AsahiKASEI [AK4753]

AKM AK4753
2-in, 4-out CODEC with DSP Functions

| GENERAL DESCRIPTION |
The AK4753 is a two input, four output audio CODEC with integrated digital signal processing. The
outputs can be configured either as single-ended or differential. An internal PLL allows the chip to run in
master clock free mode. The digital S|gt1nal processing block includes an ALC/limiter, 5 configurable
biquads for EQ, volume control, and 4™-order filters for each output channel to enable a variety of
configurations. Wide dynamic range is achieved with 96dB S/N for the ADC, and 103dB S/N for the
DAC’s. A two-input 8-bit SAR ADC is integrated for processing of external potentiometers, supporting
volume and bass control functions. A small external EEP-ROM is used to store the coefficient values for
the DSP blocks. The AK4753 is controlled by an I°C control interface.

[ FEATURES |

O Digital audio input interface
— Data format: MSB-first, two’s complement
- 16, 20, or 24-bits, 12S, MSB justified, LSB justified, or DSP mode
— Audio sampling rates: 8kHz to 48kHz
O Analog audio input
— Single-ended input stereo 24-bit audio ADC
— SIN: 96dB S/(N+D): 85dB
— Digital high-pass filter for DC-offset correction
O Analog audio output
— Four-channel 24-bit audio DAC
— Single-ended or differential output
— SIN:103dB S/(N+D): 88dB
O 8-bit SAR ADC with two input selector
O Digital mixer for balancing inputs
a Dlgltal signal processing block: DSP1, DSP2 independently
Configurable ALC / limiter function
— Volume control: 0dB to -127dB, 0.5dB steps, mute
— Pre-gain setting: 0dB, +6dB, +12dB, +18dB
— Post-gain setting: 0dB, +3.5dB, +6dB, +8dB
— Five programmable biquads for EQ
- 4".order high-pass filter or low-pass filter
O Integrated PLL for master clock-free operation
OPLL
— Input frequency: 24.576MHz, 24MHz, 22.5792MHz, 12.288MHz, 12MHz, and
11.2896MHz (XTI/MCKI pin)
1fs (LRCK pin), 32fs or 64fs (BICK pin)
— Input level: CMOS or AC-coupled (XTI/MCKI pin)
O Master clock input: 256fs, 512fs, 1024fs
O pP I/F: I’C bus-slave (400kHz Fast-mode)
00 EEP-ROM control I/F: I°C bus-master (400kHz Fast-mode)
O Ta =-30 ~ +85°C
O Power supply:
Analog (AVDD): 3.0 ~ 3.6V (typ 3.3V)
Digital (DVDD: 3.0 ~ 3.6V (typ 3.3V)
O Package: 32 pin QFN (4 x 4 mm, 0.4mm pitch)
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Figure 1. Block Diagram

MS1311-E-00 2011/07



[AK4753]

32 pin QFN (4 x 4 mm, 0.4mm pitch)

Evaluation Board for AK4753

=30 ~+85°C
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[AK4753]

PIN/FUNCTION

No. | Pin Name | I/O | Function
1 | vcom o Common voltage output pin
This pin must be connected to VSS1 with the capacitors of 2.2uF capacitor in series.
Lch Line-Amp Output 2 Pin
LOUT2 0 Single-ended mode (SPC1-0 bits = “11”)
Rch Line-Amp Positive Output Pin
2 |ROUTH | O | hyiperential mode (SPC1-0 bits = “007, “017)
Mono Line-Amp Positive Output Pin
MOUT* 1 O | " hyitferential mode (SPCI-0 bits = “10”)
Rch Line-Amp Output 2 Pin
ROUT2 | O | " ginole-ended mode (SPC1-0 bits = “117)
Rch Line-Amp Negative Output Pin
3 |ROUT- | O | iyitterential mode (SPCI-0 bits = “00”, “017)
Mono Line-Amp Negative Output Pin
MOUT- | O | "1yt rential mode (SPC1-0 bits = “107)
Rch Line-Amp Output 1 Pin
A ROUTL 1 O | 7 i1 ole-ended mode (SPC1-0 bits = “107, “117)
LOUT— o Lch Line-Amp Negative Output Pin
Differential mode (SPC1-0 bits = “00”, “01”)
Lch Line-Amp Output 1 Pin
5 LOUTL 1 O | 7 g5 ole-ended mode (SPC1-0 bits = “107, “117)
Lch Line-Amp Positive Output Pin
LOUT+ 1O | " iyt tferential mode (SPCI-0 bits = “00”, “017)
6 | AVDD - | Analog Power Supply Pin, 3.0V ~ 3.6V
7 | VSS1 - | Ground 1 Pin
8 | AINL I | L channel Analog Input Pin
9 | AINR I | R channel Analog Input Pin
10 | SAIN2 I | 8-bit SAR ADC Analog Input 2 Pin
11 | SAINI I | 8-bit SAR ADC Analog Input 1 Pin
TEST Input pin
12 | TEST ! This pin must be connected to VSS2.
13 | FLT o PLL Loop Filter Pin
This pin must be connected to VSS1 with one resistor and one capacitor in series.
Power Down Pin
14 | PDN I When “L”, the AK4753 is in power-down mode and is held in reset.
The AK4753 must be always reset upon power-up.
EEP-ROM Enable Pin
15 | EXTEE I “H”: EEP-ROM download mode
“L”: Serial control mode
16 | EESDA I/O | EEP-ROM Control Data Input/Output Pin
17 | EESCL O | EEP-ROM Control Data Clock Output Pin
18 | SDA I/O | Control Data Input/Output Pin
19 | SCL I | Control Data Clock Input Pin
Mute Control Output Pin.
20 | MUTEN (0] “H”: Normal Operation
“L”: Mute
EEP-ROM Status Output Pin
21 | STO (0] “H”: Read error
“L”: No error
22 | SDTI I | Audio Serial Data Input Pin
23 | LRCK 1/0 | Input/Output Channel Clock Pin
24 | BICK 1/0 | Audio Serial Data Clock Pin
2 | NC _ | No Connect Pin
No internal bonding. This pin must be connected to VSS2.
MS1311-E-00 2011/07



AsahiKASEI [AK4753]

No. | Pin Name | I/O | Function
26 | XTO O | X’tal Clock Output Pin
27 XTI I | X’tal / External Clock Input Pin
MCKI I | External Master Clock Input Pin
28 | DVDD - | Digital Power Supply Pin, 3.0V ~ 3.6V
29 | VSS2 - | Ground 2 Pin
30 | REG o Regulator Ripple Filter Pin
This pin must be connected to VSS2 with 2.2uF capacitor in series.
Bypass Control Input Pin
31 | BYPASS I “H”: DSP Bypass mode
“L”: Normal Operation
32 | NC | No Co.nnect Pin . o
No internal bonding. This pin must be connected to VSS2.

Note 1. All input pins except analog input pins (AINL, AINR, SAIN1, SAIN2) must not be left floating.

m Handling of Unused Pin

The unused /0 pins must be processed appropriately as below.

Classification Pin Name Setting
AINL, AINR, SAIN1, SAIN2, FLT, LOUT1/LOUT+,
Analog ROUTI1/LOUT-, LOUT2/ROUT+/MOUT+, Open
ROUT2/ROUT-/MOUT-
Digital XTO, SDA, EESDA, EESCL, MUTEN, STO | Open
LRCK, BICK, SDTI, XTI/MCKI, EXTEE, TEST, SCL | These pins must be connected to VSS2.
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I ABSOLUTE MAXIMUM RATINGS I
(All VSS pins =0V; Note 2)

Parameter Symbol min max Units
Power Supplies: Analog AVDD -0.3 42 \%
Digital DVDD -0.3 4.2 \Y
Analog Input Voltage (Note 3) VINA1 -0.3 AVDD+0.3 \
Digital Input Voltage (Note 4) VIND -0.3 DVDD+0.3 \
Input Current, Any Pin Except Supplies 1IN -10 +10 mA
Ambient Operating Temperature Ta -30 85 °C
Storage Temperature Tstg -65 150 °C

Note 2. All voltage with respect to ground. All VSS pins must be connected to the common analog ground.
Note 3. AINL pin, AINR pin, SAINI pin, SAIN2 pin.
Note 4. BYPASS, PDN, EESDA, XTI/MCKI, BICK, LRCK, SDTI, SCL, SDA, TEST pins

WARNING: Operation at or beyond these limits may result in permanent damage to the device. Normal operation is not
guaranteed at these extremes.

| RECOMMENDED OPERATING CONDITIONS
(All VSS pins =0V; Note 2)

Parameter Symbol min typ max Units

Power Supplies (Note 5) Analog AVDD 3.0 33 3.6 v
Digital DVDD 3.0 33 3.6 v
Difference [IDVDD-AVDD)| - 0 0.3 \Y

Note 5. The power up sequence between AVDD and DVDD is not critical. Each power supplies should be powered up
during the PDN pin = “L”. AVDD and DVDD must be the same voltage at the PDN pin = “H”. The PDN pin
should be “H” after all power supplies are powered up. All power supplies should be powered on, only a part
of these power supplies cannot be powered off. (Power off means power supplies equal to ground or power
supplies are floating.) Do not turn off only the AK4753 under the condition that a surrounding device is
powered on and the 12C bus is in use.

WARNING: AKM assumes no responsibility for the usage beyond the conditions in this datasheet.
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ANALOG CHARACTERISTICS (CODEC)

(Ta=25°C; AVDD=DVDD=3.3V; VSS1=VSS2=0V; fs=44.1kHz; BICK=64fs; Signal Frequency=1kHz; 24-bit Data;
Measurement Band Width =20Hz~20kHz; unless otherwise specified)

Parameter | min | typ | max | Units
DAC Analog Output Characteristics: DAC — LOUT1/ROUTI1, LOUT2/ROUT?2 pins,
Single-ended mode (SPC1-0 bits = “117),
HPF=LPF=EQ(5-BiQuads)=Limiter=OFF, DATT= 0dB, Ri=5kQ
Resolution - - 24 Bits
S/(N+D) (0dBFS) 75 85 - dB
DR (-60dBFS with A-weighted) 87 97 - dB
S/N (A-weighted) 87 97 - dB
Interchannel Isolation 80 95 - dB
Interchannel Gain Mismatch - 0 0.5 dB
Output Voltage | AOUT=0.68 x AVDD 1.98 2.24 2.51 Vpp
Load Resistance (AC load) 5 - - kQ
Load Capacitance - - 150 pF
Power Supply Rejection Ratio (Note 6) - 50 - dB
DAC Analog Output Characteristics: DAC — LOUT+/-, ROUT+/- pins,
Differential mode (SPC1-0 bits = “00”),
HPF=LPF=EQ(5-BiQuads)=Limiter=OFF, DATT= 0dB, R.=5kQ
S/(N+D) (0dBFYS) 78 88 - dB
DR (-60dBFS with A-weighted) 93 103 - dB
S/N (A-weighted) 93 103 - dB
Interchannel Isolation 95 110 - dB
Interchannel Gain Mismatch - 0 0.5 dB
Output Voltage | AOUT=0.70 x AVDD +2.08 +2.31 +2.54 Vpp
Load Resistance (AC load) 5 - - kQ
Load Capacitance - - 150 pF
Power Supply Rejection (Note 6) - 50 - dB
ADC to DAC Characteristics: AINL/AINR pins — DAC — LOUT1/ROUT1, LOUT2/ROUT?2 pins,
Single-ended mode (SPC1-0 bits = “11”),
HPF=LPF=EQ(5-BiQuads)=Limiter=OFF, DATT= 0dB, R.=5kQ
Input Voltage | AIN=0.8xAVDD 2.38 2.64 2.90 Vpp
Input Resistance 24 35 - kQ
S/(N+D) (-1dBFS) 73 84 - dB
DR (-60dBFS with A-weighted) 83 94 - dB
S/N (A-weighted) 83 94 - dB
ADC to DAC Characteristics: AINL/AINR pins — DAC — LOUT+/-, ROUT+/- pins,
Differential mode (SPC1-0 bits = “00”, “01”),
HPF=LPF=EQ(5-BiQuads)=Limiter=OFF, DATT= 0dB, Ri.=5kQ
Input Voltage | AIN=0.8xAVDD 2.38 2.64 2.90 Vpp
Input Resistance 24 35 - kQ
S/(N+D) (-1dBFS) 74 85 - dB
DR (-60dBFS with A-weighted) 85 96 - dB
S/N (A-weighted) 85 96 - dB
Note 6. PSRR is applied to AVDD and DVDD with 1kHz, 50mVpp.
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AsahiKASEI CONFIDENTIAL [AK4753]
Parameter min typ max | Units
Power Supplies
All Circuit Power-up (PDN pin = “H”) (Note 7)
Differential Mode (SPC1-0 bits = “00”)
AVDD - 5.8 8.7 mA
DVDD - 4.2 6.3 mA
Single-ended Mode (SPC1-0 bits = “117)
AVDD - 9.0 13.5 mA
DVDD - 4.6 6.9 mA
Power-down (PDN pin = “L”’) (Note 7)
| AVDD + DVDD - 1 10 uA

Note 7. PLL Master Mode (MCKI=12MHz), PMAD=PMDIG=PMLO1=PMLO2=PMSAR=PMPLL bits = “1”.

Note 8. All digital input pins are fixed to DVDD or VSS2.

ANALOG CHARACTERISTICS (8-bit SAR ADC)

(Ta=25°C; AVDD=DVDD =3.3V; VSS1=VSS2=0V; unless otherwise specified)

Parameter | min | typ max | Units
8-bit SAR ADC Characteristics

Resolution - 8 - Bits
No Missing Codes 7 8 - Bits
Integral Nonlinearity Error - - +1 LSB
Differential Nonlinearity Error - - +1 LSB
Analog Input Voltage Range 0 - AVDD \Y
Offset Error - - +1 LSB
Gain Error - - *1 LSB
Accuracy (Note 9) - - +1.2 %
Potentiometer Resistance (Figure 2) | VR - - 100 kQ

Note 9. Accuracy is the difference between the output code when 1.1V is input to SAIN1 or SAIN2 pin and the “ideal”

codeat 1.1V.
AVDD
____|_Potentiometer
! i SAIN1/2
VR <S¢ pin | SAR
5 i T\ ADC
- |
Figure 2. Potentiometer Resistance
MS1311-E-00
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CONFIDENTIAL [AK4753]
| FILTER CHARACTERISTICS I
(Ta=-30 ~ 85°C; AVDD=DVDD=3.0V ~ 3.6V; fs=44.1kHz; HPF=LPF=EQ(5-BiQuads)=Limiter=OFF)
Parameter | Symbol min | typ | max | Units
ADC Digital Filter (Decimation LPF):
Passband (Note 10) +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 - - +0.16 dB
Stopband Attenuation SA 73 - - dB
Group Delay (Note 11) GD - 15 - 1/fs
Group Delay Distortion AGD - 0 - us
ADC Digital Filter (HPF):
Frequency Response -3.0dB FR - 0.9 - Hz
—0.1dB - 6.0 - Hz
DAC Digital Filter:
Passband (Note 12) +0.05dB PB 0 - 20.0 kHz
—6.0dB - 22.05 - kHz
Stopband SB 24.1 - - kHz
Passband Ripple PR - - +0.05 dB
Stopband Attenuation SA 53 - - dB
Group Delay (Note 13) GD - 25 - 1/fs
DAC Digital Filter (LPF) + SCF:
Frequency Response: 0 ~ 20.0kHz |  FR | - | 104 | - | dB

Note 10.
1kHz.
Note 11.

the setting of 24-bit data of both channels to the ADC output register.

Note 12.
1kHz.
Note 13.

channels to input register to the output of analog signal.

The passband and stopband frequencies scale with fs (system sampling rate). Each response refers to that of
A calculating delay time which induced by digital filtering. This time is from the input of an analog signal to
The passband and stopband frequencies scale with fs (system sampling rate). Each response refers to that of

A calculating delay time which induced by digital filtering. This time is from setting the 24-bit data of both

| DC CHARACTERISTICS

(Ta=-30 ~ 85°C; AVDD=DVDD= 3.0V ~ 3.6V)

Parameter Symbol min typ max Units
High-Level Input Voltage VIH 70%DVDD - - v
Low-Level Input Voltage VIL - - 30%DVDD \Y
Input Voltage at AC Coupling (XTI/MCKI pin) VAC 40%DVDD ) ) Vpp
(Note 14)
High-Level Output Voltage (Note 15)
(Iout=-100pA) | VOH DVDD-0.4 - - A%
Low-Level Output Voltage (Note 15)
(Except SDA, EESDA, EESCL pins: Iout=100uA) | VOL - - 0.4 A%
(SDA, EESDA, EESCL pins: Iout=3mA) | VOL - - 0.4 \Y
Input Leakage Current lin - - *10 LA
Note 14. It is a case when AC coupling capacitor is connected to the XTI/MCKI pin.
Note 15. Except XTO pin.
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SWITCHING CHARACTERISTICS
(Ta=-30 ~ 85°C, AVDD= DVDD= 3.0V ~ 3.6V, C;=20pF; unless otherwise specified)
Parameter | Symbol | min typ | max | Units
Crystal Resonator
| Frequency | fXTAL | 11.2896 - | 12288 | MHz
PLL Master Mode (PLL Reference Clock = XTI/MCKI pin)
MCKI Input Timing
Frequency fCLK 11.2896 - 24.576 MHz
Pulse Width Low tCLKL 0.4/fCLK - - ns
Pulse Width High tCLKH 0.4/fCLK - - ns
AC Pulse Width tACW 18.5 - - 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 - %
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/(321s) 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/(641s) - ns
Pulse Width Low tBCKL | 0.4 xtBCK - - ns
Pulse Width High tBCKH | 0.4 x tBCK - - ns
MS1311-E-00 2011/07

-10 -




AsahiKASEI

CONFIDENTIAL [AK4753]
Parameter | Symbol | min typ max | Units
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 =17 tBCK - 1/(64fs) - ns
Duty Cycle dBCK - 50 - %
MS1311-E-00 2011/07
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Parameter | Symbol | min | typ | max | Units
Audio Interface Timing (DSP Mode)
Master Mode
LRCK “T” to BICK “1” (Note 16) tDBF | 0.5 x tBCK —40 | 0.5 x tBCK | 0.5 x tBCK +40 | ns
LRCK “T” to BICK “J” (Note 17) tDBF | 0.5 x tBCK —40 | 0.5 x tBCK | 0.5 x tBCK +40 | ns
SDTI Hold Time tSDH 50 - - ns
SDTTI Setup Time tSDS 50 - - ns
Slave Mode
LRCK “T” to BICK “1” (Note 16) tLRB 0.4 x tBCK - - ns
LRCK “T” to BICK “J” (Note 17) tLRB 0.4 x tBCK - - ns
BICK “7” to LRCK “1” (Note 16) tBLR 0.4 x tBCK - - ns
BICK “J” to LRCK “1” (Note 17) tBLR 0.4 x tBCK - - ns
SDTI Hold Time tSDH 50 - - ns
SDTI Setup Time tSDS 50 - - ns
Audio Interface Timing (Right/Left justified & I’S)
Master Mode
BICK “!” to LRCK Edge (Note 18) tMBLR —40 - 40 ns
SDTI Hold Time tSDH 50 - - ns
SDTI Setup Time tSDS 50 - - ns
Slave Mode
LRCK Edge to BICK “T” (Note 18) tLRB 50 - - ns
BICK “7” to LRCK Edge (Note 18) tBLR 50 - - ns
SDTI Hold Time tSDH 50 - - ns
SDTI Setup Time tSDS 50 - - ns

Note 16. MSBS, BCKP bits = “00” or “11”".
Note 17. MSBS, BCKP bits = “01” or “10”.
Note 18. BICK rising edge must not occur at the same time as LRCK edge.

MS1311-E-00 2011/07
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Parameter | Symbol | min | typ max | Units

Control Interface Timing (I*C bus-slave): SCL, SDA pins (Note 19)
SCL Clock Frequency fSCL1 - - 400 kHz
Bus Free Time Between Transmissions tBUF1 1.3 - - us
Start Condition Hold Time (prior to first clock pulse) tHDI1:STA 0.6 - - us
Clock Low Time tLOW1 1.3 - - us
Clock High Time tHIGH1 0.6 - - us
Setup Time for Repeated Start Condition tSUL:STA 0.6 - - us
SDA Hold Time from SCL Falling (Note 20) tHD1:DAT 0 - - us
SDA Setup Time from SCL Rising tSUL:DAT 0.1 - - us
Rise Time of Both SDA and SCL Lines tR1 - - 0.3 us
Fall Time of Both SDA and SCL Lines tF1 - - 0.3 us
Capacitive Load on Bus Cbl - - 400 pF
Setup Time for Stop Condition tSUL:STO 0.6 - - us
Pulse Width of Spike Noise Suppressed by Input Filter tSP1 0 - 50 ns

EEP-ROM Control Interface Timing (I°C bus-master): EESCL, EESDA pins (Note 19)
EESCL Clock Frequency fSCL2 200 280 400 kHz
Bus Free Time Between Transmissions tBUF2 1.3 - - us
Start Condition Hold Time (prior to first clock pulse) tHD:STA2 0.6 - - us
Clock Low Time tLOW2 1.3 - - us
Clock High Time tHIGH2 0.6 - - us
Setup Time for Repeated Start Condition tSU2:STA 0.6 - - us
EESDA Hold Time from EESCL Falling (Note 20) tHD2:DAT 0 - 0.9 us
EESDA Setup Time from EESCL Rising tSU2:DAT 0.1 - - us
Rise Time of Both EESDA and EESCL Lines tR2 - - 0.3 ys
Fall Time of Both EESDA and EESCL Lines tF2 - - 0.3 ys
Capacitive Load on Bus Cb2 - - 400 pF
Setup Time for Stop Condition tSU2:STO 0.6 - - us
Pulse Width of Spike Noise Suppressed by Input Filter tSP2 0 - 50 ns

Power-down & Reset Timing

| PDN Pulse Width (Note 21) | D | 10 | - - | ms

Note 19. I’C-bus is a trademark of NXP B.V.

Note 20. Data must be held long enough to bridge the 300ns-transition time of SCL and EESCL.

Note 21. The AK4753 can be reset by the PDN pin = “L”.
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,,,,,,,,,,,,,,,,,, AN \j NNV vy
——————————————————— O R VL
>
_ tLRCKH tBLR

tBCK
I I

BICK
(BCKP ="0") "/~

BICK
(BCKP ="1")

Figure 8. Clock Timing (PLL Slave mode; PLL Reference Clock = LRCK or BICK pin, DSP mode, MSBS = “0”)
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1/fs N

tLRCKH _|

A

tBCK
I I

BICK
(BCKP ="1") o

BICK
(BCKP = "0")

Figure 9. Clock Timing (PLL Slave mode; PLL Reference Clock = LRCK or BICK pin, DSP mode, MSBS = “17)
tLRCKH
LRCK
BICK
(BCKP ="0")
BICK
(BCKP ="1")
_tSDS tSDH
S VIH
SDTI >< >< MSB
i T VIL
Figure 10. Audio Interface Timing (PLL Slave mode, DSP mode; MSBS = “0”)
tLRCKH
———————————————————————————————— VIH
LRCK
ffffffffffffffffffffffffffffffff VIL
VIH
BICK
VIL
(BCKP ="1")
tSDH
Figure 11. Audio Interface Timing (PLL Slave mode, DSP mode, MSBS = “17)
2011/07
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1/fCLK

tLRCKH , tLRCKL Duty = tLRCKH x fs x 100

ek HLRCKL x fs x 100
Bck |/
A

tBCKH | |, tBCKL

LRCK

tSDS tSDH

e T e
tHD:DAT tSU:DAT tSU:STA 3

Stop | Start
Figure 14. I°C Bus Mode Timing

Figure 15. Power Down & Reset Timing
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| OPERATION OVERVIEW |

B Overview of AK4753
The AK4753 is an audio CODEC with integrated digital signal processors.
It is easy to use since the two inputs 8-bit SAR ADC and EEP-ROM I/F are integrated.

The SAR ADC has 2-channel input selector and the AD conversion is executed sequentially.
The SAIN1 value is used to control the internal DATT. The SAIN2 value is used to control the gain of the EQ. When
the analog input of the SAIN1/2 changes, the register value of the DATT/EQ is changed automatically.

This external EEP-ROM is used to store the coefficient values for the DSP blocks, and the setting data. When the
AKA4753 is powered up, it reads the data in EEP-ROM at first, and maps these values into the internal registers.

The following contents are stored in EEP-ROM.

a. Fundamental function
-Output Configuration Setting (Stereo mode, 2.1-channel mode or 4-channel mode)
-PLL mode setting: master or slave, PLL Reference Clock, Sampling Frequency
-Audio Interface Format
-DATT
-Post-Gain and Pre-Gain setting for DSP1/2
-Limiter setting for DSP1/2

b. Coefficient data for DSP1/2
-Coefficient data of LPF/HPF
-Coefficient data of Five Biquads

MS1311-E-00 2011/07
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m System Clock
There are the following four methods to interface with external devices. (Table 1, Table 2)
Mode PMPLL bit M/S bit PLL3-0 bits Figure
PLL Master Mode 1 Table 4 Figure 20
Figure 21
PLL Slave Mode 1 Table 4 Figure 22
(PLL Reference Clock: LRCK or BICK pin) Figure 23
EXT Slave Mode 0 X Figure 24
EXT Master Mode 0 X FFgure »
Figure 26
Table 1. Clock Mode Setting (x: Don’t care)
Mode XTI/MCKI pin BICK pin LRCK pin
W Output Output
PLL Master Mode Selected by PLL3-0 bits (Selected by BCKO bit) (1fs)
PLL Slave Mode GND Input Input
(PLL Reference Clock: LRCK or BICK pin) (Selected by PLL3-0 bits) (1fs)
. Input Input
EXT Slave Mode Selected by FS1-0 bits (> 32f) (1fs)
. Output Output
EXT Master Mode Selected by FS1-0 bits (Selected by BCKO bit) (1fs)

Table 2. Clock pins state in Clock Mode

B Master Mode/Slave Mode

The M/S bit selects either master or slave mode. M/S bit = “1” selects master mode and “0” selects slave mode. When
the AK4753 is in power-down mode (PDN pin = “L”) and when exits reset state, the AK4753 is in slave mode. After
exiting reset state, the AK4753 goes to master mode by changing M/S bit = “1”.

When the AK4753 is in master mode, the LRCK and BICK pins are a floating state until M/S bit becomes “1”. The
LRCK and BICK pins of the AK4753 must be pulled-down or pulled-up by the resistor (about 100kQ2) externally to

avoid the floating state.

M/S bit Mode
0 Slave Mode
1 Master Mode

Table 3. Select Master/Slave Mode

MS1311-E-00
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m Crystal Oscillator Circuit

A clock for the XTI/MCKI pin can be generated by the following three methods.

1. X’tal Mode (PWXTAL bit= “17)

AKA4753

Figure 16. X’tal Mode
Note: The value of the capacitor depends on a crystal (Typ.10-40pF).

2. External Clock Mode (PWXTAL bit= “1”)
Note: Do not input a clock beyond the voltage of DVDD.

XTI/MCKI

External o
Clock

External
Clock

X100 AKA753

XTO Q) AKA4753

Figure 18. AC Coupling Connection

Figure 17. Direct Connection
(Input: > 40%DVDD, C=1000pF)

(Input: CMOS Level)

3. OFF Mode of XTI/MCKI, XTO pins (PWXTAL bit=“0")

AK4753
Figure 19. OFF Mode

2011/07

MS1311-E-00
-20 -



AsahiKASEI [AK4753]

B PLL Mode (PMPLL bit = “1”)

When PMPLL bit = “1”, the built-in high precision PLL works according to the clock which is set by FS3-0 bits and
PLL3-0 bits. The PLL lock time is shown in Table 4, whenever the AK4753 is supplied to a stable clock after PLL is
powered-up (PMPLL bit = “0” —*“1”) or sampling frequency changes.

1. PLL Mode setting

PLL3 | PLL2 | PLL1 | PLLO | PLL Reference Input FLT pin PLL Lock
Mode . . . . . Rp, Cp Time
bit bit bit bit Clock Input Pin Frequency
Rp[Q] | Cp[F] (max)
0 0 0 0 0 LRCK pin 1fs 10k 100n 40 ms (default)
1 0 0 1 0 BICK pin 32fs 10k 4.7n 4 ms
2 0 0 1 1 BICK pin 64fs 10k 4.7n 4 ms
3 0 1 0 0 XTI/MCKI pin | 11.2896MHz 10k 4.7n 4 ms
4 0 1 0 1 XTI/MCKI pin | 12.288MHz 10k 4.7n 4 ms
5 0 1 1 0 XTI/MCKI pin 12MHz 10k 4.7n 4 ms
6 0 1 1 1 XTI/MCKI pin 24MHz 10k 4.7n 4 ms
7 1 1 0 0 XTI/MCKI pin | 22.5792MHz 10k 4.7n 4 ms
8 1 1 0 1 XTI/MCKI pin | 24.576MHz 10k 4.7n 4 ms
Others Others N/A

(*fs: Sampling Frequency, N/A: Not Available)
Table 4. PLL Mode Setting

2. Sampling Frequency setting in PLL Mode

In the case of PLL2 bit = “1”, and the reference clock is input to the XTI/MCKI pin or the crystal oscillator circuit is
used, the sampling frequency can be set according to Table 5.

Mode FS3 bit FS2 bit FS1 bit FSO bit Sampling Frequency

0 0 0 0 0 8kHz (default)

1 0 0 0 1 12kHz

2 0 0 1 0 16kHz

3 0 0 1 1 24kHz

4 0 1 0 0 7.35kHz

5 0 1 0 1 11.025kHz

6 0 1 1 0 14.7kHz

7 0 1 1 1 22.05kHz

10 1 0 1 0 32kHz

11 1 0 1 1 48kHz

14 1 1 1 0 29.4kHz

15 1 1 1 1 44.1kHz
Others Others N/A

(Reference Clock = XTI/MCKI pin) (N/A: Not Available)
Table 5. Sampling Frequency Setting (PMPLL bit = “1”)

In the case of PLL2 bit = “0” and the reference clock is input to the LRCK or BICK pins, the sampling frequency is set
by FS3 and FS2 bits according to Table 6.

Mode | FS3bit | FS2bit | FSIbit | FSObit Sampling Frequency
Range
0 0 0 X X 7.35kHz < fs < 12kHz | (default)
1 0 1 X X 12kHz < fs < 24kHz
2 1 0 X X 24kHz < fs < 48kHz
Others Others N/A

(PLL Reference: Clock: LRCK or BICK pin) (x: Don’t care, N/A: Not Available)
Table 6. Sampling Frequency Setting (PLL2 bit = “0” and PMPLL bit = “1”)

MS1311-E-00 2011/07
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m PLL Un-Lock
1. PLL Master Mode (PMPLL bit = “1”, M/S bit = “1”)

In this mode, the BICK and LRCK pins go to “L” before the PLL goes to lock state after PMPLL bit = “0” —“1”
(Table 7). After the PLL is locked, a first period of LRCK and BICK may be invalid clock, but these clocks return to
normal state after a period of 1/fs. When sampling frequency is changed, the BICK and LRCK pins do not output
irregular frequency clocks but go to “L” by setting PMPLL bit to “0”.

PLL State BICK pin LRCK pin
PMPLL bit “0” - “1” “L” Output “L” Output
PLL Unlock (Except for the above) Not fixed Not fixed

PLL Lock Table 8 1fs Output

Table 7. Clock Operation at PLL Master Mode (PMPLL bit = “1”, M/S bit = “17)

B PLL Master Mode (PMPLL bit = “1”, M/S bit = “1”)

When an external clock (11.2896MHz, 12MHz, 12.288MHz, 22.5792MHz, 24MHz or 24.576MHz) is input to the
XTI/MCKI pin or the crystal oscillator circuit is used, the BICK and LRCK clocks are generated by an internal PLL
circuit. The BICK output frequency is selected between 32fs or 64fs, by BCKO bit (Table 8).

AK4753
11.2896MHz, 12MHz, 12.288MHz
T 22.5792MHz, 24MHz, 24.576MHz
DSP
MCKI
BICK 32fs, 64fs JrBcLK
LRCK 1fs o[ ]LRCK
SDTI « SDTO

Figure 20. PLL Master Mode (External Clock Mode)

X'tal

AK4753 11.2896MHz, 12MHz, 12.288MHz
22.5792MHz, 24MHz, 24.576MHz
XTO
DSP

XTI
BICK 32fs, 64fs > BCLK
LRCK 1fs o JLRCK
SDTI < SDTO

Figure 21. PLL Master Mode (X’tal Mode)

BCKO bit BICK Output Frequency
0 32fs
1 64fs (default)

Table 8. BICK Output Frequency at Master Mode

MS1311-E-00 2011/07
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W PLL Slave Mode (PMPLL bit = “1”, M/S bit = “0”)

A reference clock of PLL is selected among the input clocks to the BICK or LRCK pin. Required clock for the AK4753
is generated by an internal PLL circuit. Input frequency is selected by PLL3-0 bits (Table 4).

Sampling frequency corresponds to a range from 7.35kHz to 48kHz by changing FS3-0 bits (Table 6).

AK4753 DSP
MCKI
BICK 32fs or 64fs BCLK
LRCK 'fs LRCK
SDTI SDTO

Figure 22. PLL Slave Mode (PLL Reference Clock: BICK pin)

AK4753 DSP
MCKI
BICK > 32fs BCLK
LRCK 'fs LRCK
SDTI SDTO

Figure 23. PLL Slave Mode (PLL Reference Clock: LRCK pin)

m EXT Slave Mode (PMPLL bit = “0”, M/S bit = “0”)

When PMPLL bit is “0”, the AK4753 changes to EXT mode. Master clock is input from the XTI/MCKI pin, the
internal PLL circuit is not operated. This mode is compatible with I/F of a normal audio CODEC. The clocks required
to operate the AK4753 are MCKI (256fs, 512fs or 1024fs), LRCK (fs) and BICK (>32fs). The master clock (MCKI)
should be synchronized with LRCK. The phase between these clocks is not important. The input frequency of MCKI is
selected by FS1-0 bits (Table 9).

Mode FS3-2 bits FS1bit | FSobit | MCKIInput | Sampling Frequency
Frequency Range
0 X 0 0 256fs 7.35kHz ~ 48kHz | (default)
1 X 0 1 1024fs 7.35kHz ~ 13kHz
2 X 1 0 512fs 7.35kHz ~ 26kHz
3 x 1 1 512fs 7.35kHz ~ 26kHz

Table 9. MCKI Frequency at EXT Slave Mode (PMPLL bit = “0”, M/S bit = “0”) (x: Don’t care)

MS1311-E-00
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The S/N of the DAC at low sampling frequencies is worse than at high sampling frequencies due to out-of-band noise.
The out-of-band noise can be improved by using higher frequency of the master clock. The S/N of the DAC output
through LOUT1/ROUT1 and LOUT2/ROUT2 pins is shown in Table 10.

SN
MCKT 1 e QkHz, 20kHZLPF + A-weighted)
25615 37 dB
5126 9 dB
1024f5 97 dB

Table 10. Relationship between MCKI and S/N of LOUT1/ROUT1 and LOUT2/ROUT?2 pins (SPC1-0 bits = “00)

AK4753 DSP
256fs, 512fs or 1024fs
MCKI J MCLK
BICK . > 32fs BCLK
LRCK . 1fs LRCK
SDTI SDTO

A

Figure 24. EXT Slave Mode

B EXT Master Mode (PMPLL bit = “0”, M/S bit = “1”)

The AK4753 becomes EXT Master Mode by setting PMPLL bit = “0” or the M/S bit = “1”. Master clock is input from
the XTI/MCKI pin or the crystal oscillator circuit is used, the internal PLL circuit is not operated. The clock required to
operate the AK4753 is XTI/MCKI (256fs, 512fs or 1024fs). The input frequency of XTI/MCKI is selected by FS1-0

bits (Table 11).

Mode FS3-2 bits FSIbit | FSobit | XTUMCKIL | Sampling Frequency
Input Frequency Range
0 X 0 0 256fs 7.35kHz ~ 48kHz
1 X 0 1 1024fs 7.35kHz ~ 13kHz
2 X 1 0 S12fs 7.35kHz ~ 26kHz
3 X 1 1 S12fs 7.35kHz ~ 26kHz

(default)

Table 11. XTI/MCKI Frequency at EXT Master Mode (PMPLL bit = “0”, M/S bit = “1”) (x: Don’t care)

The S/N of the DAC at low sampling frequencies is worse than at high sampling frequencies due to out-of-band noise.
The out-of-band noise can be improved by using higher frequency of the master clock. The S/N of the DAC output
through LOUT1/ROUT1 and LOUT2/ROUT2 pins is shown in Table 12.

S/N
XTUMCKI (fs=8kHz, 20kHzLPF + A-weighted)
256fs 87 dB
512fs 96 dB
1024fs 97 dB

Table 12. Relationship between XTI/MCKI and S/N of LOUT1/ROUT1 and LOUT2/ROUT?2 pins (SPC1-0 bits = “00”)

MS1311-E-00 2011/07

_24 -



AsahiKASEI [AK4753]

AK4753 DSP

256fs, 512fs or 1024fs
MCKI MCLK
BICK 32fs or 64fs " BCLK
LRCK o JLRCK
SDTI SDTO

Figure 25. EXT Master Mode (External Clock Mode)

AK4753 ol
256fs, 512fs or 1024fs
DSP
BICK 32fs,64fs __ BCLK
LRCK [ TLRCK
SDTI SDTO

Figure 26. EXT Master Mode (X tal Mode)

BCKO bit BICK Output Frequency
0 32fs
1 64fs (default)
Table 13. BICK Output Frequency at Master Mode

MS1311-E-00 2011/07
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B System Reset

Upon power-up, the AK4753 must be reset by bringing the PDN pin = “L”. This ensures that all internal registers reset
to their initial values. The PDN pin must be set to “L” at power-up.

When PMADC bit is changed from “0” to “1”, the initialization cycle of ADC starts. The ADC outputs settle to data
correspondent to the input signals after the end of initialization. The time from the input of analog signals to the output
of analog signals including the initialization cycle of ADC is 1098/fs=25ms@fs=44.1kHz.

B Audio Interface Format

Eight types of the data formats are available and are selected by setting the DIF2-0 bits (Table 14). In all modes, the
serial data is MSB first, 2’s complement format. Audio interface formats can be used in both master mode and slave
mode. LRCK and BICK are output from the AK4753 in master mode, but must be input to the AK4753 in slave mode.

DIF2 | DIFI DIFO .
Mode bit bit bit SDTI LRCK BICK Figure
0 0 0 0 16-bit DSP Mode H/L >32fs Table 15
1 0 0 1 16-bit LSB justified H/L >32fs Figure 31
2 0 1 0 16/20/24-bit MSB justified H/L | 32fs or >48fs | Figure 33
3 0 1 1 16/20/24-bit I*S compatible L/H 32fs or >48fs | Figure 34 | (default)
4 1 0 0 20-bit LSB justified H/L >40fs Figure 32
5 1 0 1 24-bit LSB justified H/L >48fs Figure 32
6 1 1 0 20-bit DSP Mode H/L >48fs Table 16
7 1 1 1 24-bit DSP Mode H/L >48fs Table 17

Table 14. Audio Interface Format

In Mode 1/2/3/4/5, the SDTI is latched on the rising edge (“1) of BICK.
In Modes 0/6/7 (DSP mode), the audio I/F timing is changed by BCKP and MSBS bits.

When BCKP bit = “0”, the SDTI is latched on the falling edge (“4”) of BICK.
When BCKP bit = “1”, the SDTI is latched on the rising edge (“1”) of BICK.

MSBS bit can shift the position of the MSB data of SDTI to the position of the half cycle of the BICK.

MS1311-E-00 2011/07
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DIF2

DIF1

DIFO

MSBS

BCKP

Audio Interface Format

Figure

MSB data of SDTI is latched on the falling edge
(“\L”) of the first BICK after the rising edge (“T”) of
LRCK.

Figure 27

(default)

MSB data of SDTI is latched on the rising edge
(“T*) of the first BICK after the rising edge (“T) of
LRCK.

Figure 28

MSB data of SDTI is latched on the falling edge
(“4”) of the first BICK after the falling edge (“4”)
of the first BICK after the rising edge (“T”) of
LRCK.

Figure 29

MSB data of SDTI is latched on the rising edge
(“T) of the first BICK after the rising edge (“1) of

the first BICK after the rising edge (“7”) of LRCK.

Figure 30

Table 15. Audio Interface Format in Mode 0

DIF2

DIF1

DIF0

MSBS

BCKP

Audio Interface Format

Figure

MSB data of SDTTI is latched on the falling edge
(“i”) of the first BICK after the rising edge (“T”) of
LRCK.

Figure 35

(default)

MSB data of SDTI is latched on the rising edge
(“T) of the first BICK after the rising edge (“T”) of
LRCK.

Figure 36

MSB data of SDTT is latched on the falling edge
(“4”) of the first BICK after the falling edge (“4”")
of the first BICK after the rising edge (“T”) of
LRCK.

Figure 37

MSB data of SDTT is latched on the rising edge
(“T) of the first BICK after the rising edge (“T) of
the first BICK after the rising edge (“7”) of LRCK.

Figure 38

Table 16. Audio Interface Format in Mode 6

DIF2

DIF1

DIF0

MSBS

BCKP

Audio Interface Format

Figure

MSB data of SDTI is latched on the falling edge
(“i«”) of the first BICK after the rising edge (“T”) of
LRCK.

Figure 39

(default)

MSB data of SDTI is latched on the rising edge
(“T*) of the first BICK after the rising edge (“T”) of
LRCK.

Figure 40

MSB data of SDTT is latched on the falling edge
(“d”) of the first BICK after the falling edge &%)
of the first BICK after the rising edge (“T”) of
LRCK.

Figure 41

MSB data of SDTI is latched on the rising edge
(“T*) of the first BICK after the rising edge (“T) of
the first BICK after the rising edge (“T”") of LRCK.

Figure 42

MS1311-E-00
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LRCK ] [

(Master)

ek T i 7R
63 0 1 2 U4 15 16 17422 23 24 25 264430 31 32 33 34 35 36 37?59 60 61 62 63 0

Tesnnnny NNl Annnnnly
i Lch ﬁ ! Rch/ 7 ! i
. 1 Rehz 7 ! 7/ !

. ” 7/, 7 . 7/

sor) [/ [om[Z]o[e [T s [/ ]0: 7
! o é o é !
b 1/fs >

15:MSB, 0:LSB

Figure 27. Mode 0 Timing (BCKP bit=“0”, MSBS bit= “0")

LRCK ] [

(Master)

rok AN

(Slave)

63 0 1 2 7 15 16 174422 23 24 25 26?30 31 32 33 34 35 36 374459 60 61 62 63 0

‘%

Ann 2
BICK(64fs) 7 7/ UL
SDTI(i) ]15|14|13¢1|0|15% 9|8|7|6|?|1|0: é
P Z 7 Z s Z >

15:MSB, 0:LSB
Figure 28. Mode 0 Timing (BCKP bit=“1”, MSBS bit= “0")

LRck  f ] [ ]

(Master)
WRek 1 V72 2 2 2 2 2 2 7201 )
63 0 1 2 4 15 16 174g22 23 24 25 264430 31 32 33 34 35 36 37459 60 61 62 63 0
BICK(84fs) | | 1| WM 2 ﬁﬂ_|_|_|_|_|_|_|_|_(
1 Lch % Rch/ 4 I
. | mmE A Z !
sorioy __[wle[egi[o[s[Ze e s ]/l [0 Z
P Z 4 Z 1/fs a >
' 15:MSB, 0.LSB !

Figure 29. Mode 0 Timing (BCKP bit=“0”, MSBS bit= “1")

LRck — f ] [ ]

(Master)
LRCK @
(Slave) —T V %
63 0 1 2 7 15 16 17?22 23 24 25 26?30 31 32 33 34 35 36 37;59 60 61 62 63 0

sokess) | [ 111U L IZ0 U U U0 U U UL U LU0 LU

i Leh é | Reh?, 6 ! ? :
SDTI(i) |15|14|1341|0|15|ﬁ-|9|8|7|6|%|1|0, ..-'/"'

. . Z 7 Z .

¢ 1/fs >

15:MSB, 0:LSB
Figure 30. Mode 0 Timing (BCKP bit= “1”, MSBS bit= “1”)
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LRCK | |
'1516'2324'3101?1516?2324?31 4,
BICK(64fs)
: M/m/m é w
SDTl() Don't care 15 817 Don’t care 15 817 ,-""' 0 |Don’t care
DTG | | Iél | I/I | | IA_I A | g]
e— LchDATA pie RchDATA — i
15:MSB, 0:LSB
Figure 31. Mode 1 Timing
LRCK | | |
1 8 W12 S 23 A 31 0 1 S 8 A 12 W4 23 e 31 0 1 2 3 4 W
Z 727 z 'z 2?7 Z
/ 21021017 210721021 0% Z
BICK(64f:
; ﬂﬂﬂﬂﬂﬂﬂﬂgﬂgﬂﬁﬂ@ﬂﬂﬂﬂﬂﬂg
SDTI(i) Don'’t care /I/ 8 | /¥ | 0 |Dontcare 4/ | IDontcare 4
Mode4 | 19:MSB, 0:LSB ? 7
SDTl(i) |Dontcare |23|KJ£|_/J_|_/| |Dontcare |23|/|19|% | |Dontcare %
Modeb | 23:MSB, 0:LSB Z 7
l—— Lch DATA ;f: RchDATA — i
Figure 32. Mode 4/5 Timing
LRCK | |
g 21N% 7
BICK /LI_L?U_M /WU_L/ %j
SDTI(i) ? 2 | Don't |15|14L 2 | Don't |15|14|13|12| 112
16bit T 77 Z /J_L/ ; ; g_
SDTI(i) 1918 é| 4 M | Don't |19|18|/J_|_/| .»{ | Don't |19|18|17|16|154
20bit ; 7 Z ? ,,. / ,/; ! 96_
SDTI(i 232271 8 4 [7] 0] pont [23]22 8 [/ a]%]o0] Dont [23]22]21]20]1
ro BRI T [ [ /T /] [ o B[
54— Lch DATA ~:4 Rch DATA —b:
Figure 33 Mode 2 Timing
LRCK | |
/ y “
BicK mﬂwm/m/w/ TULAN jﬂﬁﬂﬂﬂﬂﬂg
soTi() -“ /EL/ o |1s|14|...=J_LZ 7, [oom |15|«4|13|«2|”;]
16bit Y/ 77
SDTI() 19 18 / /EL/ Don't 19 18 ?// 0 ?« [ Dont |19|18|17|16|,{|
-
/

SDTI -’gI/ ‘,|0|Dont|23|22|,« / Z1 0|Dont|23|22|21|20|;:|

r
A

:4— Lch DATA ;:‘ Rch DATA —N

Figure 34. Mode 3 Timing
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-

(Master)
wex - _ i .1
63 0 1 2 ¥ 2 219423 24 25 26 27/,37 38 39 40 41 42 43 44 45 464/ 61 62 63 0
Z 7
BICK(64fs) ; ? ;/5
1 Lch 7 Rch¢ 7 : 7 !
SDTI(i) |19|18|17?/fo|19|,/-'|16|15|14|13% 2] 1]0, f
< & Z a 1ffs Z %

" 19:MSB, 0:LSB
Figure 35. Mode 6 Timing (BCKP bit= “0”, MSBS bit= “0”)

LRCK |

-

(Master

LRCK | 7

%1

(Slave)

/e 61 62 63 0

63 0 1 2 ‘./i"' 20 21723 24 25 26 27;37 38 39 40 41 42 43 44 45 46
sick(ears) | [} 11117% ﬁnﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂéﬂﬂﬂﬂ
"Rehvs
1 Lch i Reh v, !

/ i
. AL Z | Z
SDTI(i) |19|18|17//;0|19|7|16|15|14|13|2|2|1|O| ﬁ,—’
I A é e/ "':: I
€ 1ffs »
19:MSB, 0:LSB

Figure 36. Mode 6 Timing (BCKP bit= “1”, MSBS bit= “0")

LRCK |

(Master)

ek T

21 %

63 0 1 2 2; 20 21:423 24 25 26 27;37 38 39 40 41 42 43 44 45 46 £ 61 62 63 0
soess [ LT LUZU U2 U UL UZ U U UL UL LU UUULY
| Leh 7, 1 Rch% / | j
SDTI(i) |19|18|17a$0|19|2|16|15|14|13|:4|2|1|0| ;

I i/ /. e e

¢ 1/fs

19:MSB, 0:LSB
Figure 37. Mode 6 Timing (BCKP bit=“0”, MSBS bit= “17)

LRCK |

-

(Master)

LRCK %
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SDTI(i) |19|18|17,.«20|19|?|16|15|14|13% 2[1]0] f
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19:MSB, 0:LSB

Figure 38. Mode 6 Timing (BCKP bit=“1”, MSBS bit= “17)
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LRcK ] |_

(Master)

\RCK | V777

(Slave)

20 21/23 24 25 26 27 37 38 39 40 41446 47 48 49 50 #4 61 62 63
BICKBMSHﬂHﬂ/ ﬂwumu’ﬂﬂﬂﬂﬂ%ﬂﬂm
IRch

' Lch |
SDTI(i) |23|22|21f4|3|f| |23|22|21| |1|0i
1 A 4 '’
Iq 1/fs >

23:MSB, 0:LSB
Figure 39. Mode 7 Timing (BCKP bit=“0”, MSBS bit= “0")

LRk f ] [

(Master)

\ReK T V%% % % % % % % 221

(Slave)

' 20 21‘{23 24 25 26 27/37 38 39 40 41/46 47 48 49 50 ¢ 61 62 63 0
BICK(64fs) WU_U_U_U_L// %
1 Leh 1 Rch o !

AN

AN,
ORI

[rofofs]7]

DN

ﬁ 5 -
SDTI(i) |23|22|21"f4|3|,—-§| [2[22[21]Z ][0 9[8[ 7[4] " ]°] 7
7 /) 7 7, 7, .
e s >
23:MSB, 0:LSB

Figure 40. Mode 7 Timing (BCKP bit=“1”, MSBS bit= “0")
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(Master)
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' Loh 7, i Ren 4 / ! 7 :
SDTI() -://w’ AV NEREREDRynoE |
I /] 7 ] 4 ""; 1
e 1/fs >!
23:MSB, 0:LSB

Figure 41. Mode 7 Timing (BCKP bit=“0”, MSBS bit= “1")

LRcK — f ] [ ]

(Master)
ek I |
63 f 20 21;"23 24 25 26 27/37 38 39 40 41/46 47 48 49 50 7 61 62 63 0
7 7 Z
BICK(64fs 7,
(6415) H gﬂﬂg Z Z
| Lch V/ / ' Rech 7z ,/-' ::; :
SDTI(i) 2322 21?‘ /| |23|22|21|9|1o|9|8|7|4|1|o| ,::;‘ |
4 7 7 1
1/fs ;:
23:MSB, 0:LSB
Figure 42. Mode 7 Timing (BCKP bit=“1”, MSBS bit= “1")
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B DSP Input Signals Setting

The AK4753 has three input sources for DSP. The inputs of digital, analog and mix signals can be changed by SEL1-0
bits. In the initialization, the setting is SEL1-0 bits = “00” (Analog Input).

SEL1-0 bits

Digital-in ¥

SWA1
SN

MIX (Do | DSP
Block

ADC

Figure 43. DSP Input source

SEL1 bit SELO bit DSP input source Note
0 0 Analog Default
0 1 Digital
1 0 MIX (Analog source)/2 + Digital source/2
1 1 N/A

m Bypass Mode

Table 18. DSP Input Setting (N/A: Not Available)

The AK4753 has a BYPASS pin for the DSP bypass mode. When the BYPASS pin is “L”, the DSP blocks are enabled.
When the BYPASS pin is “H”, the DSP blocks are disabled and the DATT outputs are skipped over the DSP blocks to

the DAC.

MS1311-E-00

L+R r E
2 P T DAC2
MIX o o— DSP2 I— o

BYPASS pin Mode
H DSP Bypass Mode
L Normal Operation

Table 19. Bypass Mode

BYPASS pin
o'l DsP1 U

DACT |,

;@{l
|

DATT |-¢ ety C4

Figure 44. Bypass Mode
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<Bypass Mode Control Sequence>

The AK4753 has a mute control output pin (MUTEN pin) for external speaker amplifier. In order to prevent a pop noise
through the AK4753, the MTUEN pin is connected to a mute pin or a standby pin of the external speaker amplifier.

BYPASS pin "
L
. H
MUTEN pin
L
ON
DSP Status
OFF
4 <4
(1) 2ms; 2ms (3) (4) 2ms; 2ms (5)
LOUT/ROUT (typ) I(ty|D) (typ): (typ)

pins ) )

Figure 45. Bypass Mode Control Sequence

(1) When the BYPASS pin turns “H”, the MUTEN pin is set “L”.

(2) Pop noise occuers after 2ms(@fs=48kHz), when the DSP bypass mode is changed.

(3) DSP bypass mode is chaneged, then the MUTEN pin is set “H” after 2ms(@fs=48kHz).
(4) When the BYPASS pin turns “L”, the MUTEN pin is set “L”.

(5) DSP bypass mode is chaneged, then the MUTEN pin is set “H” after 2ms(@fs=48kHz).

MS1311-E-00 2011/07
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B Audio DAC outputs Configurations

The AK4753 has three modes as Audio DAC Configurations; Stereo Mode, 2.1-channels Mode and 4-channels Mode.
Each mode is selected by SPC1-0 bits. In the initialization, the setting of the SPC1-0 bits is “00” (Stereo Mode).

-------------------------------------------------------------- yr-m-m--=-=--{ PMLO1 h
r|_PMDIG SPCA-0 bits 3 :
! ; 0:L1, R1 " L1orL1+L2 !
: v 1: L1412, R1+R2 " !
| SEL1-0bits SW2,3,4,5,6 +foaci |
: f e DSP1 |, o, SW3 T | ANA i
TR - ; for L1, R1 ’ 0 "'_DACILorR !
Digital-in [ v ’ 'Qeo—— DIG " orR1+R2 or R1+M !
1 SW1 1 | ! H
! HPF, LPF "' | DACIR '
: EQ, Limiter ol ANA L T
i o L1+L2, R1+R2 i t-TTisoiiroosrrsoooost
! DATT ¢ S or 'l 0:R1orR1+R2 |
: L1+M, R1+M i 1:L2orM !
ADC ! DSP2 ! DAC2L :
H 1—1 SW2 for L2, R2 ! ANA '
: 0 DAC2 i :
b M= R Mk HPF, LPF DIG i1 _DAC2L or 2R2 or M !
| 2 1 | EQ, Limiter |2 R2orM.M : :
: 0:L, R i | DAC2R .
1 > :
H 1M M 1 ANA !
O S PMLO2 |!
Figure 46. Block Diagram of Signal Path
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1. Stereo Mode (SPC1-0 bits = “00”: SW2 = “0”, SW3=“0", SW4=“0", SW5=“0", SW6=“0")

Table 20 shows the signal status and output condition when SPC1-0 bits= “00”. This output configuration is suitable for
a traditional stereo speaker system. Refer to the Figure 55 for functions and signal paths of the DSP block.

SEL1-0 bit SPC1-0 bit

v . L1+
SW2,3,4,5,6 QLR . DACIL |
nend SW3 ANA
: 1, R1
Digitalin —1 BR forld Rt L ‘Qeo—-o e
Sw1 HPF, LPF ! DACIR | L1-
T EQ, Limiter ANA
o
DATT | 4
DSP2 DAC2L | Ri1+
ADC  — } SW2 | forlL2, R2 ANA
0 DAC2
MIX ok 10 > HPF,.LI?F DIG
EQ, Limiter DAC2R Ri-
ANA [~
Figure 47. Block Diagram for Signal Path (SPC1-0 bits =“00")
Output Setting Signal and Output Block Output
SPCI1 bit | SPCO bit | Audio Signal | Polarity DAC Pin
L1 + DACIL . LOUT+ L1+
0 0 — DACIR  LOUT- L1-
(default) | (default) Rl + DAC2L | ROUT+ RI+
- DAC2R = ROUT- R1-
Table 20. Stereo Mode Setting and Output Signal Details
Block1
— o — LOUT+ >
Digital Source ————— | Digital-in bt Qo —— L ch
2-channel
AK4753 (Full-differential)
L ch Block2
Analog Source > Analog-in Ri5 T ROUTH——  Rep
: B tennd ROUT_ —>
R Ch ......................
Figure 48. 2-channels (Stereo) mode
MS1311-E-00 2011/07
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2. Stereo mode (HPF, LPF individual mode)
(SPC1-0 bits = “01”: SW2 =“0”, SW3=“1”, SW4=“0”, SW5=“0”, SW6= “0")

Table 21 shows the signal status and output condition when SPC1-0 bits = “01”. This output configuration is suitable
for a stereo speaker system which needs individual effects of DSP. L1(Hi), L2(Lo), R1 (Hi) and R2 (Lo) is an example
of the DSP setting. L1(Hi), R1(Hi) are signals which were after HPF in DSP1. And L2(Lo), R2(Lo) are signals which
were applied LPF in DSP2. Refer to the Figure 55 for functions and signal paths of the DSP block.

SEL1-0 bit SPC1-0 bit

v 1: L1+L2, R1+R2

SW2,3,4,5,6 + DAC1L itu)
i e Sua > ANA
T L,R 1, R1 0 DAC1 3
Digital-in [ v for L1, R1 ; ta
swi HPF, LPF ! -5 Toaom | i)
T EQ, Limiter L2 RisR2 §—o5 ] ANA [——
1]
ﬂa‘ DATT ¢
SW4
DSP2 0 + | pacaL | *(RI*R2)
ADC — p SW2 | forl2 R2 1 > ANA
0 DAC2
MIX o L |2, Re DIG swe
0:L,R > Himier ) DAC2R —(R1+R2)
9 ANA [~
Figure 49. Block Diagram for Signal Path (SPC1-0 bits = “01”)
Output Setting Signal and Output Block Output
SPC1 bit | SPCO bit | Audio Signal Polarity DAC Pin
+ + +
L1(Hi)+L2(Lo) DACIL LOUT L
0 | - DACIR LOUT- L-
. + DAC2L ROUT+ R+
RI(Hi)+R2(Lo
(Hi) (Lo) — DAC2R ROUT- R-

Table 21. Stereo Mode Setting and Output Signal Status Details

Block1

: LOUT+ |————m» L Ch
TLouT- >

Digital Source | ————| Digital-in

2-channel
AK4753 (Full-differential)
L ch Block2
> . ; ROUT+— »
Analog Source | Analog-in 2 pour— ——»  Reh

Figure 50. 2-channels (Stereo) Mode
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3. 2.1-channels mode (SPC1-0 bits = “10”: SW2 =“1”, SW3=“0", SW4=“1", SW5=“1", SW6=“0")

Table 22 shows the signal status and output condition when SPC1-0 bits = “10”. This output configuration is suitable
for a 2.1 channel application with a subwoofer. SW output is an example of the DSP setting.

L1(Hi), R1(Hi) are signals which were after HPF in DSP1. M(Lo) is signal which was after LPF in DSP2. Refer to the
Figure 55 for functions and signal paths of the DSP block.

SEL1-0 bit SPC1-0 bit

v 0:L1,R1, L1

SW2,3,4,5,6 E— + DACIL |

i e Sa > ANA

Digital-in v LR forL1,R1 |[LLR1 0 D&g —?
T SW5
swi HPF, LPF = DACIR | Ri
1—>0 EQ, Limiter ‘_59‘1)—> ANA ——
1]
ﬁo DATT |4 4
Sw4
DSP2 > 1+ | pacaL | M
ADC — SW2 | forlL2, R2 6@ ANA
Lo 1 DAC2 |+ >
HPF, LPF DIG [ ]
M = LLZR MIx w EQ, Limiter M, M _ SV\GG DAG2R "
1M, M ANA ——
Figure 51. Block Diagram for Signal Path (SPC1-0 bits = “10”)
Output Setting Signal and Output Block Output
SPC1 bit | SPCO bit | Audio Signal Polarity DAC Pin
L1(Hi)+R1(Hi) non DACIL LOUTI1 L
1 0 non DACIR ROUTI R
M(Lo) + DAC2L LOUT2 SW+
— DAC2R ROUT2 SW—

Table 22. 2.1-channels mode setting and Output Signal Status Details (SW: Subwoofer, M: Mono Mix)

Block1

% LOUTY ——p Lch  2-channel
~+# ROUT1 —— R ch (Single-ended)

Digital Source ———| Digital-in

AK4753
L ch Block2
> ) MOUT+}— 1-channel
Analog Source —— Analog-in . mout——— SV N e gitferential)
cl

Figure 52. 2.1-channels Mode (SW: Subwoofer, M: Mono Mix)
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4. 4-channels mode (SPC1-0 bits = “11”: SW2 = “0", SW3=“0", SW4=“1", SW5=“1", SW6=“1")

Table 23 shows the signal status and output condition when SPC1-0 bits = “11”. This output configuration is suitable
for a Two-Way Speaker System.

L1(Hi), L2(Lo), R1 (Hi) and R2 (Lo) is an example of the DSP setting. L1(Hi), R1(Hi) are signals which were after
HPF in DSPI1. L2(Lo) and R2(Lo) are signals which were after LPF in DSP2. Refer to the Figure 55 for functions and
signal paths of the DSP block.

SEL1-0 bit SPC1-0 bit

v 0: L1, R1, ’
SW2,3,4,5,6 —_— - DACIL
: FIV VLY > ANA
H Uor i
Digital-in H LR forL1,R1 |-BRT 0 Dgg —*
(o | sws
o HEF, LEF L DACIR | Ri
EQ, Limiter «_59‘1’—’ ANA | ——
1]
DATT |4 4
Sw4
L2
DSP2 - 1+ | pacaL
ADC ) SW2 | forl2, R2 o ANA [
0 DAC2
g L | P[] sws>
& bmier ' ~o~ 1 | DACR | R2
eLR | St AaNA [——

Figure 53. Block Diagram for Signal Path (SPC1-0 bits = “11”)

Output Setting Signal and Output Block Singnal
SPC1 bit | SPCO bit | Audio Signal Polarity DAC Pin
L1(Hi)+R1(Hi) non DACIL | LOUTI L(Hi)
| 1 non DACIR . ROUTI R(Hi)
L2(Lo)+R2(Lo) non DAC2L | LOUT2 L(Lo)
non DAC2R | ROUT2 R(Lo)

Table 23. 4-channels Mode Setting and Output Signal Status Details
(Hi: High Frequency Signal, Lo: Low Frequency Signal)

Block1

SO ] » L(Hi)ch
Digital Source |—— | Digital-i LRI Loutt €
g Digital-in 2. ROUT1 > R(Hi)ch

4-channel
AK4753 (Single-ended)
L ch Block?2

. LOUT2|——» L(Lo)ch
: ROUT2 f—-—p R(Lo) ch

Analog-in

vy

Analog Source

R ch

Figure 54. 4-channels Mode and Output Bridge Configuration
(Example: Hi= High Frequency Signal, Lo= Low Frequency Signal are for Two-Way Speaker system.)
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B DSP Functions and Signal Path

The AK4753 has two DSP circuit blocks and one digital volume circuit (DATT). Each DSP block can be set
individually for HPF/LPF, Five Biquads EQ, Pre-Gain, Limiter, and Post-Gain.

—>

DATT

HPF/

{ DSP1 for L1, R1 *

[AK4753]

Five

A 4

LPF

Pre

> Biquads

A 4

Post

P> .
7 Gain

Limiter

7| Gain

Any coefficient

Any coefficient

Any coefficient

Any coefficient

Any coefficient

Any coefficient

DATT: HPF/LPF: EQ1-5: Pre-Gain: Post-Gain:
L/R7-0 1FA 19-0 1E_1-5A 19-0 1PREG 1-0 1PSTG 1-0
ATS1-0 1FB 19-0 1E_1-5B 19-0
1FC 19-0 1E_1-5C19-0
 DSP2forL2,R2 i
.| HPF/ .| Five | Pre R | Post
> LPF —Biquads[ ] Gain —>| Limiter > Gan [

Any coefficient
HPF/LPF:
2FA 19-0
2FB 19-0
2FC 19-0

Any coefficient
EQ1-5:
2E_1-5A 19-0
2E_1-5B 19-0
2E_1-5C 19-0

Any coefficient
Pre-Gain:
2PREG 1-0

Any coefficient

Any coefficient
Post-Gain:
2PSTG 1-0

Figure 55. DSP Functions and Signal Path

Refer to the each description of the function for detail settings. Available effects of the DSP are shown in Table 28.
Those effects in each function block of the DSP1 and DSP2 are set together, “L1 and R1” or “L2 and R2”.

MS1311-E-00
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m Digital Volume and Gain Control

The AK4753 has three volume controls as gain setting of the amplifier outputs. Digital volume control is the general
volume to adjust the output signal level in normal operation. Pre-Gain and Post-Gain are for gain setting of the signal
level in the signal path.

1. Digital Volume (DATT)

The Ak4753 has a built-in channel independent digital volume (DATT) with 256 levels in 0.5dB steps including
MUTE. The transition time between the set levels by L7-0 bits (R7-0 bits) can be set by DVTM bit. When DVTM bit =
“0” (Table 25), the transition time from 0dB(00H) to MUTE(FFH) is 1024/fs (21.3ms@fs=48kHz). When the PDN pin
is set to “L”, the volume level is initialized to MUTE(FFH). The transition between the set levels is soft transition.
Therefore a switching noise does not occur within the transition. When the PMSAR bit = “1”, the volume and gain
follows the SAR value and the register setting of DATT (L/R7-0 bits) is invalid.

L/R7-0 bits Attenuation Level
00H 0dB
01H —0.5dB
02H —1.0dB
03H —1.5dB
FDH —126.5dB
FEH —127.0dB
FFH MUTE (—x) (default)
Table 24. Digital Volume ATT Value
. ATT speed
DVIM bt [ e MUTE 1 step
0 1024/fs 4/fs (default)
1 256/fs 1/fs

Table 25. Transition Time among ATT7-0 Setting Values of the Digital Volume

2. Pre-Gain
The AK4753 has the four steps volume before a limiter circuit. The volume levels of L channel and R channel are
in common in one DSP block, but levels between two DSP blocks are independent. Volume levels are set by
1PREG1-0 and 2PREG1-0 bits (Table 26). When the set level is changed, a switching noise occurs because the
volume level is re-written by the register directory.

1PREG1-0 bits

2PREG1-0 bits

GAIN(dB) Step

00 0.0 (default)
01 +6.0

10 +12.0 6.0dB

11 +18.1

Table 26. Pre-Gain Setting

3. Post-Gain
The AK4753 has the four steps volume after the limiter circuit. The volume levels of L channel and R channel are
in common in one DSP block, but those levels between two DSP blocks are independent. Volume levels are set by
IPSTG1-0 and 2PSTG1-0 bits (Table 27). When the set level is changed, a switching noise occurs because the
volume level is re-written by the register directory.

TPSTG1-0 bits
2PSTG1-0 bits GAIN(dB)
00 0.0 (default)
01 +3.5
10 16.0
1 18.0

Table 27. Post-Gain Setting

MS1311-E-00 2011/07
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m DSP Block

[AK4753]

Available setting of HPF, LPF and 5-programmable Biquads in Stereo mode, 2.1 channel mode and 4-channel mode are
shown in Table 28. HPF, LPF and 5EQ in Table 28 should be set carefully according to the frequency response of the
speaker which is actually used. The parameter of each setting can be set freely for application requests.

Output DSP Available setting channel
Mode Channel | Pin | Signal | 5™ | HPF | LPF | 5EQ | Pre-Gain | Limiter | Post-Gain
channel
Leh QUL b LF b pepr | Lt | L1 | L1 L1 LI LI
Out2 L-
Stereo Ou3 o
R ch oud | Ro DSPI | RI | RI R1 R1 R1 R1
Outl | LHDT | DSPL | L1 [ (LD | LI L1 Ll Ll
Leh L(Lo)+ | DSP2 | (L2) | L2 L2 L2 L2 L2
oup | LCHD- [ DSPL | L1 [ (LD | LI L1 Ll L1
Stereo L(Lo)- | DSP2 | (L2) | L2 L2 L2 L2 L2
(HPF, LPF) Outs | RHD+ [ DSPL [ R1 | (R1)| RI R1 R1 R1
R ch R(Lo)+ | DSP2 | (R2) | R2 R2 R2 R2 R2
Outa | RCGHD- [ DSPL | R1 | (RD) | RI R1 R1 R1
R(Lo)- | DSP2 | (R2) | R2 R2 R2 R2 R2
L ch Outl | LH)) | DSP1 | L1 [ (@) | LI LI Ll Ll
21 R ch Out2 | RHi) | DSP1 | R1 | (RI1) | RI RI RI RI
.1-channels Out3 | M(Lo)+
SWeh =5 T M (Lo DSP2 | M) | M M M M M
L(Hi)ch | Outl | LIHi) | DSPI | LI | (@) | LI L1 Ll Ll
A-channels | R(HDch | Ou2 [ RI(HD) [ DSP1 | RI [RD [ RI RI RI R1
L(Lo)ch | Out3 | L2(Lo) | DSP2 | (L2) | L2 L2 L2 L2 L2
R (Lo)ch | Out4 | R2(Lo) | DSP2 | R2) | R2 R2 R2 R2 R2

Table 28. Available Settings for DSP and Signal Path of Each Speaker Configuration (SW: Subwoofer, M: Mono Mix)

MS1311-E-00

HPF / LPF

Any coefficient

; HPF/LPF:
 1FA19-0, 2FA 19-0
~ 1FB 19-0, 2FB 19-0
.~ 1FC 19-0, 2FC 19-0

Figure 56. Digital HPF/LPF
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m HPF and LPF Coefficients

HPF and LPF are controlled by 1FILSEL and 2FILSEL bits. When 1FILSEL and 2FILSEL bits= “1”, this block works
as a HPF. When 1FILSEL and 2FILSEL bits= “0”, this block works as a LPF. ON/OFF switching of this block can be
controlled by 1FILEN and 2FILEN bits. When the block of HPF/LPF becomes OFF mode by 1FILEN and 2FILEN
bits= “0”, the audio data passes this block by 0dB gain. The setting of the coefficients should be made when the
AKA4753 is in the state that 1FILEN bit =2FILEN bit=“0".

fs: Sampling frequency
fc: Cutoff frequency (-6dB point)

Register setting (Note 22)
1FA19-0, 2FA19-0 bits = A
1FB19-0, 2FB19-0 bits =B
1FC19-0, 2FC19-0 bits = C

1FILSEL bit “0” (LPF) “1” (HPF)
2FILSEL bit
o fc
1 1/ tan ( fs)

A 142 cosG ﬂj / tan(”f%j + l/tanz(ﬂfc fs) 142 cosG ﬂj / tan(ﬂf%) + 1/ tan’ (ﬂfc fs)

l—l/tanz(ﬂfc fs)
B 2% 1 af af
C 2 C
1+Zcos(47rj/tan( %sj“/tan ( fsj

. 1-2 cos(i ﬂj/tan(ﬂf%sj + l/tanz(”fc fs)
142 cos(j1 ﬂj/tan(ﬂfc fsj + l/tanz(mcc fs)

1, o2 )2 a2 )\
Transfer H(Z):(A 14227 +2 j H(z):[Al 277 +12 j

function 1+ Bz +Cz2 1+Bz'+Cz 7

The cutoff frequency should be set within the range as follows.

HPF: 1.042x107<fc/fs<0.24 fc min=50Hz fc max =11.5kHz @ fs=48kHz
LPF: 5.208x107<fc/fs<0.24 fc min=250Hz fc max = 11.5kHz @ fs=48kHz

Other fs settings lower than above for LPF are shown in Table 29.

fo/fs fo(@fs=48kHz) | A(dec) B(dec) C(dec)
1.921x10° 94.8Hz 5 259845 | 128793
2.137x10° 103.9Hz 6 259624 | 128576
2.333x10° 112.0Hz 7 259426 | 128382
5208x10° 250Hz 34 256079 | 125144

Table 29. Low Frequency Band Setting of LPF
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m Five Programmable Biquads

This block can be used as an equalizer or notch filter. 5-band equalizer (EQ1, EQ2, EQ3, EQ4 and EQ5) is ON/OFF
independently by EQ1, EQ2, EQ3, EQ4 and EQ5 bits. When the equalizer is OFF, the audio data passes this block by
0dB gain. E1A19-0, E1B19-0 and E1C19-0 bits set the coefficient of EQ1. E2A19-0, E2B19-0 and E2C19-0 bits set the
coefficient of EQ2. E3A19-0, E3B19-0 and E3C19-0 bits set the coefficient of EQ3. E4A19-0, E4B19-0 and E4C19-0
bits set the coefficient of EQ4. ESA19-0, ESB19-0 and E5C19-0 bits set the coefficient of EQS5. EQx (x=1~5)
coefficient should be set when EQx bit = “0” or PMDAC bit = “0”. When the SA2 bit =“1”, K, gain must be set to “1”
for the DSP channel selected by the SA2SEL bit.

fs: Sampling frequency

fo, ~ fos: Center frequency

fb, ~ fbs: Band width where the gain is 3dB different from center frequency
Ki~Ks:Gain(-1<K,<3)

Register setting (Note 22)
EQI: E1A19-0 bits =A,, E1B19-0 bits =B;, E1C19-0 bits =C,
EQ2: E2A19-0 bits =A,, E2B19-0 bits =B,, E2C19-0 bits =C,
EQ3: E3A19-0 bits =A3, E3B19-0 bits =Bs, E3C19-0 bits =C;
EQ4: E4A19-0 bits =A,, E4B19-0 bits =B,, E4C19-0 bits =C,
EQ5: ESA19-0 bits =As, ESB19-0 bits =Bs, ESC19-0 bits =C;
(MSB=E1A19, E1B19, E1C19, E2A19, E2B19, E2C19, E3A19, E3B19, E3C19, E4A19, E4B19, E4C19, ESA19,
E5B19, E5C19; LSB= E1A0, E1B0, E1C0, E2A0, E2B0, E2C0, E3A0, E3B0, E3C0, E4A0, E4B0, E4C0, E5AO,
E5B0, ESCO0)
tan (rfb,/fs) 2
A, =K, x , B, =cos(2r fo,/fs) x Ch=—
1 + tan (nfb,/f5) 1 + tan (rfb,/fs)

n=1,2,3,4,5)

1 — tan (nfb,/f5)

1 + tan (rfb,/fs)

Transfer function
H(z) = 1 + hi(2) + hy(2) + h3(2) + ha(2) + hs(2)

-2

1-z
h, (z) = A,
1-B,z - Cyz *
n=1,2,3,4,5)

The fbn should be set within the range as follows.
fon/fs < 0.25
The fOn (center frequency) should be set within the range as follows.
3.125x107 < fOn/fs < 0.4969
When the fOn/fs is less than 3.125x107, the step width of the fOn which can be set up becomes the biggest in the case of
fbn/fs=0.25. (Table 30)

fOn/fs fOn(@fs=48kHz) An (dec) (Kn=-1) Bn (dec) Cn (dec)
8.542x10 41Hz -65536 131070 0
1.083x10 ~ 52Hz -65536 131069 0
1.229x10 ~ 59Hz -65536 131068 0
3.125x10 150Hz -65536 131047 0

Table 30. The Center Frequency in the low frequency band
(when the coefficients of An, Bn and Cn is fbn/fs=0.25)

Note 22. Translation the filter coefficient calculated by the equations above from real number to binary code (2’s
complement)
X = (Real number of filter coefficient calculated by the equations above) x 2'7
X should be rounded to integer, and then should be translated to binary code (2’s complement).
MSB of each filter coefficient setting register is sign bit.

MS1311-E-00 2011/07
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H Limiter Operation

ALMT]1 bit controls ON/OFF of the limiter operation of the DSP1 block. ALMT?2 bit controls ON/OFF of the limiter
operation of the DSP2 block. DSP1 block and DSP2 block are controlled completely independent by Limiter Mode
Control, Timer Select and Reference Level control bits.

1. Limiter Movement

During a limiter operation, when either Lch or Rch exceeds the limiter detection level (Table 31), the VOL values
(same value for Lch and Rch) are attenuated automatically by the amount defined by the limiter ATT step set by
LMAT1-0 bits (Table 32).

When ZELMN bit = “0” (zero cross detection is enabled), LEFSTN bit = “0” (fast limiter is enabled) and the output level
is less than full-scale, the VOL values (Lch and Rch) are changed by a limiter operation at the individual zero crossing
points of Lch and Rch or at the zero crossing timeout. ZTM1-0 bits set the zero crossing timeout period of both limiter
and recovery operation (Table 33). When the output level exceeds full-scale, VOL values are immediately (Period: 1/fs)
changed. When LFSTN bit= “1” (fast limiter is disabled), VOL values are changed at the individual zero crossing point
of each channels or at the zero crossing timeout regardless of the output level.

When ZELMN bit = “1” (zero cross detection is disabled), VOL values are immediately (period: 1/fs) changed by a
limiter operation. Attenuation step is fixed to 1 step regardless of the LMAT1-0 bits setting.

After completing the attenuate operation, unless ALMT]1 bit or ALMT2 bit is changed to “0”, the operation repeats
when the input signal level exceeds limiter detection level.

LMTHI1 bit| LMTHO bit Limier Detection Level Recovery Waiting Counter Reset Level
0 0 Limiter Output > —2.5dBFS —2.5dBFS > Limiter Output > —4.1dBFS (default)
0 1 Limiter Output > —4.1dBFS —4.1dBFS > Limiter Output > —6.0dBFS
1 0 Limiter Output > —6.0dBFS —6.0dBFS > Limier Output > —8.5dBFS
1 1 Limiter Output > —8.5dBFS —8.5dBFS > Limier Output > —12dBFS

Table 31. Limiter Detection Level / Recovery Counter Reset Level

LMATI LMATO _ Lirpitf:r ATT Step (0..375dB/step) _
bit bit Limiter Output | Limiter Output | Limiter Output | Limiter Output
> LMTH > FS > FS + 6dB >FS +12dB
0 0 1 1 1 1 (default)
0 1 2 2 2 2
1 0 2 4 4 8
1 1 1 2 4 8

Table 32. Limiter ATT Step

. . Zero Crossing Timeout Period
ZIM1 bit | ZTMO bit 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 33. Zero Crossing Timeout Period

MS1311-E-00 2011/07
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2. Limiter Recovery Operation

A limiter recovery operation waits for the WTM2-0 bits (Table 34) to be set after completing a limiter operation. If the
input signal does not exceed “recovery waiting counter reset level” (Table 31) during the wait time, the limiter recovery
operation is completed. The VOL values (Lch and Rch) are automatically incremented by RGAIN1-0 bits (Table 35) up
to the set reference level (Table 36) with zero crossing detection which timeout period is set by ZTM1-0 bits (Table 33).
Then the VOL'’s are set to the same value for both channels. This limiter recovery operation is executed at a period set
by WTM2-0 bits. When zero cross is detected at both channels during the wait period set by WTM2-0 bits, a limiter
recovery operation waits until WTM2-0 period and the next recovery operation is completed. If ZTM1-0 is longer than
WTM2-0 and no zero crossing occurs, a limiter recovery operation is made at a period set by ZTM1-0 bits.

For example, when the current VOL value is 30H and RGAIN1-0 bits are set to “01” (2 steps), VOL is changed to 32H
by the limiter operation and then the input signal level is gained by 0.75dB (=0.375dB x 2). When the VOL value
exceeds the reference level (REF7-0 bits), the VOL values are not increased.

When

“Limiter recovery waiting counter reset level (LMTH1-0) < Output Signal < Limiter detection level (LMTH1-0)”
during a limiter recovery operation, the waiting timer of limiter recovery operation is reset.

When

“Limiter recovery waiting counter reset level (LMTH1-0) > Output Signal”,

the waiting timer of limiter recovery operation starts.

The limiter operation corresponds to the impulse noise. When the impulse noise is input, limiter recovery operation is
faster than a normal recovery operation (Fast Recovery Operation). When large noise is input to microphone
instantaneously, quality of small signal level in the large noise can be improved by this fast recovery operation. The
speed of fast recovery operation is set by RFST1-0 bits (Table 37).

WTM2 WTM1 WTMO Recovery Operation Waiting Period

bit bit bit 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 34. Recovery Operation Waiting Period

RGAINI bit RGAINO bit 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 35. Recovery GAIN Step

MS1311-E-00 2011/07
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REF7-0 bits GAIN(dB) Step (dB)
F1H 0 (default)
FOH -0.375
EFH -0.75
AOH -30.375
9FH -30.75
9EH -31.125
: : 0.375
50H -60.375
4FH -60.75
4EH -61.125
02H -89.625
01H -90.0
00H MUTE
Table 36. Reference Level at Recovery Operation
RFST1 bit RFSTO bit Recovery Speed
0 0 4 times (default)
0 1 8 times
1 0 16times
1 1 N/A
Table 37. Fast Recovery Speed Setting (N/A: not available)
3. Example of the Limiter Operation Setup
An example of the limiter setting is shown in Table 38.

. fs=8kHz fs=44.1kHz
Register Name | Comment Data Operation Data Operation
LMTHI1-0 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 Reference level at recovery operation F1H 0dB F1H 0dB
LMATI-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
Table 38. Example of the Limiter Operation Setting
MS1311-E-00 2011/07
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H Line Outputs

Line outputs of the AK4753 have internal resisters in series. The resister value is 200€ (typ). By just connecting small
capacitors between VSS1 and each the LOUT1/2 or ROUT1/2 pin, high frequency noise will be significantly reduced.

AK4753
moawp | LOUTI2
W09 | —
150pF ____
(max)

Figure 57. External Circuit for Stereo Line Outputs (In case of using high frequency noise reduction circuit.)

<Line Outputs Control Sequence>

The AK4753 has a mute control output pin (MUTEN pin) for external speaker amplifier. In order to prevent a pop noise
through the AK4753, the MTUEN pin is connected to a mute pin or a standby pin of the external speaker amplifier.

In the PLL mode, when the PLL is unlocked or the line outputs are disabled, the MUTEN outputs “L”. When the PLL is
locked and the line outputs are enabled, the MUTEN outputs “H”.

PMLO1/2 bit

MUTEN pin MUTE On

—_—
———
' 4ms (typ)

i

LOUT1/2, v/

ROUT1/2 pins ! Normal Output
i

Figure 58. Line Outputs Control Sequence

MUTE Off MUTE On

MS1311-E-00 2011/07
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H SAR 8-bit ADC

[AK4753]

The AK4753 incorporates a 8-bit successive approximation resistor A/D converter for DC measurement.
By connecting potentiometers, the gain of DATT can be controlled by SAIN1and the gain of EQI can be controlled by

SAIN2.

The A/D converter output for the SAINTI pin is a straight binary format as shown in Table 39.

Input Voltage Output Code | Attenuation Level
(AVDD-1.0LSB) ~ AVDD 00H 0dB
(AVDD-2.0LSB) ~ (AVDD-1.0LSB) 01H -0.5dB

1.0LSB ~ 2.0LSB FEH -127dB
0 ~ 1.0LSB FFH MUTE (—c0)

Table 39. Output Code for the SAIN1 Pin

The A/D converter output for the SAIN2 pin is a straight binary format as shown in Table 40.

Input Voltage Output Code
(AVDD-1.0LSB) ~ 00H
(AVDD-2.0LSB) ~ (AVDD-1.0LSB) 01H
1.0LSB ~ FEH
0 ~ FFH

Table 40. Output Code for the SAIN2 pin

Output Code Gain@EQ1 K/ @EQ1
00H ~ 04H
+12. .
0SH ~ 09H 12.0dB 2.981
0AH ~ OEH +11.5dB 2.758
OFH ~ 13H +11.0dB 2.548
14H ~ 18H +10.5dB 2.350
7DH ~ 81H 0dB 0
E6H ~ EAH -10.5dB -0.701
EBH ~ EFH -11.0dB -0.718
FOH ~ F4H -11.5dB -0.734
F5H ~ F9H
FAH - FFH -12.0dB -0.749
Table 41. Gain Setting of EQ1
SA2SEL bit K,
0 DSP1 (default)
1 DSP2
Table 42. Source for the SAIN2 pin
SA2 bit SAIN2 pin
0 Disable (default)
1 Enable

Table 43. Configuration for the SAIN2 pin

MS1311-E-00
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CTM1 bit | CTMO bit Cycle Time
fs=8kHz | fs=44.1kHz
0 0 4/fs 0.5ms 0.09ms
0 1 8/fs 1.0ms 0.18ms
1 0 16/fs 2.0ms 0.36ms
1 1 32/fs 4.0ms 0.73ms

Table 44. Cycle Time Setting

[

(default)

AK4753]

LRCK pin
Seg]l}ee:']n(?; Sampling (SAIN1) (SCAOII;\I\;) Sampling (SAIN2) (SCAOII;\JVZ) Idol Sampling (SAIN1) (SC:IRIVU
7/8fs 1/8fs 7/8fs 1/8fs 7/8fs 1/8fs
Cycle Time (CTM1-0 bits) Cycle Time
Figure 59. SAR Control Sequence (SA2 bit = “1")
MS1311-E-00 2011/07
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B EEP-ROM Interface (EXTEE pin = “H”)

The AK4753 has EEP-ROM I/F to read out the coefficient values for the DSP blocks and the setting data from an
external EEP-ROM to the internal register. DSP function is easily realized in the system using EEP-ROM without extra
microprocessor. The external EEP-ROM must be connected to the EESCL and EESDA pin of the AK4753. The
AK4753 can operate as a master device on the I’C bus network. A connection example is shown in Figure 60.

1. EEP-ROM Data Read Operation
Before start downloading, data must be written to the EEP-ROM.

The AK4753 should be powered up when the PDN pin = “L”. After all power supplies are ON and the EXTEE pin=
“H”, the AK4753 starts downloading the data from the EEP-ROM when the PDN pin (Figure 61) is set to “H”. The
internal OSC of the AK4753 is powered-up by this start setting, and the register data are readout from the EEP-ROM.
The AK4753 I°C master device assumes that there is not another I’C master device on the same bus during
downloading data. Therefore, the I’C I/F of the microprocessor should be set to Hi-Z sate or powered-down. This data
download from EEP-ROM takes 6ms (max). In the EEP-ROM data read operation, error detection results of an
EEP-ROM data read can be monitored on the STO pin. The STO pin outputs “L” when no errors are found. When a
read error is detected, the internal logic circuit repeats data read from EEPROM for nine times (max). If errors are
detected for nine times, the read operation is stopped and the STO pin outputs “H”.

AK4753 bvbD

STO
| > () 2.2kQ 2.2kQ
EESCL EEPROM
) >
l ~| SCL

EEPROM | :(

) Y SDA
Interface EESDA

«——(— EXTEE="H’

t <|)7 PON [ startat*H

Figure 60. Connection Example of the AK4753 and EEP-ROM (I°C)

DVDD, AVDD

PDN pin(i) N

Internal OSC

Coefficient value for DSP,
Setting data

Figure 61. EEP-ROM Download Sequence

EEP-ROM I/F EEPROM — AK4753

MS1311-E-00 2011/07
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[AK4753]

S S
T T S
A RW="0" A RW="1" ; g
R R P
S S % :
EESDA |s|5ave S”b(OA(;ﬁ;eSS s|aave Data(n) Data(n+1) (% Data(n+x) H
"1010000" E A E A "1010000" E A MA M A % MA MN
EC EC EC Ac ac . ac RA
P K P K P K 7K TK o TK 7C
E E E EK
R R R R
Figure 62. EEP-ROM Sequential Read Sequence
1 0 1 0 0 0 0 R/W
Figure 63. Slave Address Byte for EEP-ROM read operation
0 0 0 0 0 0 0 0
Figure 64. Sub Address Byte for EEP-ROM read operation
D7 D6 D5 D4 D3 D2 D1 DO

2. EEP-ROM Memory Map

Figure 65. Data Byte for EEP-ROM read operation

The AK4753 only supports 1k bytes or larger I°C type EEP-ROM. The EEP-ROM is used for storing the control
registers. The contents of EEP-ROM memory map are same as the register map.

(1) Fundamental function block

MS1311-E-00

Addr Contents
00H Signal Path

01H SAR Control

02H Mode Setting 1

03H Mode Setting 2

04H Power Management

05H Lch DATT

06H Rch DATT

07H Gain Setting

08H DSP1 Limiter Mode Control
09H DSP1 Timer Select

0AH DSP1 Reference Level

0BH DSP2 Limiter Mode Control
0CH DSP2 Timer Select

0DH DSP2 Reference Level

-51-
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(2) DSP1 function block

(3) DSP2 function block

MS1311-E-00

Addr Contents
OEH DSP1 HPF/LPF Setting
0FH~17H DSP1 Filter Coefficient
18H DSP1 EQ Select
19H~21H DSP1 EQI1 Coefficient
22H~2AH DSP1 EQ2 Coefficient
2BH~33H DSP1 EQ3 Coefficient
34H~3CH DSP1 EQ4 Coefficient
3DH~45H DSP1 EQS5 Coefficient
Addr Contents
46H DSP2 HPF/LPF Setting
47H~4FH DSP2 Filter Coefficient
50H DSP2 EQ Select
51H~59H DSP2 EQ1 Coefficient
SAH~62H DSP2 EQ2 Coefficient
63H~6BH DSP2 EQ3 Coefficient
6CH~74H DSP2 EQ4 Coefficient
75H~7DH DSP2 EQ5 Coefficient
7FH Reserved

-52 -
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H Serial Control Interface (12C-bus Control: EXTEE pin = “L”)

The AK4753 supports the fast-mode I’C-bus (max: 400kHz). Pull-up resistors at the SDA and SCL pins must be
connected to (DVDD+0.3)V or less voltage.

1. WRITE Operations

Figure 66 shows the data transfer sequence for the I’C-bus mode. All commands are preceded by a START condition. A
HIGH to LOW transition on the SDA line while SCL is HIGH indicates a START condition (Figure 72). After the
START condition, a slave address is sent. This address is 7 bits long followed by the eighth bit that is a data direction
bit (R/W). The most significant seven bits of the slave address are fixed as “0010010” (Figure 67). If the slave address
matches that of the AK4753, the AK4753 generates an acknowledge and the operation is executed. The master must
generate the acknowledge-related clock pulse and release the SDA line (HIGH) during the acknowledge clock pulse
(Figure 73). A R/W bit value of “1” indicates that the read operation is to be executed, and “0” indicates that the write
operation is to be executed.

The second byte consists of the control register address of the AK4753. The format is MSB first, and those most
significant 1bit is fixed to zero (Figure 68). The data after the second byte contains control data. The format is MSB
first, 8bits (Figure 69). The AK4753 generates an acknowledge after each byte is received. Data transfer is always
terminated by a STOP condition generated by the master. A LOW to HIGH transition on the SDA line while SCL is
HIGH defines a STOP condition (Figure 72).

The AK4753 can perform more than one byte write operation per sequence. After receipt of the third byte the AK4753
generates an acknowledge and awaits the next data. The master can transmit more than one byte instead of terminating
the write cycle after the first data byte is transferred. After receiving each data packet the internal address counter is
incremented by one, and the next data is automatically taken into the next address. If the address exceeds 7DH prior to
generating a stop condition, the address counter will “roll over” to 00H and the previous data will be overwritten.

The data on the SDA line must remain stable during the HIGH period of the clock. HIGH or LOW state of the data line
can only be changed when the clock signal on the SCL line is LOW (Figure 74) except for the START and STOP
conditions.

S
T S
A R/W="0" g
R
T $ P
SDA |s ilc?c;/reess ig(t;ress(n) Data(n) Data(n+1) ( 1 Data(n+x) H
A A A A A A
C C C C C C
K K K K K K
Figure 66. Data Transfer Sequence at I°C Bus Mode
0 0 1 0 0 1 0 R/W
Figure 67. The First Byte
0 A6 AS A4 A3 A2 Al A0
Figure 68. The Second Byte
D7 D6 D5 D4 D3 D2 Dl DO
Figure 69. The Third Byte
MS1311-E-00 2011/07
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2. READ Operations

Set the R/W bit = “1” for the READ operation of the AK4753. After transmission of data, the master can read the next
address’s data by generating an acknowledge instead of terminating the write cycle after the receipt of the first data
word. After receiving each data packet the internal address counter is incremented by one, and the next data is
automatically taken into the next address. If the address exceeds 7DH prior to generating stop condition, the address
counter will “roll over” to 00H and the data of 00H will be read out.

The AK4753 supports two basic read operations: CURRENT ADDRESS READ and RANDOM ADDRESS READ.

2-1. CURRENT ADDRESS READ

The AK4753 has an internal address counter that maintains the address of the last accessed word incremented by one.
Therefore, if the last access (either a read or write) were to address “n”, the next CURRENT READ operation would
access data from the address “n+1”. After receipt of the slave address with R/W bit “1”, the AK4753 generates an
acknowledge, transmits 1-byte of data to the address set by the internal address counter and increments the internal
address counter by 1. If the master does not generate an acknowledge but generates a stop condition instead, the
AK4753 ceases the transmission.

» |A0> -0
<

Slave
Address Data(n) Data(n+1) Data(n+2)

SDA

Data(n+x)

;UI'I'I—;U,(f:(§>
Jurn_;i,,(:::(§>
IM—0>Z
0> ZE sTo4w

Figure 70. Current Address Read

2-2. RANDOM ADDRESS READ

The random read operation allows the master to access any memory location at random. Prior to issuing the slave
address with the R/W bit “1”, the master must first perform a “dummy” write operation. The master issues a start
request, a slave address (R/W bit = “0”) and then the register address to read. After the register address is
acknowledged, the master immediately reissues the start request and the slave address with the R/W bit “1”. The
AK4753 then generates an acknowledge, 1 byte of data and increments the internal address counter by 1. If the master
does not generate an acknowledge but generates a stop condition instead, the AK4753 ceases the transmission.

s S
T T s
A R/W="0 A R/W="1 - T
: Py 7 :
%
SDA |s |3 Sub g [Slave Data(n) Data(n+1) / Data(n+x) P
Address Address(n) Address %
A A A M A M A % M A MN
7
c c c é c é c é c g A
K K K TK TK 7K 7C
E E E EK
R R R R
Figure 71. Random Address Read
MS1311-E-00 2011/07
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start condition stop condition

Figure 72. Start Condition and Stop Condition

DATA i ==
OUTPUTBY |
TRANSMITTER !

E : not acknowledge \
DATA T T
OUTPUT BY i i
RECEIVER b
i E acknowledge
SCL FROM b 5
MASTER ! : 1 8 9
LS | T t
______ clock pulse for
START acknowledgement
CONDITION
Figure 73. Acknowledge (I*C Bus)
| | . -
T T T
i i i
- / | | >< | \
| | | -
i i i
] ] |
| | |
| | |
] ] |
] ] |
| | | -——
| | |
] ] |
SCL i i i
j I j
| | |
i i |
data line change
stable; of data
data valid allowed
Figure 74. Bit Transfer (I’C Bus)
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H Register Map

[AK4753]

In this section, the fundamental functions (Address: 00H to 0DH), the DSP1 functions (Address: OEH to 45H), and the

DSP2 functions (Address: 46H to 7DH) are shown in three subsections.

Note 23. PDN pin = “L” resets the registers to their default values.
Note 24. The bits defined as 0 must contain a “0” value.

1. Register Map of Fundamental function

Addr | Register Name D7 | D6 D5 D4 D3 | D2 DI D0
00H | SAR Control CTMI | CTIMO | SA2SEL | SA2 | PMSAR | 0 0 0
01H Signal Path | ALMTI | ALMT2 | SPClI | SPCO ! 0 | SELI 0 SELO
02H | Mode Setting 1 FS3 : FS2 . FSI : FSO : PLL3 : PLL2 PLLI PLLO
03H | Mode Setting2 | BCKO | M/S | BCKP | MSBS | 0 : DIF2 DIF] DIF0
04H Power PMPLL © 0 : PMLO2 : PMLOI : PMDIG : PWXTL : 0 : PMADC
Management : : : : : : .
05H Lch DATT 7 T 16 | L5 | 14 | 13 | 12 Ll )
06H Rch DATT R7 . R6 . R5 . R4 . R3 . R2 | RI . RO
07H | Gain Setting | IPSTGI | IPSTGO | IPREGI | IPREGO | 2PSTGI | 2PSTGO | 2PREGI | 2PREGO
ogy | DSPLLimiter | ) pory © |ZELMN © IRGAINI © IRGAINO - ILMATI - 1LMATO - ILMTHI = ILMTHO
Mode Control : : : : : : :
09H , DSPI IRFSTI © IRFSTO @ IWTM2 @ IWTMI @ IWTMO © 1ZTMI © 1ZTMO : DVTM
Timer Select : : : : :
0AH DSP1 IREF7 © IREF6 - IREF5S - IREF4 . IREF3 © IREF2 . IREFI IREF0
Reference Level : : : : :
oy | DSPZLimiter | ./ pory © )ZELMN © 2RGAINI : 2RGAINO - 2LMATI © 2LMATO : 2LMTHI : 2LMTHO
Mode Control : : : : : : ;
0CH _ DSP2 DRFSTI :© 2RFSTO © 2WTM2 : 2WTIMI @ 2WTMO : 2ZTMI @ 2ZTMO 0
Timer Select : : : : :
0DH DSP2 JREF7 | OREF6 | 2REFS | OREF4 | 2REF3 | 2REF2 | 2REFI | 2REFO
Reference Level . ' . ' !
2. Register Map of DSP1 function
Addr | Register Name D7 ! D6 : D5 ! D4 : D3 D2 DI DO
0EH HPE/LPF o : o * 0 * 0 ' 0 ' 0 :IFILSEL: IFILEN
Setting : : : : : : :
opp | DSPLFilter 1 pi A6 © 1FAS © IFA4  1FA3 . 1FA2 . IFAl 1FAO
A Coefficient 1 : : : : :
o | DSPLFilter 1 0 150 IFAI4 © 1FAI3 | IFAI2 © IFAIl © IFAI0 @ IFA9 1FAS
A Coefficient 2 : : : : :
DSP1 Filter : : : : :
HH |t 0 ° 0 : 0 = 0 : IFAI9 > IFAI8 ° IFAI7 - IFAI6
o | DSPIFilter 1 pmo © ypge © 1FBS © IFB4 © IFB3 . IFB2 . IFBI 1FBO
B Coefficient 1 : : : : :
3 | DSPLFilter 1 pnis ' IFB14 © 1FBI3 | IFBI2 | IFBIl - IFBI0O . I1FB9 . 1FBS
B Coefficient 2 : : : : :
DSP1 Filter : : : : :
MH [ o 0 | 0 | 0 | 0 | IFB19 | IFB18  1FB17 ' IFBI6
15H DSP1 Filter IFC7 © 1FC6 : 1FC5 - 1FC4 @ 1FC3 :© 1FC2 1EC1 1FCO
C Coefficient 1 : : : : :
o | (DSPLFilter 1 peis i Jpci4 © 1FCI3 ¢ IFCI2 © IFCI1 © IFCI0 | IFC9 ©  1FC8
C Coefficient 2 : : : : :
DSP1 Filter ! | | ! E
ITH | & Contficiont 3 0 1 0 i 0 1 0 [ IFCI9 | IFCI8 | IFCIT | IFCI6
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Addr | Register Name D7 D6 D5 D4 D3 D2 D1 D0
18H | DSP1 EQ Select | 0 0 0 1EQ>5 1EQ4 1EQ3 1EQ2 1EQI
o | DPSPLEQL 1 ypias © |EIAG6 © IEIAS @ IEIA4 | IEIA3 © 1EIA2 - 1EIAI . IEIAO
A Coefficient 1 :
DSP1 EQ1 : : : : : :
1AH \ IE1A15 - 1EIA14 © 1E1AI3 : IEIA12 : 1EIAIl : 1EIA10 : 1E1A9 : IEIA8
A Coefficient 2 : : : : : :
DSP1 EQI : : : :
BH [, o0 ol 0 0 0 0 . IEIA19 . IEIAIS : IEIAI7 . IEIALG
jcg | DSPLEQL f pips © g6 | 1EIBS | 1EIB4 . IEIB3 . IEIB2 . IEIBI . 1EIBO
B Coefficient 1 :
1DH DSP1 EQI 1EIB15 : 1EIBI4 - 1EIB13 : IEIBI2 : 1EIBI1 : IEIBI0 : 1EIB9 : IEIBS
B Coefficient 2 : : : : : : .
DSP1 EQI . : : :
EH | oo 0 0 0 0 . IEIBI9 - IEIBI§ : IEIBI7 - IEIBI6
IFH DSP1 EQI IEIC7 © 1EIC6 @ 1EIC5 - 1EIC4 : 1EIC3 : I1EIC2 : 1EICI : IEICO
C Coefficient 1 :
oon | PSPLEQL 4pic1s 1EICI4 © 1EICI3 © 1EICI2 | IEICII | IEICI0 . 1EIC9 | 1EICS
C Coefficient 2 : : : : : :
DSP1 EQI : : : :
2H | ¢ Coeticiont 3 0 0 0 0 IEICI9 : IEICI8 : IEICI7 : IEICI6
22H DSP1 EQ2 1E2A7 © 1E2A6  1E2A5 © 1E2A4 © 1E2A3 | 1E2A2 © 1E2A1 : 1E2A0
A Coefficient 1 : _ _ : : _
DSP1 EQ2 : : : : : :
23H \ 1E2A15 © 1E2A14 © 1E2A13 © 1E2A12 © 1E2AI11 © 1E2A10 - 1E2A9 :© 1E2A8
A Coefficient 2 : : : : : : _
DSP1 EQ2 : : : E
2am | 0B o 0 0 0 IE2A19 | IE2AI8 : IE2A17 | IE2AI6
25H DSP1 EQ2 1E2B7 © 1E2B6 - 1E2B5 - 1E2B4 . 1E2B3 - 1E2B2 . 1E2B1 . 1E2BO
B Coefficient 1 : _ : : : :
26H DSP1 EQ2 1E2B15 © 1E2B14 ° 1E2BI13 © 1E2BI2 © 1E2BI1 : 1E2B10 @ 1E2B9 : 1E2BS
B Coefficient 2 : : : : : :
DSP1 EQ2 : : : 5
2TH | o e 3 0 0 0 0 1E2B19 | IE2BIS  IE2BI7 . IE2BI6
o | DSPIEQ2 1o o 1mace © 1E205 © 1B2C4  IE2C3 © 1E2C2 | 1E2C1 | 1E2C0
C Coefficient 1 :
sop | PSPLEQ2 4pocis 1B2c14 © 1E2C13 © 1E2CI2 © 1E2C11 © 1E2C10 © 1E2C9 - 1E2C8
C Coefficient 2 : : : : : :
DSP1 EQ2 : : : :
280 | oo 0 0 0 0 1E2C19 : IE2CI8 : 1E2CI7 : 1E2CI6
opy | | DSPLEQ3 IE3A7 © 1E3A6 . 1E3A5 - 1E3A4 - 1E3A3 - I1E3A2 . 1E3AI . 1E3A0
A Coefficient 1 : _ : : : :
DSP1 EQ3 : : : : : :
2CH \ 1E3A15 - 1E3A14 - 1E3AI3 © IE3A12 © 1E3AIl © IE3A10 . 1E3A9 - 1E3AS
A Coefficient 2 : : : : : :
DSP1 EQ3 : : : :
DH [, oo 0 0 0 0 IE3A19 : 1E3AI8 | IE3A17 : IE3AI6
opn | DSPIEQ3 1E3B7 . 1E3B6 . 1E3B5 - 1E3B4 . 1E3B3 . 1E3B2 . 1E3B1 . I1E3BO0
B Coefficient 1 :
2FH DSPIEQ3 | papis© |E3B14 © 1E3BI3 | IE3BI2 - IE3BI1 . 1E3BI0 . 1E3B9 . IE3BS
B Coefficient 2 : : : : : :
DSP1 EQ3 : : : :
30H | & cmericion 3 0 0 0 0 | 1E3BI9 : IE3BIS . 1E3BI7 . IE3BI6
sig | PSPLEQ3 | ipscs & 1E3ce | 1E3CS © 1E3C4 © 1E3C3 | IE3C2 © 1E3CI | 1E3CO
C Coefficient 1 : _ _ : : _
son | PSPLEQ3 fpacis i 1E3C14 ¢ 1E3CI3 © IE3CI2 | 1E3CII © 1E3CI0 © 1E3C9 & 1E3CS
C Coefficient 2 : : : : : :
DSP1 EQ3 E E !
BH | o e 3 0 0 0 0 IE3C19 | IE3CIS | IE3CI7 | IE3CI6
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Addr | Register Name D7 D6 D5 D4 D3 D2 DI ! DO
34H DSP1 EQ4 1E4A7 - 1E4A6 - 1E4A5  1E4A4 - 1E4A3 - 1E4A2 © 1E4A1 : 1E4A0
A Coefficient 1 : _ _ : : _
DSP1 EQ4 : : : : : :
35H \ 1E4A15 - 1E4A14 © 1E4A13 © 1E4AI12 © 1E4Al11 - 1E4A10 © 1E4A9 : 1E4AS8
A Coefficient 2 : : : : : :
DSP1 EQ4 : : : :
36H | 4 Coofficiont 3 0 0 0 0 | IE4A19 | 1E4AIS @ IE4A17 | 1E4AI6
37H DSP1 EQ4 1E4B7  1E4B6 : 1E4B5 : 1E4B4 - 1E4B3 : 1E4B2 : 1E4Bl . 1E4B0
B Coefficient 1 :
38H DSPIEQ4 | \pipis® |E4B14 © 1E4B13 © IE4B12 - 1E4BI1 - 1E4BI0 - 1E4B9 . 1E4BS
B Coefficient 2 : : : : B :
DSP1 EQ4 : : 5 5
3H | & Coetrioiont 3 0 0 0 0 ! IE4B19 ' 1E4BIS | 1E4B17 | IE4BI6
3AH DSP1 EQ4 1E4C7 © 1E4C6 = 1E4C5 ° 1E4C4 © 1E4C3 - 1E4C2 © 1F4C1 © 1E4C0
C Coefficient 1 : :
spu | DPSPLEQ4 1 picis 1R4ci4 © 1BACI3 © 1E4CI12 & 1BACI1 - IEACIO & 1E4C9 = 1BACS
C Coefficient 2 : : : : : : :
DSP1 EQ4 ! ; 5 5
3CH | Costficiont 3 0 0 0 0 1E4C19 © 1E4CIS @ 1E4C17 @ IE4CI6
3DH DSP1 EQ> IESA7 © 1E5A6 : 1E5A5 © 1E5A4 : 1ESA3 : 1ES5A2 © 1ESAI © 1E5A0
A Coefficient 1 : :
DSP1 EQ5 : : : : : : :
3EH \ 1ESA15 - 1E5A14 © 1E5A13 © 1ESAI2 © 1ESA11 © 1ESA10 © 1ESA9  1E5AS
A Coefficient 2 : : : : : : ,
DSP1 EQ5 : : : :
SFH |\ Cootficiont 2 0 0 0 0 1ESAI9 © 1E5AI8  1ESA17 © 1E5Al6
gop | DPSPIEQS 1 peps © |EsBe © 1ESBS © 1ESB4 . IESB3 . 1ESB2 - 1ESBI . 1ESBO
B Coefficient 1 : : : : : :
st | DSPLEQS ' psnis |ESBI4 © 1ESBI3 | 1ESBI2 | 1ESBI1 . 1ESBI0 . 1ESB9 . I1ESBS
B Coefficient 2 : : : : : : .
DSP1 EQ5 : : : :
4H | oo e 0 _ 0 0 0 IESBI9 : IESBIS : 1E5BI7 1E5B16
a3p | DSPIEQS 1 ypscs © ygsce © 1ESCs © 1BSC4 © IESC3 © 1ESC2 - 1ESCI . 1ESCO
C Coefficient 1 : _ : : : :
aap | DSPLEQS hpscis 1Bsci4 © 1ESCI3 | 1ESCI2 © IESCIL - 1ESCI0 - 1ESC9 | 1ESCS
C Coefficient 2 : : : : : :
DSP1 EQ5 ! ! :
4SH | oatficiont 3 0 0 0 0 IESC19 | IESCI8 | IESC17 | IESCIG
3. Register Map of DSP2 function
Addr | Register Name D7 D6 D5 D4 D3 D2 Dl DO
A6H HPF/LPF 0 0 0 0 0 0 . 2FILSEL . 2FILEN
Setting : :
47H DSP2 Filter 2FA7 2FA6 2FA5 2FA4 2FA3 2FA2 2FA1 2FA0
A Coefficient 1 :
agyy | DSPZFilter 1 pais @ JFAl4 © 2FAI3 | 2FAI2 | 2FALl © 2FAI0 | 2FA9 | 2FAS
A Coefficient 2 :
DSP2 Filter
4H |\ oo it 3 0 0 0 0 2FA19 © 2FAI8 - 2FA17 - 2FAl6
4AH DSP2 Filter 2FB7 2FB6 2FB5 2FB4 2FB3 2FB2 2FBI 2FB0
B Coefficient 1
4BH DSP2 Filter 2FBI5 . 2FBl4 : 2FBI3 : 2FBI2 : 2FBI1 : 2FBI0 2FB9 2FBS
B Coefficient 2 :
DSP2 Filter
4CH | g otrioiont 3 0 0 0 0 2FB19 © 2FBI8 @ 2FBI7 : 2FBI6
4DH DSP2 Filter 2FC7 2FC6 2FC5 2FC4 2FC3 2FC2 2FCI 2FCO
C Coefficient 1
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Addr | Register Name D7 . D6 ¢ D5 ! D4 D3 ! D2 : DI : DO
qpy | DSP2Filtr 1 ,peis © spcia | 2FCI3 © 2FC12 . 2FCIL . 2FCI10 . 2FC9 . 2FCS
C Coefficient 2 : : : : : : .

DSP2 Filter : : : : : : :
23S it 0 © 0 : 0 - 0 : 2FCI9 : 2FCI§ : 2FCI7 : 2FCI6
50H DggiiQ O : 0 : 0 : 2BQ5 - 2EQ4 : 2EQ3 - 2EQ2 : 2EQI
sip | DSPZEQL | hpia7 0 2E1A6 | 2EIAS | 2EIA4 © 2EIA3 © 2BIA2 © 2EIAl © 2EIA0
A Coefficient 1 : : : : : : :

DSP2 EQ1 : : : : : : :
52H \ 2EIALS © 2E1Al14 © 2EI1AI13 © 2EIAI2 © 2EIAIl - 2EIAI0 © 2EIA9 :© 2EIAS
A Coefficient 2 : : : : . : :

DSP2 EQI : : : : : : :

S3H | 4 Coetficiont 3 0 © 0 0 0 :2EIAI9 : 2EIAI8 : 2EIAI7 @ 2EIAL6
54H DSP2 EQI 2EIB7 : 2EIB6 : 2EIB5 : 2EIB4 : 2EIB3 : 2EIB2 : 2EIBI . 2EIBO
B Coefficient 1 : : : : : : :
ssgy | DSPZEQL | opipis: opIBI4 | 2EIBI3 © 2BIBI2 | 2EIBII | 2EIBI0 . 2EIB9 : 2EIBS
B Coefficient 2 : : : : : : :

DSP2 EQI : : : : E : :

S6H | 5 Coefficiont 3 0 ¢ 0 0 0 :2EIBI9: 2EIBIS : 2EIBI7 : 2EIBI6
sy | DSPZEQL | hpi07 © 2R106 | 2E1CS © 2EIC4 © 2BIC3 | 2EIC2 . 2EICI . 2EICO
C Coefficient 1 : : : : : : :
ssg | (DSP2EQL op o105 P 2E1Cci4 ¢ 2E1CI3 © 2EICI2 | 2EICII © 2EICI0 © 2EIC9 | 2EICS
C Coefficient 2 : : : : : : _.

DSP2 EQI : : : : ; ; z
SOH | Coeticiont 3 0 0 0 - 0 :2EICI9 : 2EICI8 : 2EICI7 : 2EICI6
5AH DSP2 EQ2 2E2A7 © 2E2A6 © 2E2A5 © 2E2A4 © 2E2A3 © 2E2A2 © 2E2A1 © 2E2A0
A Coefficient 1 : : : : : : :

DSP2 EQ2 : : : : : : :

SBH : 2E2A15 © 2E2A14 © 2E2A13 © 2E2A12 © 2E2A11 © 2E2A10 © 2E2A9  2E2AS
A Coefficient 2 : : : : : : :

DSP2 EQ2 ; ; 5 5 : : :

SCH |\ Coficiont 3 0 0 © 0 . 0 [ 2E2A19 D 2E2AI8 | 2E2AI7 | 2E2AIG
spi | DSPZEQ2 | hpops 0 9pdBe 1 2E2BS © 2E2B4 © 2E2B3  2E2B2 | 2E2B1 . 2E2B0
B Coefficient 1 : : : : : : :
spg | DSP2EQ2 1 ,popis opaBI4 | 2E2B13 © 2E2BI2 | 2E2BI1 | 2E2B10 . 2E2B9 | 2E2BS
B Coefficient 2 : : : : : : :
sp | DSP2ZEQ2 0O © 0 . 0 . 0 :2E2BI9 : 2E2BIS : 2E2B17 | 2E2BI6
B Coefficient 3 : : : : : : :
60H DSP2 EQ2 2E2C7 © 2E2C6 © 2E2C5 - 2E2C4 © 2E2C3 © 2E2C2 © 2E2C1 © 2E2C0
C Coefficient 1 : : : : : : ;
61H DSP2ZEQ2 | ,poc1s© 2E2C14 © 2E2C13 | 2E2C12 - 2B2C11 . 2E2C10 © 2E2C9 . 2E2CS
C Coefficient 2 : : : : : : :
62H DSP2 EQ2 0o ! 0 ! 0 ! 0 ! 2E2C19 | 2E2C18 | 2E2C17 | 2E2C16
C Coefficient 3 : : : : : : :
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Addr | Register Name D7 D6 D5 D4 D3 D2 D1 D0
63u | DSP2EQ3 1 opsa7 0 2E3A6  2E3AS . 2E3A4 . 2E3A3 . 2E3A2 . 2E3AL . 2E3A0
A Coefficient 1 : _ _ : : _
DSP2 EQ3 : : : : : :
64 \ 2E3A15 - 2E3A14 - 2E3AI13 | 2E3AI12 | 2E3A11 © 2E3A10 : 2E3A9 = 2E3AS
A Coefficient 2 : : : : : :
DSP2 EQ3 : : : :
65H | , oo B 0 0 0 0 | 2E3AI9 | 2E3AI8 | 2E3AI7 | 2E3Al6
6ou | DSP2EQ3 1 hpaps 0 9p3Be | 2E3BS . 2E3B4 | 2E3B3 . 2E3B2 . 2E3B1 . 2E3B0
B Coefficient 1 :
67H DSP2ZEQ3 | 5papis© 2E3B14 © 2E3B13 © 2E3B12 - 2E3BI1 - 2E3BI0 - 2E3B9 . 2E3BS
B Coefficient 2 : : : : B :
6su |  DSP2EQ3 0 0 0 0 | 2B3B19 | 2E3BIS . 2E3B17 . 2E3BI6
B Coefficient 3 : : : :
oo | DSPZEQ3 | hpacg o 9m3ce © 2E3CS © 2E3C4 © 2B3C3 © 2E3C2 © 2E3CI | 2E3C0
C Coefficient 1 :
oAl | PSPZEQ3 | opacis © 2E3C14 © 2B3CI3 C 2B3CI12 | 2E3CI1I © 2E3CI0 - 2E3C9 | 2E3CS
C Coefficient 2 : : : : : :
DSP2 EQ3 : : : :
6BH | oot P 0 0 0 0 | 2E3C19 | 2E3CI8 | 2E3CI7 & 2E3CI6
ocr | DSPZEQ4 | hpy a7 © JR4AG | 2E4AS | 2B4A4  2BAA3 - 2F4A2 | 2E4Al | 2E4A0
A Coefficient 1 :
DSP2 EQ4 : : : : : :
6DH \ DE4A1S5 - 2E4A14 - 2EAAI13 | 2E4AI12 | 2E4A11 | 2E4AAI0 | 2E4A9 | 2E4AS
A Coefficient 2 : : : : : :
DSP2 EQ4 : : : E
6EH | OOPEEA 0 0 0 0 2E4A19 © 2E4AI8 | 2E4A17 © 2E4AI6
or | DSPZEQ4 1 opips © JpaB6 | 2EABS © 2B4B4  2E4B3 | 2E4B2 - 2E4Bl | 2E4BO
B Coefficient 1 : : : : : :
701 | . DSP2EQ4 o ripis | 2EABI4 | 2E4BI3 | 2E4BI2 . 2E4BI1 . 2E4B10 . 2E4B9 . 2E4BS
B Coefficient 2 : : : : : : .
71q |  DSPZEQ4 0 0 0 0 2E4B19 : 2E4BIS : 2E4B17 @ 2E4BI6
B Coefficient 3 : : " : _;
ou | PSP2EQ4 1 hpucs 1 9pace | 2BACS © 2BACA | 2EAC3 | 2E4C2 . 2BACL . 2BACO
C Coefficient 1 : _ : : : :
73u | (DSP2EQ4 A opic1s | 2E4ci4 | 2B4CI3 | 2BACI2 | 2E4CII © 2E4CI0 | 2E4C9 | 2E4CS
C Coefficient 2 : : : : : :
7ap | DSP2EQ4 0 0 0 0 2E4C19 @ 2E4CI8 | 2EACI7 | 2EACI6
C Coefficient 3 : : : :
7su | DPSP2EQS 1 opsa7 0 2ESA6 . 2ESAS - 2ESA4 . 2ESA3 . 2ESA2 - 2ESAL . 2ESA0
A Coefficient 1 :
DSP2 EQ5 : : : : : :
76H \ 2ESAI5 | 2ES5A14  2ESA13 | 2ESAI2  2ESAI1  2ESA10 : 2ESA9 : 2E5AS8
A Coefficient 2 : : : : : : .
DSP2 EQ5 : : : :
TH | ) oo o 0 0 0 | 2ESAI9 | 2ESAI8 | 2ESAI7 | 2ESAI6
7su | DSP2EQS 1 hpsps o opsBe 0 2ESBS © 2BSB4 © 2ESB3 © 2ESB2 . 2ESBI . 2BSBO
B Coefficient 1 : _ : : : :
79H DSP2EQS [ ,pspis i 2EsB14 - 2ESBI3 . 2ESBI12 . 2ESBI1 . 2ESBIO . 2ESB9 - 2ESBS
B Coefficient 2 : : : : : :
7am | DSP2EQS 0 0 0 0  2E5BI9 | 2ESBIS . 2E5BI7 - 2ES5BI16
B Coefficient 3 : : : :
7BH | DPSP2EQS | hpses t opsce © 2ESCS C 2ESC4 © 2ESC3 © 2BSC2  2ESCI C 2ESCO
C Coefficient 1 :
qcu | DSP2EQS 1 opscist opscia © 2B5CI3 © 2ESCI2 © 2ESCI1 © 2ESCI0 . 2ESC9 - 2ESCS
C Coefficient 2 : : : : : : :
7pi | DSP2EQS 0 0 0 0 | 2B5CI9 | 2E5CI8 | 2ESC17 | 2E5CI6
C Coefficient 3 ' ! ! !
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Addr | Register Name D7 + D6 + D5 + D4 + D3 | D2 . DI . DO
00H SAR Control CTMI | CTMO ! SA2SEL | SA2 | PMSAR | 0 | 0 | 0
R/W RW | RW | RW | RW | RW | RD | RD ! RD
Default 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0
PMSAR: SAR ADC Power Management
0: Power-down (default)
1: Power-up
SA2: SAIN2 Enable
0: SAIN2 Disable (default)
1: SAIN2 Enable
SA2SEL: SAIN2 Output Configuration setting (Table 42)
0: Setting for DSP1 (default)
1: Setting for DSP2
CTM1-0: Cycle Time setting (Table 44)
Default: “00”
Addr | Register Name D7 | D6 ' D5 | D4 { D3 | D2 | DI i DO
01H Signal Path ALMTI1 | ALMT2 : SPCI : SPC0 0 SEL1 0 SELO
R/W RW ! RW ! RW | RW | RD ! RW ! RD | R/W
Default o _{ o0 ‘+ 0 i+ 0 i 0 0 i 0 i 0
SEL1-0: DSP Input setting (Table 18)
00: Analog-in (default)
01: Digital-in
10: Mix
SPC1-0: Line Output Configuration setting (Table 20, Table 21, Table 22, Table 23)
Those bits select the output mode to 2-channels mode, 2.1-channels mode, and 4-channels mode.
Default: “00”
ALMT2: DSP2 Limiter Enable
0: Limiter Disable (default)
1: Limiter Enable
ALMT1: DSP1 Limiter Enable
0: Limiter Disable (default)
1: Limiter Enable
Addr | Register Name D7 + D6 D5 | D4 D3 i D2 D1 DO
02H | Mode Setting 1 FS3 | FS2 ! FSI ! FSO ! PLL3 ! PLL2 PLLI PLLO
R/W R'W + RW  RW ' RW | RW | RW R/W R/W
Default 0 0 0 0 0 0 0 0
PLL3-0: PLL Reference Clock Select (Table 4)
Default: “0000” (LRCK pin)
FS3-0: Sampling Frequency Select (Table 5, Table 6) and MCKI Frequency Select (Table 9, Table 11)
FS3-0 bits select sampling frequency at PLL mode and MCKI frequency at EXT mode.
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Addr | Register Name D7 | D6 : D5 : D4 D3 | D2 ! DI DO
03H | Mode Setting 2 BCKO M/S BCKP MSBS 0 + DIF2 DIF1 DIF0
R/W RW | RW | RW | RW RD | RW | RW | RW
Default 1 : 0 : 0 : 0 0 : 0 : 1 1
DIF2-0: Audio Interface Format (Table 14)
Default: “011” (I’S)
MSBS: LRCK Polarity at DSP Mode (Table 15, Table 16, Table 17)
0: The rising edge (“T*) of LRCK is half clock of BICK before the channel change. (default)
1: The rising edge (“T) of LRCK is one clock of BICK before the channel change.
BCKP: BICK Polarity at DSP Mode (Table 15, Table 16, Table 17)
0: SDTI is latched by the falling edge (“4”) of BICK. (default)
1: SDTI is latched by the rising edge (“T”") of BICK.
M/S: Master / Slave Mode Setting
0: Slave Mode (default)
1: Master Mode
BCKO: BICK Output Frequency Select at Master Mode (Table 8)
Addr | Register Name D7 : D6 + D5 D4 . D3 + D2 DI : DO
04H Power PMPLL : 0 : PMLO2 : PMLOl : PMDIG : PWXTL : 0 : PMADC
Management : : : : - : :
R/W RW + RD | RW | RW R'W + R/W ' RD R/W
Default 0 i 0 i 0 i 0 0 i 0 i 0 0
PMADC: ADC Power Management
0: Power-down (default)
1: Power-up
PWXTL: The power management of the crystal oscillation circuit
0: Power OFF (default)
1: Power ON
PMDIG: DSP & DAC Digital Power Management
0: Power-down (default)
1: Power-up
PMLOI: Line Outl Power Management and External Mute Control
0: Power-down (default)
1: Power-up
PMLO2: Line Out2 Power Management and External Mute Control
0: Power-down (default)
1: Power-up
PMPLL: PLL Power Management
0: EXT Mode and Power-Down (default)
1: PLL Mode and Power-up
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Addr | Register Name D7 D6 D5 D4 D3 D2 Dl DO
05H Lch DATT L7 L6 L5 L4 L3 L2 L1 LO
06H Rch DATT R7 R6 R5 R4 R3 R2 R1 RO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Default 1 1 1 1 1 1 1 1
L7-0, R7-0: Digital Attenuation Control (Table 24)
Default: “FFH” (MUTE)
Addr | Register Name D7 ! D6 ! D5 | D4 | D3 ¢ D2 ! DI ! DO
07H Gain Setting 1PSTG1 « 1PSTGO : 1PREGI | 1PREGO : 2PSTGI1 | 2PSTGO : 2PREG1 | 2PREG0
R/W RW | RW | RW R'W | RW ! RW | RW ! RW
Default 0 0 0 0 0 0 0 0
2PREG1-0: DSp2 Pre-Gain setting (Table 26)
Default: “00”
2PSTG1-0: DSP2 Post-Gain setting (Table 27)
Default: “00”
IPREG1-0: DSP1 Pre-Gain setting (Table 26)
Default: “00”
IPSTG1-0: DSP1 Post-Gain setting (Table 27)
Default: “00”
Addr | Register Name D7 D6 D5 D4 D3 D2 DI DO
ogH | DSPILimiter )y pory & ZELMN © IRGAINI © IRGAINO © ILMATI © ILMATO ° ILMTHI © ILMTHO
Mode Control : : : : : : :
R/W RW | RW | RW | RW RW | R/W R/W R/W
Default o ¢ 0 ' ©0 { 0 0 + 0 { 0 0

ILMTH1-0: DSP1 Limiter Detection Level / Recovery Counter Reset Level (Table 31)

Default: “00”

ILMATI1-0: DSP1 Limiter ATT Step (Table 32)
Default: “00”

IRGAIN1-0: DSP1 Recovery GAIN Step (Table 35)
Default: “00”

1ZELMN: DSP1 Zero Crossing Detection Enable at Limiter Operation

0: Enable (default)
1: Disable

ILFSTN: DSP1 Limiter functions when the output was bigger than full scale
0: When output is bigger than full scale, VOL value is changed instantly. (default)
1: The output is changed by the Limiter operation at the zero crossing point or at the zero crossing timeout.
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Addr | Register Name D7 D6 D5 D4 D3 D2 Dl DO
DSP1 Timer : : : : : :
09H Select 1IRFST1 : 1IRFSTO : 1WTM2 : IWTMI1 : 1IWTMO : 1ZTM1 1ZTMO0 : DVTM
R/W RW ¢ RW ' RW ' RW | RW | RW R/W R/W
Default 0 : 0 : 0 : 0 : 0 : 0 : 0 : 0
IRFST1-0: DSP1 First recovery Speed (Table 37)
Default: “00” (4times)
IWTM2-0: DSP1 Recovery Waiting Period (Table 34)
Default: “000” (128/fs)
1ZTM1-0: DSP1 Limiter/Recovery Operation Zero Crossing Timeout Period (Table 33)
Default: “00” (128/fs)
DVTM: Digital Volume Transition Time Setting
0: 1061/fs (default)
1: 256/fs
This is the transition time between L/R7-0 bits = 00H and FFH.
Addr | Register Name D7 D6 D5 D4 D3 D2 Dl DO
oam | DSPLREMrence { ppps © |REF6 | IREFS | IREF4 D IREF3 | IREF2 | IREFI IREFO
R/W RW + RW « RW ' RW : RW RW  RW  RW
Default 1 E 1 E 1 E 1 E 0 0 E 0 E 1
IREF7-0: DSP1 Reference Level at Recovery Operation (Table 36)
Default: “F1H” (0dB)
Addr | Register Name D7 . D6 . D5 . D4 . D3 . D2 . DI . DO
oBH | DSPZLImiter |, pory © )ZELMN | 2RGAINI : 2RGAINO | 2LMATI © 2LMATO : 2LMTHI : 2LMTHO
Mode Control : : : : : : :
R/W R'W | RW | RW | RW | RW R'W | RW | RW
Default 0 i 0 i 0 i 0 i 0 0 i 0 i 0

2LMTH1-0: DSP2 Limiter Detection Level / Recovery Counter Reset Level (Table 31)

Default: “00”

2LMATI1-0: DSP2 Limiter ATT Step (Table 32)
Default: “00”

2RGAINT1-0: DSP2 Recovery GAIN Step (Table 35)
Default: “00”

2ZELMN: DSP2 Zero Crossing Detection Enable at Limiter Operation
0: Enable (default)
1: Disable

2LFSTN: DSP2 Limiter functions when the output was bigger than full scale

0: When output is bigger than full scale, VOL value is changed instantly. (default)
1: The output is changed by the Limiter operation at the zero crossing point or at the zero crossing timeout.
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Addr | Register Name D7 D6 D5 D4 D3 D2 Dl DO
0CH DS};ﬁleTfer 2RFSTI © 2RFSTO : 2WTM2 : 2WTMI : 2WTMO @ 2ZTMI @ 2ZTMO - 0
R/W R/W R/W RW | R/W R/W R/W R/W RD
Default 0 | 0 | 0 | 0 0 0 0 | 0
2RFST1-0: DSP2 First recovery Speed (Table 37)
Default: “00” (4times)
2WTM2-0: DSP2 Recovery Waiting Period (Table 34)
Default: “000” (128/fs)
27ZTM1-0: DSP2 Limiter/Recovery Operation Zero Crossing Timeout Period (Table 33)
Default: “00” (128/fs)
Addr | Register Name D7 D6 D5 D4 D3 D2 DI D0
opu | PSP ZLIE:’:ISrence 2REF7 : 2REF6 : 2REF5 @ 2REF4 : 2REF3 @ 2REF2 : 2REFl : 2REF0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Default 1 1 1 1 0 0 0 1
2REF7-0: DSP2 Reference Level at Recovery Operation (Table 36)
Default: “F1H” (0dB)
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Each setting of the function is shown below. To distinguish DSP1 and DSP2, “1” is added to the head of each bit name

for DSP1, and “2” is added for DSP2.

Addr | Register Name D7 . D6 D5 D4 D3 D2 DI DO
OEH HPF/LPF 0o 0 0 0 0 0 1FILSEL : IFILEN
Setting : : :
R/W RD | RD RD RD RD RD R'W | R/W
Default 0 : 0 0 0 0 0 0 0
IFILEN: High Pass and Low Pass Filter Enable bit
0: HPF and LPF Disable (default)
1: HPF and LPF Enable
1FILSEL: HPF or LPF Select bit
0: LPF becomes effective (default)
1: HPF becomes effective
Addr | Register Name D7 D6 D5 D4 D3 D2 D1 DO
OFH DSP1 Filter IFA7 © 1FAG6 1FAS 1FA4 1FA3 1FA2 1FAL 1FAO
A Coefficient 1 :
10H DSP1 Fl.lter 1FA15 1FA14 1FA13 1FA12 1FA11 1FA10 1FA9 1FA8
A Coefficient 2 :
DSP1 Filter :
11H A Coefficient 3 0 0 0 0 1FA19 1FA18 1FA17 1FA16
12H DSP1 Fl.lter 1FB7 1FB6 1FB5S 1FB4 1FB3 1FB2 1FB1 1FBO
B Coefficient 1 :
13H DSP1 Fl'lter 1FB15 1FB14 1FB13 1FB12 1FB11 1FB10 1FB9 1FB8
B Coefficient 2 :
DSP1 Filter :
14H B Coefficient 3 0 : 0 0 0 1FB19 1FB18 1FB17 1FB16
15 | DSPI Filter IFC7 © 1FC6 : IFC5 . 1FC4 : 1FC3 . 1FC2 . IFCl : 1FCO
C Coefficient 1 :
16H DSPI Filter IFC15 © 1FCI4 @ 1FCI3 : 1FC12 : IFCIl1 : 1FCI10 1FC9 1FC8
C Coefficient 2 :
DSP1 Filter :
17H C Coefficient 3 0 : 0 0 0 1FC19 1FC18 1FC17 1FC16
Default 0 E 0 0 0 0 0 0 0
1FA19-0, 1FB19-0, 1FC19-0: HPF and LPF Coefficient Setting bit
Default: “00000H”
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Addr | Register Name D7 ! D6 i D5 : D4 | D3 . D2 : DI | DO
s | DSPIEQ o 0 0  1EQ5 @ 1EQ4 ' 1EQ3 - 1EQ2 - 1EQI
Select : : : : : : :
R/W RD | RD :{ RD : RW | RW | RW : RW : RW
Default o { 0 { 0 ¢ 0 { 0 i 0 : 0 1 0

1EQL: Equalizer 1 Coefficient Setting Enable

0: Disable (default)

1: Enable
When 1EQ1 bit is “1”, settings of 1IE1A19-0, 1E1B19-0 and 1E1C19-0 bits are enabled. When 1EQ1 bit is “0”, the
audio data passes this block by 0dB gain.

1EQ2: Equalizer 2 Coefficient Setting Enable

0: Disable (default)

1: Enable
When 1EQ2 bit is “17, settings of 1E2A19-0, 1E2B19-0 and 1E2C19-0 bits are enabled. When 1EQ2 bit is “0”, the
audio data passes this block by 0dB gain.

1EQ3: Equalizer 3 Coefficient Setting Enable

0: Disable (default)

1: Enable
When 1EQ3 bit is “17, settings of 1E3A19-0, 1E3B19-0 and 1E3C19-0 bits are enabled. When 1EQ3 bit is “0”, the
audio data passes this block by 0dB gain.

1EQ4: Equalizer 4 Coefficient Setting Enable

0: Disable (default)

1: Enable
When 1EQ4 bit is “17, settings of 1E4A19-0, 1E4B19-0 and 1E4C19-0 bits are enabled. When 1EQ4 bit is “0”, the
audio data passes this block by 0dB gain.

1EQS5: Equalizer 5 Coefficient Setting Enable

0: Disable (default)

1: Enable
When 1EQS bit is “17, settings of 1IESA19-0, 1E5B19-0 and 1ESC19-0 bits are enabled. When 1EQS5 bit is “0”, the
audio data passes this block by 0dB gain.

Addr | Register Name D7 D6 : D5 D4 + D3 D2 + DI : DO
jopp | DPSPLEQL 1 ipia7 0 |EIAG6 © IEIAS © IBIA4 © IEIA3 © 1EIA2 - 1EIAl © IEIAO
A Coefficient 1 : : : : . : :
1A | DSPIEQL 1mia1s  1EIAI4 | IEIAI3 © IBIAI2 - IEIALL | 1EIAI0 - 1EIA9 | IEIAS
A Coefficient 2 : : : : : : :

DSPI EQI 5 | | | 5 | |
BH | 2P B 0 0 0 0 IEIAIDIEIAIS IEIAI7 | IEIAIG
i | DPSPLEQL o p s © |EIB6 | 1EIBS | IEIB4 @ IEIB3 . 1EIB2 . IEIBl | IEIBO
B Coefficient 1 : : : : : - :
ipu | DPSPIEQL 1ypipis® |EIBI4 © IEIBI3 | IEIBI2 © IEIBII - I1EIBI0 . 1EIB9 - IEIBS
B Coefficient 2 : : : . : - :
DSP1 EQI : : : : : : :

EH | eor B 0 . 0 . 0 0 IEBIOIEIBIS IEIBI7 IEIBIS
ipg | PSPLEQL 1 g7 © imice ¢ 1BICS © 1EIC4 © 1EIC3 © IEIC2 | IEICI & 1EICO
C Coefficient 1 : : : : : : :
oon | DSPLEQL 4pic1s? IBICI4 © 1EICI3 | 1EICI2 | IEICII - IEICI0 . IEIC9 . 1EICS
C Coefficient 2 : : : : : : :

DSP1 EQ1 ! | ! ! ! ! E
2 | L oori P 0 ¢ o © 0o 1 o IEICI9! IEICIS | IEICI7 | IEICI6
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Addr | Register Name D7 D6 D5 D4 D3 D2 D1 D0
22H DSP1 EQ2 1E2A7 © 1E2A6 - 1E2A5 . 1E2A4 © 1E2A3 © 1E2A2 - 1E2A1 - 1E2A0
A Coefficient 1 : _ _ : : _
DSP1 EQ2 : : : : : :
23H \ 1E2A15 © 1E2A14 © 1E2A13 :© 1E2A12 © 1E2A11 © 1E2A10 : 1E2A9 © 1E2AS
A Coefficient 2 : : : : : :
DSP1 EQ2 : : : :
2 It 0 0 0 0 | IE2A19 | IE2AI8 : IE2AI7 | IE2A16
25H DSP1 EQ2 1E2B7 © 1E2B6 . 1E2B5 - 1E2B4 © 1E2B3  1E2B2 . 1E2B1 . 1E2BO
B Coefficient 1 :
26H DSPIEQ2 | 1popis® |E2B14 © 1E2B13 © IE2B12 - 1E2BI1 - 1E2BI0 © 1E2B9 . 1E2BS
B Coefficient 2 : : : : B :
DSP1 EQ2 : : : :
2TH | o e 3 0 0 0 0 IE2BI9 | IE2BI§ : IE2BI7 : 1E2BI6
28H DSP1 EQ2 1E2C7 © 1E2C6 © 1E2C5 = 1E2C4 © 1E2C3 - 1E2C2 © 1E2C1 . 1E2C0
C Coefficient 1 :
oo | DSPLEQ2 4 mhcis 1B2ci4 © 1E2C13 © 1E2CI2 © 1E2CI1 © 1E2C10 & 1E2C9 - 1E2C8
C Coefficient 2 : : : : : :
DSP1 EQ2 : : : :
2AH | oo 0 0 0 0 IE2CI9 © 1E2CI§ © 1E2CI7 & 1E2C16
opyy | | DSPIEQ3 1E3A7 | 1E3A6 . 1E3A5 - 1E3A4 - 1E3A3 - 1E3A2 : 1E3Al : 1E3A0
A Coefficient 1 :
DSP1 EQ3 : : : : : :
2CH \ 1E3A15 - 1E3A14 © 1E3AI3 © 1E3A12 © 1E3AIl - I1E3A10 © 1E3A9 - 1E3A8
A Coefficient 2 : : : : : :
DSP1 EQ3 : : 5 :
H [, 2o e 0 0 0 0 © 1E3AI9 : IE3AI8 : IE3AI7 : 1E3Al6
opy | DSPLEQ3 1 pans © 1p3Be © IE3BS © I1E3B4 - 1E3B3 | 1E3B2 - 1E3BI - IE3BO
B Coefficient 1 : : : : : :
orn | PSPLEQ3 1papis ' 1E3BI4 © 1E3BI3 | 1E3BI2 . IE3BII . IE3BI0 . 1E3B9 . IE3BS
B Coefficient 2 : : : : : : .
DSP1 EQ3 : : : :
U i 0 0 0 0 [ IE3BI9 © IE3BIS © IE3BI7 | IE3BIG
sig | PSPLEQ3 | ipacg © ym3ce © 1E3CS © 1E3C4 . IE3C3 © IE3C2 © 1E3CI . 1E3CO
C Coefficient 1 : _ : : : :
3oi | (PSPLEQ3 fpacis i 1E3C14 ¢ 1E3CI3 © 1E3CI2 | 1E3CII © 1E3CI0 © 1E3C9 | 1E3CS
C Coefficient 2 : : : : : :
DSP1 EQ3 : : : :
BH | oo i 3 0 0 0 0 IE3CI9 | IE3CI8 : IE3CI7 : IE3CI16
34H DSP1 EQ4 IEAA7 © 1E4A6  1E4A5 - 1E4A4 . 1E4A3 - 1E4A2 . 1E4Al . 1E4A0
A Coefficient 1 :
DSP1 EQ4 : : : : : :
35H \ 1E4A15 | 1E4A14 © 1E4A13 © 1E4A12 | 1E4A11 © 1E4A10 © 1E4A9 & 1E4AS
A Coefficient 2 : : : : : : .
DSP1 EQ4 5 5 5 5
36H | 4 o ot 3 0 _ 0 0 0 | IE4A19 | IE4AI8  IE4A17 | IE4AL6
37H DSP1 EQ4 IEAB7 - 1E4B6 - 1E4B5 - 1E4B4 . 1E4B3 - 1E4B2 - 1E4B1 . 1E4B0
B Coefficient 1 : _ : : : :
3 | DSPLEQ4 fpipis |E4B14 © 1E4BI3 © IE4BI2 © 1E4B11 & 1E4BI0 = 1E4B9 . 1E4BS
B Coefficient 2 : : : : : :
DSP1 EQ4 5 5 | 5
OH | o e 0 0 0 0 IE4BI9 © IE4BIS  1E4BI7 = 1E4BI6
3ag | PSPLEQ4 | picg © 1Race © 1E4CS © 1E4C4 © 1BAC3 © IEAC2 | 1E4C1 © 1E4CO
C Coefficient 1 :
3pu | DSPLEQ4 1 picis© 1B4c14 © IE4CI3 © 1E4CI2 © 1E4CI1 © IEACIO . 1E4C9  1BACS
C Coefficient 2 : : : : : : :
scu | DSPLEQ4 0 0 0 0 IE4C19 | 1E4CI1S | 1EACI7 | 1EACI6
C Coefficient 3 ! ! !
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Addr | Register Name D7 : D6 ! D5 ! D4 . D3 : D2 ! DI | DO
3DH DSP1 EQ5 1E5A7 © 1E5A6 - 1ESA5 : 1E5A4 : 1ESA3 © 1ESA2 © 1ESA1 - 1ESA0
A Coefficient 1 : : : : j : .

DSP1 EQ5 : : : : : : :
3EH \ 1ESA15 © 1E5A14 © 1ESAI3 © 1ESAI2 © 1ESA1l © IESA10 : 1ESA9 © 1ESAS
A Coefficient 2 : : : : : : :

DSP1 EQS : : : : E : :

SFH | ) o s 0 © 0 0 . 0  IESAI9 ' IESAI8 - IE5AI7 = IESAL6
40H DSP1 EQ> 1E5B7 © 1E5B6 : 1ESB5 : 1E5B4 : 1ESB3  1E5B2 : 1ESBI : 1ESBO
B Coefficient 1 : : : : : : :
aip | DSPLEQS fpspis® |EsBi4 © 1ESBI3 © IESBI2 - IESBII - 1ESBIO . 1ESB9 . 1ESBS
B Coefficient 2 : : : : : : :

DSP1 EQ5 : : : : E : :

M | o 0o 0 = 0 . 0  IESBI9 : IESBI8 : IESBI7 : IESBI6
wu | DPSPLEQS ipseo © 1gsce ¢ 1ESCS © 1ESC4 © 1ESC3 | 1ESC2 © 1ESCI - 1ESCO
C Coefficient 1 : : : : : : :
aap | DSPLEQS ' pscis |gscia @ 1ESCI3 | 1ESCI2 © IBSCIL - 1ESCI0 - IESCO - 1ESCS
C Coefficient 2 : : : : : : :

DSP1 EQ5 : : ; : :
4sH | oo i 0 0 0 - 0 . IESCI9 IESCI8 - IESC17 . 1ESCIG6
R/W RW | RW | RW | RW | RW | RW | RW | RW
Default 0 | 0o | 0 ! 0 L0 0o | 0 | 0

1E1A19-0, 1IE1B19-0, IE1C19-0: Equalizer 1 Coefficient (20-bit x3)
Default: “00000H”

1E2A19-0, 1E2B19-0, 1E2C19-0: Equalizer 2 Coefficient (20-bit x3)
Default: “00000H”

1E3A19-0, 1E3B19-0, 1E3C19-0: Equalizer 3 Coefficient (20-bit x3)
Default: “00000H”

1E4A19-0, 1E4B19-0, 1E4C19-0: Equalizer 4 Coefficient (20-bit x3)
Default: “00000H”

1E5A19-0, 1ESB19-0, 1IESC19-0: Equalizer 5 Coefficient (20-bit x3)
Default: “00000H”
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Each setting of the function is shown below. To distinguish DSP1 and DSP2, “1” is added to the head of each bit name

for DSP1, and “2” is added for DSP2.

Addr | Register Name D7 I D6 D5 D4 D3 D2 D1 DO
4o | HPF/LPF 0 0 0 0 0 0  2FILSEL : 2FILEN
Setting : : :
R/W RD RD RD RD RD RD R'W ' R/W
Default 0 ! 0 0 0 0 0 0 0
2FILEN: High Pass and Low Pass Filter Enable bit
0: HPF and LPF Disable (default)
1: HPF and LPF Enable
2FILSEL: HPF or LPF Select bit
0: LPF becomes effective (default)
1: HPF becomes effective
Addr | Register Name D7 . D6 D5 D4 D3 D2 Dl DO
47H DSP2 Filter 2FA7  2FA6 2FAS5 2FA4 2FA3 2FA2 2FA1 2FA0
A Coefficient 1 :
48H DSP2 Filter 2FA15 © 2FAl4 © 2FA13 @ 2FAI2 - 2FAll 2FA10 2FA9 2FAS
A Coefficient 2 :
DSP2 Filter :
AOH | 4 o tficient 3 0 § 0 0 0 2FA19 © 2FAI8 : 2FAl17 @ 2FAl6
4AH DSP2 Filter 2FB7 © 2FB6 2FB5 2FB4 2FB3 2FB2 2FBI1 2FB0
B Coefficient 1 :
apy | DSP2Filter 1 hppis © oppia 0 2FBI3 | 2FBI2 - 2FBIl | 2FBIO . 2FB9 . 2FBS
B Coefficient 2 :
DSP2 Filter
4CH | 5'ce fricient 3 0 0 0 0 2FB19 @ 2FBIS 2FB17 @ 2FBI16
4DH DSP2 Filter 2FC7 © 2FC6 2FC5 2FC4 2FC3 2FC2 2FC1 2FCO
C Coefficient 1 :
4EH DSP2 Filter 2FC15 : 2FCl4 - 2FCI13 : 2FCI12 : 2FCI1 : 2FC10 2FC9 2FC8
C Coefficient 2 :
DSP2 Filter :
AFH | Cootficient 3 0 -0 0 0 2FC19 © 2FC18 2FC17 @ 2FCl6
R/W R'W | R/W R/W R/W R/W R/W R/W R/W
Default 0 0 0 0 0 0 0 0
2FA19-0, 2FB19-0, 2FC19-0: HPF and LPF Coefficient Setting bit
Default: “00000H”
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Addr | Register Name D7 ! D6 i D5 : D4 | D3 . D2 : DI | DO
50H Dgzlze iQ 0O : 0 . 0 : 2EQ5 : 2EQ4 . 2EQ3 : 2EQ2 : 2EQI
R/W RD @ RD : RD : RW : RW : RW : RW | RW
Default O : 0 { 0 < 0 i 0 0 i 0 : 0

2EQI!: Equalizer 1 Coefficient Setting Enable

0: Disable (default)

1: Enable
When 2EQ1 bit is “1”, settings of 2E1A19-0, 2E1B19-0 and 2E1C19-0 bits are enabled. When 2EQ1 bit is “0”, the
audio data passes this block by 0dB gain.

2EQ2: Equalizer 2 Coefficient Setting Enable

0: Disable (default)

1: Enable
When 2EQ2 bit is “17, settings of 2E2A19-0, 2E2B19-0 and 2E2C19-0 bits are enabled. When 2EQ2 bit is “0”, the
audio data passes this block by 0dB gain.

2EQ3: Equalizer 3 Coefficient Setting Enable

0: Disable (default)

1: Enable
When 2EQ3 bit is “17, settings of 2E3A19-0, 2E3B19-0 and 2E3C19-0 bits are enabled. When 2EQ3 bit is “0”, the
audio data passes this block by 0dB gain.

2EQ4: Equalizer 4 Coefficient Setting Enable

0: Disable (default)

1: Enable
When 2EQ4 bit is “17, settings of 2E4A19-0, 2E4B19-0 and 2E4C19-0 bits are enabled. When 2EQ4 bit is “0”, the
audio data passes this block by 0dB gain.

2EQS5: Equalizer 5 Coefficient Setting Enable

0: Disable (default)

1: Enable
When 2EQ5 bit is “17, settings of 2E5A19-0, 2E5B19-0 and 2E5C19-0 bits are enabled. When 2EQ5 bit is “0”, the
audio data passes this block by 0dB gain.

Addr | Register Name D7 D6 : D5 D4 + D3 D2 + DI : DO
sip | DSPZEQL | Hpi a7 0 2E1A6 © 2EIAS © 2EIA4 © 2EIA3 :© 2BIA2 © 2EIAl - 2EIA0
A Coefficient 1 : : : : . : :

DSP2 EQ1 : : : : : : :

520 \ 2E1AI5 © 2E1A14 © 2EIAI3 © 2EIAI2 : 2E1AIl : 2E1A10 : 2EIA9 : 2EIAS8
A Coefficient 2 : : : : : : :

DSP2 EQI : : : : : : :

S3H |, oo 0 0 0 0 [ OEIAI9 D JEIAIS  2EIAI7 | JEIAIG
sap | DSP2EQL f Hpins © OEIB6 | 2EIBS | 2EIB4 | 2EIB3 | 2EIB2 . 2EIBl | 2EIBO
B Coefficient 1 : : : : : - :
ssy | DSP2EQL fopip1s © 2EIBI4 © 2EIBI3 © 2EIBI2 © 2EIBII : 2EIBI0O - 2EIB9 - 2EIBS
B Coefficient 2 : : : . : - :

DSP2 EQI : : : : : : :

S6H | g ooradl 0 . 0 . 0 0 OEIBIO2EIBIS  EIBIT  2EIBS
s7u | (PSPZEQL f hpic7 © 2E106 ¢ 2B1CS | 2BIC4 © 2EIC3 © 2E1C2 © 2EICI | 2EICO
C Coefficient 1 : : : : : : :
ssg | PSPZEQL fop 15 2EIC14 ¢ 2E1CI3 | 2BICI2 | 2EICII - 2EICIO . 2EIC9 . 2EICS
C Coefficient 2 : : : : : : :

DSP2 EQ1 ! | ! ! ! ! E
S9H | oot 0 ¢ 0 1 0o 1 0 2EIC19{ 2EICIS | 2EICI7 | 2EICI6
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Addr | Register Name D7 D6 D5 D4 D3 D2 D1 D0
sag | DSP2EQZ | hp) a7 0 2EDAG6 | 2EDAS | 2E2A4 - 2E2A3 . 2E2A2 | 2E2AL . 2E2A0
A Coefficient 1 : _ _ : : _
DSP2 EQ2 : : : : : :
SBH \ QE2A15 - 2E2A14 - 2E2A13 | 2E2A12 . 2E2A11 - 2E2A10 . 2E2A9 . 2F2A8
A Coefficient 2 : : : : : :
DSP2 EQ2 : : : :
scH |, ora B 0 0 0 0 | 2E2A19 | 2E2AI8 | 2E2A17 | 2E2Al6
spg | DPSP2EQZ | pops © oEdB6  2E2BS | 2E2B4 | 2E2B3 . 2E2B2 . 2E2Bl . 2E2BO
B Coefficient 1 :
SEH DSP2ZEQ2 | ,pop1s© 2E2BI4 © 2E2B13 © 2E2B12 - 2E2BI1 - 2E2BI0 - 2E2B9 . 2E2BS
B Coefficient 2 : : : : N :
spg | DSP2EQ2 0 0 0 0 | 2E2B19 | 2E2BIS | 2E2B17 . 2E2Bl6
B Coefficient 3 : : : :
oo | PSP2EQ2 1 hphr t omace  2E2CS © 2B2C4 ¢ 2E2C3  2E2C2 . 2E2C1 - 2B2C0
C Coefficient 1 :
o1 | (PSPZEQ2 o, p s 2E2Ci4 ¢ 2E2CI3 C 2B2C12 ¢ 2E2C11 C 2E2C10 - 2E2C9 | 2E2CS
C Coefficient 2 : : : : : :
6o | DSP2EQ2 0 0 0 0 2E2C19 | 2E2CI8 | 2E2C17 | 2B2C16
C Coefficient 3 : : : :
63u | DSP2EQ3 1 opsas 0 2E3A6 | 2E3AS | 2E3A4 | 2E3A3 . 2E3A2 . 2E3AL . 2E3A0
A Coefficient 1 :
DSP2 EQ3 : : : : : :
641 \ DE3AI5 - 2E3A14 - 2E3A13 | 2E3AI2 . 2E3AI11 - 2E3A10 . 2E3A9 . 2E3AS8
A Coefficient 2 : : : : : :
DSP2 EQ3 : : : :
2 IR 0 0 0 0 2E3A19 © 2E3AI8 | 2E3A17 © 2E3Al6
66n | DSPZEQ3 | hpaps © 9p3Be © 2E3BS © 2E3B4 © 2E3B3 | 2E3B2 . 2E3BI | 2E3BO
B Coefficient 1 : : : : : :
67 | . DSP2EQ3 | 5papis | 2E3B14 | 2E3BI3 | 2E3BI2 | 2E3BI1 . 2E3BI10 . 2E3B9 . 2E3BS
B Coefficient 2 : : : : : : .
6y | . DSP2EQ3 0 0 0 0 2E3B19 : 2E3BIS : 2E3B17 | 2E3BI6
B Coefficient 3 : : " : _;
gon | DSPZEQ3 | opacg © 9m3ce © 2E3CS © 2E3C4 © 2B3C3  2E3C2  2E3CI . 2E3C0
C Coefficient 1 : _ : : : :
oam | PSPZEQ3 | 5pacs i 2E3C14 | 2E3CI3  2B3C12 ¢ 2E3CII © 2E3CI0 © 2E3C9 | 2E3CS
C Coefficient 2 : : : : : :
6pu | DSPZEQ3 0 0 0 0 2E3C19 | 2E3CI8 | 2E3C17 . 2E3Cl6
C Coefficient 3 : : : :
oc | DSPZEQ4 | hpi a7 0 JEAAG | 2E4AS | 2E4A4 . 2BAA3 - 2E4A2 - 2E4Al . 2E4A0
A Coefficient 1 :
DSP2 EQ4 : : : : : :
6DH \ DF4A15 | 2E4A14  2E4A13 | 2E4AI2 | 2E4A11  2E4A10 © 2E4A9  2F4A8
A Coefficient 2 : : : : : : .
DSP2 EQ4 5 5 5 5
6EH |, Qore bt o 0 0 0 | 2E4A19 | 2E4AIS | 2E4A17 | 2E4AL6
6F | DSPZEQ4 | hpips © JR4B6 © 2E4BS | 2B4B4 © 2E4B3 © 2E4B2 . 2E4B1 . 2BABO
B Coefficient 1 : _ : : : :
o | (DPSP2ZEQ4 o pipis  2E4B14 | 2E4BI3 | 2EABI2 | 2E4B11 | 2E4BI0 . 2E4B9 . 2E4BS
B Coefficient 2 : : : : : :
71q | DSPZEQ4 0 0 0 0 | 2E4B19 - 2F4BIS . 2E4B17 . 2E4BI6
B Coefficient 3 : : : :
7on | DSPZEQ4 | opicg ¢ 2Race | 2E4CS © 2EAC4 © 2BAC3 C 2FAC2 | 2E4ACI | 2E4CO
C Coefficient 1 :
73H DSP2EQ4 | hpacis  2B4C14 © 2E4C13 © 2E4CI12 © 2BACI1 © 2BACIO - 2BACO - 2E4CS
C Coefficient 2 : : : : : : :
7an | DSP2EQ4 0 0 0 0 | 2BACI9 | 2E4CI8 | 2E4C17 | 2E4CI6
C Coefficient 3 ' ! ! !
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Addr | Register Name D7 . D6 | D5 | D4 D3 D2 DIl D0
75H DSP2 EQ5 2ESA7 | 2E5A6 : 2ESA5 © 2ESA4  2ESA3 - 2ESA2 © 2ESAl - 2ESA0
A Coefficient 1 : : : : : :
DSP2 EQ5 : : : : : :
76H : 2E5A15 © 2E5A14 © 2E5A13 © 2E5A12 © 2E5A11 © 2E5A10 © 2E5A9 ° 2E5AS8
A Coefficient 2 : : : : : :
DSP2 EQS : : : : E : :
TTH | Coofficiont 3 0 0 = 0 i 0 :2E5A19 @ 2ESAI8 : 2ESAI7 @ 2ES5AI6
78H DSP2 EQ> 2ESB7 © 2E5B6 . 2ESB5 : 2E5B4 . 2ESB3 . 2ESB2 . 2ESBI . 2ESBO
B Coefficient 1 : : :
79H DSP2EQS | pspis © 2ESBI4 © 2ESB13 - 2ESBI2 - 2ESBI1 . 2ESBI0 . 2ESB9 . 2ESBS
B Coefficient 2 : : : . : :
DSP2 EQ5 : : : : E : :
TAH | Coefficiont 3 0O : 0 : 0 0 2ESBI9 : 2ESBI8 : 2ESBI7 : 2ESBIG
7Bu | DSPZEQS 1 hpscg ¢ 9Esce | 2ESCS © 2ESC4 © 2ESC3  2ESC2  2ESCI  2ESCO
C Coefficient 1 : : :
7cu | PSPZEQS 1 opscis i 2Esci4 | 2E5CI3 C 2BSCI2 | 2ESC1I | 2ESCI0 | 2ESCO - 2ESCS
C Coefficient 2 : : : : : :
DSP2 EQ5 : : ; : :
TDH | (- Coefficiont 3 0 0 © 0 . 0 2B5C19 : 2ESCI8 @ 2E5CI7 : 2ES5CI6
R/W RW | RW | RW | RW R/W R/W R/W R/W
Default 0 | 0o | 0 ! 0 ) 0 0 0
2E1A19-0, 2E1B19-0, 2E1C19-0: Equalizer 1 Coefficient (20-bit x3)
Default: “00000H”
2E2A19-0, 2E2B19-0, 2E2C19-0: Equalizer 2 Coefficient (20-bit x3)
Default: “00000H”
2E3A19-0, 2E3B19-0, 2E3C19-0: Equalizer 3 Coefficient (20-bit x3)
Default: “00000H”
2E4A19-0, 2E4B19-0, 2E4C19-0: Equalizer 4 Coefficient (20-bit x3)
Default: “00000H”
2E5A19-0, 2E5B19-0, 2E5C19-0: Equalizer 5 Coefficient (20-bit x3)
Default: “00000H”
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SYSTEM DESIGN |

Figure 75 and Figure 76 shows the system connection diagram. An evaluation board (AKD4753) is available for fast
evaluation as well as suggestions for peripheral circuitry.

Digital In uP

Digital Ground

Analog Ground

v V. V v Vv
L L L L L LT I ]
[} ) 1, 1 I 1 I I
SRR R R
X X = O z = <
X'tal % g 3 b E 8 3 §
DB INC = Yeesoal 16]]
i 1 s
C = N261xm0 EXTEE:_1_5:]|:
{773 e
Power Supply 10 C —on - P Cp
3.0 ~ 3.6V _g‘—‘w‘v % pppng | ERL AK4753 FLTI_1_3J[—/W\,—| AVDD
10u 10u e ol . ==
29, vss2 . TEST; 12] ﬁ N
2.2ul—|—_ s Top View .| ! 1 Potentiometer
11307 Res SAIN1 ._1_‘1][4—:’ ! (Bass Gain Control)
“L” Normal Operation . . LI (-
“H": DSP Bypgss mode »] 311BYPASS SA'NZ:_LOJI::
327ine ANRG 29 1] AVDD
v ~ N = -
53555585 2 ST
_g S B B _9 _2 2 = ! Potentiometer
[ P 1 (Vol Control)
oINS O 1O N 100, a
.JE_I P T T
2.2u 2
$ )-i } Analog In
0.1u
“L” Mute
“H”: Normal Operation

Speaker-Amp

y
Il
1
[ il
Speaker External
D]: !
1L
11

Notes:

- VSS1 and VSS2 of the AK4753 must be distributed separately from the ground of external controllers.

- All digital input pins must not be left floating.

- When the EXT mode is used (PMPLL bit = “0”), FLT pin can be open.

- When the PLL mode is used (PMPLL bit = “1”), “Cp” and “Rp” must be set according to Table 5.

- “C” value is dependent on the crystal.

- When the AK4753 is used in master mode, LRCK and BICK pins are floating before M/S bit is changed to
“1”. Therefore, around 100kQ pull-up/down resistor must be connected to LRCK and BICK pins of the
AK4753.

- 0.1pF capacitors at power supply pins should be ceramic capacitors. Other capacitors do not have specific
types.

Figure 75. System Connection Diagram (Serial Control Mode: EXTEE pin = “L”)
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Digital In EEP-ROM
4 4 p 1 Digital Ground
Analog Ground
\ A A
I I L LT LI LJ L] L]
1L 1, 1, 1 1 1 1 !
P SN T
4 4 = O z = <
X'tal _— % g 3 E 5 8 § -
- D5 INC = " eespA| 1_6][ < -?— DVDD
p Ak -
¢ I:II I_D 261XT0 EXTEE:__1__5J|:
¢z PON| 73] <—-—IRESET IC
Power Supply 0 C == VoD FLTl--JI:
30 ~36v ““1"0 z}g oL H& AK4753 - 1 rp C,|)_<|7 AVDD
u u Sty will ; PO ==
D9 Vss2 . TEST, 2] -
2-2U_L-|—_ I Top View 1= I % ! | Potentiometer
1305 Ree SAINT |_1_1J[ ! (Bass Gain Control)
“L” Normal Operation - - LI (-
“H": DSP Bypzss mode 11311 BYPASS SA'N2:-1DJ[ -
32iNC ANRIT9 ] AVDD
v o~ = -
8 E 555385 2 i
S 85 @ B 9 2z ¢ = 1 Potentiometer
[ P 1 (Vol Control)
N S O 1O N 10 -
.JE_I ot ettt et — et
2.2u o
$ )-i } Analog In
0.1u
“L” Mute
“H”: Normal Operation
y

Speaker

1
1
|1

External "
1
11
1
11

: Speaker-Amp

Notes:

- VSS1 and VSS2 of the AK4753 must be distributed separately from the ground of external controllers.

- All digital input pins must not be left floating.

- When the EXT mode is used (PMPLL bit = “0”), FLT pin can be open.

- When the PLL mode is used (PMPLL bit = “1”), “Cp” and “Rp” must be set according to Table 5.

- “C” value is dependent on the crystal.

- When the AK4753 is used in master mode, LRCK and BICK pins are floating before M/S bit is changed to
“1”. Therefore, around 100kQ pull-up/down resistor must be connected to LRCK and BICK pins of the
AK4753.

- 0.1pF capacitors at power supply pins should be ceramic capacitors. Other capacitors do not have specific
types.

Figure 76. System Connection Diagram (EEP-ROM Download Mode: EXTEE pin = “H”)

MS1311-E-00 2011/07

-75 -



AsahiKASEI [AK4753]

1. Grounding and Power Supply Decoupling

The AK4753 requires careful attention to power supply and grounding arrangements. If AVDD and DVDD are supplied
separately, the power-up sequence is not critical. VSS1 and VSS2 of the AK4753 must be connected to the analog
ground plane. System analog ground and digital ground must be connected together near to where the supplies are
brought onto the printed circuit board. Decoupling capacitors must be as near to the AK4753 as possible, with the small
value ceramic capacitor being the nearest.

2. Internal Regulated Voltage Power Supply

The input voltage to the REG pin is used as power supply (typ. 1.8V) for the internal digital circuit. A 2.2uF+50%
ceramic capacitor connected between the REG and VSS2 pins eliminates the effects of high frequency noise. This
capacitor in particular should be connected as close as possible to the pin. No load current may be drawn from the REG
pin. All digital signals, especially clocks, should be kept away from the REG pin in order to avoid unwanted coupling
into the AK4753.

3. Voltage Reference

VCOM is a signal ground of this chip. A 2.2uF+50% ceramic capacitor connected between this pin and the VSS1 pin
eliminates the effects of high frequency noise. This capacitor in particular should be connected as close as possible to
the pin. No load current may be drawn from the VCOM pin. All digital signals, especially clocks, must be kept away
from the VCOM pin in order to avoid unwanted coupling into the AK4753.

4. Analog Inputs

The line inputs are single-ended. The input signal range scales with nominally at typ. 2.64Vpp (0.8 x AVDD), centered
around the internal signal ground (AVDD/2). Usually the input signal is AC coupled using a capacitor. The cut-off
frequency is fc = 1/ (2nRC). The AK4753 can accept input voltages from VSS1 to AVDD.

5. Analog Outputs

The input data format for the DAC is 2’s complement. The output voltage is a positive full scale for 7FFFFFH
(@?24-bit) and a negative full scale for §00000H (@24-bit). The ideal output is VCOM voltage for 000000H (@?24-bit).
The line outputs are single-ended or differential and centered at AVDD/2.

MS1311-E-00 2011/07
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[ CONTROL SEQUENCE

H Clock Setup
When any circuits of the AK4753 are powered-up, the clocks must be supplied.
1. PLL Master Mode

Example:

Audio I/F Format: MSB justified
BICK frequency at Master Mode: 64fs
Power Supply / Input Master Clock Select at PLL Mode: 11.2896MHz

Sampling Frequency: 44.1kHz

Q)

PDN pin > | (1) Power Supply & PDN pin =“L" > “‘H” |
Regulator i i @ ! \1/

VCOM | L
PWXTL bit ! f_y | Regulator, VCOM Power-up |
PMPLL bit ims(max] ©) A

(Addr:04H, D2,D7) * :

" 1 1 @ (3) Addr:02H, Data:F4H

XTIMCKI pin | / / Input Addr:03H, Data:C2H

v

MIS bit ?
(AdcR01H, D3) | | o | (4)Addr:04H, Data:84H |
e L
BICK pin : 0
LRCK pin ‘ | Output | BICK and LRCK output |
Figure 77. Clock Set Up Sequence (1)
<Example>

(1)After Power Up, PDN pin “L” - “H”
“L” time of 10ms or more is needed to reset the AK4753.

(2)Power Up VCOM and Regulator
Power up time is 1ms (max). To write register is forbidden during this period.

(3)FS3-0, PLL3-0, BCKO, BCKP, MSBS and DIF2-0 bits must be set during this period.

(4)PWXTL and PMPLL bits change from “0” to “1”. Then PLL starts after the crystal oscillator becomes stable
or XTI/MCKI pin is supplied from an external source. PLL lock time is 4ms (max).

(5)The AK4753 starts to output the LRCK and BICK clocks after the PLL became stable. Then normal
operation starts.

MS1311-E-00 2011/07
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2. PLL Slave Mode (LRCK or BICK pin)

Power Supply /
Q)
PDN pin P
' @)

Regulator 3 ! ;
VCOM ' : '

PMPLL bit

i 1ms(max] 3)
(Addr:04H, D7) ' i

(4)

Input

ko v

! < 40ms (max) ' ,
‘ 15)

Internal Clock

Output

[AK4753]

Example:
Audio I/F Format : MSB justified

PLL Reference clock: BICK
BICK frequency: 64fs
Sampling Frequency: 44.1kHz

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

v

| Regulator, VCOM Power-up |

v

(3) Addr:02H, Data:83H
Addr.03H, Data:02H

\

| (4) Addr:04H, Data:80H

Figure 78. Clock Set Up Sequence (2)

<Example>

(1) After Power Up: PDN pin “L” - “H”
“L” time of 10ms or more is needed to reset the AK4753.

(2) Power Up VCOM and Regulator

Power up time is 1ms (max). To write register is forbidden during this period.

(3) FS3-2, PLL3-0, BCKP, MSBS and DIF2-0 bits must be set during this period.

(4) PWXTL and PMPLL bits change from “0” to “1”. Then PLL starts after PLL reference clock (LRCK or
BICK pin) is supplied from an external source. PLL lock time is 40ms (max) when LRCK is a PLL reference
clock. PLL lock time is 4ms (max) when BICK is a PLL reference clock.

(5) Normal operation stats after that the PLL is locked.

MS1311-E-00
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3. EXT Slave Mode

Example:
Power Supply / Audio I/F Format: MSB justified

Input MCKI frequency: 256fs

4 Sampling Frequency: 44.1kHz

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

Regulator i !
VCOM 4/ v

| Regulator, VCOM Power-up |

MCKI pin P )
BICK pih 1 1ms(max) (3) 3 Input ¢,
LRCK pin (3) Addr:02H, Data:00H
Addr:03H, Data:02H
| MCKI, BICK and LRCK input
Figure 79. Clock Set Up Sequence (3)
<Example>

(1) After Power Up: PDN pin “L” - “H”
“L” time of 10ms or more is needed to reset the AK4753.
(2) Power Up VCOM and Regulator
Power up time is 1ms (max). To write register is forbidden during this period.
(3) FS1-0, BCKP, MSBS and DIF2-0 bits must be set during this period.
(4) Normal operation starts after the MCKI, LRCK and BICK are supplied.

4. EXT Master Mode

Example:
Audio I/F Format: MSB justified
Power Supply / Input MCKI frequency: 256fs

BICK frequency: 64fs
Sampling Frequency: 44.1kHz

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

Regulator i ! ‘1’
VCOM 3 '

P | Regulator, VCOM Power-up |
PWXTL bit ! ms(max} _(3) \J/
(Addr:04H, D2) H ! |
. ; @ (3) Addr:02H, Data:00H
XTI/MCKI pin | ! Input Addr.03H, Data:82H
M/S bit i ¢'
(Addr:03H, D6) ! | (4) Addr:03H, Data:C2H |
BICK pin : ‘l’
LRCK pin ’ Output

| BICK and LRCK output |

Figure 80. Clock Set Up Sequence (4)

<Example>
(1) After Power Up: PDN pin “L” - “H”
“L” time of 10ms or more is needed to reset the AK4753.
(2) Power Up VCOM and Regulator
Power up time is 1ms (max). To write register is forbidden during this period.
(3) FS1-0, BCKO, BCKP, MSBS and DIF2-0 bits must be set during this period.
(4) M/S bit should be set to “1” after the crystal oscillator becomes stable or MCKI is supplied from an external
source. Then LRCK and BICK are output.
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m DAC Outputs

FS3-0 bits
(Addr:02H, D7-4)

0000 >{

1M1

PLL Master Mode
Audio IF Format: MSB justified
Input MCKI frequency:11.2896MHz

' (1) \ Sampling Frequency: 44.1kHz
| < > | Input Signal Setting: Analog
Siginal Path - ~goH ‘ EOH DigtelVoume: 00
(Addr:01H) Limiter and EQ: Enable
@)
(Addr:05H&06H, D7-0) ‘1’
Gain Setting "y % XX w
(Addr:07H)
“@ [ (3) Adar:05H 806H, Data:00H |
DSP1 Limiter Controlys XXX ¥
(Addr:08-0AH
DSP2 Limiter Controfl
XX...X XX...X
(Addr:0B-0DH) (5) Addr.08H, Data:01H
6) Addr:09H, Data:1EH
y Addr:0AH, Data:30H
DSP1 Filter Coef §
(Addr:0E-17H) XX...X XX..X ¥
™ (6) Addr:0BH, Data:01H
DSP1 EQ Coef Addr:0CH, Data:1EH
(Addr:18-45H) XX...X XX...X Addr:0DH, Data:30H
(®) ¥
DSP2 Filter Coef . -
(Addr:46-4FH) XX...X XX...X (7) Addr:0EH, Data:03H
(9)
DSP2EQ Coef 5 XX

[AK4753]

(Addr:50-7DH)

(10)

Limiter State Limiter Disable

: (9) Addr:46H, Data:01H

‘ Limiter Enable ‘ Limiter Disable

' T

: ‘ (10) Addr:50H, Data:1FH
(11) Addr:04H, Data:BDH

PMLO1/2 bits ; ;
PMDIG bit n;  (12)

PMADC bit -

(Addr:04H, D5-4,03,D0)

i4ms (t |
MUTEN pin Mute On ' Mute Off Mute On ’W‘
LOUT1/2 pins ] 1 (12) Addr04H, Data:84H
MOUT+/- pins / Normal Output

Figure 81. DAC Output Sequence

<Example>

At first, clocks must be supplied according to “Clock Set Up” sequence.

(1) Set up a sampling frequency (FS3-0 bits). When the AK4753 is PLL mode, DAC of (11) must be powered-up
in consideration of PLL lock time after a sampling frequency is changed.

(2) Set up the path of Analog Input > DAC - 2.1ch Output and the ALMT1/2 bits: SEL1-0 bits = “00” = “00”,
SPC1-0 bits =“00” = “10”, ALMT1/2 bits = “0” — “1”

(3) Set up the output digital volume (Addr = 05H, 06H)
After DAC is powered-up, the digital volume changes from default value (Mute) to the register setting value
by the soft transition.

(4) Set up the Pre-Gain and Post-Gain: 1PREG1-0 bits = 2PREG1-0 bits = “00” — “01”, 1PSTG1-0 bits =
2PSTG1-0 bits = “00” — “01”

(5) Set up ILMTHI1-0, ILMATI1-0, IRGAIN1-0, IZZELMN, 1LFSTN, 1ZTM1-0, IWTM2-0 and 1RFSN1-0 bits
(Addr = 08H, 09H) and the REF value (Addr: 0AH) for Limiter of DSP1

Set up 2LMTH1-0, 2LMAT1-0, 2RGAIN1-0, 2ZELMN, 2LFSTN, 2ZTM1-0, 2WTM2-0 and 2RFSN1-0 bits

(Addr = 0BH, 0CH) and the REF value (Addr: 0ODH) for Limiter of DSP2

(6) Set up Coefficient of LPF/HPF for DSP1 (Addr: OEH ~ 17H)

(7) Set up Coefficient of EQ for DSP1 (Addr: 18H ~ 45H)

(8) Set up Coefficient of LPF/HPF for DSP2 (Addr: 46H ~ 4FH)

(9) Set up Coefficient of EQ for DSP2 (Addr: 50H ~ 7DH)

(10) Power Up the ADC, DSP, DAC and Line-Amp: PMADC = PMDIG = PMLO1 = PMLO2 bits = “0” — “1”
When ALMT]1 bit or ALMT2 bit = “1”, Limiter operation starts from the gain set by L/R7-0 bits after the
initialization cycle of ADC (1059/fs = 24ms @fs=44.1kHz).

(11)Power Down the ADC, DSP, DAC and Line-Amp: PMADC = PMDIG = PMLO1 = PMLO2 bits = “1” —>
“09’

MS1311-E-00
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m Stop of Clock
When the AK4753 is not used, the master clock can be stopped.

1. PLL Master mode

Example:
. 1 Audio I/F Format: MSB justified
PWXTLbit — ) BICK frequency at Master Mode: 64fs
PMPLL bit Input Master Clock Select at PLL Mode: 11.2896MHz

(Addr:04H, D2,D7) '

(1) Addr:04H, Data:00H |

External MCKI Input

| (2) Stop an external MCKI |

Figure 82. Clock Stopping Sequence (1)

<Example>
(1) Power down Cristal Oscillator and PLL: PWXTL, PMPLL bits = “1” — “0”
(2) Stop an external master clock.

2. PLL Slave Mode (LRCK or BICK pin)
1)

. Example
PMPLL bit ) ) -
(Addr04H, D7) “BLL Rotoroncs dock. BICK
@ BICK frequency: 64fs
External BICK nput [ (1)AdaroaH, Data:00H |
E () \l’
External LRCK Input !
* | (2) Stop the external clocks |
Figure 83. Clock Stopping Sequence (2)
<Example>

(1) Power down PLL: PMPLL bit =“1” — “0”
(2) Stop the external BICK and LRCK clocks.

3. EXT Slave Mode

External MCKI Input !
i Example
P (M Audio I/F Format :MSB justified
External BICK Input \ Input MCKI frequency:256fs
XQ)
External LRCK Input A | (1) Stop the external clocks
Figure 84. Clock Stopping Sequence (3)
<Example>

(1) Stop the external MCKI, BICK and LRCK clocks.

MS1311-E-00 2011/07
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4. EXT Master Mode

Example

PWXTL bit Audio I/F Format :MSB justified
(Addr:04H, D2) Input MCKI frequency:256fs
External MCKI Input :
i (1) Addr:04H, Data:00H
; or
BICK Output ! "H or "L" Stop the external MCKI
LRCK Output | "H" or "L
Figure 85. Clock Stopping Sequence (4)
<Example>

[AK4753]

(1) Power down Cristal oscillator (PWXTL bit = “1” — “0”) or stop MCKI clock. BICK and LRCK are fixed to

“H” or “L”.

B Power Down

Power supply current can also be shut down (typ. 1pnA) by stopping clocks and setting PDN pin = “L”. When the PDN

pin = “L”, the registers are initialized.

MS1311-E-00
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| PACKAGE |

32pin QFN (Unit: mm)

OZSJ"O?S « 2801
17 . 24
Y 1
i JO0000
| - 16—~ 25
| — | ]
= | - —] | —]
e _ R S IS i S B
3 | o B * ]
< I N ] Exposed I :l
I \ ;l’ Pad :
5 | 32 y
I X
Y . OO\ Joss 0.0
— 8 h 1
(A< [
= » ! o1 0.05MAX C0.35
- ) g ~H{Blo.10 @ic|a[B]
0.20 £ 0.05
£ 0.08|C
* Note: The exposed pad on the underside must be open or connected to the ground.
B Package & Lead frame material
Package molding compound: Epoxy Resin, Halogen (bromine and chlorine) free
Lead frame material: Cu Alloy
Lead frame surface treatment: Solder (Pb free) plate
MS1311-E-00 2011/07

-83-



AsahiKASEI [AK4753]
MARKING |
1
XXXX: Date code identifier (4 digits)
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| REVISION HISTORY |

Date (YY/MM/DD) | Revision | Reason Page/Line | Contents
11/07/15 00 First Edition

IMPORTANT NOTICE

® These products and their specifications are subject to change without notice.
When you consider any use or application of these products, please make inquiries the sales office of Asahi Kasei
Microdevices Corporation (AKM) or authorized distributors as to current status of the products.
® Descriptions of external circuits, application circuits, software and other related information contained in this
document are provided only to illustrate the operation and application examples of the semiconductor products. You
are fully responsible for the incorporation of these external circuits, application circuits, software and other related
information in the design of your equipments. AKM assumes no responsibility for any losses incurred by you or
third parties arising from the use of these information herein. AKM assumes no liability for infringement of any
patent, intellectual property, or other rights in the application or use of such information contained herein.
® Any export of these products, or devices or systems containing them, may require an export license or other official
approval under the law and regulations of the country of export pertaining to customs and tariffs, currency exchange,
or strategic materials.
® AKM products are neither intended nor authorized for use as critical componentsyete1) in any safety, life support, or
other hazard related device or systemyote2), and AKM assumes no responsibility for such use, except for the use
approved with the express written consent by Representative Director of AKM. As used here:
Note1) A critical component is one whose failure to function or perform may reasonably be expected to result,
whether directly or indirectly, in the loss of the safety or effectiveness of the device or system containing it,
and which must therefore meet very high standards of performance and reliability.
Note2) A hazard related device or system is one designed or intended for life support or maintenance of safety
or for applications in medicine, aerospace, nuclear energy, or other fields, in which its failure to function or
perform may reasonably be expected to result in loss of life or in significant injury or damage to person or
property.
® [t is the responsibility of the buyer or distributor of AKM products, who distributes, disposes of, or otherwise places
the product with a third party, to notify such third party in advance of the above content and conditions, and the
buyer or distributor agrees to assume any and all responsibility and liability for and hold AKM harmless from any
and all claims arising from the use of said product in the absence of such notification.
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