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ESD113-B1 Series

1 Product Overview

1.1 Features

- ESD /transient protection of high speed data lines according to:
— IEC61000-4-2 (ESD): +20 kV (air / contact)
— IEC61000-4-4 (EFT): 2.5 kV / 50 A (5/50 ns)
— IEC61000-4-5 (surge): +3 A (8/20 pus)
» Bi-directional, working voltage up to: Vgym = £3.6 V
 Ultra low capacitance C, = 0.20 pF (typical) at f =1 GHz
» Very low clamping voltage: V¢ =14V (typical) at I, =16 A
* Very low reverse current. Iz <1 nA (typical)
» Very low dynamic resistance: Ryyy = 0.45 Q (typical)
« Pb-free and halogen-free package (RoHS compliant)

RoHS =
« @
1.2 Application Examples

e USB 3.0, Firewire, DVI, HDMI, S-ATA, DisplayPort, Thunderbolt
« Mobile HDMI Link, MDDI, MIPI, SWP / NFC

Product Overview

1.3 Product Description
Pin 1 marking
(lasered) Pin 1
Pin 1 Pin 2
Pin 2
PinConf_and SchematicDiag.vsd

Figure 1-1 Pin Configuration and Schematic Diagram

Table 1-1  Part Information

Type Package Configuration Marking code
ESD113-B1-02ELS TSSLP-2-4 1 line, bi-directional 2
ESD113-B1-02EL TSLP-2-20 1 line, bi-directional CC
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ESD113-B1 Series

Maximum Ratings

2 Maximum Ratings

Table 2-1 Maximum Rating at T, = 25 °C, unless otherwise specified"

Parameter Symbol Values Unit
ESD air discharge? Veso +20 kV
ESD contact discharge? +20

Peak pulse power Pek 36 W
Peak pulse current® lop +3 A
Operating temperature Top -55t0 125 °C
Storage temperature Tetg -65 to 150 °C

1) Device is electrically symmetrical
2) Vggp according to IEC61000-4-2
3) Non-repetitive current pulse 8/20 ps exponential decay waveform according to IEC61000-4-5

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 component.

3 Electrical Characteristics at T, = 25 °C, unless otherwise specified
IF
A
lpp
Ip AV
VE Forward voltage Row = N
IF Forward current
VR Reverse voltage
IR Reverse current
Veu [
VeVt Vo Vewm 1 | ,
VR < : — I i : > VF
R Vemv Vi Vi Ve
"""""""" T Ve
RDYN ... Dynamic resistance
VRWM ... Reverse working voltage max.
V1 ... Trigger voltage
Vh ... Holding voltage
VcL ... Clamping voltage
_ AV VTLP ... TLP voltage
- Al IR ... Reverse leakage current
|PP lpp ... Peak pulse current
ITLP ... TLP current
VITLP IT ... Test current
I R Diode_Characteristic_Curve_with_snapback_Bi-directional.svg

Figure 3-1 Definitions of electrical characteristics
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ESD113-B1 Series

Electrical Characteristics at T, = 25 °C, unless otherwise specified

Table 3-1 DC Characteristics at T, = 25 °C, unless otherwise specified

Parameter Symbol Values Unit Note / Test Condition
Min. Typ. Max.

Reverse working voltage |Vgwm -3.6 - 3.6 \Y

Trigger voltage Vu 4 - -

Holding voltage Vi, 4 4.6 5.5 I; =10 mA

Reverse leakage current |l - <1 20 nA Vg =33V

1) Deuvice is electrically symmetrical

Table 3-2 AC Characteristics at T, = 25 °C, unless otherwise specified

Parameter Symbol Values Unit Note / Test Condition
Min. Typ. Max.

Line capacitance C. - 0.2 0.35 pF Vg=0V,f=1MHz
- 0.2 - Vg=0V,f=1GHz

Series inductance Lg - 0.2 - nH ESD113-B1-02ELS
- 0.4 - ESD113-B1-02EL

Table 3-3 ESD and Surge Characteristics at T, = 25 °C, unless otherwise specified "

Parameter Symbol Values Unit Note / Test Condition
Min. Typ. Max.

Clamping voltage? \ - 14 - v lp =16 A, t,=100 ns
- 20 - It p=30A, t,=100 ns

Clamping voltage® - 6 - lopp =1 A, t,=8/20 us
- 8 - lpp =3 A, t, =8/20 ps

Dynamic resistance? Rovn - 0.45 - Q t,=100ns

1) Device is electrically symmetrical

2) Please refer to Application Note AN210[1].TLP parameter: Z, =50 Q, t, = 100ns, t, = 300ps.
3) Non-repetitive current pulse 8/20us exponential decay waveform according to IEC61000-4-5
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Typical Characteristics Diagrams

4 Typical Characteristics Diagrams

Typical characteristics diagrams at T,=25°C, unless otherwise specified
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Figure 4-1 Reverse leakage current I = f(\V/g)
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Figure 4-2 Line capacitance C, = f(Vy)
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ESD113-B1 Series

Typical Characteristics Diagrams

Cy [pF]

0.2 P——nur—

Figure 4-3 Line capacitance: C_ = f(f), V=0V
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Figure 4-4 Insertion loss vs. frequency in a 50 Q system
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Typical Characteristics Diagrams
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Figure 4-5 Clamping voltage (ESD): V., =f(t), 8 kV positiv pulse from pin 1 to pin 2
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Figure 4-6 Clamping voltage (ESD): V., = f(t), 8 kV negativ pulse from pin 1 to pin 2
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Typical Characteristics Diagrams
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Figure 4-7 Clamping voltage (ESD): V., = f(t), 15 kV positiv pulse from pin 1 to pin 2
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Figure 4-8 Clamping voltage (ESD): V., = f(t), 15 kV negativ pulse from pin 1 to pin 2
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Typical Characteristics Diagrams
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Figure 4-9 Clamping voltage (TLP): I, = f(V.p) [1], pin 1 to pin 2
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Typical Characteristics Diagrams
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Figure 4-10 Clamping voltage (Surge): Ipp = f(V,) [1], pin 1 to pin 2
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Package Information

5 Package Information
5.1 TSSLP-2-4
Top view Bottom view
0.31 Tgﬁg 0.32:0.05
i I =8 ~ -
1 4 12 T p=t
mnnes S S S I R A T
| I v 1T S
L] i 1
| e =
Pin 1 0.05 MAX. || _ 0.26+0.035 "/ .8
marking KI
1) Dimension applies to plated terminals o
TSSLP-2-3, -4-PO V01
Figure 5-1 TSSLP-2-4 Package outline (dimension in mm)
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@ Copper [ Solder mask
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Stencil apertures

TSSLP-2-3, -4-FP V02

Figure 5-2 TSSLP-2-4 Footprint (dimension in mm)

4 0.35

PRitic: ]
T

marking

Tape type Ex | Ey
Punched Tape |0.43|0.73
Embossed Tape |0.37|0.67

Deliveries can be both tape types (no selection possible).
Specification allows identical processing (pick & place) by users.

TSSLP-2-3, -4-TP V03

Figure 5-3 TSSLP-2-4 Packing (dimension in mm)

Type code

Pin 1 marking

TSSLP-2-3,-4-MK V01

Figure 5-4 TSSLP-2-4 Marking example Table 1-1 “Part Information” on Page 3
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Package Information

5.2 TSLP-2-20
Top view Bottom view
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Figure 5-5 TSLP-2-20 Package outline (dimension in mm)
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Figure 5-6 TSLP-2-20 Footprint (dimension in mm)
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Figure 5-7 TSLP-2-20 Packing (dimension in mm)
!7 Type code
|
[ Pin 1 marking
TSLP-2-19, -20-MK V01

Figure 5-8 TSSLP-2-4 Marking example Table 1-1 “Part Information” on Page 3
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FLEXGO™ of Microsoft Corporation. FlexRay™ is licensed by FlexRay Consortium. HYPERTERMINAL™ of
Hilgraeve Incorporated. IEC™ of Commission Electrotechnique Internationale. IrDA™ of Infrared Data
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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.
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KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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