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1 Product Overview

1.1 Features

• ESD / transient protection of data and VBUS lines according to:
– IEC61000-4-2 (ESD): ±25 kV (air) ±20 kV (contact)
– IEC61000-4-4 (EFT): ±2.5 kV / ±50 A (5/50 ns)
– IEC61000-4-5 (Surge): ±5.5 A (8/20 µs)

• Uni-directional, working voltage up to VRWM = ±5.3 V
• Medium capacitance: CL = 38 pF (typical)
• Very low clamping voltage VCL =  +10 / -5 V (typical) at ITLP = 16 A
• Low reverse current IR < 100 nA at VR = 3.3 V
• Pb-free (RoHS compliant) and halogen free package

1.2 Application Examples

• VBUS line protection in USB ports
• Keypad, touchpad, buttons, convenience keys
• LCD displays, Camera, audio lines, mobile communication, Consumer products (E-Book, MP3, DVD, DSC...)
• Notebooks tablets and desktop computers and their peripherals

1.3 Product Description

Figure 1-1 Pin Configuration and Schematic Diagram

Table 1-1 Part Information 
Type Package Configuration Marking code
ESD221-U1-02EL TSLP-2-19 1 line,uni-directional E

Single _Die_diode_PinConf_and_SchematicDiag.vst .vsd

b) Schematic diagrama) Pin configuration

Pin 1 Pin 2

Pin 1

Pin 2
Pin 1 marking 

(lasered)
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2 Maximum Ratings

Attention: Stresses above the max. values listed here may cause permanent damage to the device. 
Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. Maximum ratings are absolute ratings; exceeding only one of these values may 
cause irreversible damage to the integrated circuit.

3 Electrical Characteristics at TA = 25 °C, unless otherwise specified

Figure 3-1 Definitions of electrical characteristics

Table 2-1 Maximum Ratings at TA = 25 °C, unless otherwise specified 
Parameter Symbol Values Unit
ESD air discharge1) 
ESD contact discharge1)

1) VESD according to IEC61000-4-2

VESD ±25
±20

kV

Peak pulse power2) PPK 60 W
Peak pulse current2)

2) Non-repetitive current pulse 8/20µs exponential decay waveform according to IEC61000-4-5

IPP ±5.5 A
Operating temperature range TOP -55 to 125 °C
Storage temperature Tstg -65 to 150 °C
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Table 3-1 DC Characteristics at TA = 25 °C, unless otherwise specified 
Parameter Symbol Values Unit Note / Test Condition

Min. Typ. Max.
Reverse working voltage VRWM – – 5.3 V from Pin 1 to Pin 2
Breakdown voltage VBR 5.7 6.4 7.5 V IT = 1 mA
Reverse current IR – – 100 nA VR = 3.3 V

Table 3-2 AC Characteristics at TA = 25 °C, unless otherwise specified 
Parameter Symbol Values Unit Note / Test Condition

Min. Typ. Max.
Line capacitance CL – 38 – pF VR = 0 V, f = 1 MHz

– 20 – VR = 2.5 V, f = 1 MHz
Series inductance LS – 0.4 – nH

Table 3-3 ESD and Surge Characteristics at TA = 25 °C, unless otherwise specified 
Parameter Symbol Values Unit Note / Test Condition

Min. Typ. Max.
Clamping voltage1)

1) Please refer to Application Note AN210[1] TLP parameter: Z0 = 50 Ω , tp = 100ns, tr = 300ps.

VCL – 10 – V ITLP = 16 A, tp = 100 ns, 
Pin 1 to Pin 2

– 14 – ITLP = 30 A, tp = 100 ns, 
Pin 1 to Pin 2

– 5 – ITLP = 16 A, tp = 100 ns, 
Pin 2 to Pin 1

– 7 – ITLP = 30 A, tp = 100 ns, 
Pin 2 to Pin 1

Clamping voltage2)

2) Non-repetitive current pulse 8/20µs exponential decay waveform according to IEC61000-4-5

– 7 9 IPP = 1 A, tp = 8/20 µs, 
Pin 1 to Pin 2

– 8 10 IPP = 3.5 A, tp = 8/20 µs, 
Pin 1 to Pin 2

– 9 11 IPP = 5.5 A, tp = 8/20 µs, 
Pin 1 to Pin 2

– 1.2 2 IPP = 1 A, tp = 8/20 µs, 
Pin 2 to Pin 1

– 2 3 IPP = 3.5 A, tp = 8/20 µs, 
Pin 2 to Pin 1

– 2.5 3.5 IPP = 5.5 A, tp = 8/20 µs, 
Pin 2 to Pin 1

Dynamic resistance1) RDYN – 0.3 – Ω tp = 100 ns
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4 Typical Characteristics Diagrams
Typical characteristics diagrams at TA = 25°C, unless otherwise specified

Figure 4-1 Reverse leakage current: IR = f(VR)

Figure 4-2 Reverse leakage current: IR = f(TA), VR = 3.3 V
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Figure 4-3 Breakdown voltage: VBR = f(TA), IR = 1 mA

Figure 4-4 Line capacitance: CL = f(VR)
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Figure 4-5 Clamping voltage (TLP): ITLP = f(VTLP) [1], pin 1 to pin 2
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Figure 4-6 Clamping voltage (Surge): IPP = f(VCL) [1], pin 1 to pin 2
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Figure 4-7 Insertion loss vs. frequency in a 50 Ω system
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5 Package Information

5.1 TSLP-2-19

Figure 5-1 TSLP-2-19: Package outline

Figure 5-2 TSLP-2-19: Footprint

Figure 5-3 TSLP-2-19: Packing

Figure 5-4 TSLP-2-19: Marking example, Type code see: Table 1-1 “Part Information” on Page 3
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FLEXGO™ of Microsoft Corporation. FlexRay™ is licensed by FlexRay Consortium. HYPERTERMINAL™ of 
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Association Corporation. ISO™ of INTERNATIONAL ORGANIZATION FOR STANDARDIZATION. MATLAB™ of 
MathWorks, Inc. MAXIM™ of Maxim Integrated Products, Inc. MICROTEC™, NUCLEUS™ of Mentor Graphics 
Corporation. Mifare™ of NXP. MIPI™ of MIPI Alliance, Inc. MIPS™ of MIPS Technologies, Inc., USA. muRata™
of MURATA MANUFACTURING CO., MICROWAVE OFFICE™ (MWO) of Applied Wave Research Inc., 
OmniVision™ of OmniVision Technologies, Inc. Openwave™ Openwave Systems Inc. RED HAT™ Red Hat, Inc. 
RFMD™ RF Micro Devices, Inc. SIRIUS™ of Sirius Satellite Radio Inc. SOLARIS™ of Sun Microsystems, Inc. 
SPANSION™ of Spansion LLC Ltd. Symbian™ of Symbian Software Limited. TAIYO YUDEN™ of Taiyo Yuden 
Co. TEAKLITE™ of CEVA, Inc. TEKTRONIX™ of Tektronix Inc. TOKO™ of TOKO KABUSHIKI KAISHA TA. 
UNIX™ of X/Open Company Limited. VERILOG™, PALLADIUM™ of Cadence Design Systems, Inc. VLYNQ™
of Texas Instruments Incorporated. VXWORKS™, WIND RIVER™ of WIND RIVER SYSTEMS, INC. ZETEX™ of 
Diodes Zetex Limited.
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