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ASAHI KASEI [AK4584]

AKM AK4584
24Bit 96kHz Audio CODEC with DIT/DIR

AK4584 24 96kHz 24bit CODEC ADC
DAC
AK4584 24 192kHz (DIT)
(DIR) AC-3IMPEG  Non-PCM
ADC AK4584 PGA

MD, DVD-R, CD-R

*AC-3 Dolby Laboratories

1. 24bit 2ch ADC
- fs: max 96kHz
- Single-end Input
- S/(N+D): 90dB
- Dynamic Range, S/N: 100dB
- Digital HPF for offset cancellation
- Input PGA with +18dB gain & 0.5dB step
- Input DATT with —72dB ATT
. I/F format: MSB justified or I°S

2. 24bit 2ch DAC
- fs: max 192kHz
- 24bit 8 times Digital Filter
- Ripple: £0.005dB, Attenuation: 75dB
- Single-end Output
- S/(N+D): 94dB
- Dynamic Range, S/N: 104dB
- De-emphasis for 32kHz, 44.1kHz, 48kHz sampling
- Digital Attenuator with soft-transition
- Soft Mute
- Zero Detect Function
. IIF format: MSB justified, LSB justified or I°S

3. 3 Outputs 24 bit 192kHz DIT

- 3-Channel Transmission Outputs (2 Through outputs & DIT Output)
- 40 Bits Channel Status Buffer
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ASAHI KASEI

4. 4 Inputs 24bit 192kHz DIR

- Supports AES3, IEC60958, S/PDIF, EIAJ CP1201

- Low Jitter Analog PLL

- PLL Lock Range: 32k ~ 192kHz
- Clock Source: PLL or X'tal

- 4 Channels Receiver Inputs

- Detect Function

- Non-PCM Bit Stream Detection
- DTS-CD Bit Stream Detection

- Validity Flag Detection

- Sampling Frequency Detection
- Unlock & Parity Error Detection

- 40 bits Channel Status Buffer
- Burst Preamble bit Pc, Pd Buffer for Non-PCM bit Stream

5. Support External Audio Clock Input

- Master Clock Input

- 256fs, 384fs, 512fs, 768fs (fs = 44.1kHz ~ 48kHz)
- 256fs, 384fs (fs = 88.2kHz ~ 96kHz)
- 128fs, 192fs (fs = 176.4kHz ~ 192kHz)

6. Support Master & Slave Mode

7. Serial nP I/F: 4-wire serial

8. 5V operation

9. 3V Power Supply Pin for 3V I/F

10. 44pin LQFP Package

11. Ta: -10 to 70°C

MS0118-J-01

[AK4584]
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ASAHI KASEI

|
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ASAHI KASEI [AK4584]

AK 4584V Q -10~+70°C 44pin LQFP (0.8mm pitch)
AKD4584 AK 4584

—i
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Top View
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ASAHI KASEI [AK4584]
|

No. | Pin Name 1/0 Function

1 | TEST2 I Test 2 Pin (Internal pull-down pin)

2 | RX3 I Receiver Input 3 with Amp for 0.2V pp

3 | NC I NC Pin (No Internal bonding pin, Fixed to “AVSS")
4 | RX4 I Receiver Input 4 with Amp for 0.2V pp

5 | PON | Power-Down Mode Pin

“H”: Power up, “L”: Power down reset and initialize the control register.

6 | INTO O | Interrupt O Pin

7 | INT1 O | Interrupt 1 Pin

8 | CDTI I Control Data Input Pin

9 [ CDTO O | Control Data Output Pin

10 | CCLK I Control Data Clock Pin

11 | CSN I Chip Select Pin

12 | TEST3 | | Test3Pin (Fixed to AVSS)

13 | TX1 O | Transmitter 1 Output Pin

14 | TX2 O | Transmitter 2 Output Pin

X'tal Osc Enable Pin

15 | XTALE ! “H” : Enable, “L” : Disable

16 | TX3 O | Transmitter 3 Output Pin

17 | DvDD - | Digital Power Supply Pin, 4.75 ~ 5.25V

18 | DVSS - | Digital Ground Pin

19 | TVDD - | Output Buffer Power Supply Pin, 2.7 ~ 5.25V

20 | XTO O | X'tal Output Pin

n XTI I X'tal Input Pin

MCKI I External Master Clock Input Pin
2 | DMcK | MCKOL1 Disable Pin
“H” : MCKO1“L” output, “L” : MCKOL1 output

MS0118-J-01
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ASAHI KASEI [AK4584]

23 | MCKO1 O | Master Clock Output 1 Pin
24 | MCKO2 O | Master Clock Output 2 Pin
25 | SDTO O | Audio Serial Data Output Pin
26 | SDTI I Audio Serial Data Input Pin
27 | BICK I/O | Audio Serial Data Clock Pin
28 | LRCK 1/0 | Input / Output Channel Clock Pin
29 | M/s | Master / Slave Mode Pin
“H” : Master Mode, “L” : Slave Mode
30 | DZF O | Zero Input Detect Pin
31 | veoum o Common Voltage Outpu_t Pin, AVDD/2
Bias voltage of ADC inputs and DAC outputs.
32 | LOUT O | Lch Anaog Output Pin
33 | ROUT O | Rch Analog Output Pin
34 | AVSS - | Analog Ground Pin
35 | AVDD - | Analog Power Supply Pin, 4.75 ~ 5.25V
Voltage Reference Input Pin, AVDD
36 | VREF I Used as avoltage reference by ADC & DAC. VREF is connected externally to
filtered AVDD.
37 | RIN I Rch Analog Input Pin
38 | LIN I Lch Analog Input Pin
39 | PVDD - | PLL Power Supply Pin, 4.75 ~ 5.25V
0 | R | External Resistor Pinfor PLL
13kW + 1% resistor should be connected to PVSS externally.
41 | PVSS - | PLL Ground Pin
42 | RX1 I Receiver Input 1 with Amp for 0.2V pp
43 | TEST1 I Test 1 Pin (Internal pull-down pin)
44 | RX2 I Receiver Input 2 with Amp for 0.2V pp

Note: All input pins except pull-down pins should not be left floating.

MS0118-J-01 2001/11



ASAHI KASEI

[AK4584]

(AVSS, DVSS, PVSS=0V; Note 1)

Parameter Symbol min max Units
Power Supplies: Analog AVDD -0.3 6.0 \%
Digital DVDD -0.3 6.0 Y
PLL PVDD -0.3 6.0 Y
Output Buffer TVDD -0.3 6.0 \%
[AVSS—-DVSS| (Note2) DGND1 - 0.3 Y
[AVSS—-PVSS (Note2) DGND2 - 0.3 \Y
Input Current, Any Pin Except Supplies [IN - +10 mA
Analog Input Voltage (VREF, LIN, RIN pins) VINA -0.3 AVDD+0.3 V
Digital Input Voltage 1 (Except RX1-4, BICK, LRCK pins) VIND1 -0.3 DVDD+0.3 V
Digital Input Voltage 2 (RX1-4 pins) VIND2 -0.3 PVDD+0.3 V
Digital Input Voltage 3 (BICK, LRCK pins) VIND3 -0.3 TVDD+0.3 V
Ambient Temperature (powered applied) Ta -10 70 °C
Storage Temperature Tstg - 65 150 °C
Note: 1.
Note: 2. AVSS DVSS, PVSS
I
(AVSS, DVSS, PVSS=0V; Note 1)
Parameter Symbol min typ max Units
Power Supplies | Analog AVDD 4.75 5.0 5.25 Vv
(Note 3) Digital DVDD 4.75 5.0 AVDD Y
PLL PvDD 4.75 5.0 AVDD Y
Output Buffer TVDD 2.7 3.0 DVDD V
Voltage Reference (Note 4) VREF 3.0 - AVDD V
Note: 1.
Note: 3. AVDD, DVDD, PVvDD, TVDD
Note: 4. VREF AVDD
MS0118-3-01 200111



ASAHI KASEI

[AK4584]

(Ta=25°C; AVDD, DVDD, PVDD, TVDD=5.0V; AVSS=DV SS=PV SS=0V; VREF=AVDD; fs=44.1kHz, 96kHz,
192kHz; BICK=64fs; Signal Frequency=1kHz; 24bit Data; M easurement frequency=10Hz ~ 20kHz at fs=44.1kHz,
10Hz ~ 40kHz at fs=96kHz; 10Hz ~ 80kHz at fs=192kHz; unless otherwise specified)

Par ameter | min typ |  max | Units
Input PGA Characteristics:
Input Voltage (Noteb5) | fs=44.1kHz, AIN=0.6 x AVDD 2.8 3.0 3.2 Vpp
fs=96kHz, AIN=0.62 x AVDD 2.9 31 3.3 Vpp
Input Resistance 5 10 15 kw
Step Size 0.2 0.5 0.8 dB
Gain Control Range 0 18 dB
ADC Analog Input Characteristics: |PGA=0dB
Resolution 24 Bits
S/(N+D) (- 0.5dBFS) fs=44.1kHz 84 90 dB
fs=96kHz 80 88 dB
DR (- 60dBFS) fs=44.1kHz, A-weighted 94 100 dB
fs=96kHz 88 96 dB
SN fs=44.1kHz, A-weighted 94 100 dB
fs=96kHz 88 96 dB
Interchannel Isolation 90 100 dB
Interchannel Gain Mismatch 0.2 0.5 dB
Gain Drift 20 - ppm/°C
Power Supply Rejection (Note 6) 50 - dB
DAC Analog Output Characteristics:
Resolution 24 Bits
S/(N+D) (0OdBFS) fs=44.1kHz 88 94 dB
fs=96kHz 86 92 dB
fs=192kHz - 84 dB
DR (- 60dBFS) fs=44.1kHz, A-weighted 98 104 dB
fs=96kHz 90 98 dB
fs=192kHz - 85 dB
SN fs=44.1kHz, A-weighted 98 104 dB
fs=96kHz 90 98 dB
fs=192kHz - 85 dB
Interchannel Isolation 90 100 dB
Interchannel Gain Mismatch 0.2 0.5 dB
Gain Drift 20 - ppm/°C
Output Voltage (Note 7) 2.8 3.0 3.2 Vpp
Load Resistance 5 kw
Load Capacitance 25 pF
Power Supply Rejection (Note 6) 50 - dB
Note: 5. IPGA=0dB (0dB)
Note: 6. VREF AVDD, DVDD, PvDD, TVDD 1kHz, 50mVpp
Note: 7. VREF Vout = 0.6 x VREF
MS0118-3-01 200111




ASAHI KASEI [AK4584]
Parameter min typ max Units
Power Supplies
Power Supply Current
Normal Operation (PDN = “H")
AVDD 23 35 mA
PvDD (fs=44.1kHz) 12 18 mA
DVDD+TVDD (fs=44.1kHz) 24 36 mA
(fs=96kHz) 36 54 mA
Power-down mode (PDN =*“L") (Note 8)
AVDD 10 100 mA
PvDD 10 100 mA
DVDD+TVDD 10 100 mA
Note: 8. DVDD DVSS
| S/PDIF RECEIVER
(Ta=25°C; AVDD, DVDD, PVDD=4.75 ~ 5.25V; TVDD=2.7 ~ 5.25V)
Parameter Symbol min typ M ax Units
Input Resistance Zin 10 kw
Input Voltage VTH 200 mVpp
Input Hysteresis VHY - 50 mvV
Input Sample Frequency fs 32 - 192 kHz
MS0118-3-01 200111



ASAHI KASEI

[AK4584]

(Ta=- 10~ 70°C; AVDD, DVDD, PVDD=4.75 ~ 5.25V; TVDD=2.7 ~ 5.25V; fs=44.1kHz; DEM=0FF)

Par ameter | Symbol | min | typ | max | Units
ADC Digital Filter (Decimation L PF):
Passband (Note 9) +0.005dB PB 0 19.76 kHz
-0.02dB - 20.02 - kHz
- 0.06dB - 20.20 - kHz
- 6.0dB - 22.05 - kHz
Stopband SB 24.34 kHz
Passband Ripple PR +0.005 dB
Stopband Attenuation SA 80 dB
Group Delay (Note 10) GD 31 1fs
Group Delay Distortion DGD 0 ns
ADC Digital Filter (HPF):
Frequency Response (Note9) | - 3dB FR 0.9 Hz
-0.5dB 2.7 Hz
-0.1dB 6.0 Hz
DAC Digital Filter:
Passband (Note 9) +0.01dB PB 0 20.0 kHz
- 6.0dB - 22.05 - kHz
Stopband SB 24.1 kHz
Passband Ripple PR +0.005 dB
Stopband Attenuation SA 75 dB
Group Delay (Note 10) GD 30 1fs
DAC Digital Filter + SCF + SMF:
Frequency Response: FR
0~ 20kHz -01 dB
~40kHz (Note 11) -0.2 dB
~ 80kHz (Note 12) -1.0 dB
Note: 9. fs( )
PB=20.02kHz (@-0.02dB) 0.454 x fs 1kHz
Note: 10. ADC
24 ADC
DAC 24 DAC

Note: 11. fs=96kHz
Note: 12. fs=192kHz

MS0118-J-01
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ASAHI KASEI

[AK4584]

I DC I
(Ta=- 10 ~ 70°C; AVDD, DVDD, PVDD=4.75 ~ 5.25V; TVDD=2.7 ~ 5.25V)
Parameter Symbol min typ M ax Units
High-Level Input Voltage
(Except XTI pin) VIH 22 - - Y
(XTI pin) VIH 70%DVDD - - \Y
Low-Level Input Voltage
(Except XTI pin) VIL - - 0.8 Y
(XTI pin) VIL - - 30%DVDD \Y
Input Voltage at AC Coupling (XTI pin, Note 13) VAC 40%DVDD - - Vpp
High-Level Output Voltage
(Except TX1-3, DZF pins: lout=- 400mA) VOH TvDD-0.5 - - \Y
(TX1-3pin: lout=- 400MA) VOH DVDD-0.5 - - \Y
(DZF pin:: lout=- 400MA) VOH AVDD-0.5 - - \Y
Low-Level Output Voltage  (lout=400mA) VOL - - 0.5 V
TX Output Voltage Level (Note 14) VOH 0.4 0.5 0.6 V
Input Leakage Current lin - - +10 mA
Note: 13. XTI (Figure 3 )
Note: 14. Figure 7
MS0118-J-01 2001/11
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ASAHI KASEI

[AK4584]

(Ta=- 10~ 70°C; AVDD, DVDD, PVDD=4.75 ~ 5.25V, TVDD=2.7 ~ 5.25V; C_ =20pF)

Parameter Symbol min typ max Units
Master Clock Timing
Crystal Resonator Freguency 11.2896 24.576 MHz
External Clock Frequency fCLK 11.2896 36.864 MHz
Pulse Width Low tCLKL 0.4/fCLK ns
Pulse Width High tCLKH 0.4/fCLK ns
MCKO1 Output Frequency fMCK 11.2896 24576 MHz
Duty Cycle (Notel5) | dMCK 40 50 60 %
MCKO2 Output Frequency fMCK 5.6448 18.432 MHz
Duty Cycle dMCK 40 50 60 %
PLL Clock Recover Frequency fPLL 32 192 kHz
LRCK Frequency
Normal Speed Mode (DFS0="0", DFS1="0") fsn 32 48 kHz
Double Speed Mode (DFS0="1", DFS1="0") fd 88.2 96 kHz
Quad Speed Mode (DFS0="0", DFS1="1") fsq 176.4 192 kHz
Duty Cycle Slave mode 45 55 %
Master mode 50 %
Audio Interface Timing
Slave mode
BICK Period tBCK 81 ns
BICK Pulse Width Low tBCKL 33 ns
Pulse Width High tBCKH 33 ns
LRCK Edgeto BICK “- " (Note 16) tLRB 20 ns
BICK “- " to LRCK Edge (Note 16) tBLR 20 ns
LRCK to SDTO (MSB) (Except 1°S mode) tLRS 20 ns
BICK “" " to SDTO tBSD 20 ns
SDTI Hold Time tSDH 20 ns
SDTI Setup Time tSDS 20 ns
Master mode
BICK Frequency fBCK 64fs Hz
BICK Duty dBCK 50 %
BICK “" " to LRCK tMBLR -20 20 ns
BICK “ " to SDTO tBSD -20 20 ns
SDTI Hold Time tSDH 20 ns
SDTI Setup Time tSDS 20 ns
Note: 15. Duty
Note: 16. LRCK BICK “-”
MS0118-3-01 200111
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ASAHI KASEI [AK4584]

Parameter Symbol min typ max Units

Control Interface Timing
CCLK Period tCCK 200 ns
CCLK Pulse Width Low tCCKL 80 ns

Pulse Width High tCCKH 80 ns

CDTI Setup Time tCDS 40 ns
CDTI Hold Time tCDH 40 ns
CSN “H” Time tCSwW 150 ns
CSN“ " toCCLK “-" tCSS 50 ns
CCLK“-"toCSN “-" tCSH 50 ns
CDTO Delay tDCD 45 ns
CSN “- " to CDTO Hi-Z tCCZ 70 ns

Reset Timing
PDN Pulse Width (Note 17) tPD 150 ns
RSTADN “- " to SDTOvalid (Note 18) tPDV 516 1fs

Note: 17. AK4584 PDN =*“L"

Note: 18. RSTADN LRCK v

MS0118-J-01 2001/11
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ASAHI KASEI [AK4584]

1/fCLK

50%TVDD

dMCK dMCK

< >

Clock Timing
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ASAHI KASEI [AK4584]

-------------- e - s
LRCK
-------------- e - e VIL
BLR | | tLRB
______________ - ————— —— —— /_T VIH
BICK
----- e R A S - e VIL
tLRS tBSD | I;
SDTO oo [ ----- - ‘ R 50%TVDD
tSDS tSDH
> | >

---------------------------------------------------------------------------------------- VIH
SDTI
------------------------------------------ - R | §

O 50%TVDD

50%TVDD

50%TVDD

tSDH

Audio Interface Timing (Master mode)

MS0118-J-01 2001/11
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ASAHI KASEI [AK4584]

————————————————————————————————————————————————————————————————————————————————————————————————————————————— VIH
CSN

ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff VIL

tCSS tCCKL  tCCKH
D
CCLK
tCDS |q¢-»! |l¢p| tCDH
S I BN /A VIH
CDTI (0{0] R/W
N E— o VIL
CDTO Hi-Z
WRITE/READ Command Input Timing

CSN
CCLK

ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff VIH
CDTI D2 D1 DO

ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff VIL
CDTO Hi-Z

WRITE Data Input Timing
MS0118-3-01 2001/11
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CSN

CCLK

CDTI

CDTO

CSN

CCLK

CDTI

MS0118-J-01

[AK4584]

Hi-Z

———————————— D7 ><D6 - 50%TVDD

READ Data Output Timing 1

Hi-Z
——————— D2 >< D1>< DO~ 50%TVDD

READ Data Output Timing 2

17 _
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ASAHI KASEI [AK4584]

—————————————————————————————————————————————————————————————————————————————————————————————————————————————— VIH

CSN

————————————————————————————————————————————————————————————————————————————————————————————————————————————— VIL
tPDV
] @ 50%TVDD
PDN
Power Down & Reset Timing

MS0118-J-01 2001/11
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[AK4584]

|
DAC,SDTO ADC, SDTI, DIR DIT ADC, SDTI 1
DIR, DIT (DAC1-0 etc)
( 08H)
— lipea apc HPE pACE? DATT
| DATT “~—~0—IDEM| ' DAC —
1 SMUTE ;
— SDTI PCM1-0
DIR T DIT1-0
DIT1-0
— O~ DIT T
Figure 1. Connection Input Source & Output Source
|
AK4584 PLL X'tal( )
CM1-0 (Tablel) Mode?2 PLL Unlock X'ta
Mode 3 X'td RX
Mode 2, 3 PLL X'ta XTALE="L"
XTL1-0 =11" ModeO X'td CM1-0 “01”
CM1-0 08H
Mode CM1 CMO UNLOCK PLL X'tal | Clock Source
0 0 0 - ON * PLL
1 0 1 - OFF ON X'ta Default
0 ON ON PLL
2 1 0 1 ON ON X'tal
3 1 1 - ON ON X'tal
ON: (Power-up), OFF : (Power-down)
*  XTALE="L" XTL1-0 =“11" OFF ON
Table 1. Clock Operation Mode Select
MS0118-J301 2001/11
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AK4584

(MCKOLor MCKO2) fs

AK4584

MS0118-J-01

[AK4584]

2 PLL

X'tal PLL
OCKSI1-0 (Table2) X'ta

(MCKOlorMCKO2) 1 1/2 (Table3) MCKO1 DMCK
DMCK=“H" “L” ( ) DMCK=“L" PLL
fs Table2 ModeO 96kHz
OCKS1-0 “01"
Mode | OCKS1 | OCKS0 | MCKO1 MCKQO2 fs

0 0 0 512fs 256fs ~ 48kHz

1 0 1 256fs 128fs ~96kHz | Default

2 1 0 128fs 64fs ~ 192kHz

3 1 1 64fs 32fs ~ 192kHz

Table 2. Master Clock Output Frequency Select (PLL Mode)

X'tal MCKO1 MCKO2
11.2896MHz | 11.2896MHz 5.6448MHz
12.288MHz 12.288MHz 6.144MHz
24.576MHZ 24.576MHz 12.288MHz

Table 3. Master Clock Output Frequency Select (X’ tal Mode)

ADC(AK5394) DAC(AK4394) AK4584

AKS5394, AK4394

AK5394 AK 4394

MCKO2 MCKO1
256fs 512fs
2 128fs 256fs
4 64fs 128fs

Table 4. Clock Select for AK5394 & AK4394

9N _
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ASAHI KASEI [AK4584]
|
(MCLK) XTI XTO X'tal XTO
XTI CMOS AC 40%DVDD
PLL X'tal
ICKS1-0 (Table 5) DFS1-0
2 4 (Table6) 4 ADC
X'tal (XTI/XTO DVSS )
DVDD CMOS 40%DVDD
AC
LRCK
(PDN="H" PWVRN “H” )
(MCLK, BICK, LRCK)
(PDN =*“L” PWVRN “L” )
X'tal
(MCLK) PLL
MCLK
Normal Double Quad
Mode | ICKSL | ICKS0 | prg) o=00") | (DFS1-0="01") | (DFSL.0="10")
0 0 0 256fs N/A N/A Default
1 0 1 384s N/A N/A
2 1 0 512fs 256fs 128fs
3 1 1 768fs 384fs 192fs
Table 5. Master Clock Input Frequency Select (X' tal Mode)
DFS1 DFS0 Sampling Rate
0 0 Default
0 1 2
1 0 4
1 1 N/A
Table 6. Sampling Speed
MCLK MCLK MCLK
Normal fs=44.1kHz Double fs=88.2kHz Quad fs=176.4kHz
256fs 11.2896MHz 128fs N/A 64fs N/A
384fs 16.9344MHz 192fs N/A 96fs N/A
512fs 22.5792MHz 256fs 22.5792MHz 128fs 22.5792MHz
768fs 33.8688MHz 384fs 33.8688MHz 192fs 33.8688MHz
MCLK MCLK MCLK
Normal fs=48kHz Double fs=96kHz Quad fs=192kHz
256fs 12.288MHz 128fs N/A 64fs N/A
384fs 18.432MHz 192fs N/A 96fs N/A
512fs 24.576MHz 256fs 24.576MHz 128fs 24.576MHz
768fs 36.864MHz 384fs 36.864MHz 192fs 36.864MHz
Table 7. Master Clock Frequencies example
* 11.2896MHz 24.576MHz
*24.576MHz
MS0118-3-01 2001/11
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ASAHI KASEI [AK4584]

|
(1) X'tal
¢ O]
AK4584
Figure 2. X'tal mode
- Note: (typ. 10 ~ 40pF)
@)
C XTI
External External
Clock Clock
XTO AK4584 XTO AK4584
Figure 3. (a) External Clock mode Figure 3. (b) External Clock Mode
(Input : CMOS Level) (Input : 3 40%DVDD)
- Note: DVDD
(3) XTI/XTO
XTI :
C AK4584
XTO
Figure 4. Off mode
W 192kHz
PLL 32kHz 192kHz 20ms
X'ta (32k,

44.1k, 48k, 88.2k, 96k, 176.4k, 192k)

MS0118-J-01 2001/11
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ASAHI KASEI [AK4584]
|
AK4584 4 (RX1-4) 200mVpp
IPS1 IPSO Input Data
0 0 RX1 Default
0 1 RX2
1 0 RX3
1 1 RX4
Table 8. Recovery Data Select
|
TX1-2 RX TX3 SDTI
A/D IEC60958 RX
TX1-2 OPS1-0 TX3 DIT1-0
TX1-3 TX1E, TX2E, TX3E
C 5byte (CTO =0")
bit20-23(Audio Channel) TCH "1 Sub
framel *“1000"( ) Subframe2 *“0100"( ) TCH ‘0
“0000" ( )
U uDIT 2 uDIT ‘0" 0 uDIT
"1 U DIT PLL
PLL U ‘0
OPS1 OPS0 Output Data
0 0 RX1 Default
0 1 RX2
1 0 RX3
1 1 RX4
Table 9. Output Data Select for TX1/2
DIT1 DITO Input Source
0 0 ADC Default
0 1 SDTI
1 0 DIR
1 1 N/A
Table 10. Output Data Select for TX3
Note: V-bit 1
MS0118-J-01 2001/11
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ASAHI KASEI [AK4584]

|
0.1uF
W > ’ | | RX
Coax
75W
- AK4584
Figure 5. Consumer Input Circuit (Coaxial Input)
Note 1 : Coaxial RX 50mvV
Note2: PC AK4584 PVSS
. Optical Receiver 470
Optical
Fiber > O/E Wy RX
AK4584
Figure 6. Consumer Input Circuit (Optical Input)
Coaxiad RX RX
AK4584 TX 0.5V+/- 20% Figure7 T1 11
330
X >—W
100 75W cable
DVSS »

T1

Figure 7. TX External Resistor Network

MS0118-J-01 2001/11
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ASAHI KASEI [AK4584]
]
2 XTL1-0 X'tal
FS3-0 X'tal
XTALE=“L" XTL1-0 =“171"
FS3-0 FS3-
0 “0000”
XTL1 XTLO X'tal Frequency
0 0 11.2896MHz Default
0 1 12.288MHz
1 0 24.576MHz
1 1
Table 11. Reference X'tal Frequency
XTL1-0 =“171" XTL1-0 =“171"
Register Output
egister Outpu Consumer Mode Pro Mode
Clock comparison (Note 1)
Fs3 | FS2 | FSL | FSO P Byte3 ByteO | Byted
Bit3,2,1,0 Bit7,6 Bit6,5,4,3
0 0 0 0 44.1kHz + 3% 0000 01 0000
0 0 0 1 Reserved - 0001 (others) 0000
0 0 1 0 48kHz + 3% 0010 10 0000
0 0 1 1 32kHz + 3% 0011 11 0000
1 0 0 0 88.2kHz + 3% (1000) 00 1010
1 0 1 0 96kHz + 3% (1010) 00 0010
1 1 0 0 176.4kHz + 3% (1100) 00 1011
1 1 1 0 192kHz + 3% (1110) 00 0011
Table 12. fs Information
Note 1. When consumer mode, Byte3 Bit3-0 are copied to FS3-0.
PEM
(Cs12 =0 ) 1
Cs12 “1” 2
. . ByteO
PEM bit Pre-emphasis Bif3.4.5
0 OFF 1 0X100
1 ON 0X100
Table 13. PEM in Consumer Mode
. . ByteO
PEM bit Pre-emphasis Bif2.3.4
0 OFF 1100
1 ON 100
Table 14. PEM in Pro Mode
MS0118-3-01 2001/11
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|
INT1-0 “H” 8
(1) UNOCK: PLL “H”
(2) PAR: ( )
OEH
(3) AUTO: Non-Linear PCM
(4) DTSCD: DTS-CD
(5) AUDION:Non-Audio
(6) PEM:
(7N V:
(8) FS: FS
FS3-0 1 “H”
FS3-0 C-bit fs-bit X'tal (Table12 ) 1
OEH
(1) (8) OR INT
INT ( OEH ) INTO
1024/fs(EFH1-0 ) “H” PAR
FS “1” OEH
INTO UNLOCK, PAR INT1 AUTO, DTSCD, AUDION, VDIR
PLL OFF INT1-0 “L”
Register Pin
UNLOCK | PAR | AUTO | DTSCD | AUDION | PEM | VDIR FS SDTO TX
1 X X X X X X X ‘L Output
0 1 X X X X X X Previous Data Output
0 0 1 X X X X X Output Output
0 0 X 1 X X X X Output Output
0 0 X X 1 X X X Output Output
0 0 X X X 1 X X Output Output
0 0 X X X X 1 X Output Output
0 0 X X X X X 1 Output Output
Table 15. Error Handling (x : Don't Care)
Note: Table1l5 SDTO DIR

MS0118-J-01 2001/11
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Error

(UNLOCK, PAR,..) (Error)

INTO pin —> «€«—— Hold Time (max: 4096/fs)

INT1 pin »1€ Hold Time =0

Register

(PAR, FS) Hold "1 Reset

Register
(others)

Command READ OEH

© (fs: around 20KkHz)

MCKO,BICK,LRCK
(UNLOCK)

MCKO,BICK,LRCK
(except UNLOCK)

SDTO
onock L [

SDTO _
(PAR eron
SDTO
(others I
_ Normal Operation

Figure 8. INTO/1 pin Timing

MS0118-J-01 2001/11
Sy



ASAHI KASEI [AK4584]

PDN pin ="L" to "H"

¢ Initialize
Read OEH
No
Yes

Release
Muting Mute DAC Output

Read OEH

Each Error Handling
No
Yes

Figure 9. Error Handling Sequence Example

B Non-PCM/DTS-CD

AK4584 Non-PCM Dolby “AC-3 Data Stream in |EC60958 Interface”
32bit Mode Non-PCM AUTO “1
96bit sync code  0x0000, 0x0000, 0x0000, 0x0000, OxF872 and Ox4E1F 4096
sync code sync code AUTO “0
sync code 2 (Pc, Pd) DTS-CD
DTS-CD “1 4096 sync code
sync code DTS-CD ‘0"

MS0118-J-01 2001/11
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ASAHI KASEI [AK4584]
[ ]
5 (Table 16) DIF2-0 MSB 2's
SDTO BICK SDTI BICK
LRCK BICK LRCK BICK
fs 64fs
20 (Mode0-1) LSB Mode2-4 4
Aux Figure 10
SDTI Mode2, 3,4 16~20 LSB ‘o
sub-frame of IEC60958
< g
0 34 7 8 1112 27 28293031
preamble| Aux. VIU[C|P
MSB LSB
23 0
< g
AK4584 Audio Data (SDTO, MSB First)
Figure 10. Bit Structure
Mode | DIF2 DIF1 DIFO SDTO SDTI LRCK | BICK
0 0 0 0 24bit, MSB justified 16hit, LSB justified H/L 3 32fs
1 0 0 1 24bit, MSB justified 20bit, LSB justified H/L 3 4A0fs
2 0 1 0 24bit, MSB justified | 24bit, MSB justified H/L 3 48fs | Default
3 0 1 1 24bit, 1°S Compatible | 24bit, 1°S Compatible | L/H | 3 48fs
4 1 0 0 24bit, MSB justified 24bit, LSB justified H/L 3 48fs
Table 16. Audio Data Format
MS0118-J01 2001/11
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LRCK ] | B
6123 9101112131415 0 1 2 3 9101112131415 0 1
BICK(32fs)
SDTO(0) I23|22|21| |15[14[13]12[11[10] 9 | 8 I23|22|21| |15]14[13[12[11]10] 9| 8 I23|
SDTI() i15|14|13| |7|6|5|4|3|2|l|0i15|l4|13| |7|6|5|4|3|2|1|0i15|
0123 17 18 19 20 31012 3 17 18 19 20 310 1
BICK(64fs)
SDTO(0) I23|22|21| [7]6]5]4]3 I23|22|21| [7]6]5]4]3 Zr
SDTI(i) | Don't Care |15|14|13|12| | 1 | ol Don't Care |15|14|13|12| | 1 | ol
1SDTO-23:MSB, 0:LSB !
|SDTI-15:MSB, 0:LSB ; ;
i‘ Lch Data ’E‘ Rch Data >§
Figure 11. Mode O Ti ming
LRCK ] | B
01 2 12 13 24 310 1 2 12 13 24 310 1
BICK(64fs)
SDTO(0) I23|22| |12]11] m I23|22| |12]11] m Er
SDTI() Don't Care |19 8| 1] o] Dontcare 19| 8] [1]o0 |
ESDTO-23:MSB, 0:LSB ,
| SDTI-19:MSB, 0:LSB | |
§< Lch Data »§< Rch Data >§
Figure 12. Mode 1 Timing
LRCK ] | B
01 2 20 21 22 23 24 310 1 2 20212223 24 310 1
BICK(64fs)
SDTO(0) 23[22[  [4[3[2]1]o0] 23[22[  [4]3[2]1]o0] 23]
SDTI(i) 23|22| |4|3]2]1]0] Dont care |23]22] |4]3]2]1]0] Dontcare |23]
{23:MSB, 0:LSB
i‘ Lch Data >§< Rch Data >§
Figure 13. Mode 2 'Il'i ming
MS0118-3-01 2001/11
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LRCK | | L

Lch Data ! Rch Data

0123 2122232425 012 2122232425 01
BICK(64fs)
SDTO(0) 23|22| |4|3|2|1|0| 23|22| |4|3|2|1|0| B
SDTI() 2322 |4]3]2|1]0] Dontcare [23]22] |4]3]2]1]0] Dontcare
EZB:MSB, 0:LSB
< >« >

Figure 14. Mode 3 Timing

LRCK _]

012 310 1
BICK(64fs) ]_|_|_{ ]_|_|_{
SDTO(0) 23|22| [16[15] o] 23|22| 1615 | o] Er
SDTI(i) pontcare |23 = [8] = [1]|o| Dontcare [23] ~ |8| = [1]o0

{23:MSB, 0:LSB

E‘ Lch Data >§< Rch Data >§

Figure 15. Mode 4 Timing
MS0118-J01 2001/11
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|
M/S 13 HH 13 LH
AK 4584 AK4584  MCKO, BICK, LRCK AK 4584
AK 4584 MCKO BICK, LRCK DSP
DSP  MCKO BICK, LRCK
MCKO1/2 BICK, LRCK
MCKO1 = Output BICK = Input
SlaveMode |\ ok op = Output LRCK = Input
MCKO1 = Output BICK = Output
Master Mode |\ ok o2 = Output LRCK = Output
Table 17. Master mode/Slave mode
| ]
AK 4584 / XTALE
MCKO1 DMCK
PDN pin | M/Spin | XTALE pin | CM1-0 bit MCKO1/2 BICK, LRCK DIR, CODEC
L MCKO1 =L
L MCKO2 = L BICK = Input Power Down
H MCKO1 = Output” | LRCK = Input
L default MCKO2 = Output?
L “01” MCKO1 =L
H MCKO2 = L BICK =L Power Down
H MCKO1 = Output” LRCK =L
MCKO2 = Output”
L BICK = Input
, MCKO1 = Output? LRCK = Input _
H - Don't Care MCKO2 = Output? | BICK = Output | T\ormél Operation
LRCK = Output
Table 18. Clock Operation
Note 1) : DIR X'ta
Note 2) : CM1-0 MCKO
Note: XTALE="L" AC PDN “L”
XTl 13 L”
[ HPF
ADC DC HPF HPF fc  fss44.1kHz  0.9Hz
fs

MS0118-J-01
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|
ADC 37 0.5dB 2ch (IPGA) 128
( ) ( ATT: IATT)
MSB “1” IPGA “0” IATT
IPGA SIN (Table 19)
ch
(To) fs
To=256/fs 2048/fs IPGA
IPGA IPGA
(LR ) IPGA
(ZCEl) ON/OFF
IATT 8031
Input Gain Setting
0dB +6dB +18dB
fs=44.1kHz, A-weight 100dB 98dB 90dB
Table 19. PGA+ADC S/IN
ZTM1 ZTMO 2
0 0 256/fs 512/fs
0 1 512/fs 1024/fs
1 0 1024/fs 2048/fs Default
1 1 2048/fs 4096/fs
Table 20. Zero Crossing Timeout
[ |
IR (32kHz, 44.1kHz, 48kHz) (50/15m )
DEM1-0 (Table21) 2 4
DEM1 DEMO Mode
0 0 44.1kHz
0 1 OFF Default
1 0 48kHz
1 1 32kHz
Table 21. De-emphasis Control
|
AK4584 MUTE 0.5dB 256 (ATT)
DAC 0dB -127dB

MS0118-J-01
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H
DAC
SMUTE
SMUTE
0dB
SMUTE
0dB

Attenuation

LOUT / ROUT

DZF pin

(1) 1024LRCK
)
(3) 1024LRCK
0dB
4)
“ 0”

MS0118-J-01

[AK4584]

SMUTE
“H” 1024LRCK DAC -¥ (*0")
“L” -¥ -¥ 1024LRCK 0dB
1024LRCK
1024/fs 1024/fs
<+—>
(1)
/3
—» 4—GD —» «—GD
(2)
(4)
8192/fs
Figure 16.
(1024/fs) -¥ (“0")
(GD)
8192 “0 DZF “H”
DZF ‘L

2/ _
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]
AK4584 DAC L/R L/R 8192
“o” DZF “H” “o” DZF ‘L
DZFE DZF ‘L
PDN ‘L DZF “L” PDN (PDN =L" ®
" HH) DZF “ L” ® “ HH MNV RN “ 0)1 DZF " LH
RSTDAN “o” DZF “H” 4/fs~5/fs LS
RSTDAN “1” 6/fs~ 7/fs DZF “H” ‘L
RSTDAN ‘o 5/fs RSTDAN “1” LS
PWDAN ‘o DZF “H” 4/fs ~ 5ffs LS
PWDAN “1” 6/fs ~ 7/fs DZF “H” ‘L
PWDAN “o” 5/fs PWDAN “1” LS
PDN =“H” PWDAN =1" RSTDAN =1" 1/fs
8192
[ |
AK4584 PDN (Table
22) PDN ‘L
PDN | PWDITN | PWVRN | PWADN | PWDAN | CM1-0 Function Register Initialization
L X X X X X All Power-down Yes
0 X X X X DIT Power-down No
X 0 X X X V REF Power-down No
X X 0 X X ADC Power-down No
X X X 0 X DAC Power-down No
X X X X 00 X’tal Power-down No
X X X X 01 PLL Power-down No
Table 22. Reset & Power Down
MS0118-3-01 2001/11
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4

I/F

: CSN, CCLK, CDTI, CDTO

address(2bits, CL/0, “00”

I/F

[AK4584]

Chip

) Read/Write(1bit) Register address(MSB first, 5bits) Control data(M SB first, 8bits)

CCLK won 13 - ”
CSN “-" CCLK 5MHz(max) CSN
“ H!l 13 LH “ 00" 13 OOH
PDN =L
A
CSN
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
o LT LFLFLSLSLSPLILILILILILIOLILEIY
CDTI Cl | CO|RW| A4 | A3 | A2 | AL | AO | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Write
cDTO Hi-Z
CDTI Cl | CO |RW/| A4 | A3 | A2 | AL | AD
Read
CDTO Hi-z D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO [HEZ-
C1 - CO: Chip Address (Fixed to "00")
R/W:  READ/WRITE ("1" : WRITE, "0" : READ)
A4 - AO : Register Address
D7 - DO : Control Data
Figure 17. Control I/F Timing
MS0118-J301 2001/11

_ 2R _



7 _

ASAHI KASEI [AK4584]
|
Addr Register Name D7 D6 D5 D4 D3 D2 D1 DO
00H | Power Down Control 0 0 0 TEST PWDITN | PWVRN PWADN PWDAN
01H | Reset Control 0 0 0 0 0 0 RSTADN RSTDAN
02H | Clock & Format Control 0 0 0 DIF2 DIF1 DIFO DFS1 DFSO
03H | Deem & Volume Control MSDTO | SMUTE DZFE ZCEl ZTM1 ZTMO DEM1 DEMO
04H | Lch IPGA Control IPGL7 IPGL6 IPGL5 IPGL4 IPGL3 IPGL2 IPGL1 IPGLO
05H | Rch IPGA Control IPGR7 IPGR6 IPGR5 IPGR4 IPGR3 IPGR2 IPGR1 IPGRO
06H | Lch OATT Control ATTL7 ATTL6 ATTLS5 ATTL4 ATTL3 ATTL2 ATTL1 ATTLO
07H | Rch OATT Control ATTR7 ATTR6 ATTR5 ATTR4 ATTR3 ATTR2 ATTR1 ATTRO
08H | In/Out Source Control 0 0 DAC1 DACO PCM1 PCMO DIT1 DITO
09H | Clock Mode Control OCKSl1 | OCKS0 ICKS1 ICKS0 CM1 CMO XTL1 XTLO
0OAH | DIR Control 0 CS12 OPS1 OPS0 IPS1 1PSO EFH1 EFHO
OBH | DIT Control 0 0 TX3E TX2E TX1E UDIT VDIT TCH
OCH | INTO Mask MATO MDTS0 MANO MVO MPEO MULO MPRO MFSO
ODH | INT1 Mask MAT1 MDTS1 MAN1 MV1 MPE1 MUL1 MPR1 MFS1
OEH | Receiver Status O AUTO DTSCD | AUDION VDIR PEM UNLOCK PAR FS
OFH | Receiver Status 1 0 0 0 0 FS3 FS2 FS1 FS0
10H | RX Channd Status Byte 0 CR7 CR6 CR5 CR4 CR3 CR2 CR1 CRO
11H | RX Channe Status Byte 1 CR15 CR14 CR13 CR12 CR11 CR10 CR9 CR8
12H | RX Channdl Status Byte 2 CR23 CR22 CR21 CR20 CR19 CR18 CR17 CR16
13H | RX Channdl Status Byte 3 CR31 CR30 CR29 CR28 CR27 CR26 CR25 CR24
14H | RX Channel Status Byte 4 CR39 CR38 CR37 CR36 CR35 CR34 CR33 CR32
15H | TX Channel Status Byte 0 CT7 CT6 CT5 CT4 CT3 CT2 CT1 CTO
16H | TX Channel Status Byte 1 CT15 CT14 CT13 CT12 CT11l CT10 CT9 CT8
17H | TX Channel Status Byte 2 CT23 CT22 CT21 CT20 CT19 CT18 CT17 CT16
18H | TX Channel Status Byte 3 CT31 CT30 CT29 CT28 CT27 CT26 CT25 CT24
19H | TX Channel Status Byte 4 CT39 CT38 CT37 CT36 CT35 CT34 CT33 CT32
1AH | Burst Preamble Pc Byte O PC7 PC6 PC5 PC4 PC3 pPC2 PC1 PCO
1BH | Burst Preamble Pc Byte 1 PC15 PC14 PC13 PC12 PC11 PC10 PC9 PC8
1CH | Burst Preamble Pd Byte O PD7 PD6 PD5 PD4 PD3 PD2 PD1 PDO
1DH | Burst Preamble Pd Byte 1 PD15 PD14 PD13 PD12 PD11 PD10 PD9 PD8
PDN = “L" resets the registers to their default values.
||
PDN “L” “H”
AK4584
)
(2) RSTADN, RSTDAN “1” Reset Control Register (01H)
(3) ADC DAC
LRCK BICK
RSTADN RSTDAN *“0" ADC
DAC LRCK BICK
MS0118-J301 2001/11
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[AK4584]

Addr

Register Name

D4 D3 D2

D1

DO

00H

Power Down Control

TEST PWDITN | PWVRN

PWADN

PWDAN

RIW

RIW RIW RIW

RIW

RIW

Default

PWDAN: DAC Power Down

0: Power down

PWADN: ADC Power Down

1: Power up

“0" DAC
“ FFH”

(06H, O7H)

0: Power down

PWVRN: VREF Power Down

1: Power up

“ On ADC

05H)

0: Power down

PWDITN: DIT Power Down

1: Power up

“ On

0: Power down

1: Power up

“0" DIT

TX3

TEST: TEST bit

“qr

MS0118-J-01

LOUT/ROUT Hi-Z

ATT

SDTO ‘L

PGA

516LRCK "0

_ 20 _

TX1, TX2

ATT

“ OOHH

(04H,

2001/11




ASAHI KASEI [AK4584]
Addr | Register Name D7 D6 D5 D4 D3 D2 D1 DO
01H | Reset Control 0 0 0 0 0 0 RSTADN | RSTDAN

R/W RD RD RD RD RD RD R/W R/W
Default 0 0 0 0 0 0 0 0
RSTDAN: DAC Reset
0: Reset
1: Normal Operation
“0" DAC LOUT/ROUT VCOM
ATT “FFH”
ATT
(06H, 07H)
RSTADN: ADC Reset
0: Reset
1: Normal Operation
“0" ADC SDTO “L” PGA “00H"
PGA (04H,
05H) 516L RCK ‘0
Addr | Register Name D7 D6 D5 D4 D3 D2 D1 DO
02H | Clock and Format Control 0 0 0 DIF2 DIF1 DIFO DFS1 DFSO
R/IW RD RD 0 R/IW R/IW RIW RIW R/W
Default 0 0 0 0 1 0 0 0
DFS1-0:  Sampling Speed Control (see Table 6)
" OOH
DIF2-0:  Audio Data Interface Modes (see Table 16)
“010"(ADC, DAC 24bit )
MS0118-3-01 200111
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ASAHI KASEI [AK4584]
Addr | Register Name D7 D6 D5 D4 D3 D2 D1 DO
03H | Deemand Volume Control | MSDTO | SMUTE DZFE ZCEl ZTM1 ZTMO DEM1 DEMO

R/W R/W R/W R/W R/W R/W R/W R/W R/W
Default 0 0 0 1 1 0 0 1
DEM1-0: De-emphasis Response (see Table 21)
“01"(OFF)
ZTM1-0: Zero Crossing Time-out Period Select (see Table 20)
“10" (1024/fs)
ZCEl: ADC IPGA Zero Crossing Enable
0: Input PGA gain changes occur immediately
1: Input PGA gain changes occur only on zero-crossing or after timeout.
13 1” ( )
DZFE: DataZero Detect Enable
0: Disable
1: Enable
DZFE ‘0 DZF ‘L
13 OH ( )
SMUTE: DAC Input Soft Mute Control
0: Normal operation
1: DAC outputs soft-muted
ATT
MSDTO: SDTO Mute Control
0: Disable
1: Enable
MSDTO “1 SDTO SDTO ‘L
“0'( )
Addr | Register Name D7 D6 D5 D4 D3 D2 D1 DO
04H | Lch IPGA Control IPGL7 IPGL6 IPGL5 IPGL4 IPGL3 IPGL2 IPGL1 IPGLO
05H | Rch IPGA Control IPGR7 IPGR6 IPGR5 IPGR4 IPGR3 IPGR2 IPGR1 IPGRO
R/IW RIW R/IW R/W R/IW R/IW RIW RIW R/IW
Default 0 1 1 1 1 1 1 1
IPGL/R7-0: ADC Input Gain Level (see Table 23)
“7FH” (0dB)
7FH 128 ATT ATT 8032
ATT 128 ATT
8032 127 126 8031 7775 fs
“1 127 0(Mute) 8031 (182ms@fs=44.1kHz)
PDN “L"  “00H” PDN “H” “TFH” 8031
PWADN =*0" “O00H” PWADN =1"
516 13 OH
RSTADN =0" “00H" RSTADN =1
516 “ 0”
MS0118-3-01 200111
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[AK4584]

Data (DATT) Gain (dB) Step (dB)
255 - 165 - +18 -
164 - +18 -
163 - +17.5 0.5 IPGA
162 - +17 0.5
: - : 0.5 0.5dB step
130 - +1.0 0.5
129 - +0.5 0.5
128 - 0 0.5
127 8031 0 -
126 7775 -0.28 0.28
125 7519 -0.57 0.29
112 4191 -5.65 0.51
111 3999 - 6.06 0.41
110 3871 -6.34 0.28
96 2079 -11.74 0.52
95 1983 -12.15 0.41
94 1919 -12.43 0.28
80 1023 -17.90 0.53
79 975 -18.32 0.42
78 943 - 18. 0.29
_ | 18.61 : IATT
64 495 -24.20 0.54
63 471 - 24.64 0.43 122 ATT 8%3:§TT
62 455 -24.94 0.30
48 231 - 30.82 0.58 =2Amx (2x | +33) - 33
47 219 -31.29 0.46
46 211 -3161 0.32 m: Data 3-bits
: : : . I: Data 4-bits
32 99 -38.18 0.67
31 93 - 38.73 0.54
30 89 -39.11 0.38
16 33 -47.73 0.99
15 30 - 48.55 0.83
14 28 -49.15 0.60
5 10 -58.10 1.58
4 8 - 60.03 1.94
3 6 - 62.53 2.50
2 4 - 66.05 3.52
1 2 -72.07 6.02
0 0 MUTE
Table 23. IPGA Code Table
MS0118-J-01 2001/11
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Addr | Register Name D7 D6 D5 D4 D3 D2 D1 DO
06H | Lch OATT Control ATTL7 | ATTL6 | ATTL5 | ATTL4 | ATTL3 | ATTL2 | ATTL1 | ATTLO
07H | Rch OATT Control ATTR7 | ATTR6 | ATTR5 | ATTR4 | ATTR3 | ATTR2 | ATTR1 | ATTRO
R/W RIW R/W RIW RIW RIW RIW RIW R/IW
Default 1 1 1 1 1 1 1 1

ATTL/R7-0: DAC OATT Level (see Table 24)

“FFH” (0dB)

ATTL/R7-0 7425 FFH(OJB)  OOH(MUTE)
7424/f(168ms@fs=44.1kHz)

PDN “L ATTL/R7-0 FFH

PWDAN ="0" “FFH’ PWDAN =1

RSTDAN =0’ “FFH" RSTDAN ="

ATTL/R7-0 Attenuation
FFH 0dB
FEH - 0.5dB
FDH -1.0dB
FCH -1.5dB
02H - 126.5dB
01H -127dB
OOH MUTE (- ¥)

Table 24. OATT Code Table

MS0118-J-01 2001/11
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Addr | Register Name D7 D6 D5 D4 D3 D2 D1 DO
08H | In/Out Source Control 0 0 DAC1 DACO PCM1 PCMO DIT1 DITO

R/W RD RD R/W R/W R/W R/W R/W R/W
Default 0 0 0 0 0 0 0 0
DIT1-0: Input Selector for DIT (see Table 10)
“00" “10" (TX1/2)
PCM1-0: Input Selector for SDTO (see Table 25)
" OOH
PCM1 PCMO Input Source
0 0 ADC Default
0 1 SDTI
1 0 DIR
1 1 N/A
Table 25. Input Selector for SDTO
DAC1-0: Input Selector for DAC (see Table 26)
13 OOH
DAC1 DACO Input Source
0 0 ADC Default
0 1 SDTI
1 0 DIR
1 1 N/A
Table 26. Input Selector for DAC
Addr | Register Name D7 D6 D5 D4 D3 D2 D1 DO
09H | Clock Mode Control OCKS1 OCKS0 ICKS1 ICKSO CM1 CMO XTL1 XTLO
RIW RIW R/W R/W R/W R/W R/W R/IW R/IW
Default 0 1 0 0 0 1 0 0
XTL1-0: X'tal Frequency Select (see Table 11)
" OOH
CM1-0: Master Clock Operation Mode Select (see Table 1)
" 0111
ICKS1-0: Master Clock Input Frequency Select at X'tal Mode (see Table 5)
" OOH
OCKS1-0: Master Clock Output Frequency Select at PLL Mode (see Table 2)
" 0111
MS0118-3-01 200111
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ASAHI KASEI
Addr | Register Name D7 D6 D5 D4 D3 D2 D1 DO
0AH | DIR Control 0 CS12 OPS1 OPS0 IPS1 IPSO EFH1 EFHO
R/W RD R/W R/W R/W R/W R/W R/W R/W
Default 0 0 0 0 0 0 0 1
EFH1-0: Interrupt O Pin Hold Count Select (Table 27)
" 0111
Table27 LRCK DIR LRCK Ufs
EFH1 EFHO Hold Count
0 0 512L RCK
0 1 1024LRCK Default
1 0 2048LRCK
1 1 4096LRCK
Table 27. Hold Count Select
IPS1-0:  Input Recovery Data Select (see Table 8)
13 OOH
OPS1-0:  Output Through Data Select for TX1/2 (see Table 9)
" OOH
Csi12: Channel Status Select
0: Channel 1
1: Channel 2
C-hit, AUDION, PEM, FS
" OH
MS0118-J-01 2001/11
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[AK4584]

Addr | Register Name D7 D6 D5 D4

D3

D2

D1

DO

0BH | DIT Control 0 0 TX3E TX2E

TX1E

UDIT

VDIT

TCH

RIW RD RD RIW R/IW

R/IW

R/IW

R/W

R/W

Default 0 0 1 1

TCH: Channel Number Select for DIT
0: Don’t care (bit20-23 = 0000)
1: Stereo (bit20-23 = 1000 : L channel, bit20-23 = 0100 : R channel)
DIT (C-bit  bit20-23)

(CTO =*0") 17H CT20-23

VDIT: V-bit Control for DIT
0: vadlid
1: Invdid
HOH

UDIT: U-bit Control for DIT
0: U-bitisfixedto“0".
1: Recovered U-bit isused for DIT. (Loop mode for U-bit)
DIR U-bit “0” “1

TX1E: TX1 Output Enable
0: Disable, TX1 outputs “L".
1: Enable
“qr

TX2E: TX2 Output Enable
0: Disable, TX2 outputs “L".
1. Enable
13 1”

TX3E: TX3Output Enable
0: Disable, TX3 outputs “L".
1: Enable
“qr
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ASAHI KASEI

[AK4584]

Addr | Register Name D7

D6

D5

D4

D3

D2

D1

DO

OCH | INTO Mask MATO

MDTSO

MANO

MVO

MPEOQ

MULO

MPRO

MFSO

RIW R/W

R/IW

R/IW

R/IW

R/W

R/W

Default 1

MFSO0: Mask Enable for FS Bit
0: Mask disable
1: Mask enable

MPRO: Mask Enable for PAR Bit
0: Mask disable
1: Mask enable

MULO:  Mask Enable for UNLOCK Bit
0: Mask disable
1: Mask enable

M PEQ: Mask Enable for PEM Bit
0: Mask disable
1: Mask enable

MVO: Mask Enable for VDIR Bit
0: Mask disable
1: Mask enable

MANO: Mask Enable for AUDION Bit
0: Mask disable
1: Mask enable

MDTS0: Mask Enable for DTSCD Bit
0: Mask disable
1: Mask enable

MATO: Mask Enable for AUTO Bit
0: Mask disable
1: Mask enable

MS0118-J-01
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ASAHI KASEI

[AK4584]

Addr | Register Name D7

D6

D5

D4

D3

D2

D1

DO

ODH | INT1 Mask MAT1

MDTS1

MAN1

MV1

MPE1

MUL1

MPR1

MFS1

RIW R/W

R/IW

R/IW

R/IW

R/W

R/W

Default 0

MFS1: Mask Enable for FS Bit
0: Mask disable
1: Mask enable

MPR1: Mask Enable for PAR Bit
0: Mask disable
1: Mask enable

MUL1: Mask Enable for UNLOCK Bit
0: Mask disable
1: Mask enable

MPEL1: Mask Enable for PEM Bit
0: Mask disable
1: Mask enable

MV 1: Mask Enable for VDIR Bit
0: Mask disable
1: Mask enable

MAN1: Mask Enablefor AUDION Bit
0: Mask disable
1: Mask enable

MDTS1: Mask Enable for DTSCD Bit
0: Mask disable
1: Mask enable

MAT1: Mask Enable for AUTO Bit

0: Mask disable
1: Mask enable

MS0118-J-01
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ASAHI KASEI

[AK4584]

Addr | Register Name D7 D6

D5

D4

D3

D2 D1 DO

OEH | Receiver Status 0 AUTO | DTSCD

AUDION

VDIR

PEM

UNLOCK PAR FS

RIW RD RD

RD

RD

RD

RD RD RD

Default 0 0

0

0 0 0

FS: Sampling Frequency Status
0: No change
1: Change
OFH FS3-0

PAR: Parity Error or Bi-phase Error Status
0: No error
1: Error

OEH

UNLOCK: PLL Lock Status
0: Lock
1: Unlock
OEH

PEM: Pre-emphasis Bit Output
0: OFF
1: ON

OEH

VDIR: Vadlidity Bit
0: valid
1: Invalid
OEH

AUDION: Audio Bit Output
0: Audio
1: Non audio

OEH

DTSCD: DTS-CD Auto Detect
0: No detect
1: Detect
OEH

AUTO: Non-PCM Auto Detect
0: No detect
1: Detect
OEH

MS0118-J-01
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ASAHI KASEI [AK4584]
Addr | Register Name D7 D6 D5 D4 D3 D2 D1 DO
OFH | Receiver Status 1 0 0 0 0 FS3 FS2 FS1 FSO

R/W RD RD RD RD RD RD RD RD
Default 0 0 0 0 0 0 0 0
FS3-0: Sampling Frequency Detection (see Table 12)
" OOOOH
Addr_| Register Name D7 D6 D5 D4 D3 D2 D1 DO
10H | RX Channel Status Byte 0 CR7 CR6 CR5 CR4 CR3 CR2 CR1 CRO
11H | RX Channel Status Byte 1 CR15 CR14 CR13 CR12 CR11 CR10 CR9 CRS8
12H | RX Channel Status Byte 2 CR23 CR22 CR21 CR20 CR19 CR18 CR17 CR16
13H | RX Channel Status Byte 3 CR31 CR30 CR29 CR28 CR27 CR26 CR25 CR24
14H | RX Channel Status Byte 4 CR39 CR38 CR37 CR36 CR35 CR34 CR33 CR32
RIW RD
Default Not Initialized
CR39-0: Receiver Channel Status Byte 4-0
Addr | Register Name D7 D6 D5 D4 D3 D2 D1 DO
15H | TX Channel Status Byte O CT17 CT6 CT5 CT4 CT13 CT12 CT1 CT10
16H | TX Channel Status Byte 1 CT15 CT14 CT13 CT12 CT11 CT10 CT19 CT8
17H | TX Channel Status Byte 2 CT123 Cr22 Cr21 CT20 CT19 CT18 CT17 CT16
18H | TX Channel Status Byte 3 CT31 CT30 CT129 CT128 Cr27 CT26 CT25 CT124
19H | TX Channel Status Byte 4 CT39 CT38 CT37 CT36 CT35 CT34 CT33 CT32
RIW RIW
Default 0
CT39-0: Transmitter Channel Status Byte 4-0
(CTO =*0") CT20-23
Addr | Register Name D7 D6 D5 D4 D3 D2 D1 DO
1AH | Burst Preamble Pc Byte 0 PC7 PC6 PC5 PC4 PC3 PC2 PC1 PCO
1BH | Burst Preamble Pc Byte 1 PC15 PC14 PC13 PC12 PC11 PC10 PC9 PC8
1CH | Burst Preamble Pd Byte O PD7 PD6 PD5 PD4 PD3 PD2 PD1 PDO
1DH | Burst Preamble Pd Byte 1 PD15 PD14 PD13 PD12 PD11 PD10 PD9 PD8
R/W RD
Default Not Initialized
PC15-0: Burst Preamble Pc Byte 1-0
PD15-0: Burst Preamble Pd Byte 1-0
2001/11
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ASAHI KASEI [AK4584]

Figure 18 (AKDA4584)
[ ]
TVDD = 3.0V,  XTALE =“H", DMCK =*“L”
10m Analog 5V
S/PDIF Shield + 5N1
sources o
o A :
ﬁ]—‘ 13k % 0.1m 512
44| |43| |42| |41| |40| |39| [38] [37| |36] |35| |34
I 4 T - ®» T - B < = >
A o o Mmoo o

TEST2 ROUT

B
——p{2|Rrx3 LouT

Shield JE NC VCOM

——————P{4|rx4 DZF

PDN Control —{5 |ppN M/S
INTO AK4584 LRCK

1 T

T

[)

o
©
[
3

E“‘f

6| 28F—1—»
<+—7|n11 BICK [27——

o ——®l8/com SDTI |26/« Audio
<4—9]cpTO spTo|25F—— DSP
——pf10/ccik McKoz|[2aF—t+—
—{11]csn < MCKO1[23fF——

2 4 QO u 0 g X
20z g 22 828 g E %
- F F X FE O b F X X 0
\f 13 [14] [15] [16] [27] [18] [19] [20] |21 \gf
0.1m[0.1m |:|
c c
+ +
10mV 10 é
S/PDIF out Digital 3V
- 11.2896MHz 24.576MHz C
- AK4584 AGND, DGND
- LOUT/ROUT
- TEST1, TEST2, NC RX (PVSS)
- (TESTL, 2)
-R 13kW+ 1% PVSS
Figure 18. Typical Connection Diagram
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ASAHI KASEI [AK4584]
1.
AVDD, DVDD, PVDD
AVDD, DVDD, PVDD
TVDD IC I/F AVSS,
DVSS, PVSS
PC
2.
VREF AVSS VREF AVDD AVSS
0.1nF VCOM
2.2nf 0.1nF
AVSS
VCOM
VREF VCOM
3.
10kWtyp)
( AVDD/2) 0.6 x VREF Vpp(typ) DC
fc=1/(2pRC) AK4584 AVSS  AVDD
2's DC (ADC DC )
HPF
AK4584 64fs 64fs
AK4584 64fs
(RC )
4.
( AVDD/2) 0.6x
VREF Vpp(typ) 2's 7TFFFFFH(@24bit)
800000H (@24hit) 000000H (@24bit) LOUT/ROUT
ov
DS ( ) (SCF)
LPF
5. XTI XTO
(1) XTI XTO C C
(typ. 10 ~ 40pF)
(2 XTO XTI DVDD
XTI CMOS XTALE “L” PDN
“L” XTI “L” DVDD
AC XTI 40%DVDD
XTALE PDN XTI
(3) XTI XTO XTO XTI DVSS
MS0118-J-01 2001/11
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ASAHI KASEI [AK4584]

44pin LQFP (Unit: mm)

| 12.80+0.30 |
: ! 1.70max_: |
i 10.00 b o
- el >ie0=02
- THLIONAIONAT e =
34i: :i22
] 1
— — o
] 1 ™
— — 8 ‘_:I_’I
@ —] — oY
o —] — —
———————— SEEE —
———————— = 112
e O : |
LU OO O Y.
0.37 + 0.10 ii IH ¢0:17 £ 0.05
U 015 ’i :4 0.60 £ 0.20
B Material & Lead finish
Package molding compound: Epoxy
Lead frame material: Cu
L ead frame surface treatment: Solder (Pb free) plate
MS0118-J-01 2001/11
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ASAHI KASEI [AK4584]

HInnnmnm

AKM

AK4584VQ
XXXXXXX

LT

I

O
LUUUIuuuy

XXXXXXX : Date Code Identifier (7 digits)
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