ASAHI KASEI [AK4125]

AKM AK4125
192kHz / 24Bit High Performance Asynchronous SRC

AK4125 (SRC) 8kHz ~ 216kHz
8kHz ~ 216kHz
PLL
/DVD

1. SRC
e Asynchronous Sample Rate Converter
¢ Input Sample Rate Range (fsi): 8kHz ~ 216kHz
e Output Sample Rate Range (fso): 8kHz ~ 216kHz
e Input to Output Sample Rate Ratio: 1/6 to 6
e THD+N: -130dB
e Dynamic Range: 140dB (A-weighted)
e I/F format: MSB justified, LSB justified and I°S compatible
e PLL for Internal Operation Clock
e Clock for Master mode: 128/192/256/384/512/768fsi, 128/192/256/384/512/768fso
e SRC Bypass mode
e Soft Mute Function
2. Power Supply
¢ AVDD, DVDD: 3.0 ~ 3.6V (typ. 3.3V)
3. Ta=-40~85°C
4. Package: 30pin VSOP
5. AK4124 Pin-compatible
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ASAHI KASEI

B AK4124

AK4124 AK4125
Digital Filter Passband | 0.985 < FSO/FSI < 6.000 0.4583FSI -
0.905 < FSO/FSI < 0.985 0.4167FSI -
0.714 < FSO/FSI < 0.905 0.3195FSI -
0.656 < FSO/FSI <0.714 0.2852FSI -
0.536 < FSO/FSI < 0.656 0.2182FSI -
0.492 < FSO/FSI < 0.536 0.1982FSI 0.2177FSI
0.452 < FSO/FSI < 0.492 0.1740FSI 0.1948FSI
0.357 < FSO/FSI < 0.452 0.1212FSlI 0.1458FSI
0.324 < FSO/FSI < 0.357 0.1072FSlI 0.1302FSI
0.246 < FSO/FSI < 0.324 0.0595FSI 0.0917FSI
0.226 < FSO/FSI < 0.246 0.0484FSI 0.0826FSI
0.1667 < FSO/FSI < 0.226 0.0182FSI 0.0583FSI
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ASAHI KASEI [AK4125]
|

No. | Pin Name 1/0 Function
1 |FILT O | PLL Loop Filter Pin

2 | AVSS - | Analog Ground Pin

3 | PDN | Power-Down Mode Pin

“H”: Power up, “L”: Power down reset and initializes the control register.
Soft Mute Pin
4 | SMUTE ! “H”: Soft Mute, “L”: Normal Operation
Dither Enable Pin

> | DITHER ! “H”: Dither ON, “L”: Dither OFF

6 |PLL2 I PLL Mode Select 2 Pin

7 | ILRCK 1/0 | Input Channel Clock Pin

8 | IBICK 1/0 | Audio Serial Data Clock Pin

9 | SDTI I | Audio Serial Data Input Pin

10 | IDIFO | Audio Interface Format 0 Pin for Input PORT
11 | IDIF1 | Audio Interface Format 1 Pin for Input PORT
12 | IDIF2 I | Audio Interface Format 2 Pin for Input PORT
13 | PLLO | PLL Mode Select 0 Pin

14 | PLL1 | PLL Mode Select 1 Pin

15 | UNLOCK O | Unlock Status Pin

16 | OBITO [ Bit Length Select 0 Pin for Output Data

17 | OBIT1 [ Bit Length Select 1 Pin for Output Data

18 | IMCLK | Master Clock Input Pin for Input PORT

19 | CMODEO | Clock Mode Select 0 Pin

20 | CMODE1 | Clock Mode Select 1 Pin

21 | CMODE2 | Clock Mode Select 2 Pin

22 | ODIFO I | Audio Interface Format 0 Pin for Output PORT
23 | ODIF1 | Audio Interface Format 1 Pin for Output PORT
24 | SDTO O | Audio Serial Data Output Pin for Output PORT
25 | OBICK 1/0 | Audio Serial Data Clock Pin for Output PORT
26 | OLRCK 1/0 | Output Channel Clock Pin for Output PORT
27 | OMCLK | Master Clock Input Pin for Output PORT

28 | DvVDD - | Digital Power Supply Pin, 3.0 ~ 3.6V

29 | DVSS - Digital Ground Pin

30 | AVDD - | Analog Power Supply Pin, 3.0 ~ 3.6V

Note: All input pins should not be left floating.

MS0379-J-01

2005/05



ASAHI KASEI

[AK4125]
]
Analog FILT
SMUTE,DITHER ]| Dvss ]
Digital IMCLK,OMCLK ]! bvss @ ]
UNLOCK
(AVSS, DVSS=0V; Note 1)
Parameter Symbol min max Units
Power Supplies: Analog AVDD -0.3 4.6 Vv
Digital DVDD -0.3 4.6 \%
|AVSS — DVSS| (Note 2) AGND - 0.3 V
Input Current, Any Pin Except Supplies 1IN - +10 mA
Digital Input Voltage VIND -0.3 DVDD+0.3 \%
Ambient Temperature (Power applied) Ta -40 85 °C
Storage Temperature Tstg —65 150 °C
Note 1.
Note 2. AVSS, DVSS
(AVSS, DVSS=0V; Note 1)
Parameter Symbol min typ max Units
Power Supplies Analog AVDD 3.0 3.3 3.6 \%
(Note 3) Digital DVDD 3.0 3.3 AVDD V
Note 1.
Note 3. AVDD DVDD
MS0379-J-01 2005/05



ASAHI KASEI

[AK4125]

SRC

(Ta=25°C; AVDD=DVDD=3.3V; AVSS=DVSS=0V; Signal Frequency=1kHz; data=24bit;

measurement bandwidth=20Hz~FSO/2; unless otherwise specified.)

Parameter | Symbol | min typ max | Units
SRC Characteristics:
Resolution 24 Bits
Input Sample Rate FSI 8 216 kHz
Output Sample Rate FSO 8 216 kHz
THD+N (Input = 1kHz, 0dBFS, Note 4)
FSO/FSI = 44.1kHz/48kHz - -130 - dB
FSO/FSI = 48kHz/44.1kHz - -124 - dB
FSO/FSI = 48kHz/192kHz - -133 - dB
FSO/FSI = 192kHz/48kHz - -124 - dB
Worst Case (FSO/FSI = 32kHz/176.4kHz) - - -91 dB
Dynamic Range (Input = 1kHz, —-60dBFS, Note 4)
FSO/FSI = 44.1kHz/48kHz - 136 - dB
FSO/FSI = 48kHz/44.1kHz - 136 - dB
FSO/FSI = 48kHz/192kHz - 136 - dB
FSO/FSI = 192kHz/48kHz - 132 - dB
Worst Case (FSO/FSI = 48kHz/32kHz) 132 - - dB
Dynamic Range (Input = 1kHz, -60dBFS, A-weighted, Note 4)
FSO/FSI = 44.1kHz/48kHz - 140 - dB
Ratio between Input and Output Sample Rate FSO/FSI 1/6 6 -
Note 4. Audio Precision System Two Cascade
MS0379-J-01 2005/05




ASAHI KASEI

[AK4125]

(Ta=25°C; AVDD, DVDD=3.0 ~ 3.6V)

Parameter | Symbol |  min typ max | Units

Digital Filter

Passband —0.01dB | 0.985 < FSO/FSI < 6.000 PB 0 0.4583FSI kHz
0.905 < FSO/FSI < 0.985 PB 0 0.4167FSI kHz
0.714 <FSO/FSI < 0.905 PB 0 0.3195FSI kHz
0.656 < FSO/FSI < 0.714 PB 0 0.2852FSI kHz
0.536 < FSO/FSI < 0.656 PB 0 0.2182FSlI kHz
0.492 <FSO/FSI < 0.536 PB 0 0.2177FSI kHz
0.452 < FSO/FSI < 0.492 PB 0 0.1948FSI kHz
0.357 <FSO/FSI < 0.452 PB 0 0.1458FSlI kHz
0.324 < FSO/FSI < 0.357 PB 0 0.1302FSI kHz
0.246 < FSO/FSI < 0.324 PB 0 0.0917FSI kHz
0.226 < FSO/FSI < 0.246 PB 0 0.0826FSI kHz
0.1667 < FSO/FSI < 0.226 PB 0 0.0583FSI kHz

Stopband 0.985 < FSO/FSI < 6.000 SB 0.5417FsSlI kHz
0.905 < FSO/FSI < 0.985 SB 0.5021FSI kHz
0.714 <FSO/FSI < 0.905 SB 0.3965FSI kHz
0.656 < FSO/FSI < 0.714 SB 0.3643FSlI kHz
0.536 < FSO/FSI < 0.656 SB 0.2974FSI kHz
0.492 < FSO/FSI < 0.536 SB 0.2813FSlI kHz
0.452 <FSO/FSI < 0.492 SB 0.2604FSlI kHz
0.357 < FSO/FSI < 0.452 SB 0.2116FSI kHz
0.324 <FSO/FSI < 0.357 SB 0.1969FSI kHz
0.246 < FSO/FSI < 0.324 SB 0.1573FsSlI kHz
0.226 < FSO/FSI < 0.246 SB 0.1471FSI kHz
0.1667 < FSO/FSI < 0.226 SB 0.1020FSlI kHz

Passband Ripple PR +0.01 dB

Stopband Attenuation | 0.985 < FSO/FSI < 6.000 SA 121.2 dB
0.905 < FSO/FSI < 0.985 SA 1214 dB
0.714 <FSO/FSI < 0.905 SA 115.3 dB
0.656 < FSO/FSI < 0.714 SA 116.9 dB
0.536 < FSO/FSI < 0.656 SA 114.6 dB
0.492 <FSO/FSI < 0.536 SA 100.2 dB
0.452 < FSO/FSI < 0.492 SA 103.3 dB
0.357 < FSO/FSI < 0.452 SA 102.0 dB
0.324 < FSO/FSI < 0.357 SA 103.6 dB
0.246 < FSO/FSI < 0.324 SA 104.0 dB
0.226 < FSO/FSI < 0.246 SA 103.3 dB
0.1667 < FSO/FSI < 0.226 SA 73.2 dB

Group Delay (Note 5) GD - 56 - 1/fs

Note 5. L,R LRCK

L,R LRCK
MS0379-J-01 2005/05




ASAHI KASEI [AK4125]

DC
(Ta=25°C; AVDD, DVDD=3.0 ~ 3.6V)
Parameter Symbol min typ max Units
High-Level Input Voltage VIH 70%DVDD - - \Y
Low-Level Input Voltage VIL - - 30%DVDD \Y
High-Level Output Voltage (lout=—400uA) VOH DVDD-0.4 - - \%
Low-Level Output Voltage (lout=400uA) VOL - - 0.4 \Y
Input Leakage Current lin - - +10 pA
Power Supplies
Power Supply Current
Normal operation (PDN pin = “H")
FSI=FSO=48kHz at Slave Mode: = AVDD=DVDD=3.3V 13 mA
FSI=FSO=192kHz at Master Mode: AVDD=DVDD=3.3V 55 mA
: AVDD=DVDD=3.6V 85 mA
Power down (PDN pin = “L") (Note 6)
AVDD+DVDD 10 100 pA
Note 6. DVSS
MS0379-J-01 2005/05




ASAHI KASEI

[AK4125]

(Ta=25°C; AVDD, DVDD=3.0 ~ 3.6V; C, =20pF)

Parameter Symbol min typ max Units
Master Clock Timing
Frequency fCLK 1.024 41.472 MHz
Pulse Width Low tCLKL 0.4/fCLK ns
Pulse Width High tCLKH 0.4/fCLK ns
LRCK for Input data (ILRCK)
Frequency fs 8 216 kHz
Duty Cycle Slave Mode Duty 48 50 52 %
Master Mode Duty 50 %
LRCK for Output data (OLRCK)
Frequency fs 8 216 kHz
Duty Cycle Slave Mode Duty 48 50 52 %
Master Mode Duty 50 %
Audio Interface Timing
Input PORT (Slave mode)
IBICK Period  (8kHz ~ 108kHz) tBCK 1/128fs ns
(108kHz ~ 216kHz) tBCK 1/64fs ns
IBICK Pulse Width Low tBCKL 27 ns
Pulse Width High tBCKH 27 ns
ILRCK Edge to IBICK “T” (Note 7) tLRB 15 ns
IBICK “T” to ILRCK Edge (Note 7) tBLR 15 ns
SDTI Hold Time from IBICK “1” tSDH 15 ns
SDTI Setup Time to IBICK “T” tSDS 15 ns
Input PORT (Master mode)
IBICK Frequency fBCK 64fs Hz
IBICK Duty dBCK 50 %
IBICK “” to ILRCK tMBLR -20 20 ns
SDTI Hold Time from IBICK “1” tSDH 15 ns
SDTI Setup Time to IBICK “1” tSDS 15 ns
Output PORT (Slave mode)
OBICK Period  (8kHz ~ 108kHz) tBCK 1/128fs ns
(108kHz ~ 216kHz) tBCK 1/64fs ns
OBICK Pulse Width Low tBCKL 27 ns
Pulse Width High tBCKH 27 ns
OLRCK Edge to OBICK “1” (Note 7) tLRB 20 ns
OBICK “T” to OLRCK Edge (Note 7) tBLR 20 ns
OLRCK to SDTO (MSB) (Except I°S mode) tLRS 20 ns
OBICK “” to SDTO tBSD 20 ns
Output PORT (Master mode)
OBICK Frequency fBCK 64fs Hz
OBICK Duty dBCK 50 %
OBICK “}” to OLRCK tMBLR -20 20 ns
OBICK “{” to SDTO tBSD —20 20 ns
Reset Timing
PDN Pulse Width (Note 8) tPD 150 ns
Note 7. LRCK BICK
Note 8. AK4125 PDN pin =“L”
MS0379-J-01 2005/05




ASAHI KASEI [AK4125]

1/fCLK

Clock Timing

LRCK

tSDS tSDH

Audio Interface Timing (Slave mode)

Note : BICK IBICK, OBICK LRCK ILRCK, OLRCK
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ASAHI KASEI

50%DVDD

50%DVDD

50%DVDD

Audio Interface Timing (Master mode)

Note : BICK IBICK, OBICK LRCK ILRCK, OLRCK

PDN

Power Down & Reset Timing
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ASAHI KASEI [AK4125]

[ ]
ILRCK PLL (Table2 Mode0~2) IBICK PLL
(Table2 Mode4 ~7) IMCLK
(Table2 Mode 8 ~ 15) MCLK
/ PLL IDIF2-0 pin PLL2-0 pin PDN pin="L"
IDIF2-0 pin MSB
2’s SDTI IBICK
PDN pin =“L”
IBICK=0BICK=64fs
Mode | IDIF2 | IDIF1 | IDIFO SDTI Format ILRCK | IBICK IBICK Freq Master / Slave
0 L L L 16bit, LSB justified > 32fsi
1 L L H 20bit, LSB justified > 40fsi
2 L H L 24/20bit, MSB justified Input Input > 48fsi Slave
3 L H H 24/16bit, 1°S Compatible > 48fsi or 32fsi
4 H L L 24bit, LSB justified > 48fsi
5 H L H 24bit, MSB justified 64fsi
6 H H L | 24bit, I’S Compatible | OUtPut | Output 64fsi Master
7 H H H Reserved

Table 1. Input Audio Interface Format (Input PORT)

Mode | Master / Slave PLL2 PLL1 PLLO ILRCK Freq IBICK Freq IMCLK ?[\'Ycl)ttfs%
0 L L L 8k ~ 96kHz ' Not
1 ] H | 8k~216kHz | Dependingon [ & | Manual

Slave 16k ~ 216kHz IDIF2-0 (Note 4) :
2 IMCLK = DVSS L H L (Note 1) Semi-Auto
3 IBICK = Input L H H _ Reserved
4 ILRCK = Input H L L 32fsi (the 3) Not
5 H L H 8k ~ 216kHz 64f3|_ needed Manual
6 H H L (Note 2) 128fsi (Note 4')
7 H H H 64fsi Semi-Auto
8 L L L 8k ~ 216kHz 128fsi
9 L L H 8k ~ 108kHz 256fsi Manual
10 Master L H L 8k ~ 54kHz 512fsi
11 IMCLK = Input L H H 8k ~ 216kHz 6Afsi 128fsi Semi-Auto
12 IBICK = Output H L L 8k ~ 216kHz 192fsi
13 | ILRCK = Output H L H 8k ~ 108kHz 384fsi Manual
14 H H L 8k ~ 54kHz 768fsi
15 H H H 8k ~ 216kHz 192fsi Semi-Auto
Table 2. PLL Setting (Input PORT)

Note 1. FILT pin R C PLL PLL

Note 2. IBICK

Note 3. IBICK = 32fsi  16bit LSB justified 16bit 1°S Compatible

Note 4. DVSS

Note 5. SMUTE Manual Semi-Auto

MS0379-J-01 2005/05
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ASAHI KASEI [AK4125]

ILRCK l_

0123/ 91011121314150 123/ 910111213141501
IBICK(32fs) /

soTi) = | [6]s]4]3 | BOEDE | [e[[+ o[ [0}

/ /

0123/ 17181920 310123/ 17181920/ 310 1
IBICK(64fs) / %

SDTI(i) Don't Care |15|14|13|12 / Don't Care |15|14|13|12| /| |
115:MSB, 0:LSB / : / :
> > .

Lch Data ! Rch Data

Figure 1. Mode 0 'I;iming

ILRCK l_

012 1213 24% 31012 1213 24% 3101
IBICK(64fs)
| o]

SDT|(|) Don't Care |19| | | | | |O Don't Care |19|

119:MSB, 0:LSB | |
« > >
I I

Lch Data ! Rch Data

Figure 2. Mode 1 Timing

ILRCK l_

01 2 2021222324 310 12
IBICK(64fs) %

2021222324/ 310 1

SDTI() |23|22|% | [3]2]1]o0 | Don't Care |23|22|/ |4]3]2]1]0 | Don't Care |23|
123:MSB, /0 LSB
> > >

Lch Data 1 Rch Data
Figure 3. Mode 2, 5 Timing (24bit MSB)

ILRCK |

/ -
012 3 2122232425 12 2122232425 0 1
iBickeats) || |11 é / %
% % _
SDTI(i) |23|22|% | | | | | | Don't Care |23|22|% |4| | | | | DontCare|
123:MSB, 0:LSB | ;
§< Lch Data >i< Rch Data >§
Figure 4. Mode 3, 6 Timing (24bit 1°S)
MS0379-J-01 2005/05
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ASAHI KASEI

ILRCK

[AK4125]

\\\\\\\\\\\\

01 2 8 9 24% 310 1 2
IBICK(64fs) _|_|_|ﬂ/ /

%

SDT|(i) | Don't Care |23| | 8 | | 1 | 0 | Don't Care |23| | 8 | /| 1 | 0 |
§23 MSB, 0:LSB | |
:4 Lch Data ’i‘ Rch Data ’E
Figure 5. Mode 4 Timing
]
MCLK
/ SRC CMODE2-0 pin
PDN pin=“L”
ODIF1-0pin OBIT1-0 pin
MSB 2’s SDTO OBICK
PDN pin="“L”
IBICK=0OBICK=64fs
Mode | CMODE2 | CMODE1 | CMODEQ | Master/ Slave OMCLK fso
0 L L L Master 256fso 8k ~ 108kHz
1 L L H Master 384fso 8k ~ 108kHz
2 L H L Master 512fso 8k ~ 54kHz
3 L H H Master 768fso0 8k ~ 54kHz
4 H L L Slave Not used. Set to DVSS. | 8k ~216kHz
5 H L H Master 128fso 8K ~ 216kHz
6 H H L Master 192fso 8Kk ~ 216kHz
7 H H H Master (Bypass) | Not used. Set to DVSS. | 8k ~ 216kHz
Table 3. Master/Slave Control (Output PORT)
Mode | ODIF1 | ODIFO SDTO Format
0 L L LSB justified
1 L H (Reserved)
2 H L MSB justified
3 H H IS Compatible
Table 4. Output Audio Interface Format 1 (Output PORT)
OBICK Frequency
Mode | Master / SI OBIT1 | OBITO | SDTO | OLRCK } OBICK —— —
ode | Master/ slave MSB justified, I1°S | LSB justified
0 Slave L L 16bit > 32fso
L {cmope2-o= |t H 1 185 oot | input 2 361s0 64fso
2 “HLL” H L 20bit > 40fso
3 H H 24bit > 48fso
g Master t h 123':
CMODE2-0 = ! Output | Output 64fs0
6 “« ” H L 20bit
HLL -
7 H H 24bit
Table 5. Output Audio Interface Format 2 (Output PORT)
MS0379-J-01 2005/05
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[AK4125]

ASAHI KASEI
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ASAHI KASEI [AK4125]
|
1. Manual
SRC SMUTE pin
SMUTE pin  “H” 10240LRCK SRC —0 (“0”)
SMUTE pin  “L” —o0 —o0 10240LRCK 0dB
10240LRCK
0dB
SMUTE _I
P - 1024150
0dB « D h g
Attenuation @)
-00
—» <_ GD
SDTO
Figure 9. Soft Mute Function (Manual Mode)
(1) 10240LRCK (1024/fs0) —o0 (“0”)
) (GD)
(3) 10240LRCK
0dB
2. Semi-Auto
PLL2-0 pin (Table 2 ) (PDN pin =“L” — “H")
4410/fs0=100ms@fso=44.1kHz
SMUTE pin  “H”
PDN pin
SMUTE pin Don’t care
0dB g
Attenuation > 4410/fso o
-00
(2)
GD
—>
SDTO
Figure 10. Soft Mute Function (Semi-Auto Mode)
(1) 10240LRCK (1024/fs0) 0dB
) (GD)
MS0379-J-01 2005/05
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ASAHI KASEI [AK4125]
|
AK4125 SRC SRC DITHER
pin  “H” OBIT1-0 pin
|
AK4125 PDNpin “L”
PDN pin =“L” SDTO “L PDN pin “L
100ms “L
Casel
| [}
Ex(tlirgjtl [():l)or(t:)ks Don't care | : Input Clocks 1 | Input Clocks 2 Don’t care
|
SDTI Don'’t care | | Input Data 1 | Input Data 2 Don'’t care
1
|
Exggmzlu(tﬂgg:’(s Don't care | i Output Clocks 1 | Output Clocks 2 Don't care
: b I
PDN 4 I_I
I I
| <100ms ! I 1 <100ms | !
[ .
PLL lock & Normal PLL lock & Normal
(Internal state) Power-down | detg(étion operation |PD| s detection operation | Power-down
SDTO | | : i : |
“0” data Normal data | “0" data Normal data| “0” data
1 1
| ! B ! |
UNLOCK |
Figure 11. System Reset 1
Case 2 . .
1
Ex(tﬁr;jltl gloc:’i:)ks (No Clock) Input Clocks Don't care
SDTI (Don't care) Input Data Don't care
Ex(tgmgh?ggl:s (Don't care) Output Clocks Don't care
! 1
1
PDN i
1
! |, <100ms | :
(Internal state) Power-down PLL Unlock ?g;;?;gé‘n No;g;arlation Power-down
[}
' ! | i
SDTO “0" data i Normal data “0” data
| T
UNLOCK |
Figure 12. System Reset 2
MS0379-J-01 2005/05
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ASAHI KASEI
|
AK4125 Figure 13
fso/fsi > 4
100ms 100ms
PDN pin (Figure 13 )
[} ]
I(E")itpeur{] sIOSOCkS Clocks 1 i Don't care E Clocks 2
or Output port) i i
1 1
PDN pin
i 1 < 100ms
| )
) PLL lock & i
(Internal state) Normal operation [ Power-down ts detection Normal operation
1 [}
| |
SDTO Normal data o Notel Normal data
[} | [}
SMUTE (Note2, i 1024/fso
[ —>
recommended) 1024/fso! <—>E
0dB o [ - .
Att.Level ~_| | :
-oodB -------------= * ' !
Figure 13. Sequence of changing clocks
Note 1. PDN pin  “L” GD
SDTI  “0” “qn
Note 2. Note 1 SMUTE
|
AK4125 PLL UNOCK pin  “L” PLL
UNLOCK pin  “H” (PDN pin =*“L") “H”
MS0379-J-01
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ASAHI KASEI [AK4125]
mPLL
FILT pin (R) (C1) (C2) AVSS
(Figure 14, Table 6,7 ) FILT pin IBICK
IBICK
AK4125
FILT
R
c2
c1 g;
AVSS
Figure 14. PLL Loop Filter
[ ]
1. ILRCK PLL
PLL2 PLL1 PLLO ILRCK R [Q] C1 [uF] C2 [nF]
L L L 8k ~ 96kHz 1.8k + 5% 0.68 + 30% 0.68 £ 30%
L L H 8k ~ 216kHz 1k + 5% 1.0 + 30% 2.2+ 30%
16k ~ 216kHz 1.5k + 5% 0.68 + 30% 0.68 £ 30%
L H L 8k ~ 216kHz 1k + 5% 1.0 + 30% 2.2+ 30%
16k ~ 216kHz 1.5k + 5% 0.68 + 30% 0.68 £ 30%
Table 6. PLL Loop Filter (ILRCK Mode)
- Note. 16kHz ~ 216kHz (C1,C2)
2.IBICK PLL
PLL2 PLL1 PLLO ILRCK R [Q] C1 [uF] C2 [nF]
H * * 8k ~ 216kHz 470 + 5% 0.22 + 30% 1.0 £ 30%
Table 7. PLL Loop Filter (IBICK Mode, *: Don’t care)
Note. IBICK
Note. IBICK = 32fsi  16bit LSB justified 16bit 1°S Compatible
[ 1
1. IMCLK 256fs, 384fs, 512fs, 768fs
2. IMCLK 128fs 192fs Table 7
MS0379-J-01 2005/05
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Figure 15, 16 (AKD4125)

o Input PORT : Slave Mode, IBICK lock mode (64fsi), 24bit MSB justified
o Output PORT : Slave mode, 24bit MSB justified

o Dither = OFF
470 | > 0
I Xl 3.0~ 3.6V
0.22u s
H‘ZAVSS -—--4 Dvssﬁq
Reset — ] 3 |PDN pvDD |28 -0——
0.1un
—— P4 [smuTE OMCLK |27 }?
;{ 5 |DITHER OLRCK | 26 |« 0
64f
— 6 |PLL2 OBICK |25 ]« =0 DsP
«
5| pFlicc AKA125  sorols——»
64fsi
2 »{ s |iBICK ODIF1[23}—@
» o [spTi ODIFO| 22
DSP, uP
10/ IDIFO CMODE2| 21
11|IDIF1 CMODE1/20
12|IDIF2 CMODEO|19
13|PLLO IMCLK |18
—{14|pPLLn OBIT1[17
€4—F—15|UNLOCK OBITO|16
- AK4125 AVSS, DVSS
Figure 15. Typical Connection Diagram (Slave mode)
MS0379-J-01 2005/05
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ASAHI KASEI

o Input PORT : Slave Mode, IBICK lock mode (64fsi), 24bit MSB justified

o Output PORT : Master mode, 24bit MSB justified

[AK4125]

o Dither = OFF
f o
470 1 on I 01 supply
W1 |Fur AVDD |30 3.0~3.6V
0.22u | 0.1u
H‘ZAVSS -—=-4 Dvssﬂi}
Reset — P 3 [PDN DVDD| 28
0.1p
——»{ 4 |smute OMCLK |27 | — 2280
ﬁ 5 |DITHER OLRCK| 26 ———2 >
DSP
— 6 |pLL2 oBICK 25— 22=%
fsi » 7 |itrek  AK4125  sorol2a}—+—p
batsi » s |iBICK ODIF1[23}—@
» 9 |sDTI oDIF0| 22
DSP, uP
10|IDIFO CMODE2[21}—@
11|IDIF1 cMODE1[20}-®
12|IDIF2 cMoDEo[ 19—
13|PLLO |MCLKE—§
o—{ualPLi1 OBIT1[17
<«———{15|uNLOCK OBITO| 16
- AK4125 AVSS, DVSS
Figure 16. Typical Connection Diagram (Master mode)
1.
AVDD, DVDD
AVSS DVSS
MS0379-J-01 2005/05
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2.
AK4125 IBICK ILRCK Figure 17 Figure 17
0.01Ulpp
AK4125 Jitter Tolerance
10.00 e
1.00 ..............
o)
=2
2
€ 0.10
2 —
£
e —
<€ —
0.01
// fffff/
0.00 Jfff..r.f A
1000 10000
Jitter Frequency [HZ]
1)
) (-50dB )
Q)
- PLL2-0 = “L/L/L”, “L/L/H”, “L/H/L” ILRCK 1UI (Unit Interval)
ILRCK 1 FSI = 48kHz 1Ul  1/48kHz = 20.8us
-PLL2-0 =“H/*/*” (* Don’t care) IBCK 1Ul IBICK 1
FSI = 48kHz 1Ul  1/(64 x 48kHz) = 326ns
Figure 17. Jitter Tolerance
[ |
ILRCK PLL PLL (FSI)
AK4125 23%l/sec 23%lsec
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3.

AK4125 Table 8
Ratio | FSO/FSI [kHz] | Passband [kHz] | Stopband [kHz] Stopband Gain [dB]

Attenuation [dB]
4.000 192/48.0 22.000 26.000 ~121.2 -0.01@ 20k
1.000 48.0/48.0 22.000 26.000 ~121.2 -0.01@ 20k
0.919 44.1/48.0 20.000 24.100 ~121.4 -0.01@ 20k
0.725 32.0/44.1 14.088 17.487 ~115.3 —0.01@ 14.5k
0.667 32.0/48.0 13.688 17.488 ~116.9 -0.19@ 14.5k
0.544 48.0/88.2 19.250 26.232 ~114.6 -0.03@ 20k
0.500 48.0/96.0 20.900 27.000 ~100.2 -0.01@ 20k
0.500 44.1/88.2 19.202 24.806 ~100.2 —0.08@ 20k
0.459 44.1/96.0 18.700 25.000 ~103.3 -0.23@ 20k
0.363 32.0/88.2 12.863 18.665 ~102.0 —0.75@ 14.5k
0.333 32.0/96.0 12.500 18.900 ~103.6 ~1.07@ 14.5k
0.250 48.0/192.0 17.600 30.200 ~104.0 -0.18@ 20k
0.250 44.1/176.4 16.170 27.746 ~104.0 -1.34@ 20k
0.230 44.1/192.0 15.860 28.240 ~103.3 -1.40@ 20k
0.167 32.0/192.0 11.200 19.600 —73.2 —2.97@ 14.5k
0.181 32.0/176.4 10.278 17.987 ~73.2 —7.88@ 14.5k
0.167 8/48.0 2.800 4.900 —73.2 —2.97@ 3.625k
0.181 8/44.1 2.5695 4.4968 —73.2 —7.88@ 3.625k
Table 8. Digital Filter Example
MS0379-J-01 2005/05
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[AK4125]
30pin VSOP (Unit: mm)
*9.7+0.1 1.5MAX
0.3
30
HEAHHAAAAAAAAAR" L
i [qV}
o .
: :
O ’ -
AHEHHEHHHBHBE
0.22+0.1 .15%0:10
1012 |(M) 0-1505
Detail A
/ \
o S w
= L s 8
& 3
— o
NOTE: Dimension "** does not include mold flash.
W Material & Lead finish
Package molding compound: Epoxy
Lead frame material: Cu
Lead frame surface treatment:  Solder (Pb free) plate
MS0379-J-01 2005/05
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ASAHI KASEI
XXXBYYYYC  Date code identifier
XXXB :Lot number (X : Digit number, B : Alpha character)
YYYYC : Assembly date (Y : Digit number, C : Alpha character)
Date (YY/MM/DD) | Revision | Reason Page Contents
05/01/05 00
05/05/10 01 22 IBICK
MS0379-J-01 2005/05

-925.



ASAHI KASEI [AK4125]

MS0379-J-01 2005/05
- 26 -



