User's Guide
SLVU333A – August 2009 – Revised March 2012

TPS73401DRV EVM

This User’s Guide describes the characteristics, operation, and use of the TPS73401DRVEVM-527. This
EVM demonstrates the Texas Instruments TPS73401, a Low Drop Out (LDO) linear regulator in a
2mm x 2mm SON-6 package that is capable of 250mA of output current. This user’s guide includes setup
instructions, a schematic diagram, thermal guidelines, a bill of materials (BOM), and PCB layout drawings
for the evaluation module.
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Introduction
The TPS73401DRVEVM-527 evaluation module (EVM) helps designers evaluate the operation and
performance of the TPS73401 LDO in the 2mm x 2mm SON-6 package. The TPS73401 is a 250mA,
micropower, linear regulator.

1.1

Related Documentation From Texas Instruments
TPS73401 datasheet (SBVS089)

1.2

2

TPS73401DRVEVM Specifications
Input voltage range, Vin

2.7 V to 6.5 V

Output voltage range, Vout

1.25 V to 6.2 V

Operating temperature

85 °C

Setup
This chapter describes the jumpers and connectors on the EVM as well as how to properly connect, setup,
and use the TPS73401EVM.

2.1
2.1.1

Input / Output Connector Descriptions
J1 –VIN
This is the positive input supply voltage. The leads to the input supply should be twisted and kept as short
as possible to minimize EMI transmission. Additional bulk capacitance should be added between J1 and
J2 if the supply leads are greater than six inches. An additional 47µF or greater capacitor improves the
transient response of the TPS73401 and helps to reduce ringing on the input when long supply wires are
used.

2.1.2

J2 – GND
This is the return connection for the input power supply of the regulator.

2.1.3

J3 – VOUT
This is the positive connection from the output. Connect this pin to the positive input of the load.

2.1.4

J4 – GND
This is the return connection for the output.

2.1.5

J5 – ENABLE
This jumper is used to enable or disable the output of the TPS73401. Placing a shorting jumper between
pins 1 and 2 ('ON' position) will enable the TPS73401. Placing the shorting jumper between pins 2 and 3
('OFF' position) will disable the TPS73401.

2.1.6

J6 – Output Voltage Selection
This jumper is used to select the output voltage of the TPS73401. The jumper selects different feedback
resistors to change the output voltage setting. The output voltage is set by inserting a shorting jumper
across two pins of JP2. The pre-programmed output voltages are configured as shown in Table 1.
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Table 1. Output Voltage Setting
Output Voltage

Jumper Between Pins

1.5

1 and 2

1.8

3 and 4

2.8

5 and 6

3.3

7 and 8

Other output voltages can be configured by changing the feedback resistors on the board.
The pins of JP2 connect directly to the feedback network of the TPS73401.
The feedback network is high impedance and sensitive to noise or resistance value changes. The pins of
JP2 should not be touched while the device is powered since the impedance of a human is enough to
alter the output voltage set point. The output voltage may increase or decrease if JP2 is touched which
may damage any load connected to the EVM.

3

Operation
Connect the positive input power supply to J1. Connect the input power return (ground) to J2. The
TPS73401EVM has an absolute maximum input voltage of 7.0V. The recommended maximum operating
voltage is 6.5V. The actual highest input voltage may be less than 6.5V due to thermal conditions. See the
Thermal Considerations section of this manual to determine if the highest input voltage.
Connect the desired load between J3 (positive lead) and J4 (negative or return lead). Configure jumper
JP2 for the desired output voltage. The function of JP2 is described in the Setup section (2.1.5) of this
manual.

3.1

Fixed Output TPS734xx
The TPS73401 EVM can be used to evaluate fixed output voltage versions of the TPS734xx. The board
layout and part footprints are the same between the adjustable version and fixed output voltage versions
of the TPS734. To evaluate a fixed output voltage version, the IC on the board will need to be changed to
the desired fixed output voltage TPS734xx. R1 must be shorted or removed from the EVM board and
replaced with a zero ohm resistor. C3 must be removed and left open. There should not be any jumpers
installed on JP2 for fixed output voltage version parts.

4

Thermal Guidelines
This chapter provides guidelines for the thermal management of the TPS73401DRVEVM-527 board.

4.1

Thermal Considerations
Thermal management is a key component of design of any power converter and is especially important
when the power dissipation in the LDO is high. To better help you design the TPS73401 family into your
application, the following formula should be used to approximate the maximum power dissipation at a
particular ambient temperature:
TJ = TA + Pd × θJA

(1)

where
TJ is the junction temperature,
TA is the ambient temperature,
Pd is the power dissipation in the IC and
θJA is the thermal resistance from junction to ambient.
All temperatures are in degrees Celsius.
The measured thermal resistance from junction to ambient for the TPS73401EVM has a typically value of
38˚C/W. The recommended maximum operating junction temperature specified in the datasheet for the
TPS73401 family is 125°C. With these two pieces of information, the maximum power dissipation can be
found by using Equation 1.
Example Calculation:
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For example, what is the maximum input voltage that can be applied to a TPS73401 with the output
voltage configured to 3.3V if the ambient temperature is 85°C and the full 250mA of load current is
required?
Given: TJ = 125°C, TA = 85°C, θJA = 38°C/W
Using Equation 1, we substitute in the given values above and find that the maximum power dissipation
for the part is Pd =1.053W.
125°C=85°C + Pd (38°C/W)

(2)

This means that the total power dissipation of the TPS73401 must be less than 1.053W. Now the input
voltage can be calculated.
Pd = (Vin – Vout) × Iout = (Vin – 3.3V) × 0.25A = 1.053W

(3)

So the maximum input voltage would need to be 7.51V or less in order to maintain a safe junction
temperature. But since the maximum recommended input voltage is 6.5V, the supply voltage is limited to
6.5V.
Similar analysis can be performed to determine the maximum input voltage at room temperature (25°C) to
provide full output current while maintaining the junction temperature at or below 125°C. The answer will
depend on the output voltage.
Table 2. Maximum Calculated Input Voltage

5

Maximum Calculated Input Voltage (V)

Output voltage
(V)

At Ambient Temperature = 25°C

At Ambient Temperature = 85°C

1.5

12.03 (cannot exceed 6.5)

5.71

1.8

12.33 (cannot exceed 6.5)

6.01

2.8

13.33 (cannot exceed 6.5)

7.01 (cannot exceed 6.5)

3.3

13.83 (cannot exceed 6.5)

7.51 (cannot exceed 6.5)

Board Layout
This chapter provides the TPS73401DRVEVM-527 board layout and illustrations.

Figure 1. Top Layer Assembly
4
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Figure 2. Top Layer Routing

Figure 3. Bottom Layer Routing
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Figure 4. Bottom Layer Assembly
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Schematic and Bill of Materials
This chapter provides the TPS73401DRVEVM-527 schematic and bill of materials.

6.1

Schematic

Figure 5. TPS73401DRVEVM-527 Schematic
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Bill of Materials (BOM)
Table 3. Bill of Materials
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Count

RefDes

Value

Description

Size

Part Number

MFR

1

C1

1uF DRV

Capacitor, Ceramic, 6.3V, X5R, 10%

0603

STD

STD

1

C2

4.7uF1

Capacitor, Ceramic, 10V, X5R, 10%

0603

STD

STD

1

C3

5pF

Capacitor, Ceramic, 16V, X5R, 10%

0603

STD

STD

4

J1, J2, J3, J4

PEC02SAA
N

Header, Male 2-pin, 100mil spacing

0.100 inch x 2

PEC02SAAN

Sullins

1

JP1

PEC03SAA
N

Header, Male 3-pin, 100mil spacing

0.100 inch x 3

PEC03SAAN

Sullins

1

JP2

PEC04DAN
N

Header, Male 2x4-pin, 100mil spacing

0.100 inch 2 x
4

PEC04DANN

Sullins

1

R1

402k

Resistor, Chip, 1/16W, 1%

0603

STD

STD

1

R2

1.65M

Resistor, Chip, 1/16W, 1%

0603

STD

STD

1

R3

825k

Resistor, Chip, 1/16W, 1%

0603

STD

STD

1

R4

309k

Resistor, Chip, 1/16W, 1%

0603

STD

STD

1

R5

232k

Resistor, Chip, 1/16W, 1%

0603

STD

STD

TPS7340

"IC, 250mA, Low Quiescent Current,
Ultra-Low Noise, High PSRR LDO
Linear Regulator"

SON-6

TPS73401DRV

TI

0.100

929950-00

3M

HPA527

Any

1

U1

2

--

Shunt, 100-mil, Black

1

--

PCB, 1.26 In x 1.50 In x 0.062 In

Related Documentation From Texas Instruments
•

TPS734xx Datasheet: 250mA, Low Quiescent Current, Ultra-Low Noise, High PSRR Low-Dropout
Linear Regulator.

For additional assistance, please contact your local TI sales representative.
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IMPORTANT NOTICE
Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI’s terms and conditions of sale supplied at the time of order acknowledgment.
TI warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI’s standard
warranty. Testing and other quality control techniques are used to the extent TI deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.
TI assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.
TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other TI intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from TI under the patents or other intellectual property of TI.
Reproduction of TI information in TI data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. TI is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.
Resale of TI products or services with statements different from or beyond the parameters stated by TI for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. TI is not
responsible or liable for any such statements.
TI products are not authorized for use in safety-critical applications (such as life support) where a failure of the TI product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
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

Audio

www.ti.com/audio

Automotive and Transportation www.ti.com/automotive

Amplifiers

amplifier.ti.com

Communications and Telecom www.ti.com/communications

Data Converters

dataconverter.ti.com

Computers and Peripherals

www.ti.com/computers

DLP® Products

www.dlp.com

Consumer Electronics

www.ti.com/consumer-apps

DSP

dsp.ti.com

Energy and Lighting

www.ti.com/energy

Clocks and Timers

www.ti.com/clocks

Industrial

www.ti.com/industrial

Interface

interface.ti.com

Medical

www.ti.com/medical

Logic

logic.ti.com

Security

www.ti.com/security

Power Mgmt

power.ti.com

Space, Avionics and Defense

www.ti.com/space-avionics-defense

Microcontrollers

microcontroller.ti.com

Video and Imaging

www.ti.com/video

RFID

www.ti-rfid.com

OMAP Mobile Processors

www.ti.com/omap

Wireless Connectivity

www.ti.com/wirelessconnectivity
TI E2E Community Home Page

e2e.ti.com

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
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