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1

1

D D

C C

B B

A A

4TH ORDER BUTTERWORTH SALLEN-KEY MFB HYBRID LOWPASS FILTER
FIRST STAGE GAIN =  16;  SECOND GAIN = 1
CUTOFF STARTS AT 40KHz, 3dB AT  50KHz

FIL_IN_3N

FIL_IN_3P

FIL_IN_4N

FIL_IN_4P

AGND AGND AGND

AGND

AGND

AGND

AP15V

AN15V AN15V

AP15V

AGND AGND
AGND

AGND

AP15V

AN15V

AGND

AGND

AGND

AGND AGND
AGND

AGND

AGND

AGND

AGND

AGND

AGND

AGND

AGND

AN15V

AP15VAGND

AGND

AGND AGND

AGND

AGND

FLOUTCH3P

FLOUTCH3N

DACCH3P

DACCH3N

FLOUTCH4P

FLOUTCH4N

DACCH4P

DACCH4N

MUTEFIL_3P

MUTEFIL_3N

MUTEFIL_4P

MUTEFIL_4N

MUTEFIL_3N
MUTEFIL_3P

MUTEFIL_DR

MUTEFIL_4N
MUTEFIL_4P

MUTEFIL_DR

R577

866

R552
10K

R571

3.3K

R574

866

R580

OPEN

C577

0.1uF

R569
3.3K

R550
120K

R573

866

C574

0.1uF

C568
3.6nF

C554

1.8nF

Q551
2N7002

R555
10K

R576

866

R584

0

C560

12nF

C576

0.1uF

C561

12nF

R553
10K

Q552

2N7002

C566
3.6nF

R554
10K

Q554

2N7002
R551
120K

Q553

2N7002

C573
1.8nF

C559

12nF

+
C550

22uF6.3V

R587

0

C564

0.1uF

R572

866

C567

3.6nF

R578

866

R581

OPEN

-

+

-

+

U553
NJM4580E

1
2

3

4

5

6
7

8

R575

866

C565

0.1uF

R585

0

R557

1.69K

R564
549

R566
549

R559

1.69K

Q555

2N7002

C572
1.8nF

C569
3.6nF

C555

1.8nF

-

+

-

+

U550

NJM4580E

1
2

3

4

5

6
7

8

C557

1.8nF

R582

OPEN

C575

0.1uF

+

C553

22uF6.3V

+

C552

22uF6.3V

C558

12nF C563

0.1uF

R560
130

R563

130

R562

130

C571
1.8nF

+

C551

22uF6.3V

R579

866

C562

0.1uF

R586 0

R558

1.69K

R583

OPEN

R561

130

Q550
2N7002

R568

3.3K

R567
549

R565
549

-

+

-

+

U552
NJM4580E

1
2

3

4

5

6
7

8

-

+

-

+

U551
NJM4580E

1
2

3
4

5

6
7

8

C570
1.8nF

R570
3.3K

R556
1.69K

C556
1.8nF
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A A

4TH ORDER BUTTERWORTH SALLEN-KEY MFB HYBRID LOWPASS FILTER
FIRST STAGE GAIN =  16;  SECOND GAIN = 1
CUTOFF STARTS AT 40KHz, 3dB AT  50KHz

FIL_IN_5N

FIL_IN_5P

FIL_IN_6N

FIL_IN_6P

AGND AGND AGND

AGND

AGND

AGND

AP15V

AN15V AN15V

AP15V

AGND AGND
AGND

AGND

AP15V

AN15V

AGND

AGND

AGND

AGND AGND
AGND

AGND

AGND

AGND

AGND

AGND

AGND

AGND

AGND

AN15V

AP15VAGND

AGND

AGND AGND

AGND

AGND

FLOUTCH5P

FLOUTCH5N

DACCH5P

DACCH5N

FLOUTCH6P

FLOUTCH6N

DACCH6P

DACCH6N

MUTEFIL_5P

MUTEFIL_5N

MUTEFIL_6P

MUTEFIL_6N

MUTEFIL_5N
MUTEFIL_5P

MUTEFIL_DR

MUTEFIL_6N
MUTEFIL_6P

MUTEFIL_DR

R607

1.69K

-

+

-

+

U603
NJM4580E

1
2

3

4

5

6
7

8

C614

0.1uF

C612

0.1uF

C624

0.1uF

C611

12nF

R602
10K

+

C602

22uF6.3V

C622
1.8nF

C609

12nF

R618

3.3K

-

+

-

+

U601
NJM4580E
1

2

3

4

5

6
7

8

R612

130

R620
3.3K

R619
3.3K

R626

866

Q604

2N7002

R614
549

R628

866

R632

OPEN

C618
3.6nF

R604
10K

R629

866

C608

12nF

R627

866

R625

866

C605

1.8nF

R637

0

Q600
2N7002

C620
1.8nF

C627

0.1uF

R634

0

+

C601

22uF6.3V

R601
120K

C617

3.6nF

Q605

2N7002

C607

1.8nF

R633

OPEN

R605
10K

C616
3.6nF

C613

0.1uF

R624

866

C615

0.1uF

C619
3.6nF

+

C600

22uF6.3V

C626

0.1uF

C621
1.8nF

R615
549

C606
1.8nF

R600
120K

-

+

-

+

U602

NJM4580E

1
2

3

4

5

6
7

8

R631

OPEN

C625

0.1uF

R609

1.69K

Q603

2N7002

R608

1.69K

Q601
2N7002

Q602

2N7002

R621

3.3K

R613

130

R635

0

R622

866

R636 0

R617
549

R623

866

C610

12nF

+

C603

22uF6.3V

-

+

-

+

U600
NJM4580E

1
2

3

4

5

6
7

8

R616
549

C623
1.8nF

R611

130

R603
10K

R610
130

R606
1.69K

R630

OPEN

C604

1.8nF
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A A

4TH ORDER BUTTERWORTH SALLEN-KEY MFB HYBRID LOWPASS FILTER
FIRST STAGE GAIN =  16;  SECOND GAIN = 1
CUTOFF STARTS AT 40KHz, 3dB AT  50KHz

FIL_IN_7N

FIL_IN_7P

FIL_IN_8N

FIL_IN_8P

AGND AGND AGND

AGND

AGND

AGND

AP15V

AN15V AN15V

AP15V

AGND AGND
AGND

AGND

AP15V

AN15V

AGND

AGND

AGND

AGND AGND
AGND

AGND

AGND

AGND

AGND

AGND

AGND

AGND

AGND

AN15V

AP15VAGND

AGND

AGND AGND

AGND

AGND

FLOUTCH7P

FLOUTCH7N

DACCH7P

DACCH7N

FLOUTCH8P

FLOUTCH8N

DACCH8P

DACCH8N

MUTEFIL_7P

MUTEFIL_7N

MUTEFIL_8P

MUTEFIL_8N

MUTEFIL_7N
MUTEFIL_7P

MUTEFIL_DR

MUTEFIL_8N
MUTEFIL_8P

MUTEFIL_DR

C656
1.8nF

R687

0

R668

3.3K

R661

130

R682

OPEN

R651
120K

R667
549

C658

12nF

C677

0.1uF

R674

866

R680

OPEN

R676

866

+

C652

22uF6.3V

R663

130

-

+

-

+

U652
NJM4580E

1
2

3

4

5

6
7

8

R665
549

Q653

2N7002

Q650
2N7002

R678

866

R683

OPEN

R656
1.69K -

+

-

+

U650
NJM4580E

1
2

3

4

5

6
7

8

R686 0

C664

0.1uF

C669
3.6nF

R669

3.3K

R677

866

C657

1.8nF

-

+

-

+

U651
NJM4580E

1
2

3
4

5

6
7

8

R652
10K

R671

3.3K

C671
1.8nF

R658

1.69K

C670
1.8nF

C666
3.6nF

R660
130

R679

866

C660

12nF

C662

0.1uF

C675
0.1uF

R664
549

C655

1.8nF

C665

0.1uF

C672
1.8nF

Q655

2N7002

R666
549

R657

1.69K

R685

0

C676

0.1uF

Q652

2N7002

R653
10K

R670
3.3K

R654
10K

+

C651

22uF6.3V

R655
10K

R673

866

C661

12nF

R681

OPEN

R675

866

+
C650

22uF6.3V

C659

12nF

Q654

2N7002

C667

3.6nF

C673
1.8nF

R672

866

R650
120K

C654

1.8nF

R662

130

C668
3.6nF

R684

0

C663

0.1uF

C674
0.1uF

+

C653

22uF6.3V

-

+

-

+

U653
NJM4580E

1
2

3

4

5

6
7

8

Q651
2N7002

R659

1.69K
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5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

TDM128 Mode, 24-bit, LJ:
- TMD0 = H
- TMD1 = H
- DIF2 = L
- DIF1 = H
- DIF0 = L

Dememphasis OFF:
- DEM1 = L
- DEM0 = H
Auto MCLK setting mode: OFF:
- ACKS = L

Digital filter: short delay, sharp roll off
SD pin = H
SLOW pin = L

AGND

DGND

D3R3V

D3R3V

A5V

D3R3V

DGND

DGND

DGND

D3R3V

DGND

DGND

DGND

D3R3V

DGND

DGND

DGND

D3R3V

AGND

AGND

AGND

A5V

A5V

A5V

AGND

D3R3V

DGND

AGNDDGND

MODMCLK

MODSCLK

DACRESETnA

DACCH1P
DACCH1N

DACCH2P
DACCH2N

DACCH3P
DACCH3N

DACCH4N
DACCH4P

MODSD0

MODSD1

MODLRCLK

DACSMUTEA

TDM1
TDM0

R711 0

C706
0.1uF

R704 0

+

C713
16V470uF

R
701

O
PEN

R
709

0

+C707

16V
10uF

R712 0

R708
0

+

C715
16V10uF

+ C716
16V10uF

R703 0

+

C
70

8
16

V1
0u

F

U700
AK4413EQ

A
O

U
TL

1N
35

A
O

U
TL

1P
36

TS
TO

2
39

A
V

D
D

40

D
IF

2
13

TD
M

0
16

S
LO

W
17

P
S

N
14

A
C

K
S

/D
ZF

2
15

PDN
1

VREFH1
31

V
D

D
2

22

A
O

U
TR

2P
20

A
O

U
TR

2N
21

V
C

M
2

19

D
IF

1/
D

ZF
1

12

VREFL1
32

AOUTR1N
30

BICK
2

TS
TO

1
38

V
C

M
1

37

V
D

D
1

34

VSS1
33

TE
S

T
18

A
V

S
S

41
M

C
LK

42
D

V
S

S
43

D
V

D
D

44

SDATA1
3

TDM1
5

SDATA2
4

LRCK
6

SMUTE/CSN
7

SD/CAD0
8

DEM0/CCLK
9

DEM1/CDTI
10

DIF0/DAD1
11

AOUTR1P
29

NC
28

AOUTL2P
27

AOUTL2N
26

VREFH2
25

VREFL2
24

VSS2
23

R
707

0
+ C714

16V470uF

R705 OPEN

C709
0.1uF

C703
10uF

R700 0

R
706

0

R710 0

+
C702
16V10uF

R
702

0

C711
0.1uF

C710
0.1uF

C700
0.1uF

R715 0

+

C705
16V10uF

C704
0.1uF

C701
10uF

R
713

1M
R

714
1M

C712
0.1uF
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5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

TDM128 Mode, 24-bit, LJ:
- TMD0 = H
- TMD1 = H
- DIF2 = L
- DIF1 = H
- DIF0 = L

Dememphasis OFF:
- DEM1 = L
- DEM0 = H
Auto MCLK setting mode: OFF:
- ACKS = L

Digital filter: short delay, sharp roll off
SD pin = H
SLOW pin = L

AGND

DGND

D3R3V

D3R3V

A5V

D3R3V

DGND

DGND

DGND

D3R3V

DGND

DGND

DGND

D3R3V

DGND

DGND

DGND

D3R3V

AGND

AGND

AGND

A5V

A5V

A5V

AGND

D3R3V

DGND

AGNDDGND

MODMCLK

MODSCLK

DACRESETnB

DACCH5P
DACCH5N

DACCH6P
DACCH6N

DACCH7P
DACCH7N

DACCH8N
DACCH8P

MODSD2

MODSD3

MODLRCLK

DACSMUTEB

TDM1
TDM0

R
756

0

R
764

1M

C751
10uF

C754
0.1uF

+ C766
16V10uF

R753 0

R
759

0

R
757

0

C762
0.1uF

R
752

0

R755 OPEN

C756
0.1uF

R750 0

+
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16V10uF

R761 0

+C757

16V
10uF

R
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O
PEN

+

C
75

8
16

V1
0u

F

C753
10uF

R762 0

C761
0.1uF

+ C764
16V470uF

C760
0.1uF

R
763

1M

R760 0

+

C763
16V470uF

C750
0.1uF

+

C755
16V10uF

C759
0.1uF

R765 0

R758
0

R754 0

U750
AK4413EQ

A
O

U
TL

1N
35

A
O

U
TL

1P
36

TS
TO

2
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A
V

D
D

40

D
IF

2
13

TD
M

0
16

S
LO

W
17

P
S

N
14

A
C

K
S

/D
ZF

2
15

PDN
1

VREFH1
31

V
D

D
2

22

A
O

U
TR

2P
20

A
O

U
TR

2N
21

V
C

M
2

19

D
IF
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D

ZF
1

12

VREFL1
32

AOUTR1N
30

BICK
2

TS
TO

1
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V
C

M
1
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V
D

D
1

34

VSS1
33

TE
S

T
18

A
V

S
S

41
M

C
LK
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D

V
S

S
43

D
V

D
D

44

SDATA1
3

TDM1
5

SDATA2
4

LRCK
6

SMUTE/CSN
7

SD/CAD0
8

DEM0/CCLK
9

DEM1/CDTI
10

DIF0/DAD1
11

AOUTR1P
29

NC
28

AOUTL2P
27

AOUTL2N
26

VREFH2
25

VREFL2
24

VSS2
23

+

C765
16V10uF
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5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

MODID0A

MODID1A

MODID2A

I2CRESETnA

MODID0B

MODID1B

MODID2B

I2CRESETnB

DGND

DGND

DGND

DGND

DGND

D3R3V

D3R3V

DGND

D3R3V

DGND

DGND

DGND

D3R3V

D3R3V

D3R3V D3R3V

D3R3V

DGND

D3R3V

DGND

D3R3V

DGND

DGND

DGND

DGND

D3R3V

DGND

D3R3V

DGNDDGND

D3R3V

D3R3V D3R3V

D3R3V

D3R3V

DGND

DGND

D3R3V

DGND

D3R3V

MODSCL

MODSDA

DACRESETnA
SLOTRESETn

SLOTMUTEn
DACSMUTEA

MODINTn

TDM1
TDM0

SLOTADDR2T

SLOTADDR1TA
SLOTADDR0TA

SLOTADDR2T

MODSCL

MODSDA

DACRESETnB
SLOTRESETn

SLOTMUTEn
DACSMUTEB

MODINTn

SLOTADDR1TB
SLOTADDR0TB

R801 10K

U806
SN74LVC1G08DCKR

1

2
4

5
3

R812 10K

U804 PCA9534PW

VCC
16

P0_2
6

P0_3
7

A1
2

P0_5
10

P0_7
12

A2
3

INT
13

GND
8

P0_4
9

P0_1
5

P0_0
4
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1
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11

SDA
15

SCL
14

R806
10K
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1

2
4

5
3

R811 10K

R807
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R816

10K

R805

10K

R809
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C800
0.1uF

C805
0.1uF

C803
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R814
20K

U807
SN74LVC1G04DCKR3

4

5

2
1

R800 10K
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0.1uF

C802
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OPEN

R817

10K
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0.1uF

R808
OPEN
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U805
SN74LVC1G08DCKR
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2
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5
3

U800 PCA9534PW

VCC
16
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6

P0_3
7

A1
2

P0_5
10
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12

A2
3

INT
13

GND
8

P0_4
9
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5
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11

SDA
15

SCL
14
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OPEN
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1

2
4

5
3
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2
1

R804

OPEN
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2
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1

D D

C C

B B

A A

Mute If SLOTMUTEn is Low

Mute If 8V Power < 5V
and when A8V Power is very low

(Low when A8V Power < 6V)

2.2V Reference
6.5V Reference
for 5V Trip

MUTE_ALL

AP15V

AP15V

MUTE15V

AGNDAGNDAGNDAGND

AGND

MUTE15V

MUTE15V

MUTE15VMUTE15V MUTE15V

AN15V

AP15V

D3R3V

MUTE15V

A8V

AGNDAGND

OUT_ENB

MUTE_ALL

MUTEFIL_DR

MUTEOUTS

SLOTMUTEn

C851
0.1uF
50V

D853
BAV70

R854
330K

C853
0.1uF

50V

D850

BAV70

D
854

BAV99

A
C

CA

R850
47

R855
330K

C856
0.1uF

50V

Q851

2N7002

R860

4.99K
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0.1uF
50V

R858

120K

R863

20KR861
330K

D852
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