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iP1203 Simplified Application Schematic
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• 5.5V to 13.2V Input Voltage
• 0.8V to 8V Output Voltage
•  15A Maximum Load Capability
• 200-400kHz Nominal Switching Frequency
• Over Current Hiccup
• External Synchronization Capable
• Overvoltage Protection
• Over Temperature Protection
• Internal Features Minimize Layout Sensitivity
• Very Small Outline 9mm x 9mm x 2.3mm

Features

Single Output Full Function
Synchronous Buck Power Block

Integrated Power Semiconductors,
PWM Control & Passives
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Pin Number 
(See Page 18) Pin Name Pin Description

1, 23 VIN Input voltage connection pins

2,3,4,5,7,17,20,21 PGND Power Ground pins

6 VCC_bypass
PWM controller power supply pin. Internally generated. 

Requires a 2.2µf external bypass capacitor

8 SS
Soft start pin. External capacitor provides soft start. Pulling soft start pin low 

will disable the output. Cannot be cycled to unlatch OVP trip

9 CC Output of the error amplifier

10 FB Inverting input of the error amplifier

11 FBs Output overvoltage sense pin.

12 RT
Switching frequency setting pin. For RT selection, refer to Fig.9 of the 

datasheet 

13 PGOOD
Power Good pin. Open collector, requires external pulll-up. If function not 

needed, pin can be left floating

14 VREF
Non inverting input of the error amplifier (reference Voltage pin). Connect a 

100pF cap from this pin to PGND.

15 SYNC
External Clock synchronization pin. Set free running frequency to 80% of 

the SYNC frequency. When not in use, leave pin floating

16 OCSET Output overcurrent trip threshold pin 

18,19 VSW Output inductor connection pins

22 VSWs Test pad, for internal use, short to VSW

24 VINs Test pad, for internal use, short to VIN

PD- 96921C
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Absolute Maximum Ratings

Recommended Operating Conditions

Electrical Specifications @ VIN = 12V

All specifications @ 25°C (unless otherwise specified)

Parameter Symbol Min Typ Max Units   Conditions
VIN VIN -0.3 ––– 15

Feedback FB -0.3 ––– 6

Output Overvoltage Sense FBS -0.3 ––– 6

PGOOD -0.3 ––– 15
Soft Start SS -0.3 ––– 6
SYNC -0.3 ––– 6

Output RMS Current IoutVSW ––– ––– 15 A See Fig.3

Block Temperature TBLK -10 ––– 125 °C

V

Parameter Symbol Min Typ Max Units   Conditions

Input Voltage Range VIN 5.5 ––– 13.2 V

––– ––– 15 A TPCB = TCASE = 90°C. See Fig.3

––– ––– 11 A
TPCB = 90°C, TCASE = no airflow, no 
heatsink. 

0.8 ––– 8.0 For VIN = 12V

0.8 ––– 3.3 For VIN = 5.5V
Output Voltage Range VOUT V

Output RMS Current IoutVSW

Parameter Symbol Min Typ Max Units   Conditions

Over Current Shutdown IOC ––– 25 ––– A
VIN = 12V, VOUT = 1.5V

 fSW = 300KHz, ROCSET = 40.2kΩ

HICCUP Duty Cycle DHICCUP ––– 5 ––– %

Soft Start Time
tSS ––– 5 ––– ms

VIN = 12V, VOUT = 1.5V,                             
CSS=0.1µF

Reference Voltage VREF ––– 0.8 ––– V

VOUT_ACC1 -3 ––– 3
TBLK = -10°C to 125°C                             
VIN= 12V, VOUT = 1.5V

VOUT_ACC2 -2 ––– 2
TBLK = 0°C to 70°C                             
VIN= 12V, VOUT = 1.5V

Error Amplifier 
Source/Sink Current

IERR ––– 60 ––– µA

Error Amplifier 
Transconductance

gm ––– 2000 ––– µmho

Output Overvoltage Shutdown 
Threshold

OVP 1.1 x VOUT 1.15 x VOUT 1.2 x VOUT V

PGOOD Trip Threshold VTh_PGOOD ––– 0.85 x VOUT ––– V FB ramping down

PGOOD Output Low Voltage VLO_PGOOD ––– ––– 0.3 V ISINK=2mA

%VOUT  Accuracy

WPLOSSPower Loss
fSW = 300kHz, VIN = 12V, TBLK= 25°C
VOUT = 1.5V, IOUT = 15A, See Fig.10––– 3.75 4.9
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Electrical Specifications (continued)
Parameter Symbol Min Typ Max Units   Conditions

170 ––– 230 kHz RT = 48.7kΩ                

Frequency fSW 255 ––– 345 kHz RT = 30.9kΩ                

340 ––– 460 kHz RT = 21.5kΩ                

SYNC Frequency Range fSYNC 480 ––– 800 kHz
Free running frequency 
set 20% below sync frequency

SYNC Pulse Duration tSYNC ––– 200 ––– ns

SYNC,  High Level 
Threshold Voltage

2 ––– ––– V

SYNC,  Low Level 
Threshold Voltage

––– ––– 0.8 V

VIN Quiescent Current IIN-LEAKAGE ––– 25 35 mA VIN = 12V

Thermal Shutdown Tempshdn ––– 140 ––– °C

Max Duty Cycle DMAX 85 ––– ––– % fSW= 200kHz,  TBLK = 25°C

VIN Undervoltage Lockout 
Threshold Voltage

VIN-UVLO ––– 4.5 ––– V VIN ramping up to 12V

VIN Undervoltage Lockout  
Hysteresis

VIN-UVLO HYST ––– 0.25 ––– V VIN ramp up and ramp down

Output Disable Voltage Soft      
Start Low Threshold Voltage

VSS-DIS ––– ––– 0.25 V SS Pin Pulled Low

Input Voltage Slew Rate VIN-SLEW ––– ––– 50 mV/µs
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�������	iP1203 Internal Block Diagram
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Fig. 11: Recommended PCB Footprint (Top View)
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Fig. 24: Typical Application Schematic
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0.15 [.006] C

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

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

5    PRIMARY DATUM C  IS  SEATING PLANE.

6    BILATERAL TOLERANCE ZONE IS APPLIED TO EACH SIDE OF THE
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ORIENTATION
CORNER ID
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7   DETAILS OF TERMINAL # 1 IDENTIFIER ARE OPTIONAL, BUT MUST
BE LOCATED WITHIN THE ZONE INDICATED . THE TERMINAL # 1 
IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE .

4.   LAND DESIGNATION PER JESD MO 222, SPP-010.
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Fig. 25: Outline Drawing
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Fig. 26:  Tape & Reel Information

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

iP1203, BGA

NOTES:

FEED DIRECTION

12.0 (.472)

iP1203
XXXX
0438

16.0 (.630)
0438
XXXX
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XXXX
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Fig. 27: Part Marking

iP1203
XXXX
0438



www.irf.com 23

iP1203

   This product has been designed and qualified for the industrial market.

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.
Data and specifications subject to change without notice.04/05

The recommended reflow peak temperature is 220°C to 225°C. The total furnance time is approximately 5
minutes with approximately 10 seconds at the peak temperature.

Fig.28: Recommended Solder Profile and Stencil Design
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