
Chipsmall Limited consists of a professional team with an average of over 10 year of expertise in the distribution

of electronic components. Based in Hongkong, we have already established firm and mutual-benefit business

relationships with customers from,Europe,America and south Asia,supplying obsolete and hard-to-find components

to meet their specific needs.

With the principle of “Quality Parts,Customers Priority,Honest Operation,and Considerate Service”,our business

mainly focus on the distribution of electronic components. Line cards we deal with include

Microchip,ALPS,ROHM,Xilinx,Pulse,ON,Everlight and Freescale. Main products comprise

IC,Modules,Potentiometer,IC Socket,Relay,Connector.Our parts cover such applications as commercial,industrial,

and automotives areas.

We are looking forward to setting up business relationship with you and hope to provide you with the best service

and solution. Let us make a better world for our industry!

Contact us
Tel: +86-755-8981 8866 Fax: +86-755-8427 6832

Email & Skype: info@chipsmall.com Web: www.chipsmall.com

Address: A1208, Overseas Decoration Building, #122 Zhenhua RD., Futian, Shenzhen, China
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Pin Name Ball Designator Pin Function

VDD A1 – A3, B1 – B3 Supply voltage for the internal circuitry.

VIN

A5 – A12, B5 – B12, 

C5 - C10
Input voltage for the DC-DC converter.

PGND

C11, C12, D11, D12, E11, 

E12, F6, F7, F12, G6, G7, 

G12, H6, H7, H12, J6, J7, J12, 

K5 – K7, K12, L5, L6, L12, 

M5 – M7, M12

Power Ground - connection to the ground of 

bulk and filter capacitors.

VSW

D5 – D10, E5 – E10, 

F8 – F11, G8 – G11, 

H8 – H11, J8 – J11, 

K8 – K11, L8 – L11, 

M8 – M11

Switching Node - connection to the output 

inductor.

SGND C1 – C3, D1 –D3, E1 –E3 Signal Ground.  

ENABLE F1

When set to logic level high, internal 

circuitry of the device is enabled.  When set 

to logic level low, the PRDY pin is forced 

low, the Control and Sychronous switches are 

turned off, and the supply current is less than 

10µA.

PRDY K1

Power Ready - This pin indicates the status of 

ENABLE or VDD.  This output will be driven 

low when ENABLE is logic low or when VDD 

is less than 4.4V (typ.).  When ENABLE is 

logic high and VDD is greater than 4.4V 

(typ.), this output is driven high.  This output 

has a 10mA source and 1mA sink capability.

PWM H1 TTL-level input signal to MOSFET drivers.

NC

B4, C4, D4, E4, F2 – F4, G2 – 

G4, H2 – H4, J1, J2 – J4, K3, 

L1, L2, M1 – M4

This pin is not for electrical connection.  It 

should be attached only to dead copper.



�����������9

���������

��+/�0��+�����<����.����������

��+/����8����

�������������D8
�E�.����
����
F��
����

0

1

2

3

4

5

6

7

8

9

10

11

0 5 10 15 20 25 30

Output Current (A)

P
o

w
e
r 

L
o

s
s

 (
W

)

VIN = 12V

VOUT = 1.3V

fSW = 1MHz

TBLK = 125°C

L = 0.30uH

Maximum

Typical

0 10 20 30 40 50 60 70 80 90 100 110 120

0

2

4

6

8

10

12

14

16

18

20

22

24

26

28

30

32

0 10 20 30 40 50 60 70 80 90 100 110 120

PCB Temperature (ºC)

O
u

tp
u

t 
C

u
rr

e
n

t 
(A

)

Safe

Operating

 Area

VIN = 12V

VOUT = 1.3V

fSW = 1MHz

L = 0.30uH

Case Temperature (ā���

TX



����������� 6

���������

��+/�1��-
��
�.���,��������

��+/����B����$�"���+�����<����.���,��������

��+/�2��B����$�"���+�����<����.���'
�	

��+/�3��B����$�"���+�����<����.���'

��


�
�������	��	��������	���

��+/�4��B����$�"���+�����<����.���-���������

0.97

1.00

1.03

1.06

1.09

1.12

1.15

1.18

1.21

1.24

1.27

1.30

3 4 5 6 7 8 9 10 11 12 13

Input Voltage (V)

P
o

w
e
r 

L
o

s
s
 (

N
o

rm
a
li

z
e
d

)

-1.0

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

S
O

A
 T

e
m

p
 A

d
ju

s
tm

e
n

t (ºC
)

VOUT = 1.3V

IOUT = 30A

fSW = 1MHz

L = 0.30uH
TBLK = 125°C

0.90

0.93

0.97

1.00

1.03

1.07

1.10

1.13

1.17

1.20

1.23

1.27

1.30

1.33

0.8 1.2 1.6 2.0 2.4 2.8 3.2 3.6

Output Voltage (V)

P
o

w
e

r 
L

o
s
s

 (
N

o
rm

a
li
z
e

d
)

-3.0

-2.0

-1.0

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

S
O

A
 T

e
m

p
 A

d
ju

s
tm

e
n

t (ºC
)

VIN = 12V

IOUT = 30A

fSW = 1MHz

L = 0.30uH

TBLK = 125°C

0.73

0.75

0.78

0.81

0.84

0.86

0.89

0.92

0.95

0.97

1.00

250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

Switching Frequency (kHz)

P
o

w
e

r 
L

o
s

s
 (

N
o

rm
a

li
z
e

d
)

-10.0

-9.0

-8.0

-7.0

-6.0

-5.0

-4.0

-3.0

-2.0

-1.0

0.0

S
O

A
 T

e
m

p
 A

d
ju

s
tm

e
n

t (ºC
)

VIN = 12V

VOUT = 1.3V

IOUT = 30A

L = 0.30uH
TBLK = 125°C

0.97

0.99

1.00

1.01

1.03

1.04

1.05

1.07

1.08

1.09

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

Output Inductance (uH)

P
o

w
e

r 
L

o
s
s

 (
N

o
rm

a
li
z
e

d
)

-1.0

-0.5

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

S
O

A
 T

e
m

p
 A

d
ju

s
tm

e
n

t (ºC
)

VIN = 12V

VOUT = 1.3V

IOUT = 30A

fSW = 1MHz

TBLK = 125°C

10

20

30

40

50

60

70

250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

Switching Frequency (kHz)

A
v

e
ra

g
e

 I
D

D
 (

m
A

)

Does not include 
PRDY current
TBLK = 25°C



�����������*

���������

��������	
���

����
����
���
���
������
���
���������
��������	
����������

�����-����.��
��	
��
��
&��%�����)����$��!���
	��
�"��/���)

%)0�
&��	����)
1���!�)����2
�
	��������
&��$��!���
	��
��"��/

3/��������20�
&��!�)���
	�
$�
����	�
&��%�����)����$��!��
	��
�"��"��4����)

%)����.��
��	
�������� �
���/���)

%)0��))����
&�

	����)
1���!�)����
���
&��/�
&�	���)

%)0�
&�
�%����$
�20�
&��!�)���
	�
$�
����	�
&��%�����)����$��!��
	��
�"��"���&������)

	�

%����$
�
��
&���
	�)�%�����)����2������	��))���$
���"��5����6��%)��	�"��"

�����-����.��
��	
��
��
&��578�$��!��
	��
�"��/���
���
	��0������6
����*�9����%�:���������%��
�
&����6
�����%���

	�

$����	
������$&�
*����*2�"���&�	/�����
&��$����$

�	�
��%���
���������
&��	����)
1���$��!���
	��
��"��/�3/��������
��
&���
�
��6
�


	
��$�%
� �����%��$������	�"����2�!�#� 
	��
�"� �"� �;&�	���)

%)����.��
��	
������ �� �
���/������))� ��� 
&�� 
��%���
����


���
&��/�
&�	������
&������
��
&���
�
��6
��
	
��$�%
�
	��
�"��"��5����6��%)��	�"��"

��������	
���
������
 ���
 ���
 ��������	
 ���������

7�
%�
������	
�<���8 4	%�
�=�)
����<���= 7�
%�
�=�)
����<��"�=

5����� <�,��->1 4	��$
���<��"��>

�������
 ��
 �
������	
 ���
�������
�����
 �����

��
�"��# ��6
����%�����)��������;

��
�"��# (����)
1���%�����)��������
	%�
�!�)
����≈��",'
��
�"�3# (����)
1���%�����)����������
%�
�!�)
����≈��"�'
��
�"��# (����)
1���%����� )���� ���� ��� ��	$0�≈� �",��
��
�"��# (����)
1���%����� )�������� 
	��$
���!�)���≈��"��

8�.��
���*�����+����<���;�6��",'�6��"�'�6��",���6��"���≈���"33;

�������	
���
����
��������	
����
�����
�����

�&��578����%&�
	$��%���
���%�����)�����	��
&����)����
�
�	$��
	�����

�	�
	�����0�
&�
��))�����	��
����)!��������6
���
$����	
�$�%�2
)

0�
	����
�%)
�
������%&
$�)���		��"��4
��
	$��%���
���
&���2
)

0�
����)!��
&����)�%��2)�����&����&��
�
������	
��
�
&����&�
&��%�
	
���$
�$�

�2������	��
&��
�%����
&��$���"


��������

�# �������)
	���������������%��6
���
��
����

�
��
&��*�9

���%��6
���
��
���

"

�# �������!��

$�)�)
	�������
&���
�
��6
��
	
��$�%
�
��
&��578

$��!�"

�# �������&��
1�	
�)� )
	�������
&��
	
����$

�	����
&��!��

$�)

)
	���

&�
&��578�$��!��
��
&��?��6
�"���&��%�
	
��
��&
$&


&��&��
1�	
�)�)
	�����
��
&��0@�6
��
��
&��578�$����	
"

0 10 20 30 40 50 60 70 80 90 100 110 120

0

2

4

6

8

10

12

14

16

18

20

22

24

26

28

30

32

0 10 20 30 40 50 60 70 80 90 100 110 120

PCB Temperature (ºC)

O
u

tp
u

t 
C

u
rr

e
n

t 
(A

)

Safe

Operating

 Area

VIN = 12V

VOUT = 1.3V

fSW = 1MHz

L = 0.30uH

Case Temperature (ā���

TX

1

2

3



����������� =

���������

VSW

P
GND

PRDY

ENABLE

V
DD

S
GND

A

A

DC V
Average

Input

Voltage

Average

Input

Current

Average Output

Current

Averaging

Circuit

V
Average

Output

Voltage

DCV

Average

VDD

Voltage

A

Average

VDD

Current

iP2001

P
IN

 = V
IN

 Average  x  I
IN

 Average

PDD = VDD Average  x  IDD Average

POUT = VOUT Average  x  IOUT Average
P

LOSS
 = (P

IN
 + P

DD
) - P

OUT

V
IN

PWM

t
d(on)

t
d(off)

PWM

V
SW

90%

10%

90%

10%

��+/�5��+�����<���������������� ��+/�6���������#������

��������� ��	���	

�
��
�

(�����	

��
���
	

�������
 ��
�
������	
 ���
  ��
 !�����������

��
�"��# (����)
1���578����%���
��������
	%�
�!�)
����≈�@�"'A�
��
�"�3# (����)
1���578����%���
����������
%�
�!�)
����≈�'"3A�
��
�"��# (����)
1���578����%���
����������� ��	$0�≈�@�"'A�
��
�"��# (����)
1���578����%���
��������
	��$
���!�)���≈��"��A�

�
�
��6
��
	
��$�%
�
��%���.��
��	
�<�@��"'A��B�'"3A��@��"'A��B��"��A��≈��"�A�

8����
	���
����

�<����A��:��
���

�<�,�A�C

�&����))��
	���6��%)���&����&���
&��578�$����	
� 
����.��
����������
�
� 
	$����������"�A�"

0 10 20 30 40 50 60 70 80 90 100 110 120

0

2

4

6

8

10

12

14

16

18

20

22

24

26

28

30

32

0 10 20 30 40 50 60 70 80 90 100 110 120

PCB Temperature (ºC)

O
u

tp
u

t 
C

u
rr

e
n

t 
(A

)

Safe

Operating

 Area

VIN = 12V

VOUT = 1.3V

fSW = 1MHz

L = 0.30uH

Case Temperature (ā���

TX

Unadjusted SOA Current

Adjusted SOA Current



�
�
�
������

�
�

: ��
�
�
�
�
�
�
�

�
��
�
�
�
�
��
�
��
	�
�
�
�
��
�
�
��
�
��
�
�
�
�
�
���

Title

Number RevisionSize

R6
200

C1
6800pF

R1
3.92K

R2

3.92k

R3
4.42k

R4

20K

C2

10uF 

VDD1

SGND1

PWM1

ENABLE1

PRDY1

VIN1

VSW1

PGND1

IP2002-1

C15

100uF

C16

100uF

L1

0.3uH

L2

0.3uH

R5
2.49k

R7
2.49k

+5V

C3

10uF 

C4

10uF 

C6

10uF 

C7

10uF 

ENABLE1

VSW1

VSW2

C5

10uF 

C8

10uF 

TP6
VSW1

TP7
VSW2

L3

0.3uH

C9

10uF

C10

10uF 

VSW3

C11

10uF 

TP8
VSW3

L4

0.3uH

C12

10uF 

C13

10uF

VSW4

C14

10uF 

TP9
VSW4

R9
2.49k

R8
2.49k

VOUT

Vin

Vin

Vin

Vin

R10

0

R12

0

R13

0

R11

0

TP14
 PGND

TP15
PGND

TP16
PGND

TP5
PGOOD

TP12
VOUT

TP11
VOUT

TP10
VOUT

TP18

VIN

TP21
VOUTS

TP22
PGNDS

VOUTS

R16

10k

R17

10k

R18
10K

C33

10uF 

C30

10uF 

C32

10uF 

C31

10uF 

R19

10k

VOUTS

PGNDS

VSEN
6

C
O

M
P

3

PWM4
16

PGOOD
2

ISEN4
15

VCC
1

ISEN1
14

D
R

O
O

P
4

PWM1
13

F
B

5

PWM2
12

FS/EN
7

ISEN2
11

GND
8

ISEN3
10

PWM3
9

U1
ISL6558CB

C17

100uF

C18

100uF

C19

100uF

C20

100uF

C21
100uF

C22
100uF

R21

10k

R22

open

+5V

VDD2

SGND2

PWM2

ENABLE2

PRDY2

VIN2

VSW2

PGND2

IP2002-2
+5V

ENABLE2

R23

10k

R24

open

+5V

VDD3

SGND3

PWM3

ENABLE3

PRDY3

VIN3

VSW3

PGND3

IP2002-3
+5V

ENABLE3
R25

10k

R26
open

+5V

VDD4

SGND4

PWM4

ENABLE4

PRDY4

VIN4

VSW4

PGND4

IP2002-4
+5V

ENABLE4

R27

10K

R28

open

+5V

R29

open

R30

open

+5V

+5V

+5V

C25
8.2pF

C26

1800pF

Vin Vdd

12V / 5V CONVERTER

Vin +5V

IP2002_4 phase demo board

C34

0.1uF

R31

3.92k

R32

4.42k

PRDY1

PRDY2

PRDY3

PRDY4

C37
0.22uF

2

3

1

D1
CMPD3003A

PRDY3

C38
0.22uF

PRDY4

C35
0.22uF

PRDY1

C36
0.22uF

PRDY2

C41
330uF

C40
330uF

C39
330uF

TP19

PGND

2

3

1

D2
CMPD3003A

TP13
VINS

TP17
PGNDS

C42

open

C43

open

C44

open

C45

open

C46

10uF 

C47

open

R36

open

R35

0

C27
1uF

C29
10uF

U6
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Quantity Designator Value 1 Value 2 Type 2 Tolerance Package Mfr. Mfr. Part No.

1 C1 6800pF 50V X7R 10% 0805 PHICOMP 08052R682K9BB0

17

C10 C11 C12 C13 C14 C3 

C30 C31 C32 C33 C4 C46 

C5 C6 C7 C8 C9

10.0uF 16V X5R 10% 1206 Murata GRM31CR61C106KC31B

8
C15 C16 C17 C18 C19 C20

C21 C22
100uF 6.3V X5R 20% 1210 TDK C3225X5R0J107M

2 C2 C29 10.0uF 6.3V X5R 10% 1206 TDK C3216X5R0J106K

1 C25 8.20pF 50V NPO 3% 0805 PHICOMP 0805CG829C9BB0

1 C26 1800pF 50V X7R 10% 0805 PHICOMP 08052R182K9BB0

1 C27 1.00uF 16V X7R 10% 0805 MuRata GRM40X7R105K016

1 C28 0.010uF 50V X7R 10% 0805 TDK C2012X7R1H103KT

1 C34 0.100uF 50V X7R 10% 0805 ROHM MCH215C104KP

4 C35 C36 C37 C38 0.22uF 6.3V X5R 10% 0603 TDK C1608X5R0J224K

3 C39 C40 C41 330uF 16V WA series 20% SMD Panasonic EEF-WA1C331P

5 C42 C43 C44 C45 C47 Open - - - - - -

3 R1 R2 R31 3.92K 1/8W thin film 0.10% 0805 BC Component 2312-241-73922

5 R10 R11 R12 R13 R35 0 1/8W thick film <50m 0805 ROHM MCR10EZHJ000

9
R16 R17 R18 R19 R21 R23

R25 R27 R34
10.0K 1/8W thick film 1% 0805 KOA RK73H2A1002F

2 R3 R32 4.42K 1/8W thin film 0.10% 0805 BC Component 2312-241-74422

1 R33 30.1K 1/8W thick film 1% 0805 KOA RK73H2A3012F

1 R4 20.0K 1/8W thick film 1% 0805 KOA RK73H2A2002F

4 R5 R7 R8 R9 2.49K 1/8W thick film 1% 0805 KOA RK73H2A2491F

1 R6 200 1/8W thick film 1% 0805 KOA RK73H2A2000F

7
 R22 R24 R26 R28 R29 

R30 R36
Open - - - - - -

2 D1 D2 30V 200mA schottky - sot23 Central CMPD3003A

1 D5 40V 2.1A schottky - D-64 IRF 10MQ040N

1 D6 30V 100mA schottky - sot23 Central CMPSH-3

4 L1 L2 L3 L4 0.3uH 36A ferrite 20% SMT Panasonic ETQP2H0R3BFA

1 L5 15uH 0.70A ferrite 20% SMT Coilcraft 1008PS-153M

1 U1 4.5 - 5.5V 0.8 - 5V PWM controller  0 - 70°C 16 Ld SOIC Intersil ISL6558CB

4 U2 U3 U4 U5 30A - Power Block - 11mm x 11mm International Rect iP2002

1 U6 4.7 - 25V 1.8 - 5V PWM controller  -40 to +85°C S6 Linear Technology LT1616

��*&&*��'
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0.15 [.006] C

0.12 [.005] C

2.   DIMENSIONS ARE SHOWN IN MILLIMETERS [INCHES].

3.   CONTROLLING DIMENSION: MILLIMETER

1.   DIMENSIONING & TOLERANCING PER ASME Y14.5M-1994.

NOTES:

B A

0.15 [.006] C

4X
22X

 0.15 [.006] C A B

 0.08 [.003] C

133X Ø
0.55 [.0216]

0.45 [.0178]

2X

2X
TOP VIEW

BOTTOM VIEW

SIDE VIEW

C

      PACKAGE BODY.

      BALL DIAMETER, IN A PLANE PARALLEL TO DATUM C.

      SPHERICAL  CROWNS OF THE SOLDER BALLS.

4.   SOLDER BALL POSITION DESIGNATION PER JESD 95-1, SPP-010.

7    SOLDER BALL DIAMETER IS MEASURED AT THE MAXIMUM SOLDER

5    PRIMARY DATUM C (SEATING PLANE) IS DEFINED BY THE

6    BILATERAL TOLERANCE ZONE IS APPLIED TO EACH SIDE OF THE

7

5

6

6

BALL A1

CORNER ID

11.00

[.433]

0.40

[.016] 0.80

[.032]

11.00

[.433]

2.76 [.1087]

2.46 [.0969]

2.31 [.0909]

2.11 [.0831] (4X 1.1 [.043])

0.45 [.0177]

0.35 [.0138]
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iP2002

XXXX

0123

1.  OUTLINE CONFORMS TO EIA-481 & EIA-541.

NOTES:

16mm
FEED DIRECTION

24mm0123

601000

iP2002

0123

iP2002
601000
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