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Uni-directional Ultra-low Capacitance ESD / Transient Protection Diode

1 Uni-directional Ultra-low Capacitance ESD / Transient Protection
Diode
1.1 Features

ESD / Transient protection of high speed data lines exceeding

— 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 ps)

Maximum working voltage: Veym =3.3 V

Ultra low capacitance C, = 0.4 pF (typical)

Very low clamping voltage: V¢ =8 V (typical)at 1o, = 16 A [2]

Very low dynamic resistance: Rpyy = 0.19 Q (typical) [2]

Pb-free (RoHS compliant) and halogen free package, very small form factor 0.62 x 0.32 x 0.31 mm?®

1.2 Application Examples

+ USB 3.0, 10/100/1000 Ethernet, Firewire, DVI, HDMI, S-ATA, DisplayPort
* Mobile HDMI Link, MDDI, MIPI, SWP / NFC

1.3 Product Description
411
TSSLP-2
. Ty
Pin 1 it | | Pin2
o Le=d
{2
a) Pin configuration b) Schematic diagram

Figure 1 Pin Configuration and Schematic Diagram

Table 1 Ordering Information
Type Package Configuration Marking code
ESD102-U1-02ELS | TSSLP-2-3 1 line, uni-directional F
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Characteristics

2 Characteristics

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

Parameter Symbol Values Unit
Min Typ. Max.

ESD (air / contact) discharge” Vesp -20 - 20 kV

Peak pulse current (t, = 8/20 us)? | lpp -3 - 3 A

Operating temperature range Top -40 - 125 °C

Storage temperature Tetg -65 - 150 °C

1) Vegp according to IEC61000-4-2 (R = 330 Q, C = 150 pF)
2) lpp 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 integrated circuit.

21 Electrical Characteristics at T, = 25 °C, unless otherwise specified
Ve Forward voltage alF Rovn  Dynamic resistance
I-  Forward current Vrig  Triggering reverse voltage
Vk Reverse voltage Ve Clamping voltage
Ir Reverse current Vuae Holding reverse voltage
Vrwm Reverse working voltage maximum
Vriig VewM Vec  Forward clamping voltage
Ve Ve Ilmig  Triggering reverse current
lhag  Holding reverse current
lop  Peak pulse current
lrwv Reverse working current maximum
'IR
Figure 2 Definitions of Electrical Characteristics
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Table 3 DC Characteristics at T, = 25 °C, unless otherwise specified
Parameter Symbol Values Unit Note /
Min. Typ. Max. Test Condition
Reverse working voltage | Vgwu - - 3.3 \ Pin 1 to Pin 2
Breakdown voltage Vg - 6.5 - \Y from Pin 1 to Pin 2
voltage forced
Reverse current Ig - 1 50 nA Vg=33YV,
from Pin 1 to Pin 2
Table 4 RF Characteristics at T, = 25 °C, unless otherwise specified
Parameter Symbol Values Unit Note /
Min. Typ. Max. Test Condition
Line capacitance” C, - 0.4 0.65 pF Vg=0V,f=1MHz
- 0.4 0.65 pF Vg=0V,f=1GHz
Series inductance Lg - 0.2 - nH
1) Total capacitance line to ground
Table 5 ESD Characteristics at T, = 25 °C, unless otherwise specified
Parameter Symbol Values Unit Note /
Min. Typ. Max. Test Condition
Trigger voltage" [2] Vi |— 7.2 - \Y% TLP,
from Pin 1 to Pin 2
Reverse clamping Ve - 8 - \ TLP, lpp = 16 A,
voltage" [2] from Pin 1 to Pin 2
- 11 - \ TLP, lpp = 30 A,
from Pin 1 to Pin 2
Forward clamping Ve - 6 - Vv TLP, lpp = 16 A,
voltage? [2] from Pin 2 to Pin 1
- 9 - \ TLP, Ipp = 30 A,
from Pin 2 to Pin 1
Dynamic resistance” [2] | Rpyy - 0.19 - Q TLP, Pin 1to Pin 2
- 0.23 - Q TLP, Pin 2 to Pin 1

1) Please refer to Application Note AN210. ANSI/ESD STM5.5.1 - Electrostatic Discharge Sensitivity Testing using
Transmission Line Pulse (TLP), t, = 100ns, t, = 0.6 ns, Iy p and Vy,p averaging window: t; = 30 ns to t, = 60 ns, extraction

of dynamic TLP characteristic between Ipp; = 10 A and Ipp, = 40 A.

Final Data Sheet

Revision 1.0, 2013-02-04



ESD102-U1-02ELS

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

Characteristics
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Reverse current, Iz = (V)
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Figure 5 Reverse current Ig = (T,), Vg =3.3V
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Figure 6  Line capacitance C, = f(Vg), f = 1MHz, from pin 1 to pin 2
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80 | Scope: 6 GHz, 20 GS/s

60 |

- VCL-max-pgak =81 3[V]
40 I VCL-SOns-peak =7[V]

VoL V]

20 |

-100 0 100 200 300 400 500 600 700 800 900
t [ns]

Figure 7 IEC61000-4-2 V, = f(t), 8 kV positive pulse from pin 1 to pin 2

20 ¢ ? ! ! !
| Scope: 6 GHz, 20 GS/S

VoL [V]

-40 VCL-max-peak = '72 [Vl

VC ;-SOns-péak =-3 [V]

60 |

80 |

-100 0 100 200 300 400 500 600 700 800 900
b [ns]

Figure 8 IEC61000-4-2 V, = f(t), 8 kV negative pulse from pin 1 to pin 2
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100 | ~ Scope: 6 GHz, 20 GS/s

60 VCL;max-pegk = 10‘} [V]
: VCL-3Ons-peak =9 [V]

VoL [V]

-100 0 100 200 300 400 500 600 700 800 900
t [ns]

Figure 9 IEC61000-4-2 V, = f(t), 15 kV positive pulse from pin 1 to pin 2

20

Sco;jne: 6 GHz 20 GS/S

VoL [V]
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-60 VCL-SOns—péak =-7[V]
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Figure 10 IEC61000-4-2 V, = f(t), 15 kV negative pulse from pin 1 to pin 2
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i ESD102-U1-02ELS —
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Figure 11 Clamping voltage Vyp = f(I1.p), [2]

Note: TLP parameter: Z, = 50 £, t, = 100 ns, t, = 600 ps, averaging window: t; = 30 ns to t, = 60 ns, extraction of
dynamic resistance using least squares fit of TLP charactertistic between I, = 10 A and lpp, = 40 A. The
equivalent stress level Vg according IEC 61000-4-2 (R = 330 £2, C = 150 pF) is calculated at the broad
peak of the IEC waveform att = 30 ns with 2 A/ kV
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Figure 12 Reverse clamping voltage Ipp = f(V(,), from pin 1 to pin 2 according to IEC61000-4-5 (8/20 us)
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Figure 13 Forward clamping voltage I, = f(V¢), from pin 1 to pin 2 according to IEC61000-4-5 (8/20 us)
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Application Information

3 Application Information
5 Protected line, signal level up to +Vruwm
§ {uni-directional) ESD sensitive
£ l " device
2 1
O

The protection diode should be placed
very close to the location where the
ESD or other transients can occur to
keep loops and inductances as small
as possible.

Pin 2 should be connected directly to a
ground plane on the board.

A&

Application_ESD106-U1-02ELS vsd

Figure 14 Single line, uni-directional ESD / Transient protection[2]
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4 Package Information
4.1 TSSLP-2-3 (mm) [3]
Top view Bottom view
0.31 Téicg 0.3210.05
| ] .
1 . 75 T S
IR Pt 8 g 44
| I LA [ S
| i 1
| U =
Cathode 0.05 MAX. 0.26+0.035 8
marking T
N
o
1) Dimension applies to plated terminals
TSSLP-2-3-PO V01
Figure 15 Package outline for TSSLP-2-3 (dimension in mm)
0.32
N 0.27 2]
=2 - =}
= 7
. \ = ,\‘ ) |
& [ 0 v
[=) (=}
i v @ | 2
3! 2t °
o o
@ Copper [ Solder mask Stencil apertures

TSSLP-2-1,-2-FP_ V02

Figure 16 Package footprint for TSSLP-2-3 (dimension in mm)

Cathode ” | _Ex
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-2-1,-2-TP V03

Figure 17 Tape and Reel Information for TSSLP-2-3 (dimension in mm)
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O

BAR95-02LS
Type code

Pin 1 marking
Laser marking

Figure 18 Marking for TSSLP-2-3 (example)
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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