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ESD / Transient Protection Diode for Near Field Communication (NFC)

1 ESD / Transient Protection Diode for Near Field Communication
(NFC)
1.1 Features

ESD / transient protection according to:

— IEC61000-4-2 (ESD contact discharge): 10 kV
— IEC61000-4-5 (surge): 2 A (1, = 8 / 20 ps)

AC working voltage up to £18.5 V (Vig,g min =20 V)
Ultra-low capacitance: C, = 0.3 pF (typical)
Small leadless plastic package, size 0201 / 0402

+ Pb-free (RoHS compliant) and halogen free package

1.2 Application Examples

» ESD Protection of RF signal lines in Near Field Communication (NFC) applications

2 Product Description
~ =
: I .
Pin 1 [ | I| Pin2 Pin 1
| | |
/ _1 I__1
Pin 1 marking
(lasered) TSLP-2
T
Pin 1 || Pin 2 Pin 2
4 Lo
TSSLP-2
a) Pin configuration b) Schematic diagram
PG-TS(S)LP-2 Dual_Diode_Serie_PinConf_and_SchematicDiag vsd

Figure 1 Pin Configuration and Schematic Diagram

Table 1 Ordering Information

Type Package Configuration Marking code
ESD18VU1B-02LRH |PG-TSLP-2-17 1 line, bi-directional X
ESD18VU1B-02LS |PG-TSSLP-2-1 1 line, bi-directional X
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3 Characteristics
Table 2 Maximum Rating at T, = 25 °C, unless otherwise specified
Parameter Symbol Values Unit
Min. Typ. Max.

ESD air discharge™ Vesp - 15 - kV
ESD contact discharge™ Vesp - - 10 kV
Peak pulse current (r, = 8/ 20 ps)? | Ipp - - 2 A
Operating temperature Top -40 - 85 °C
Storage temperature Tyq -55 - 150 °C
1) Vggp according to IEC61000-4-2
2) Ipp according to IEC61000-4-5
3.1 Electrical Characteristics at 7, = 25 °C, unless otherwise specified

Ve Forward voltage 4

I. Forward current Ipp =

W Reverse voltage

Ir Reverse current Thoia 7

ITrig =

VrwMm

ITrig

IHold

Vewm  VHou

'IPP
A

Royn  Dynamic resistance Vec Forward clamping voltage

Vg Triggering reverse voltage Itig  Triggering reverse current

Ve Clamping voltage Inaa  Holding reverse current

Vioa  Holding reverse voltage Irp  Peak pulse current

Vrwm Reverse working voltage maximum Irwvm Reverse working current maximum
Diode_Characterisic_Gurve wih_snapback Bidirectonal vsd
Figure 2  Definitions of electrical characteristics
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Table 3 AC Characteristics at 7, = 25 °C, unless otherwise specified
Parameter Symbol Values Unit Note /
Min. Typ. Max. Test Condition
AC working voltage Vawm - - 18.5 \ Both directions
AC trigger voltage Virie 20 - - \Y Both directions
AC reverse current Iz - - 30 nA Ve=185V
Both directions
- - 1 mA V=20V
Both directions
Table 4 RF Characteristics at 7, = 25 °C, unless otherwise specified
Parameter Symbol Values Unit Note /
Min. Typ. Max. Test Condition
Line capacitance’ C, - 0.3 0.6 pF Ve=0V, f=1MHz
- 0.3 0.6 pF Ve=0V, f=1GHz
Serie inductance Lg - 0.2 - nH ESD18VU1B-02LS
- 0.4 - nH ESD18VU1B-02LRH
1) Total capacitance I/0 to GND
Table 5 ESD Characteristics at 7, = 25 °C, unless otherwise specified
Parameter Symbol Values Unit Note /
Min. Typ. Max. Test Condition
Clamping voltage" Vel - 28 - \Y Iop = 16 A,
1,=100ns
- 34 - Ipp =25 A,
1,=100ns
Clamping voltage? Vol - 17 - \Y% Iep=1A,
t,=8/20 ps
Dynamic resistance” Royn - 0.6 - Q

1)Please refer to Application Note AN210 [1]. TLP parameter: Z, = 50 Q, ¢, = 100ns, ¢, = 300ps, averaging window:
1, =30 ns to #, = 60 ns, extraction of dynamic resistance using least squares fit of TLP charactertistics between

Ippy = 10 A and Ipp, = 40 A

2) I, according to IEC61000-4-5
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Typical Characteristics at 7, = 25 °C, unless otherwise specified
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Figure 3

Reverse current: I = f(Vg)
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Figure 4

Line capacitance: C, = f(Vg), f= 1 MHz
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Scope: 20 GS/s
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Figure5 IEC61000-4-2 V., = f(¢), 8 kV positiv pulse from pin 1 to pin 2
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Scope: 20 GS/$

0
-20 | .
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Figure 6 IEC61000-4-2 V., = f{(t), 8 kV negativ pulse from pin 1 to pin 2
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30 P e e 15
ESD18VU1B-02LS/LRH =—
RD N "t ’,"
)
>
20 10 =
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Figure 7  Clamping voltage : It p = f(V1.p)
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4 Application Information
Mobile phone differential antenna
/ Interconnection \
. top/bottom shell
Main PCB/Top shell “external pads” Bottom shell
RF=13.56MHz
s!gnalvs o GNP<+-18Vp
TY . +Vsignalvs . -Vsignal <36V!!!
c | *loop + ._
22 IX- EMILP fitter I | ha
§ » GND Antenna I
o é matching I |
,_Z,_ 2 RX |~ Jloop- ._ I ®
= Caps should be high
voltage type to be save
regards the residual
K ESD peak /
Mobile phone single ended antenna
/ Interconnection \
Main PCB/ Top shell {9p/tbonolrn sze!] Bottom shell
‘external pads
RF=13.56MHz
signalvs . GND<+-18Vp
IX.
c loop ._
= IX: EMILP fiter I |
36
é ] GND Antenna
o é matching I GND
zZ % Ax ._I
'_
Caps should be high
k voltage type to be savy
regards the residual
ESD peak
ESD18V_application example .vsd
Figure 8  Bi-directional ESD / Transient protection for NFC Frontend [3]
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ESD

Figure 9

Ordering Information Scheme (Examples)

Ordering Information Scheme (Examples)

OP1) |RF| |- XXYY
L» Package
XX =Pin number (i.e.: 02 = 2 pins; 03 = 3 pins)
YY = Package family:
LS=TSSLP
LRH =TSLP
L, ForRadioFrequency Applications
» Line Capacitance C_in pF: (i.e.: OP1 = 0.1pF)
5V3/ U/ n| U - XX YY

L» Package or Application
XX =Pin number (i.e.: 02 = 2 pins; 03 = 3 pins)
YY = Package family:
LS = TSSLP
LRH =TSLP
S =S8S0T363
U= SC74

XX = Application family.
LC = Low Clamp
HDMI

——» Uni-/ Bi-directional or Rail to Rail protection

———» Number of protected lines(i.e.: 1 = 1 lineg 4 =4 lines)

v

Capacitance: Standard (>10pF), Low (<10pF), Ultra-low (<1pF)

v

Maximum working voltage Vrww in V: (i.e.: 5V3 =5.3V)

Ordering information scheme
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6 Package Information
6.1 PG-TSSLP-2-1 [2]
Top view Bottom view
03152 03240035
| o 2 E
| g T g
e L H ,,,+,,, <
i i3 1 ©
| ST o
| |
‘ . 0T =
Cathode 0.26+0.025 §
marking T
N
o
1) Dimension applies to plated terminal TSSLP-2-1,2-PO_V05

Figure 10 PG-TSSLP-2-1: Package overview

0.32

o

27

<
N
oY

0.19

Y

0.57

0.14
I\

Y

0.62

\ :
b
|

o
A —
[=)

ol
.
o

i

<
N
(=}

@ Copper [ Solder mask Stencil apertures

TSSLP-2-1,-2-FP_ V02

Figure 11 PG-TSSLP-2-1: Footprint

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).
Cathode ™ Ex ' Specification allows identical processing (pick & place) by users.

marking TSSLP-2:1.2-TP V03

Figure 12 PG-TSSLP-2-1: Packing

BAR95-02LS

Type code

| Pin 1 marking

Laser marking

Figure 13 PG-TSSLP-2-1: Marking (example)
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6.2 PG-TSLP-2-17 [2]
TOp VIEW BOTOM VIew
+0.01
0.39%,03
0.05MAX.| 062005
i 0 2
| s .
e I By o 1E
T . 1) : ;:n
Cathode 05:0088 | |, 3
marking F
&
1) Dimension applies to plated terminal e
Figure 14 PG-TSLP-2-17: Package overview
0.6
9 045
=1 =3
™
| | & . ‘
— / A S i
o
R 7/
Lo 0 2
S N e
@ Copper [ Solder mask Stencil apertures
TSLP-2-7-FP V01
Figure 15 PG-TSLP-2-17: Footprint
0.5
J
@
Y
Orientation > 0.76
marking TSLP-2-7-TP V03
Figure 16 PG-TSLP-2-17: Packing
Type code

12

Cathode marking

Figure 17 PG-TSLP-2-17: Marking (example)

Final Data Sheet 16

Revision 1.1, 2012-05-30



'y ESD18VU1B Series

References

References

[11 Infineon AG - Application Note AN210: Effective ESD Protection design at System Level Using VF-TLP
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Terminology

C. Line capacitance

ESD Electrostatic Discharge

IEC International Electrotechnical Commission
Iop Peak pulse current

Iz Reverse current

Towm Reverse working current maximum

NFC Near Field Communication

Rpyn Dynamic resistance

RoHS Restriction of Hazardous Substances Directive
T, Ambient temperature

TLP Transmission Line Pulse

Top Operation temperature

Pulse duration

I Pulse rise time

Ty Storage temperature

VoL Reverse clamping voltage

Vesp Electrostatic discharge voltage

Vee Forward Clamping Voltage

Viee Equivalent stress level according IEC61000-4-2 (R = 330 Q, C = 150 pF)
Vr Reverse voltage

Vawm Reverse working voltage maximum

Virie Trigger voltage

Zy Impedance
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