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� Automatic Input Voltage Source Selection

� Glitch-Free Regulated Output

� 5-V Input Voltage Source Detector With
Hysteresis

� 400-mA Load Current Capability With 5-V or
3.3-V Input Source

� Power OK Feature Based on Voltage
Supervisor of 3.3VOUT

� Low r DS(on) Auxiliary Switch

� Thermally Enhanced PowerPAD 
Packaging Concept for Efficient Heat
Management

     

description

The TPPM0302 is a low-dropout regulator with auxiliary power management that provides a constant 3.3-V
supply at the output capable of driving a 400-mA load.

The TPPM0302 provides a regulated power output for systems that have multiple input sources and require a
constant voltage source with a low-dropout voltage. This is a single output, multiple input, intelligent power
source selection device with a low-dropout regulator for either 5VCC or 5VAUX inputs, and a low-resistance
bypass switch for the 3.3VAUX input.

Transitions may occur from one input supply to another without generating a glitch, outside of the specification
range, on the 3.3-V output. The device has an incorporated reverse blocking scheme to prevent excess leakage
from the input terminals in the event that the output voltage is greater than the input voltage. The output voltage
is continually monitored for constant output, and any deviation from the internal set limit (≈2.8 V) is reported by
a low signal on the POK output.

The input voltage is prioritized in the following order: 5VCC, 5VAUX, and 3.3VAUX.

Copyright   2000, Texas Instruments IncorporatedPRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production processing does not necessarily include
testing of all parameters.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.
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3.3VOUT
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NC
POK

NC – No connect

PowerPAD is a trademark of Texas Instruments.
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functional block diagram
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Terminal Functions

TERMINAL
I/O DESCRIPTION

NAME NO.
I/O DESCRIPTION

3.3VAUX 4 I 3.3-V auxiliary input

3.3VOUT 3 O 3.3-V output with a typical capacitance load of 4.7 µF

5VAUX 1 I 5-V auxiliary input

5VCC 2 I 5-V main input

GND 7 I Ground

NC 6, 8 I No internal connection

POK 5 O Power OK
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Table 1. Input Selection

INPUT VOLTAGE STATUS
(V)

INPUT SELECTED OUTPUT
(V)

OUTPUT
(I)

5VCC 5VAUX 3.3VAUX 5VCC/5VAUX/3.3VAUX 3.3VOUT IL (mA)

0 0 0 None 0 0

0 0 3.3 3.3VAUX 3.3 375

0 5 0 5VAUX 3.3 400

0 5 3.3 5VAUX 3.3 400

5 0 0 5VCC 3.3 400

5 0 3.3 5VCC 3.3 400

5 5 0 5VCC 3.3 400

5 5 3.3 5VCC 3.3 400

absolute maximum ratings over operating free-air temperature (unless otherwise noted) †

Supply voltage, 5-V main input, V(5VCC) (see Notes 1 and 2) 7 V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Auxiliary voltage, 5-V input, V(5VAUX) (see Notes 1 and 2) 7 V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Auxiliary voltage, 3.3-V input, V(3.3VAUX) (see Notes 1 and 2) 5 V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3.3-V output current limit, I(LIMIT) 1.5 A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Continuous power dissipation, PD (see Note 3) 1.36 W. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Electrostatic discharge susceptibility, human body model, V(HBMESD) 2 kV. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Operating ambient temperature range, TA 0°C to 70°C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Storage temperature range, Tstg –55°C to 150°C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Operating junction temperature range, TJ –5°C to 120°C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Lead temperature (soldering, 10 second), T(LEAD) 260°C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

† Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. All voltage values are with respect to GND.
2. Absolute negative voltage on these terminal should not be below –0.5 V.
3. Refer to the Thermal Information Section.

recommended operating conditions

MIN TYP MAX UNIT

5-V main input, V(5VCC) 4.5 5.5 V

5-V auxiliary input, V(5VAUX) 4.5 5.5 V

3.3-V auxiliary input, V(3.3VAUX) 3 3.6 V

Load capacitance, CL 4.23 4.7 5.17 µF

Load current, IL 0 400 mA

Ambient temperature, TA 0 70 °C
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electrical characteristics over recommended operating free-air temperature range, T A = 0°C to
70°C, CL = 4.7 µF (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

V(5VCC)/
V(5VAUX)

5-V inputs 4.5 5 5.5 V

I(Q) Quiescent supply current
From 5VCC or 5VAUX terminals, IL = 0 mA to 400 mA 2.5 5 mA

I(Q) Quiescent supply current
From 3.3VAUX terminal, IL = 0 A 250 500 µA

IL Output load current 0.4 A

I(LIMIT) Output current limit 3.3VOUT = 0 V 1 1.5 A

T(TSD)† Thermal shutdown
3 3VOUT output shorted to 0 V

150 180
°C

Thys† Thermal hysteresis
3.3VOUT output shorted to 0 V

15
°C

V(3.3VOUT) 3.3-V output IL = 400 mA 3.135 3.3 3.465 V

CL Load capacitance Minimal ESR to insure stability of regulated output 4.7 µF

Ilkg(REV)
Reverse leakage output
current

Tested for input that is grounded.
3.3VAUX, 5VAUX, or 5VCC = GND, 3.3VOUT = 3.3 V 50 µA

† Design targets only. Not tested in production.

5-V detect
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

V(TO_LO) Threshold voltage, low 5VAUX or 5VCC↓ 3.85 4.05 4.25 V

V(TO_HI) Threshold voltage, high 5VAUX or 5VCC↑ 4.1 4.3 4.5 V

auxiliary switch
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

R(SWITCH) Auxiliary switch resistance 5VAUX = 5VCC = 0 V,  3.3VAUX = 3.3 V,  IL = 150 mA 0.4 Ω

∆VO(∆VI) Line regulation voltage 5VAUX or 5VCC = 4.5 V to 5.5 V 2 mV

∆VO(∆IO) Load regulation voltage 20 mA < IL < 400 mA 40 mV

VI – VO Dropout voltage IL < 400 mA 1 V

Power OK (POK )
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

V(TO_POK) POK threshold voltage 2.67 2.8 2.93
V

VOL Output low voltage 3.3VOUT = 0 → 3.3 V and starts POK delay timer 0.4
V

IOH Output high current 200 µA

VOH Output high voltage 5K pullup to 3.3VOUT 3.3 V

timing characteristics, T A = 0°C to 70°C, CL = 4.7 µF (unless otherwise noted) †

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

td Power OK delay 5VCC or 5VAUX or 3.3VAUX > VTO and POK ↑ 5 10 ms

† Design targets only. Not tested in production.

thermal characteristics ‡

PARAMETER MIN TYP MAX UNIT

RθJC Thermal impedance, junction-to-case 4.7 °C/W

RθJA Thermal impedance, junction-to-ambient 59 °C/W

‡ Based on Texas Instrument recommended board for PowerPAD package.
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PARAMETER MEASUREMENT INFORMATION

td

3.3VOUT

POK

VTO = 2.67 V to 2.93 V

85%

Figure 1. Power OK Timing Diagram

TYPICAL CHARACTERISTICS

5VCC

3.3VOUT

(400mA load)

Figure 2. 5VCC Cold Start

3.3VAUX

3.3VOUT

(375mA load)

Figure 3. 3.3VAUX Cold Start
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TYPICAL CHARACTERISTICS

Figure 4. 5VCC Power Up (5VAUX = 5 V)

3.3VOUT (offset = 3.3V)

5VCC (offset = 4.5V)

5VAUX (offset = 4.8V)

(400mA load)

Figure 5. 5VCC Power Up (3.3VAUX = 3.3 V)

3.3VAUX (offset = 3.3V)

5VCC (offset = 4.5V)

3.3VOUT (offset = 3.3V)

(400mA load)

Figure 6. 5VAUX Power Up (3.3VAUX = 3.3 V)

3.3VAUX (offset = 3.3V)

(400mA load)

5VAUX (offset = 4.5V)

Figure 7. 5VCC Power Down (3.3VAUX = 3.3 V)

5VCC (offset = 4.3V)

(400mA load)

3.3VOUT (offset = 3.3V)
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TYPICAL CHARACTERISTICS

Figure 8. 5VCC Power Down (5VAUX = 5 V)

5VCC (offset = 4.5V)

(400mA load)

5VAUX (offset = 5 V)

3.3VOUT (offset = 3.3V)

Figure 9. 5VCC Load Transient Responses Falling

400mA to 20mA step load

3.3VOUT (offset = 3.3V)

Trig?Sample

20mA to 400mA step load

3.3VOUT (offset = 3.3V)

Trig?Sample

Figure 10. 5VCC Load Transient Response Rising

POK

3.3VOUT

(100mA load)

Figure 11. 5VCC Cold Start, POK  Released
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THERMAL INFORMATION

To ensure reliable operation of the device, the junction temperature of the output device must be within the safe
operating area (SOA). This is achieved by having a means to dissipate the heat generated from the junction
of the output structure. There are two components that contribute to thermal resistance. They consist of two
paths in series. The first is the junction to case thermal resistance, RθJC; the second is the case to ambient
thermal resistance, RθCA. The overall junction to ambient thermal resistance, RθJA, is determined by:

RθJA = RθJC + RθCA

The ability to efficiently dissipate the heat from the junction is a function of the package style and board layout
incorporated in the application. The operating junction temperature is determined by the operating ambient
temperature, TA, and the junction power dissipation, PJ.

The junction temperature, TJ, is equal to the following thermal equation:

TJ = TA + PJ (RθJC) + PJ (RθCA)

TJ = TA + PJ (RθJA)

This particular application uses the 8-pin DGN PowerPAD package with a standard lead frame with dedicated
ground terminal. Using a multilayer printed-circuit board (PCB), the power pad is mounted as recommended
in the TI packaging application. The power pad is electrically connected to the ground plane of the circuit board
through the dedicated ground pin and the die mount power pad. This will provide a means for heat spreading
through the copper plane associated within the PCB (GND Layer). This concept could provide a thermal
resistance from junction to ambient, RθJA, of 59°C/W if implemented correctly.

Hence, maximum power dissipation allowable for an operating ambient temperature of 70°C, and a maximum
junction temperature of 150°C is determined as:

PJ =  (TJ – TA) / RθJA

PJ = (150 – 70) /59 = 1.36 W

Using a multilayer board and utilizing the ground plane for heat spreading.

2.6

150

1.36

Power Dissipation Derate Curve Using
High-K PCB

P
ow

er
 –

 W

Ambient Temperature – °C
25 70

NOTE: This curve is to be used for guideline purposes only. For a particular application, a more specific thermal characterization is required.

Figure 12. Power Dissipation Derating Curve
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APPLICATION INFORMATION

packaging

To maximize the efficiency of this package for application on a single layer or multilayer PCB, certain guidelines
must be followed.

The following information is to be used as a guideline only. For further information, refer to the PowerPAD
concept implementation document.

multilayer PCB

Guidelines for mounting the PowerPAD IC on a multilayer PCB with a ground  plane.

Solid Pad (Land Pattern)

Package Thermal Pad

Thermal Vias

Via = 0,33 mm Diameter,
Minimum Pitch Between
Vias is 1,52 mm

Package Outline

Figure 13. Package and Land Configuration for a Multilayer PCB

4
Plane

0,18 mm
(Square) Package Solder Pad Component Traces

Thermal Via

Thermal Isolation
Power Plane Only

Package Solder Pad
(Bottom Trace)

2
Plane

1,5748 mm

1,5038 – 1,5748 mm
Component Trace

(2 oz. Cu)

1,0142 – 1,0502 mm
Ground Plane

(1 oz. Cu)

0,5246 – 0,5606 mm
Power Plane

(1 oz. Cu)

0 – 0,071 mm
Board Base and

Bottom Pad

Figure 14. Multilayer Board (Side View)
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APPLICATION INFORMATION

In a multilayer board application, the thermal vias are the primary method of heat transfer from the package
thermal pad to the internal ground plane. The efficiency of this method depends on several factors (die area,
number of thermal vias, thickness of copper) Consult the PowerPAD Thermally Enhanced Package Technical
Brief.

single-layer PCB

Package Outline

Use as Much Copper Area
as Possible for Heat Spread

Package Thermal Pad

Figure 15. Land Configuration for Single-layer PCB

Layout recommendations for a single-layer PCB utilize as much copper area as possible for power
management.

In a single layer board application, the thermal pad is attached to a heat spreader (copper area) by using low
thermal impedance attachment method (solder paste or thermal conductive epoxy).

In both of the methods mentioned above, it is advisable to use as many copper traces as possible to dissipate
the heat.

IMPORTANT

If the attachment method is NOT implemented correctly, the
functionality of the product is not efficient. Power dissipation
capability will be adversely affected if the device is incorrectly
mounted onto the circuit board.

8

TPPM0302

1
5VAUX NC

72
5VCC GND

0.1 µF

0.1 µF4.7 µF

63
3.3VOUT NC

4.7 µF

54
3.3VAUX POK

0.1 µF

4.7 µF

4.7 µF

3.3VOUT

5 kΩ

Figure 16. Typical Application Schematic
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MECHANICAL DATA
DGN (S-PDSO-G8)    PowerPAD   PLASTIC SMALL-OUTLINE PACKAGE

0,69
0,41

0,25

Thermal Pad
(See Note D)

0,15 NOM

Gage Plane

4073271/A 04/98

4,98

0,25

5

3,05
4,782,95

8

4

3,05
2,95

1

0,38

0,15
0,05

1,07 MAX

Seating Plane

0,10

0,65 M0,25

0°–6°

NOTES: A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions include mold flash or protrusions.
D. The package thermal performance may be enhanced by attaching an external heat sink to the thermal pad. 

This pad is electrically and thermally connected to the backside of the die and possibly to selected leads.
E. Falls within JEDEC MO-187

PowerPAD is a trademark of Texas Instruments.
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PACKAGING INFORMATION

Orderable Device Status (1) Package
Type

Package
Drawing

Pins Package
Qty

Eco Plan (2) Lead/Ball Finish MSL Peak Temp (3)

TPPM0302DGN ACTIVE MSOP-
Power 
PAD

DGN 8 80 Green (RoHS &
no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM

TPPM0302DGNG4 ACTIVE MSOP-
Power 
PAD

DGN 8 80 Green (RoHS &
no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM

TPPM0302DGNR ACTIVE MSOP-
Power 
PAD

DGN 8 2500 Green (RoHS &
no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM

TPPM0302DGNRG4 ACTIVE MSOP-
Power 
PAD

DGN 8 2500 Green (RoHS &
no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM

(1) The marketing status values are defined as follows:
ACTIVE: Product device recommended for new designs.
LIFEBUY: TI has announced that the device will be discontinued, and a lifetime-buy period is in effect.
NRND: Not recommended for new designs. Device is in production to support existing customers, but TI does not recommend using this part in
a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.
OBSOLETE: TI has discontinued the production of the device.

(2) Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check
http://www.ti.com/productcontent for the latest availability information and additional product content details.
TBD: The Pb-Free/Green conversion plan has not been defined.
Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, TI Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and
package, or 2) lead-based die adhesive used between the die and leadframe. The component is otherwise considered Pb-Free (RoHS
compatible) as defined above.
Green (RoHS & no Sb/Br): TI defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame
retardants (Br or Sb do not exceed 0.1% by weight in homogeneous material)

(3) MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder
temperature.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is
provided. TI bases its knowledge and belief on information provided by third parties, and makes no representation or warranty as to the
accuracy of such information. Efforts are underway to better integrate information from third parties. TI has taken and continues to take
reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on
incoming materials and chemicals. TI and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited
information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the TI part(s) at issue in this document sold by TI
to Customer on an annual basis.

PACKAGE OPTION ADDENDUM
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TAPE AND REEL INFORMATION

*All dimensions are nominal

Device Package
Type

Package
Drawing

Pins SPQ Reel
Diameter

(mm)

Reel
Width

W1 (mm)

A0 (mm) B0 (mm) K0 (mm) P1
(mm)

W
(mm)

Pin1
Quadrant

TPPM0302DGNR MSOP-
Power 
PAD

DGN 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1

PACKAGE MATERIALS INFORMATION

www.ti.com 29-Jul-2008
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*All dimensions are nominal

Device Package Type Package Drawing Pins SPQ Length (mm) Width (mm) Height (mm)

TPPM0302DGNR MSOP-PowerPAD DGN 8 2500 346.0 346.0 29.0

PACKAGE MATERIALS INFORMATION

www.ti.com 29-Jul-2008
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such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of TI products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify TI and its representatives against any damages arising out of the use of TI products in
such safety-critical applications.
TI products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by TI as military-grade or "enhanced plastic." Only products designated by TI as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of TI products which TI has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.
TI products are neither designed nor intended for use in automotive applications or environments unless the specific TI products are
designated by TI as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.
Following are URLs where you can obtain information on other Texas Instruments products and application solutions:
Products Applications
Amplifiers amplifier.ti.com Audio www.ti.com/audio
Data Converters dataconverter.ti.com Automotive www.ti.com/automotive
DSP dsp.ti.com Broadband www.ti.com/broadband
Clocks and Timers www.ti.com/clocks Digital Control www.ti.com/digitalcontrol
Interface interface.ti.com Medical www.ti.com/medical
Logic logic.ti.com Military www.ti.com/military
Power Mgmt power.ti.com Optical Networking www.ti.com/opticalnetwork
Microcontrollers microcontroller.ti.com Security www.ti.com/security
RFID www.ti-rfid.com Telephony www.ti.com/telephony
RF/IF and ZigBee® Solutions www.ti.com/lprf Video & Imaging www.ti.com/video

Wireless www.ti.com/wireless
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