
1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

D D

C C

B B

A A

Drawn By:

Title

Size
A2

Date:
File:

Number Revision

Sheet:FUTURE
ELECTRONICS Henter Li    SDC Asia

DC-DC with NCP4208: Main power unit 3

SFS-0001
2015-7-29
SFS-0001

4 / 5

2.3

VCORE3

CSP3_1
CSN3_1

PWM3_1

V
CO

R
E3

12V

3V3_3

GND

V
ID

3_
0

V
ID

3_
1

V
ID

3_
2

V
ID

3_
3

V
ID

3_
4

V
ID

3_
5

V
ID

3_
6

V
ID

3_
7

GND

DR_ON_3

Output voltage setting unit

Voltage rang: 0.50000V-1.60000V

VID3_1
VID3_2
VID3_3
VID3_4
VID3_5
VID3_6
VID3_7

VID3_0

12V

UVLP point: 9.35V

Set voltage: 0.76250V

5V
_3

PWM3_1
PWM3_2
PWM3_3
PWM3_4
PWM3_5
PWM3_6
5V_3
5V_3

3V3_3

3V3_3

GND

EN3

GND

GND

GND

CSP3_1

CSP3_2

CSP3_3

CSP3_4

CSP3_5

CSP3_6

V
CO

R
E3

 C
A

P+

V
CO

R
E3

 C
A

P-

GND

12V

EN3

D
R

_O
N

_3

CSN3_1

CSN3_2

CSN3_3

CSN3_4

CSN3_5

CSN3_6

CSP3_1

CSP3_2

CSP3_3

CSP3_4

CSP3_5

CSP3_6

( C
lo

se
 to

 in
du

ct
or

 )

VCORE3

CSP3_3
CSN3_3

PWM3_3

12V

GND

EN3

D
R

_O
N

_3

VCORE3

CSP3_2
CSN3_2

PWM3_2

12V

GND

EN3

D
R_

O
N

_3

VCORE3

CSP3_4
CSN3_4

PWM3_4

12V

GND

EN3

D
R

_O
N

_3

VCORE3

CSP3_6
CSN3_6

PWM3_6

12V

GND

EN3

D
R

_O
N

_3

VCORE3

CSP3_5
CSN3_5

PWM3_5

12V

GND

EN3

D
R_

O
N

_3

VCORE3 CAP+

VCORE3 CAP-

VCORE3

GND

GND

V
CC

3
1

PWRGD2

ALERT3

SDA4

SCL5

EN
6

G
N

D
7

N
C

8

N
C

9

iMON10

IR
EF

11

R
T

12

RAMPADJ13

FBRTN14

COMP15

FB16

CSREF 17

CSSUM 18

CSCOMP 19

ILIMFS 20

ODN21

OD122

SW8 23

SW7 24

SW6 25

SW5 26

SW4 27

SW3 28

SW2 29

SW1 30

PWM8 31PWM7 32PWM6 33PWM5 34PWM4 35PWM3 36PWM2 37PWM1 38V
CC

39

VID740

VID641

VID542

VID443

VID344

VID245

VID146

VID047

PSI48

EP
A

D
49

NCP4208MNR2G

U301

PWM1

EN#2 V
ci

n
3

C
G

N
D

4

B
oo

t
5

GH6

Phase 7

V
in

8

V
in

9

V
in

10

V
in

11

PG
N

D
12

PG
N

D
13

PG
N

D
14

PG
N

D
15

VSWH 16VSWH 17VSWH 18VSWH 19VSWH 20VSWH 21VSWH 22VSWH 23

V
SW

H
24

V
SW

H
25

V
SW

H
26

GL27

PG
N

D
28

V
D

RV
29

THWn30

DSBL#31

U302

PWM1

EN#2 V
ci

n
3

C
G

N
D

4

Bo
ot

5

GH6

Phase 7

V
in

8

V
in

9

V
in

10

V
in

11

PG
N

D
12

PG
N

D
13

PG
N

D
14

PG
N

D
15

VSWH 16VSWH 17VSWH 18VSWH 19VSWH 20VSWH 21VSWH 22VSWH 23

V
SW

H
24

V
SW

H
25

V
SW

H
26

GL27

PG
N

D
28

V
D

R
V

29

THWn30

DSBL#31

U303

PWM1

EN#2 V
ci

n
3

CG
N

D
4

B
oo

t
5

GH6

Phase 7

V
in

8

V
in

9

V
in

10

V
in

11

PG
N

D
12

PG
N

D
13

PG
N

D
14

PG
N

D
15

VSWH 16VSWH 17VSWH 18VSWH 19VSWH 20VSWH 21VSWH 22VSWH 23

V
SW

H
24

V
SW

H
25

V
SW

H
26

GL27

PG
N

D
28

V
D

R
V

29

THWn30

DSBL#31

U304

PWM1

EN#2 V
ci

n
3

CG
N

D
4

B
oo

t
5

GH6

Phase 7

V
in

8

V
in

9

V
in

10

V
in

11

PG
N

D
12

PG
N

D
13

PG
N

D
14

PG
N

D
15

VSWH 16VSWH 17VSWH 18VSWH 19VSWH 20VSWH 21VSWH 22VSWH 23

V
SW

H
24

V
SW

H
25

V
SW

H
26

GL27

PG
N

D
28

V
D

R
V

29

THWn30

DSBL#31

U307

PWM1

EN#2 V
ci

n
3

C
G

N
D

4

B
oo

t
5

GH6

Phase 7

V
in

8

V
in

9

V
in

10

V
in

11

PG
N

D
12

PG
N

D
13

PG
N

D
14

PG
N

D
15

VSWH 16VSWH 17VSWH 18VSWH 19VSWH 20VSWH 21VSWH 22VSWH 23

V
SW

H
24

V
SW

H
25

V
SW

H
26

GL27

PG
N

D
28

V
D

RV
29

THWn30

DSBL#31

U305

PWM1

EN#2 V
ci

n
3

C
G

N
D

4

Bo
ot

5

GH6

Phase 7

V
in

8

V
in

9

V
in

10

V
in

11

PG
N

D
12

PG
N

D
13

PG
N

D
14

PG
N

D
15

VSWH 16VSWH 17VSWH 18VSWH 19VSWH 20VSWH 21VSWH 22VSWH 23

V
SW

H
24

V
SW

H
25

V
SW

H
26

GL27

PG
N

D
28

V
D

R
V

29

THWn30

DSBL#31

U306

IHLP5050FDERR22M01
0.22uH

L302

IHLP5050FDERR22M01
0.22uH

L303

IHLP5050FDERR22M01
0.22uH

L304

IHLP5050FDERR22M01
0.22uH

L305

IHLP5050FDERR22M01
0.22uH

L306

IHLP5050FDERR22M01
0.22uH

L307

68
0u

F/
4V

29
3D

68
7X

00
04

D

Co
34

1

68
0u

F/
4V

29
3D

68
7X

00
04

D

Co
34

2

68
0u

F/
4V

29
3D

68
7X

00
04

D

C
o3

51

68
0u

F/
4V

29
3D

68
7X

00
04

D

C
o3

52

68
0u

F/
4V

29
3D

68
7X

00
04

D

C
o3

61

68
0u

F/
4V

29
3D

68
7X

00
04

D

C
o3

62

68
0u

F/
4V

29
3D

68
7X

00
04

D

Co
37

1

68
0u

F/
4V

29
3D

68
7X

00
04

D

Co
37

2

68
0u

F/
4V

29
3D

68
7X

00
04

D

C
o3

81

68
0u

F/
4V

29
3D

68
7X

00
04

D

C
o3

82

68
0u

F/
4V

29
3D

68
7X

00
04

D

C
o3

91

68
0u

F/
4V

29
3D

68
7X

00
04

D

C
o3

92

10
0u

F/
6.

3V
C

o3
43

10
0u

F/
6.

3V
C

o3
44

10
0u

F/
6.

3V
C

o3
45

10
0u

F/
6.

3V
C

o3
53

10
0u

F/
6.

3V
C

o3
54

10
0u

F/
6.

3V
C

o3
55

10
0u

F/
6.

3V
Co

36
3

10
0u

F/
6.

3V
Co

36
4

10
0u

F/
6.

3V
Co

36
5

10
0u

F/
6.

3V
C

o3
73

10
0u

F/
6.

3V
C

o3
74

10
0u

F/
6.

3V
C

o3
75

10
0u

F/
6.

3V
C

o3
83

10
0u

F/
6.

3V
C

o3
84

10
0u

F/
6.

3V
C

o3
85

10
0u

F/
6.

3V
Co

39
3

10
0u

F/
6.

3V
Co

39
4

10
0u

F/
6.

3V
Co

39
5

10
uF

/1
6V

C
34

5

10
uF

/1
6V

C
34

6

1u
F/

25
V

C
34

7

0.
1u

F
C

34
8

10
uF

/1
6V

C
37

5

10
uF

/1
6V

C
37

6

1u
F/

25
V

C
37

7

0.
1u

F
C

37
8

10
uF

/1
6V

C3
55

10
uF

/1
6V

C3
56

1u
F/

25
V

C3
57

0.
1u

F
C3

58

10
uF

/1
6V

C3
85

10
uF

/1
6V

C3
86

1u
F/

25
V

C3
87

0.
1u

F
C3

88

10
uF

/1
6V

C
39

5

10
uF

/1
6V

C
39

6

1u
F/

25
V

C
39

7

0.
1u

F
C

39
8

10
uF

/1
6V

C
36

5

10
uF

/1
6V

C
36

6

1u
F/

25
V

C
36

7

0.
1u

F
C

36
8

2.
2R

R
34

5
1n

F
C

34
4

2.
2R

R3
55

1n
F

C
35

4
2.

2R
R

36
5

1n
F

C
36

4

2.
2R

R
39

5
1n

F
C

39
4

2.
2R

R3
85

1n
F

C3
84

2.
2R

R
37

5
1n

F
C

37
4

TP372

TP371

1K
 1

%
R

37
1

TP382

TP381

1K
 1

%
R

38
1

TP392

TP391

1K
 1

%
R3

91

TP362

TP361

1K
 1

%
R3

61

TP352

TP351

1K
 1

%
R

35
1

TP342

TP341

1K
 1

%
R

34
1

2.2RR343

1uF
C341

1uF
C342

0.1uF
C343

2.2R
R344

2.2RR353

1uF
C351 1uF

C352

0.1uF
C353

2.2R
R354

2.2RR363

1uF
C361

1uF
C362

0.1uF
C363

2.2R
R364

2.2RR393

1uF
C391 1uF

C392

0.1uF
C393

2.2R
R394

2.2RR383

1uF
C381 1uF

C382

0.1uF
C383

2.2R
R384

2.2RR373

1uF
C371 1uF

C372

0.1uF
C373

2.2R
R374

10
K

R
H

30
1

10
K

R
H

30
2

10
K

R
H

30
3

10
K

R
H

30
4

10
K

R
H

30
5

10
K

R
H

30
6

10
K

R
H

30
7

N
C

R
L3

01

N
C

R
L3

02

N
C

R
L3

03

N
C

R
L3

04

N
C

R
L3

05

N
C

R
L3

06

10
K

R
L3

00
12V

4.
7u

F/
25

V
C3

01

68
0R

R
30

2

68
0R

R
30

1

0.
1u

F
C3

02

10K 1%R305

10
K

 1
%

R
30

3
1K

 1
%

R
30

4

1u
F

C3
04

2.
2u

F
C3

03

100R 1%R319

100R 1%R320

100R 1%R321

100R 1%R322

100R 1%R323

100R 1%R324

680K 1%R325

680K 1%R326

680K 1%R327

680K 1%R328

680K 1%R329

680K 1%R330

84K5 1%R331

10RR333

10RR334

10RR335

10RR336

10RR337

10RR338

10K 1%R306

10K 1%R307

10K 1%R308

10K 1%R309

35
K

7 
1%

R
33

2

75
0R

 1
%

R3
18

t?
R

t3
10

0K
 / 

20
de

g1.
5n

F
C

31
1

1.
8n

F
C

31
2

10
0R

 1
%

R
31

4

10
0R

 1
%

R
31

5

12
1K

 1
%

R3
16

22
0K

 1
%

R3
17

1.
5n

F
C

31
0

1n
F

C
31

3
47

0p
F

C3
08

3.
9K

 1
%

R
31

2
1K

 1
%

R3
13

0.
1u

F
C

30
9

4K
99

 1
%

R
33

9

10
0p

F
C3

07

3.3nF
C306

100R

R398

100R

R399

1u
F

C
30

5

1K
 1

%
R3

10

510K 1%
R311

1 2 3 4 5 6
789101112

SW3
DIP-SW6

V
ID

3_
2

V
ID

3_
3

V
ID

3_
4

V
ID

3_
5

V
ID

3_
6

V
ID

3_
1

GND

Vi3

G
N

D
1

TAB 4

Vo 2

U308
LM1117-5.0

4.
7u

F/
25

V
C3

14

4.
7u

F/
25

V
C3

15

GND

12V 5V3

5V3

BD3-1
100R@100MHz

5V3

BD3-2
100R@100MHz

5V3

BD3-3
100R@100MHz

5V3

BD3-6
100R@100MHz

5V3

BD3-4
100R@100MHz

5V3

BD3-5
100R@100MHz

Modified Note: The version is from R2.0 to R2.1.
1 ) R312 is from 12K to 3.9K.

2 ) C306 is from 1nF to 3.3nF.

3 ) C307 is from 22pF to 100pF.

4 ) R398 and R399 are from 0R to 100R.

Modified Note: The version is from R2.1 to R2.3.
1 ) R310 connect from 5V to 12V.

2 ) R311 is from 820KR to 510KR.
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