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dead t ime

control
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PACKAGE 

DESCRIPTION

INTERFACE 

CONNECTION
PARTS PER BAG PARTS PER REEL

T & R 

ORIENTATION

iP2001PbF BGA 10 ---

iP2001TRPbF BGA --- 1000
Fig 12
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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.
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R6
10K

+5V

ENABLE
C1

0.022uF

R1

1k

R2

1K

R3

open

R4
51K

C2
10uF 

VID41

VCC 20

VID32

PGOOD19

VID23

PWM4 18

VID14

ISEN4 17

VID05

ISEN1 16C
O

M
P

6

PWM1 15

F
B

7

PWM2 14

FS/DIS8

ISEN2 13

GND9

ISEN3 12

VSEN10

PWM3 11

U1

HIP6311

+5V

VDD

SGND

PWM1

ENABLE

PRDY

VIN

VSW1

PGND

IP2001 U2

VDD

SGND

PWM1

ENABLE

PRDY

VIN

VSW1

PGND

VDD

SGND

PWM2

ENABLE

PRDY

VIN

VSW2

PGND

IP2001 U3
VDD

SGND

PWM2

ENABLE

PRDY

VIN

VSW2

PGND

C15

Open

C16

Open

C18

Open

C19

Open

L1

0.54uH

L2

0.54uH

R5
2K 1%

R7
2K 1%

+5V

+5V

C3
10uF 

C4
10uF 

C6

10uF 

C7

10uF 

ENABLE SWNODE1

SWNODE2

C17

100uF

C20

100uF

C5
10uF 

C8

10uF 

TP6
SWNODE1

TP7
SWNODE2

VDD

SGND

PWM3

ENABLE

PRDY

VIN

VSW3

PGND

IP2001 U4

VDD

SGND

PWM3

ENABLE

PRDY

VIN

VSW3

PGND C21

Open

C22

Open

L3

0.54uH

+5V

C9

10uF

C10

10uF 

SWNODE3

C23

100uF

C11

10uF 
TP8
SWNODE3

VDD

SGND

PWM4

ENABLE

PRDY

VIN

VSW4

PGND

IP2001 U5

VDD

SGND

PWM4

ENABLE

PRDY

VIN

VSW4

PGND
C24
Open

C25
Open

L4

0.54uH

+5V

C12
10uF 

C13
10uF

SWNODE4

C26
100uF

C14
10uF 

TP9
SWNODE4

R9

2K 1%

R8

2K 1%

VOUT

Freq. Set Resistor

Vin

Vin

Vin

Vin

R10

0

R12

0

R13

0

R11

0

TP14
 PGND

TP15
PGND

TP17
PGND

TP16
PGND

TP5

PGOOD

TP13
VOUT

TP12
VOUT

TP11
VOUT

TP10
VOUT

TP18

Vin

TP19
+5V

TP20
PGND

C27

10uF 

+5V

VID4

VID3

VID2

VID1

VID0

C28

22pF

TP21

VOUT SENSE

TP22

PGND SENSE

VOUT SENSENE

R14
0

R16
10K

R15
10K

R17
10K

R18
10K

C29
10uF 

C30

10uF 

C32
10uF 

C31

10uF 

ENABLE

ENABLE

ENABLE

VOUT SENSE

C33
0.01uF X7R
PGNDSENSE

1 2 3 4 5 6

1
1

1
2

91
0

78

S1

Note: Rx and Cx are add on components
*

Rx

51

Cx

4700pF

Rx &Cx are not parts of PCB*
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V
SW

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

C1 0.022uF 50V X7R 10% 0805 TDK C2012X7R1H223K

C2 - C14, C27, C29 - C32 10.0uF 16V X5R 10% 1210 TDK C3225X5R1C106K

C15, C16, C18, C19, C21, C22, 

C24, C25, D1 - D4, R3, R19 
- - - - - - -

C17, C20, C23, C26 100uF 6.3V X5R 10% 2220 TDK C5750X5R0J107K

C28 22.0pF 50V COG 5% 0805 TDK C2012COG1H220J

C33 0.010uF 50V X7R 10% 0805 TDK C2012X7R1H103K

Cx 4700pF 50V X7R 10% 0603 TDK C1608X7R1H472K

L1 - L4 0.54uH 27A Ferrite 20% SMT Panasonic ETQP6F0R6BFA

R1, R2 1K 1/8W Thick film 5% 0805 ROHM MCR10EZHJ102

R10 - R14 0 1/8W Thick film <50m 0805 ROHM MCR10EZHJ000

R6, R15 - R18 10K 1/8W Thick film 5% 0805 ROHM MCR10EZHJ103

R4 51K 1/8W Thick film 5% 0805 ROHM MCR10EZHJ513

R5, R7, R8, R9 2K 1/8W Thick film 5% 0805 ROHM MCR10EZHJ202

Rx 51 1/10W Thick film 5% 0603 KOA RM73B1J510J

S1 SPST 6 position Switch - SMT C&K Components SD06H0SK

ST1 - ST4  4-40 - - - - Keystone 8412

U1 - - PWM controller 0 - 70°C SOIC20 Intersil HIP6311CB

U2 - U5 - - DC-DC - 11 x 11 x 3mm IR IP2001
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0.15 [.006] C

0.12 [.005] C

11.00
[.433]

2.   DIMENS IONS ARE SHOWN IN MILLIMETERS [INCHES].

3.   CONTROLLING DIMENSION: MILLIMETER

1.   DIMENS IONING & TOLERANCING PER ASME Y14.5M-1994.

NOTES:

 (4X 1.1 [.043])

B

11.00

[.433]

A

0.15 [.006] C

0.40

[.016] 0.80

[.032]

4X
22X

 0.15 [.006] C A B

 0.08 [.003] C

133X Ø
0.55 [.0216]

0.45 [.0178]

2X

2X

2.66 [.1047]

2.46 [.0969]

TOP VIEW

BOTTOM VIEW

S IDE VIEW

3.11 [.1224]

2.81 [.1107]

C

0.45 [.0177]

0.35 [.0138]

      PACKAGE BODY.

      BALL DIAMETER, IN A PLANE PARALLEL TO DATUM C.

      SPHERICAL  CROWNS OF THE SOLDER BALLS.

4.   SOLDER BALL POS IT ION DESIGNAT ION 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
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1.  OUTLINE CONFORMS TO EIA-481 & EIA-541.

NOTES:

16mm
FEED DIRECTION

24mm
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