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QUAD LOW-CAPACITANCE ARRAY WITH ±15-kV ESD PROTECTION
Check for Samples: TPD4E002

1FEATURES APPLICATIONS
• Where Transient Overvoltage Protection in• Four Unidirectional Voltage Suppression

ESD-Sensitive Equipment is Required, SuchDiodes for use in ESD Protection
as:• I/O Breakdown Voltage, VBR = 6.1 V Min
– Computers

• Low I/O Capacitance (11 pF at 0 V)
– Printers

• Low I/O Leakage Current <100 nA
– Communication Systems and Cellular

• 2.5-A Peak Pulse Current (8/20-ms Pulse) Phones
• No Power Supply Routing is Required since – Video Equipment

there is no VDD Pin
BENEFITS• Very Small Printed Circuit Board (PCB) Area

<2.6 mm2 • High ESD Protection Level
• High Integration• ESD Protection Exceeds
• Suitable for High-Density Boards– ±15-kV Human Body Model (HBM)

– ±15-kV IEC 61000-4-2 Contact Discharge

DESCRIPTION/ORDERING INFORMATION
The TPD4E002 is a monolithic array designed to protect up to four lines against ESD transients. Monolithic
circuit design allows superior matching between the channels and reduced crosstalk. This device is ideal for
applications where both reduced line capacitance and board space-saving are required.

ORDERING INFORMATION
TA PACKAGE (1) ORDERABLE PART NUMBER TOP-SIDE MARKING

TPD4E002DRLR
–40°C to 125°C 1.6 × 1.6 DRL Reel of 4000 28S

TPD4E002DRL2 (2)

(1) For the most current package and ordering information, see the Package Option Addendum at the end of this document, or see the TI
website at www.ti.com.

(2) The TPD4E002DRL2 is the same exact device as the TPD4E002DRL. This special orderable offers 180 degree shift in device
orientation in the reel compared to TI standard DRL package orientation in the reel. Refer to the tape and reel information section at the
end of this datasheet for the details on orientation information.
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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.

PRODUCTION DATA information is current as of publication date. Copyright © 2006–2010, Texas Instruments Incorporated
Products conform to specifications per the terms of the Texas
Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.
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Absolute Maximum Ratings
MIN MAX UNIT

Human Body Model (HBM) ±15
VPP ESD discharge kV

IEC 61000-4-2 Contact Discharge ±15

TJ Junction temperature 125 °C

Tstg Storage temperature range –55 150 °C

Top Operating temperature range –40 125 °C

Peak pulse power tp = 8/20 µs 35 W

Peak pulse current tp = 8/20 µs 2.5 A

Thermal Resistance
PARAMETER VALUE UNIT

RqJA Junction to ambient on printed circuit on recommended pad layout 220 °C/W
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Electrical Characteristics
Tamb = 25°C

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

VBR I/O Breakdown voltage IR = 1 mA 6.1 7.2 V

IRM I/O Leakage current VRM = 3 V 0.1 mA

aT Voltage temperature coefficient 45 10–4/°C

C I/O Capacitance per line 11 pF

Rd Dynamic resistance (1) 2 Ω

(1) Rd is measured under reverse breakdown condition with inrush current in the range 1Amps using pulse technique
TYPICAL CHARACTERISTICS

Figure 1. I/O Capacitance vs Temperature

Figure 2. I/O Capacitance vs Frequency (Typical Values)
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TYPICAL CHARACTERISTICS (continued)

Figure 3. Diode Current Across I/O Voltage (Typical Values)

Figure 4. ESD Clamp Voltage At I/O Pins: IEC6100-4-2 15 kV Contact Discharge
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TYPICAL CHARACTERISTICS (continued)

Figure 5. Pulse Waveform (8/20 µs Pulse)
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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

TPD4E002DRLR SOT DRL 5 4000 180.0 9.2 1.78 1.78 0.69 4.0 8.0 Q3

PACKAGE MATERIALS INFORMATION
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*All dimensions are nominal

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

TPD4E002DRLR SOT DRL 5 4000 202.0 201.0 28.0

PACKAGE MATERIALS INFORMATION
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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

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DLP® Products www.dlp.com Communications and www.ti.com/communications
Telecom

DSP dsp.ti.com Computers and www.ti.com/computers
Peripherals

Clocks and Timers www.ti.com/clocks Consumer Electronics www.ti.com/consumer-apps

Interface interface.ti.com Energy www.ti.com/energy

Logic logic.ti.com Industrial www.ti.com/industrial

Power Mgmt power.ti.com Medical www.ti.com/medical

Microcontrollers microcontroller.ti.com Security www.ti.com/security

RFID www.ti-rfid.com Space, Avionics & www.ti.com/space-avionics-defense
Defense

RF/IF and ZigBee® Solutions www.ti.com/lprf Video and Imaging www.ti.com/video

Wireless www.ti.com/wireless-apps

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2010, Texas Instruments Incorporated
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