default)
1: ON

RINR4: RIN4
0: OFF (Default)
1: ON

LOMS3: MIC-Amp (or LIN3/RIN3)
0: Stereo Mixing (Default)
1: Mono Mixing

LOM: DAC

0: Stereo Mixing (Default)
1: Mono Mixing

MS0543-J-00
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[AK4645]

Addr | Register Name D7 ! D6 : D5

D4

D3

D2

D1

DO

23H | HP Mixing Select 0 . HPM3 | RINH4 |

LINH4

. RINH3 | LINH3

RINH2 |

LINH2

Default 0 ! 0 | 0

0

0

0

0

0

LINH2: LIN2
0: OFF (Default)
1: ON

RINH2: RIN2
0: OFF (Default)
1: ON

LINH3: LIN3 (or MIC-Amp Lch)
0: OFF (Default)
1: ON

RINH3: RIN3 (or MIC-Amp Rch)
0: OFF (Default)
1: ON

LINH4: LIN4
0: OFF (Default)
1: ON

RINH4: RIN4
0: OFF (Default)
1: ON

HPM3: MIC-Amp (or LIN3/RIN3)
0: Stereo Mixing (Default)
1: Mono Mixing

MS0543-J-00
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Figure 73 Figure 74 (AKD4645)
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1
A A i Power Supply
! 1.6 ~ 3.6V
Power Supply 13" '
2.6 ~ 3.6V 121 J i
1
1
10 0220y Y 9 9§i
10 0.22u i
! i
L E !
il g ;
1
e e !
External PN M S S !
SPK_Amp L=t L=l L=t [} L=l [} L=l [y | 1
, 0 o n O 01y |1
[ < - Y ¥ ) T
_ 1 Zz5z &8 26538 i
Line In II x = I I T I = = T :
y— —]25.1LINg TVDD 16 [—* A
------ 1 |
1 1 -—-H
<<=z rouT DVDD 115 [ |
Speaker ! i o ___U -l—O.lu 1
<——:—<]—:—| —{]27 Lout BICK :__4__=%7 ! >
______ ! I T . DSP
Mono In 1 HWV—[28IMIN AK4645EN LRCK 113 ||« : >
H- - - ---H 1
c D | 29 IRIN2 Top View SDTO 112 [] ; >
xternal MIC 0 __ -1 :
{——]30.iLIN2 SDTI 141 [] :
@) | 8L N coTl 0] :
Internal MIC o 1 1
@) |32 rRiN1 CCLK 1_9 [l :
1
x s I3} i uP
= :5883¢z2% =
J O S > < x> a0 :
N Il I el Il ol Tl et o) i
LU e D A e Y I I e O L ) :
e ) ) e e e e e |
3 3 [N S :
SHitIHESS |
| i
! 1
3 | o Il
S —

Analog Ground Digital Ground

—r—
- AK4645 AVSS, HVSS
- EXT (PMPLL bit = “0”) VCOC pin
-PLL (PMPLL bit = “1") Cp Rp Table5
- M/Sbit  “1” AK4645 LRCK, BICK pin
AK4645 LRCK, BICK pin  100kQ
Figure 73. (AIN3 bit = “0”, )
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Headphone i
A A i Power Supply
! 1.6 ~ 3.6V
Power Supply 1 '
2.6 ~ 3.6V 12l 3 i
1
oS o i
10 0220y °Y T oz
) :
10 0.22u |
’ !
2H 5
S :
= RS S S !
AT A BN T B :
= |
| £, :88¢%¢ F E
Line In { ¥xr S I I T T = = T :
|25 |LINa TVDD i [|—e N
200 40 [T i :
- A ] 26.1ROUT DVDD 115 [—¢- !
Line Out 200 1w H-- ___L -l—O.lu 1
- AMNVH 27 ILouT BICK :_1_4__<%7 : >
' DSP
| —] 28 1LINS AK4645EN LRCK |13 | : >
| {175 RiN2 Top View soTo 7] —
|1 30.1LIN2 SDTI |11 [|= {
Line In 1 U |
{—]3iiuN CDTI 10 [ :
(RN coik £3[l i
@ i uP
:588z2,2% =
O s 822z a8 8 H
| Mt IO e B Ml N Ml N [l I Ml N Bl N it | 1
ot I ol 1) ol o) I oo :
I S i
T Lllre ||
pE S !
i
5 |
N J; | ]—_
(g} | -
Analog Ground | Digital Ground
'l‘
- AK4645 AVSS, HVSS
- M/Sbit  “1” AK4645 LRCK, BICK pin
AK4645 LRCK, BICK pin  100kQ
Figure 74. (AIN3 bit = “1”: PLL , )
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ASAHI KASEI [AK4645]
1.
AVDD, DVDD, TVDD, HVDD
AVDD, DVDD, TVDD, HVDD
AVSS, 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” MIN (0.45x AVDD)

0.6 x AVDD Vpp(typ) DC
fc=1/(2zRC) AK4645 AVSS AVDD
4.
DAC 2’s 7TFFFH(@16bit)
8000H(@16bit) 0000H(@16bit) VCOM VCOM
0.45 x AVDD (typ) HVvDD/2

MS0543-J-00 2006/09
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[AK4645]

ADC

1.PLL

DAC Power-up

Example:

Power Supply /

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

A e
PDN pin 42‘

Input Master Clock Select at PLL Mode: 11.2896MHz
MCKO: Enable
Sampling Frequency: 44.1kHz

A N
MCKO bit B (1) Power Supply & PDN pin = “L” = “H"
(Addr:01H, D1) ‘ \L
(Apd'\f,i,ll‘,l; gié) (2)Addr:01H, Data:08H
: ®) Addr:04H, Data:4AH
MCKI pin /V / Input Addr:05H, Data:27H
(Ad';/::/osli?,itDa 4‘ ! ‘ (3)Addr:00H, Data:40H ‘
i i : ' 40msec(max) ' 6 \L
o b : /i Oupu | (4)AddrO1H, Data:0BH |
i : ¢ 40msec(max) > 3(8) \L
MCKO pin \ ' o | output ‘ MCKO, BICK and LRCK output ‘
Figure 75. Clock Set Up Sequence (1)
< >
1) PDN pin “L” > “H”
AK4645 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

MS0543-J-00

2006/09
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2. PLL (LRCK or BICK pin)
Example:
Power Supply i Audio I/F Format : MSB justified (ADC & DAC)
i PLL Reference clock: BICK
e BICK frequency: 64fs
PDN pin H Sampling Frequency: 44.1kHz

PMPLL bit
(Addr:01H, DO)

Addr:05H, Data:27H

LRCK pin / Input \b

‘ (2) Addr:04H, Data:32H

PMVCM bit —P (1) Power Supply & PDN pin = “L" > “H”
(Addr:00H, D6) 4‘—‘\‘ \b

BICK pin @ | | (3)Addr:00H, Data:40H |
: S —
Internal Clock ‘ li \L
(5) ’ (4) Addr:01H, Data:01H ‘
Figure 76. Clock Set Up Sequence (2)
< >
1) PDN pin “L” > “H”
AK4645 150ns “L”
2 DIF1-0, FS3-0, PLL3-0 bits
(3)vVCOM : 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
MS0543-J-00 2006/09
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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

Example:

[AK4645]

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

PMPLL bit —l
(Addr:01H, DO) |
! (5)
MCKI pin /V / Input
| i 40msec(max) i
‘ < ’1(6)
MCKO pin | @ | Output
®
BICK pin |r|put
LRCK pin
Figure 77. Clock Set Up Sequence (3)
< >
1) PDN pin “L” > “H”
AK4645 150ns
2) DIF1-0, PLL3-0, FS3-0 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
MS0543-J-00
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Power Supply /

V@
PDN pin b g

PMVCM bit —p
(Addr:00H, D6) !

MCKI pin

@)

[AK4645]

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 ‘

Input
. (C]
LRCK pin
BICK pin Input
Figure 78. Clock Set Up Sequence (4)

< >

M) PDN pin “L” > “H”

AK4645 150ns
2 DIF1-0, FS1-0 bits
(3) vCcom PMVCM bit = “0” > “1”
VCOM

(4) MCKI, LRCK, BICK

MS0543-J-00
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[AK4645]

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" ‘

Power Supply /

L@

PDN pin ﬂ

| (@McKiinput |

PMVCM bit
(Addr:00H, D6)

v

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

MCKI pin /

Input Addr:01H, Data:08H

!

M/S bit
(Addr:01H, D3) |

] BICK and LRCK output \

LRCK pin i

v

BICK pin Output | (4) Addr-00H, Data:4oH |
Figure 79. Clock Set Up Sequence (5)
< >
(D) PDN pin “L” = “H”
AK4645 150ns “L”
(2) MCKI
(3) DIF1-0, FS1-0 bits M/S bit  “1” LRCK BICK
(4) vCOM PMVCM bit = “0” > “1”
VCOM
MS0543-J-00 2006/09
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[AK4645]

PMVCM bit =
60k(typ)

u ( )
Example:
Ktléuomﬁéti::m;?mss justified (ADC & DAC)
Sampling Frequency:44.1kHz
Pre MIC AMP:+20dB
FS3-0 bits ; ’\A(”L((:: z:tv‘tﬁrg%neferm Table 34
(Addr:05H, D5&D2-0) O'OOO>:< 1111 ALC bit=
&) ! | (2) Addr05H, Data:27H
MIC Control : ¢
(Addr:02H, D2-0) 001 1 101 ‘ (2) Addr:02H, Data:05H
2 i ¢
ALC Control 1 OOH ! 3CH | (3) Addr06H, Data:3CH
(Addr:06H) A i 7
ALC Control 2 E1H i E1H ‘ (4) Addr:08H, Data:E1H
(Addr:08H) @ : ¢
; ‘ (5) Addr:0BH, Data:00H
ALC Control 3 !
(Addr:0BH) OoH >< i O0H v
(5) : ‘ (6) Addr:07H, Data:21H
AL&%&%?I 4 07H i 21H 01H (7) Addr:00H, Datai41H
(6) ! ) Addr:10H, Data:01H
ALC State ALC Disable ALC Enable ALC Disable - \bd‘
v . ecording
PMADL/R bits I
(Addr:00H&10H, DO) 1059/ fs (8) Addr:00H, Data:40H
() ¢ > H : ®) Addr:10H, Data:00H
ADC Internal Power Down Initialize | Normal State | Power Down v
State | (9) Addr07H, Data:01H
Figure 80. MIC Input Recording Sequence
< >
fs=44.1kHz ALC ALC “Figure 36.”
Q) (FS3-0 bits) PLL
PLL ) ADC
) ( 02H)
(3) ALC Timer ( 06H)
(4) ALCREF ( 08H)
(5) LMTH1, RGAINL1 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/R7-0 bits) (+30dB)
HPF
“1” PMMP bit = “1” AC
4 ADC Power-up
(8) ADC : PMADL = PMADR bits = “1” — “0”
ADC ALC Disable
ALC (ALC bit="0")

(PMADL = PMADR bits = “0”)
(IVL/R7-0 bits)

(9) ALC Disable: ALC bit = “1” —» “0”

MS0543-J-00
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T e ter woa
. DVOLC bit = “1"(default)
roen pos 001900 >(1)< 1111
i (1) Addr:05H, Data:27H
) —
‘ (2) Addr:0FH, Data 09H ‘
BST1-0 bits 00 10 00 N2
(Addr:0EH, D3-2) ‘ (3) Addr:0EH, Data 19H ‘
®) (12) U
- i 4) Addr:09H&0CH, Data 91H
(/!(}grlz_ogRHzogH.bE:?O) ElH 91H ‘ = NE ‘
4) ‘ (5) Addr:0AH&ODH, Data 28H ‘
-0 bi N
DVLIRT-0 bits 18H 28H [ ndaraon. pam oan ]
®) NE
PMDAC bit | [ (1) Addro1H, Data 39H |
(Addr:00H, D2) NE
(6) 11) [ (8) Addro1n, Data 79H |
- V)
(APd'\(/ilr':\(/JI(I),:, tSlst) | |— | Pla ii ack |
i ‘ (9) Addr:01H, Data 39H ‘
PMHPL/R bits @) (10),
(Addr:01H, D5-4) | I— ‘ (10) Addr:01H, Data 09H ‘
(|/t\|(|j::j':/|0-|]j|—’7| [t;ét) ® ©) ‘ (11) Addrtoo\k, Data 40H ‘
. ‘ (12) Addr:0EH, Data 11H ‘
HPL/R pins Normal Output
‘ (13) Addr:0FH, Data 08H ‘
Figure 81. Headphone-Amp Output Sequence
< >
(1) (FS3-0 bits) PLL
PLL (5) DAC
(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 = PMMIN bits = “0” — “1”
(1059/fs=24ms@fs=44.1kHz) DAC 2’s “0”
DAC (25/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, HVYDD=3.3V Tr =100ms(typ), 250ms(max)
9) :HPMTN bit = “1” — “0”
MUTET pin HVDD MUTET pin C
= 1pF, HYDD=3.3V Tt =100ms(typ), 250ms(max)
HVSS
HVSS 2
(10) : PMHPL = PMHPR bits = “1” — “0”
(11) DAC MIN-Amp : PMDAC = PMMIN bits = “1” — “0”
(12) OFF: BST1-0 bits = “00”
(13) DAC = HP-Amp Disable: DACH bit = “1” — “0”
MS0543-J-00 2006/09

-01 -



ASAHI KASEI [AK4645]
|
Example:
PLL, Master Mode
Audio I/F Format :MSB justified (ADC & DAC)
FS3-0 bits ; il Volame. —gap
(Addr:05H, D5&D2-0) 0,000 ! i 1111 LOVLEMINL bits = 0"
O a0 [ (1) AddrosH, Data27H |
DACL bit L2 : v
(Addr:02H, D4) | [ (2 Addro2H, Data:10H |
IVL/R7-0 bits E1n >< : oin | (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) '
_ OF Q) ®) 111) [ (7)Addr03H, Data:00H |
PMDAC bit ! i
(Addr:00H, D2) : i — | Playback \
PMMIN bit i | : :
(Addr:00H, D5) | | [ (8 Addr:03H, Data:40H |
:(6) : '9) :
PMLO bit : ! | (9)Addr:00H, Data:40H |
(Addr:00H, D3) >300ms ! I
; ! d—Pp (10) Addr:02H, Data:00H
LOUT pin ! L2300 ms 1 ‘ ‘
ROUT pin : | Normal Output : [ (11) Addr03H, Data:00H |
Figure 82. Stereo Lineout Sequence
< >
1) (FS3-0 bits) PLL
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)

®)
(6) DAC, MIN-Amp

(1059/fs=24ms@fs=44.1kHz) DAC

DAC
DAC
@fs=44.1kHz) ALC
ALC
PMLO bit=*1"
max. 300ms
(7
LOUT, ROUT pins

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

(10)DAC >

(11)
LOUT, ROUT pins

MS0543-J-00

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

2’s “0”
DAC (25/fs=0.5ms@fs=44.1kHz)
PMADL bit PMADR bit  “1”
ALC bit=*"1" (1059/fs = 24ms
(ALC IVL/R7-0 bits )

IVL/R7-0 bits
LOUT, ROUT pins

C=1pF, AVDD=3.3V

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

: LOPS bit: “0” = “1”
: PMDAC = PMMIN = PMLO bits = “1" — “0”

C=1uF, AVDD=3.3V max. 300ms
Disable: DACL bit = “1” - “0”
: LOPS bit = *1” > “0”
2006/09
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|
ADC DAC
1.PLL
Example:
1) Audio I/F Format: MSB justified (ADC & DAC)
PMPLL bit — | BICK frequency at Master Mode: 64fs
(Addr:01H, DO) I Irg):;mﬁ]sée;rg;%c;knlezfﬁzt PLL Mode: 11.2896MHz
@
MCKO bit "
AddOL. D) vorr | | (1) (2 Addr01H, Data:08H |
) \b
External MCKI Input : ’ (3) Stop an external MCKI ‘
Figure 83. Clock Stopping Sequence (1)
< >
(1) PLL : PMPLL bit =“1” — “0”
(2) MCKO : MCKO bit = “1” — “0”
@)
2.PLL PLL (LRCK, BICK pin)
Example
1) Audio I/F Format : MSB justified (ADC & DAC)
PMPLL bit — | PLL Reference clock: BICK

BICK frequency: 64fs

(Addr:01H, DO)

Sampling Frequency: 8kHz

External BICK Input | ] (1) Addr-01H, Data:00H \
i 2 ¢
External LRCK Input !
* ’ (2) Stop the external clocks ‘
Figure 84. Clock Stopping Sequence (2)
< >
(1) PLL : PMPLL bit = “1” — “0”
)
3.PLL (MCKI pin)
1 Example -
PMPLLbit — | PLL Reference thodk a1 - L10C &DAC)
(Addr:01H, DO) BICK frequency: 64fs
:(1) Sampling Frequency: 8kHz
MCKO bit |
(Addr01H, D1) | (1) Addr01H, Data:00H |
NG \!
External MCKI Input "
! ’ (2) Stop the external clocks ‘
Figure 85. Clock Stopping Sequence (3)
< >
(1) PLL : PMPLL bit = “1” — “0”
MCKO : MCKO bit =“1" — “0”
)
MS0543-J-00 2006/09
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Example
Audio I/F Format :MSB justified(ADC & DAC)
Input MCKI frequency:1024fs

Sampling Frequency:8kHz

[AK4645]

’ (1) Stop the external clocks

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

Input MCKI frequency:1024fs

Sampling Frequency:8kHz

w »

’ (1) Stop the external MCKI

ASAHI KASEI
4.
@
External MCKI Input !
Lo
External BICK Input !
()
External LRCK Input E
Figure 86. Clock Stopping Sequence (4)
< >
1)
5.
o
External MCKI Input !
BICK Output | "H" or "L"
LRCK Output i "H" or "L"
Figure 87. Clock Stopping Sequence (5)
< >
(1) MCKI BICK LRCK *“H”
|
PMVCM bit =“0"
20uA) PDN pin=*“L"
MS0543-J-00
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[AK4645]

@ 32pin QFN (Unit: mm)
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