
• 3.14V to 5.5V input voltage
• 0.8V to 3.3V output voltage
• 2 Phase Synchronous Buck Power Block
• 180� out of phase operation
• Single or Dual output capability
• Dual 15A maximum load capability
• Single 2 phase 30A maximum load capability
• 200-400kHz per channel nominal switching frequency
• Over Current Hiccup or Over Current Latch
• External Synchronization capability
• Overvoltage protection
• Independent soft start per output
• Over Temperature protection
• Internal features minimize layout sensitivity *
• Very small outline 15.5mm x 9.25mm x 2.6mm

Dual Output Full Function 2 Phase
Synchronous Buck Power Block

Integrated Power Semiconductors,
PWM Control & Passives
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Description

iP1201 Power Block

Features

��������	�
��������������������������������������������	�����������������������������������������	�������������������� 
��������������������!������������������
����������	�������������������������"�#�������������������������������������������$$��������������	�������������
���������������������"�#������������� 
�����������������$����
�������������$������������������������������������������	�����������"���������������	�����������������������������%�������������������������������	
��$���������"�&��������	�����������������������$���������������$�����"

PD-94590B

05/19/05

iP1201

www.irf.com 1

iP1201 Configurations
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iP1201
Absolute Maximum Ratings

Recommended Operating Conditions

Electrical Specifications @ VIN = 5V

All specifications @ 25°C (unless otherwise specified)

Parameter Symbol Min Typ Max Units   Conditions
Input Voltage Range VIN 3.14 - 5.5

- - 15 A
2 Independent outputs
TPCB = TCASE = 90°C. See Fig. 3

- - 11.5 A
2 Independent outputs
TPCB = 90°C, TCASE = no airflow, no 
heatsink. See Fig. 3

0.8 - 3.3 For VIN = 5V

0.8 - 2.5 For VIN = 3.3V
Output Voltage Range VOUT V

Output RMS Current Per Channel IoutVSW

Parameter Symbol Min Typ Max Units   Conditions
VIN VIN -0.3 - 5.8

Feedback VFB1/VFB2 -0.3 - 6

Output Overvoltage Sense VFB1S/VFB2S -0.3 - 6
PGOOD -0.3 - 6
ENABLE -0.3 - 5.8
Soft Start SS1/SS2 -0.3 - 6
Vp-ref -0.3 - 6
HICCUP HICCUP -0.3 - 6
SYNC -0.3 - 6

Output RMS Current Per Channel IoutVSW - - 15 A 2 Independent outputs. See Fig. 3

Block Temperature TBLK -40 - 125 °C Capable of start up over full 
temperature range. See Note 1.

V

Parameter Symbol Min Typ Max Units   Conditions

Over Current Shutdown IOC - 20 - A
VIN = 5V, VOUT = 1.5V, 
fSW = 300KHz, HICCUP pin pulled 
Low

HICCUP duty cycle DHICCUP - 5 - % HICCUP pin pulled high, output 
short circuited.

Soft Start Time tSS - 5 - ms
VIN = 5V, VOUT = 1.5V, 

CSS1 = CSS2 = 0.1µF

Reference Voltage VREF - 0.80 - V IOUT = 2A

VOUT_ACC1 -3 - 3
TBLK = -40°C  to 125°C,  See Note 1.
VIN = 5V, VOUT = 1.5V

VOUT_ACC2 -2.5 - 2.5
TBLK = 0°C  to 125°C, See Note 1.
VIN = 5V, VOUT = 1.5V

Error Ampifier 1 & 2 input offset 
voltage

VOS1, VOS2 -4 - 4 mV VIN = 5V, VOUT = 1.5V

FB1 / FB2 Input bias current IB1, IB2 - -0.1 - µA
Error Amplifier 
source/sink Current

IERR - 60 - µA

Error Amplifier 
Transconductance

gm1, gm2 - 2000 - µmho

Output Overvoltage Shutdown 
Threshold

OVP - 1.15 x VOUT - V
See OVP note in Design Guidelines

OVP Fault Propagation Delay tOVP - 25 - µs Output forced to 1.125Vref

PGOOD Trip Threshold VTh_PGOOD - 0.85 x VOUT - V FB1 or FB2 ramping down

PGOOD Output Low Voltage VLo_PGOOD - 0.25 - V ISINK = 2mA

%VOUT Accuracy

WPLOSSPower Loss
fSW = 300kHz, VIN = 5V, VOUT = 1.5V, 
IOUT = 15A 

- 6.7 8.4
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iP1201
Electrical Specifications (continued)
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Parameter Symbol Min Typ Max Units   Conditions
170 - 230 kHz RT = 48.7kΩ               ( See Fig.11 for 

Frequency fSW 255 - 345 kHz RT = 30.9kΩ                RT selection )

340 - 460 kHz RT = 21.5kΩ                

Oscillator Ramp Voltage Vramp - 1.25 - V

Sync Frequency Range fSYNC 480 - 800 kHz
Free running frequency 
set 20% below sync frequency

Sync Pulse Duration tSYNC - 200 - ns

Sync, Hiccup High Level 
Threshold Voltage

2 - - V

Sync, Hiccup Low Level 
Threshold Voltage

- - 0.8 V

VIN Quiescent Current IIN_Leakage - 1.0 - mA VIN = 5V, ENABLE high 

Thermal Shutdown Tempshdn - 140 - °C

Max Duty Cycle DMAX 90 - - % fSW= 200kHz 

Enable Input Logic High VEN-Hi 2 - - V VIN = VMIN to VMAX

Enable Input Logic Low VEN-Lo - - 0.4 V VIN = VMIN to VMAX

VIN Undervoltage Lockout 
Threshold Voltage

VIN_UVLO - 2.7 - V VIN = 5V, ENABLE Pulled Low

Output Disable Soft Start Low 
Threshold Voltage

VSS_Dis - - 0.25 V SS1 / SS2 Pins Pulled Low
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Table 1: Pin Description

D�4����#�$$���$�
������������2����5����������������������������
��%�$������E3�*;

Pin Name Ball Designator Pin Description

VIN

A1 A2 A3 A4 A5 A14 A15 A16 A17 A18 B1 B2 B3 B4 B5 
B14 B15 B16 B17 B18 C1 C2 C3 C4 C5 C14 C15 C16 

C17 C18
Input voltage connection node

A* G8 J13
Internally generated voltage. Connect to pin B when Vin < 3.5V. 
Leave floating for input voltages >3.5V. Externally, add a 2.2µF 

capacitor

B* L12 L13
Internally generated voltage. Connect to pin A when Vin < 3.5V. 
Leave floating for input voltages >3.5V. Externally, add a 2.2µF 

capacitor
CC1 H8 Output of the first error amplifier, refer to Fig.1  block diagram
CC2 H13 Output of the second error amplifier

ENABLE A8 B8
Single pin for both outputs. Commands outputs ON or OFF. Pulled 

low, turns both outputs ON. Should be pulled high to disable outputs. 

SS1 H6
Soft start pin for output1. External capacitor 

provides soft start. Pulled low disables output 1.

SS2 G11
Soft start pin for output2. External capacitor 

provides soft start. Pulled low disables output 2.
FB1 J6 Inverting input of error amplifier 1
FB1s J8 Output 1 voltage sense pin
FB2 H11 Inverting input of error amplifier 2
FB2s J11 Output 2 voltage sense pin

VSW1
D1 D2 D3 E1 E2 F1 F2 G1 G2 G3 H1 H2 H3 J1 J2 J3 K1 

K2 L1 L2
Output 1 inductor connection node

VSW2
D16 D17 D18 E17 E18 F17 F18 G16 G17 G18 H16 H17 

H18 J16 J17 J18 K17 K18 L17 L18
Output 2 inductor connection node

PGND

A6 A7 A9 A10 A12 A13 B6 B7 B9 B10 B12 B13 C6 C7 C9 
C10 C12 C13 D6 D7 D9 D10 D12 D13 D14 E3 E4 E8 E11 
E15 E16 F3 F4 F5 F6 F9 F10 F13 F14 F15 F16 G4 G5 G6 
G9 G10 G13 G14 G15 H4 H5 H9 H10 H14 H15 J4 J5 J9 

J10 J14 J15 K3 K16 L3 L5 L14 L16

Power Ground

Vref L9
Amplifier 1 reference Voltage. Connect a 100pf cap from this pin to 

PGND.

VP-ref L8
Amplifier 2 reference voltage. Connect to Vref for independent 

output configuration. Refer to function description section on how to 
connect for parallel configuration.

SYNC K6
External Clock synchronization pin. Set free running frequency to 
80% of the SYNC frequency. When not in use leave pin floating.

RT K13
Switching frequency setting pin. For RT selection, refer to Fig.11 RT 

vs Frequency curve.

PGOOD L10
Power Good pin, needs external pull-up resistor. If not used pin can 

be left floating.

HICCUP L6 L7
Logic level pin. Pulled high enables hiccup mode of operation. Pulled

low enables overcurrent shutdown mode.
NC L11 Unused pin.  No electrical connection.

Downloaded from Arrow.com.Downloaded from Arrow.com.Downloaded from Arrow.com.Downloaded from Arrow.com.Downloaded from Arrow.com.Downloaded from Arrow.com.Downloaded from Arrow.com.Downloaded from Arrow.com.Downloaded from Arrow.com.Downloaded from Arrow.com.

http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com


www.irf.com 11

iP1201

Fig. 12: Power Loss Test Circuit
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Fig. 13: Recommended PCB Footprint (Top View)
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��iP1201 Dual Output Simplified Schematic
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iP1201

��������iP1201 Single Output Simplified Schematic
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Fig. 34: Reference Design Schematic
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IRDCiP1201-A  (Single, paralleled output configuration(for 1.5V output)

Table 2.  Reference Design Bill of Materials

IRDCiP1201-A  (Dual, Independent output configurations(Channel1 1.5V output, Channel2 2.5V output)

QTY REF DESIGNATOR DESCRIPTION SIZE MFR PART NUMBER
6 C1, C2, C3, C4, C5, C6 Capacitor, ceramic, 100µF, 6.3V, X5R, 20% 1812 TDK C4532X5R0J107M
3 C10, C19,C20 Capacitor, ceramic, 100pF, 50V, NPO, 5% 0603 Phycomp 0603CG101J9B20
1 C11 Capacitor, ceramic, 6800pF, 50V, X7R, 10% 0603 KOA X7R0603HTTD682K

4 C12, C13, C15, C16
Capacitor, poscap, 470µF, 6.3V, electrolytic 

20%
7343 Sanyo 6TPB470M

4 C14, C17, C7, C8 Capacitor, ceramic, 0.1µF, 16V, X7R, 10% 0603 Murata GRM188R71C104KA01D
1 C18 Capacitor, ceramic, 1.00µF, 16V, X7R, 10% 0805 Murata GRM40X7R105K016

14

C21, C22, C23, C24, 
C25, C26, R16, R17, 
R22, R23, R25, R26, 

R27, R28

Not installed - - -

1 C9 Capacitor, ceramic, 0.01µF, 50V, X7R, 10% 0603 Samsung CL10B103KBNC
2 L1, L2 Inductor, 1µH, 19A, 20% 13.0mm X 12.9mm Panasonic ETQP1H1R0BFA
3 R1, R2, R24 Resistor, thick film, 100kΩ, 1/10W, 1% 0603 KOA RK73H1J1003F
2 R10, R11 Resistor, thick film, 2.15kΩ, 1/10W, 1% 0603 KOA RK73H1J2151F
4 R12, R14, R7, R8 Resistor, thick film, 1.0kΩ, 1/10W, 1% 0603 KOA RK73H1J1001F
2 R13, R9 Resistor, thick film, 887Ω, 1/10W, 1% 0603 KOA RK73H1J8870F
2 R15, R19 Resistor, manganin-foil, 0Ω, 2W 2716 Isotek Corp SMT-R000
1 R3 Resistor, thick film, 30.9kΩ, 1/10W, 1% 0603 KOA RK73H1J3092F
1  R4 Resistor, thick film, 0Ω, 1/10W 0603 ROHM MCR03EZHJ000
1 R5 Resistor, thick film, 4.75kΩ, 1/10W, 1% 0603 KOA RK73H1JLTD4751F
1 R6 Resistor, thick film, 7.15kΩ, 1/10W, 1% 0603 KOA RK73H1JLTD7151F
1 U1 BGA Power Block 9.25mm X 15.5mm IR iP1201

QTY REF DESIGNATOR DESCRIPTION SIZE MFR PART NUMBER

6 C1, C2, C3, C4, C5, C6
Capacitor, ceramic, 100µF, 6.3V, 
X5R, 20%

1812 TDK C4532X5R0J107M

3 C10, C19,C20
Capacitor, ceramic, 100pF, 50V, 
NPO, 5%

0603 Phycomp 0603CG101J9B20

1 C11
Capacitor, ceramic, 6800pF, 50V, 
X7R, 10%

0603 KOA X7R0603HTTD682K

4 C12, C13, C15, C16
Capacitor, poscap, 470µF, 6.3V, 
electrolytic 20%

7343 Sanyo 6TPB470M

4 C14, C17, C7, C8
Capacitor, ceramic, 0.1µF, 16V, 
X7R, 10%

0603 Murata GRM188R71C104KA01D

1 C18
Capacitor, ceramic, 1.00µF, 16V, 
X7R, 10%

0805 Murata GRM40X7R105K016

15
C21, C22, C23, C24, C25, C26,  
R10, R11, R12, R25, R26, R27, 
R28, R4,  R8

Not installed - - -

1 C9
Capacitor, ceramic, 0.01µF, 50V, 
X7R, 10%

0603 Samsung CL10B103KBNC

2 L1, L2 Inductor, 1µH, 19A, 20% 13.0mm X 12.9mm Panasonic ETQP1H1R0BFA

3 R1, R2, R24
Resistor, thick film, 100kΩ, 
1/10W, 1%

0603 KOA RK73H1J1003F

2 R14, R7
Resistor, thick film, 1.0kΩ, 1/10W, 
1%

0603 KOA RK73H1J1001F

2 R13, R9
Resistor, thick film, 887Ω, 1/10W, 
1%

0603 KOA RK73H1J8870F

2 R15, R19
Resistor, alloy metal, 5mΩ, 1W, 
1%

2512 Panasonic ERJM1WSF5M0U

1 R23 Resistor, manganin-foil, 0Ω, 2W 2716 Isotek Corp SMT-R000

1 R3
Resistor, thick film, 30.9kΩ, 
1/10W, 1%

0603 KOA RK73H1J3092F

2 R16, R22 Resistor, thick film, 0Ω, 1/10W 0603 ROHM MCR03EZHJ000

1 R17
Resistor, thick film, 8.87kΩ, 
1/10W, 1%

0603 KOA RK73H1JLTD8871F

1 R5
Resistor, thick film, 4.75kΩ, 
1/10W, 1%

0603 KOA RK73H1JLTD4751F

1 R6
Resistor, thick film, 7.15kΩ, 
1/10W, 1%

0603 KOA RK73H1JLTD7151F

1 U1 BGA  Power Block 9.25mm X 15.5mm IR iP1201
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Mechanical Drawing
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8.   NOT TO SCALE.

2.33 [.0917]
2.11 [.0831]

2.78 [.1094]
2.46 [.0968]

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 POSIT ION DES IGNATION PER JESD 95-1, SPP-010.

7    SOLDER BALL DIAMETER IS MEASURED AT THE MAXIMUM SOLDER

5    PRIMARY DATUM C (SEAT ING PLANE) IS DEFINED BY THE

6    BILATERAL TOLERANCE ZONE IS  APPLIED TO EACH SIDE OF THE

5

0.15 [.006] C

CORNER ID
BALL A1

2X 6

15.50
[.610] B

9.25
[.364]

A

0.15 [.006] C

2X 6

 0.15 [.006] C A B
 0.08 [.003] C

159X Ø 0.45 [.0178]
0.55 [.0216]

7
0.80

[.032]27X
0.40

[.016] 2X

0.12 [.005] C

2.   DIMENSIONS ARE SHOWN IN MILLIMETERS [INCHES].
3.   CONTROLLING DIMENSION: MILLIMETER

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

NOTES:

 (2X 0.625 [.025])

TOP VIEW

BOTTOM VIEW SIDE VIEW
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iP1201

Part Marking

Tape & Reel Information

Data and specifications subject to change without notice.
 This product has been designed and qualified for the industrial market.

Qualification Standards can be found on IR’s Web site.

IR WORLD HEADQUARTERS: 233 Kansas St., El Segundo, California 90245, USA Tel: (310) 252-7105
TAC Fax: (310) 252-7903

Visit us at www.irf.com for sales contact information.05/05

iP1201
XXXX
0250

BALL A1 IDENTIFIER

INTERNATONAL RECTIFIER
LOGO

ASSEMBLY CODE

DATE CODE
(YYWW)

YY=YEAR
WW=WEEK

PART NUMBER

FACTORY CODE

iP1201
XXXX
0250

BALL A1 IDENTIFIER

INTERNATONAL RECTIFIER
LOGO

ASSEMBLY CODE

DATE CODE
(YYWW)

YY=YEAR
WW=WEEK

PART NUMBER

FACTORY CODE

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

iP1201, BGA

NOTES:

FEED DIRECTION

20.00 (.787)

iP1201
XXXX
0250 24.00 (.945)

iP1201
XXXX
0250
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