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MOSFET
Driver with
dead t ime

control
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Pin # Pin Name Pin Function
1 VDD Supply voltage for the internal circuitry.

2 ENABLE

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.

3 PWM TTL-level input signal to MOSFET drivers.

4 PRDY

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.

5, 7 PGND
Power Ground - connection to the ground of 
bulk and filter capacitors.

6
VSW

Switching Node - connection to the output 
inductor.

8 VIN Input voltage for the DC-DC converter.
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Absolute Maximum Ratings:
Parameter Symbol Min Typ Max Units   Conditions

VIN to PGND VIN - - 16 V
VDD to PGND VDD - - 6.0 V

PWM to PGND PWM -0.3 - VDD +0.3 V Not to exceed 6.0V

Enable to PGND ENABLE -0.3 - VDD +0.3 V Not to exceed 6.0V

Output RMS Current  IOUT - - 40 A Measured at VSW

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

Recommended Operating Conditions:
Parameter Symbol Min Typ Max Units Conditions

Supply Voltage VDD 4.6 5.0 5.5 V

Input Voltage VIN 3.0 - 13.2 V

Output Voltage VOUT 0.8 - 3.3 V

Output Current IOUT - - 40 A
Operating Frequency fsw 300 - 1000 kHz
Operating Duty Cycle D - - 85 %

Electrical Specifications @ VDD = 5V (unless otherwise specified):
Parameter Symbol Min Typ Max Units   Conditions

Block Power Loss � PLOSS - 9.4 11.7 W VIN=12V, VOUT=1.3V

Turn On Delay � td(on) - 63 - IOUT=40A, fSW=1MHz

Turn Off Delay � td(off) - 26 - L = 0.3µH

VIN Quiescent Current IQ-VIN - - 1.0 mA Enable = 0V, VIN=12V

VDD Quiescent Current IQ-VDD - 10 - µA Enable = 0V, VDD=5V

Under-Voltage Lockout UVLO
    Start Threshold VSTART 4.2 4.4 4.5 V

    Hysteresis VHvs-UVLO - 150 - mV
Enable ENABLE
    Input Voltage High VIH 2.0 - - V

    Input Voltage Low VIL - - 0.8
Power Ready PRDY
    Logic Level High VOH 4.5 4.6 - V VDD=4.6V, ILoad=10mA

    Logic Level Low VOL - 0.1 0.2 VDD <UVLO Threshold, ILoad = 1mA

PWM Input PWM
    Logic Level High VOH 2.0 - - V

    Logic Level Low VOL - - 0.8

ns
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To calculate power loss for a given set of operating conditions, the following procedure should be followed:
Determine the maximum current for each iP2003 and obtain the maximum power loss from Fig 1. Use the curves in
Figs. 3, 4, 5 and 6 to obtain normalized power loss values that match the operating conditions in the application. The
maximum power loss under the operating conditions is then the product of the power loss from Fig. 1 and the normal-
ized values.

To calculate the SOA for a given set of operating conditions, the following procedure should be followed:
Determine the maximum PCB temperature and Case temperature at the maximum operating current of each iP2003.
Obtain the SOA temperature adjustments that match the operating conditions in the application from Figs. 3, 4, 5 and
6. Then, add the sum of the SOA temperature adjustments to the Tx axis intercept in Fig 2.

The example below explains how to calculate maximum power loss and SOA.
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iP2003

PIN = VIN Average  x  IIN Average
PDD = VDD Average  x  IDD Average
POUT = VOUT Average  x  IOUT Average
PLOSS = (PIN + PDD) - POUT

VIN

PWM



����������� ?

������

The PCB layout and bypassing issues have been addressed with the internal design of the iP2003.  One
of the most critical elements of proper PCB layout with iP2003 is the placement of the external input
bypass capacitors and the routing of the connecting power tracks. The iPOWIR Block will function
normally without any additional external input bypass capacitors. However, the addition of the external

capacitors will improve the  long term reliable operation of the block.


�#	$�%���	&���������

It is recommended that the designer uses the following guidelines:

1. The diagram below suggests the addition of the input bypass capacitors either on the top side of
the PCB (capacitors C1-C4) or top and bottom side (C5, C6), if placement on the bottom side is
feasible. Although there is a certain degree of bypassing inside the iP2003, these external
capacitors must be placed as close to the iPOWIR device as possible.

2. In the diagram below, observe the routing of the power tracks that connect the external bypass
capacitors.

3. Provide a mid-layer solid ground plane with connections to the top through vias.
4. Refer to IR application note AN-1029 to determine the size of the vias and the copper weight and

thickness when designing the PCB.
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iP2003

4.8 [0.19]

2.0 [0.08]

0.15 [.006] 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

2X

2X
TOP VIEW

BOTTOM VIEW

      PACKAGE BODY.

5    PRIMARY DATUM C  IS  SEATING PLANE.

6    BILATERAL TOLERANCE ZONE IS  APPLIED TO EACH SIDE OF THE

6

6

ORIENTATION
CORNER ID

11.00
[.433]

11.00
[.433]

2.31 [.0909]
2.13 [.0839]

4.   LAND DESIGNATION PER JESD MO 222, SPP-010.
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(8)
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(7)
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Y

Y

(5)
Y

X

X

(2),(3)

L2

X

Y

L1
F2

F1

2.032

5.588

5.588

3.048

2.921

5.334

5.715

1.778

1.1430

1.1016

0.345

0.3556
1.348 BSC 

1.4732 BSC 

D1

E1

E2

(1)
2.1016

1.1430

(4) 1.1430

1.2827

X

Y

Y

X

L1 L2

L3 L3 0.332D2

F2

F1

V

D1
D2

3.023 BSC 

5.945 BSC 
E1

E2
7.1167 BSC 

7.289 BSC 

PGND

V

PGND

LAYOUT NOTES:

1.   LAND PATTERN ON USER’S PCB SHOULD BE AN IDENTICAL MIRROR

V

ENABLE

PWM

PRDY

     IMAGE OF THE PATTERN SHOWN IN THE BOTTOM VIEW.
2.   LANDS SHOULD BE SOLDER MASK DEFINED.

C 5SIDE VIEW

e

e1

e2

2.4384

3.8610

2.0193

SW

IN

DD



����������� @

������

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

!"�#$"%	�&'(	)*("+'",�
*11
A�����
'��6
&�
'������6
 ���������
@�*�<6
B'�
���C
(1	�+
*<*3?	�<
�� 

�)C
(1	�+
*<*3?@�1

:����
��
��
�����������
���
�����
�������
������������		7��

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

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

(-.������(���/������$#!"���
0�
������1
���+2��3���'�4��
�3���
����
�����
�)������
���
��
���
���
/����
-���
���
'��
���,��
��
���
����
�����
��
,�������
��
���
������3
���
����������
���
�������
��,��������
���
������
���
'���
���������
����
��
���
�/�450
��������

(-.������5���2�
����
����
��6
����
�7���
2�2�����������,�6��$���������(���
>�������
�)���������
��
���
����
�)��
'��
�����
���
���
��
��
����,���

(-.������"�

33��0�0�	�����8�!��������
����0�"��
���5��0�������6
��!��������
����"�
��6���9�
��
�!"�+�
2�
�
�/��5(���0�%5(���
�����
����
�����
���������
������%�����
��
���
��"���
������
���
��������
�/��50
2.�
���
-.�
��������
��
�������
�������
������6
����������
���
�������
���
����������
�����������
���
�������"
��������������
�
������
���������
��������
/ 2
��"���
���������6
�������6
���
,��
������������
�����������6
��
����
��
���������6
����
���
�����6
������6
��������
���
���������
����������������

!"	:���������"�6����
��0������6
��������


