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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): £15 kV air discharge, £12 kV contact discharge
— IEC61000-4-5 (surge): 2 A (t, =8/20 ps)

« AC working voltage up to £18.5 V (Vg min =20 V)

« Ultra-low capacitance: C, = 0.3 pF (typical)

+ Small leadless plastic package, size 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

1.3 Product Description
Pin 1 marking
(lasered) Pin 1
. oroy
Pin 1 P | | Pin2
4 Loa
Pin 2
a) Pin configuration b) Schematic diagram
PGTSLP-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 | TSLP-2-17 1 line, bi-directional X
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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 discharge” Vesp - - +15 kV

ESD contact discharge™ Vesp - - +12 kV

Peak pulse current (t, = 8 /20 ps)? | lpp - - +2 A

Operating temperature Top -40 - 85 °C

Storage temperature Tetg -55 - 150 °C

1) Vggp according to IEC61000-4-2
2) Ipp 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.

2.1 Electrical Characteristics at T, = 25 °C, unless otherwise specified
a
A
Ipp
ILp 5
Vi Forward voltage !
IF Forward current !
VR Reverse voltage i
IR Reverse current 1
Vre |
Viee Vie Ve Vewm  Ipypy
VR < — —————— 7 : >VE
| ’ RWM  Vewm Vi Vi Vic
| Vrep
RpyN ... Dynamic resistance
: VRwM ... Reverse working voltage max.
Vy; .. Trigger voltage
! Vi .. Holding voltage
: VEc ... Forward clamping voltage
R _ AV VRC .. Reverse clamping voltage
! DYN = 47 Vrrp .. TLP voltage
: Ipp Irwa ... Reverse working current max.
""""""""""""""""""" I Ipp ... Peak pulse current
Y e ITrp ... TLP current
I R Diode_Characteristic_Curve_with_snapback_Bi-directional.svg
Figure 2  Definitions of electrical characteristics
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Characteristics

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

Parameter Symbol Values Unit Note /
Min. Typ. Max. Test Condition
AC working voltage Vewm - - 18.5 \ Both directions
AC trigger voltage Viric 20 - - \Y Both directions
AC reverse current g - - 30 nA Vy=185V
Both directions
- - 1 mA Vg=20V
Both directions

Table 4 RF Characteristics at T, = 25 °C, unless otherwise specified
Parameter Symbol Values Unit Note /
Min. Typ. Max. Test Condition
Line capacitance’ C. 0.15 0.3 0.6 pF Ve=0V,f=1MHz
0.15 0.3 0.6 pF Vg=0V,f=1GHz
Serie inductance Lg - 0.4 - nH

1) Total capacitance I/O to GND

Table 5 ESD Characteristics at T, = 25 °C, unless otherwise specified
Parameter Symbol Values Unit Note /
Min. Typ. Max. Test Condition
Clamping voltage" VoL - 28 - Y It p =16 A,
t, =100 ns
- 34 - lp =25 A,
t, =100 ns
Clamping voltage? 7 - 17 - \Y lpp = 1A,
t,=8/20 us
Dynamic resistance” Rovn - 0.6 - Q

1)Please refer to Application Note AN210 [1]. TLP parameter: Z, =50 Q, t, = 100ns, t, = 300ps, averaging window:
t, = 30 ns to t, = 60 ns, extraction of dynamic resistance using least squares fit of TLP charactertistics between
lypr=5Aand Iy pp, =30 A

2) lpp according to IEC61000-4-5
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2.2

Characteristics

Typical Characteristics at T, = 25 °C, unless otherwise specified
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Reverse current: I = f(Vy)
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Figure 4

Line capacitance: C, = f(Vy), f = 1 MHz

Final Data Sheet

Revision 1.4, 2013-08-07



ESD18VU1B-02LRH

/
Characteristics
30 _""I""I""|""|""|""|""|""|"" T T T T T T MR § 15
. ESD18VU1B-02LRH ——
: Rpyn ===
25§ 12,5
2o§ 10
; Rpyn = 0.65
15 | 75
10 | 5
5 / 2.5 z
f 2
< : =
5 90 ° £
. ] =
10 | / | -5
15 | | 7.5
Rpyn = 0.63 Q :
-20 / 1 -10
25 | /! | -12.5
40 -35-30-25-20-15-10 -5 0 5 10 15 20 25 30 35 40
Vrie [V]

Figure 5 Clamping voltage (TLP): Iy p = f(Vy,p) according ANSI/ESD STM5.5.1- Electrostatic Dischange
Sensitivity Testing using Transmission Line Pulse (TLP) Model. TLP conditions: Z, =50 Q,
t,=100ns, t, = 0.6 ns, I p and Vq p averaging window: t; = 30 ns to t, = 60 ns, extraction of
dynamic resistance using squares fit to ELP charactersistic between I 5, =5 A and
I+ p> = 30 A. Please refer to Application Note AN210 [1]
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Characteristics

175 | : : : _
[ Scope: 6 GHz, 20 GS/s |

150 | '
125 |

100 | VeL-max-peak = 160 V' 1

b

. 75

> VCL—SOns—peak =27V

-50 0 50 100 150 200 250 300 350 400 450
t [ns]

Figure 6 IEC61000-4-2 V, = f(t), 8 kV positiv pulse from pin 1 to pin 2

25 [ T T T T ]
: Scope: 6 GHz, 20 GS/s !

01

VoL [V]
4
(@)]

100 : VCL-max-peak =-1 59 Vo]

-125 | : : :
I VCL-SOns-peak =-23V

-150 |

-175:
-50 0 50 100 150 200 250 300 350 400 450

s [ns]

Figure 7 IEC61000-4-2 V, = f(t), 8 kV negativ pulse from pin 1 to pin 2
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Scope: 6 GHz, 20 GS/s |

VCL-max-peak =222V

VoL V]

100 VCL—SOns—peak =32V '

-25 ' '
-50 0 50 100 150 200 250 300 350 400 450

tp [ns]

Figure 8 IEC61000-4-2 V, = f(t), 15 kV positiv pulse from pin 1 to pin 2

-100 |
125 |
-150 |
175 | 1 ]
-200 VCL—30ns—peak='29V rrrrrr —
225 | :

250 t :
50 0 50 100 150 200 250 300 350 400 450

t [ns]

VoL [V]

VCL-max-peak = '233 Ve _

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

Application Information

Mobile phone

differential antenna

-

Interconnection
top/bottom shell

~

Main PCB/Top shell « N
P external pads Bottom shell
RF=13.56MHz
signalvs . GND<+-18Vp
TS +Vsignalvs . -Vsignal <36V!!!
c = ._
o O I
S g LXo EMILP filter I | T
g oA
g 0 GND Antenna I
matching I |
o8 ! T
LZL > RX | Jloop ._
= Caps should be high
voltage type to be save
regards the residual
ESD peak /
Mobile phone single ended antenna
/ Interconnection \
Main PCB/ Top shell top /bottom shell Bottom shell
“external pads”
RF=13.56MHz
signalvs . GND<+-18Vp
IX 4+
c |
(e Qo .-
58 X EMILP filter I
Bo
s 0 GND Antenna
o é matching I GND
L —
LS RX ©
: l
Caps should be high
voltage type to be save
regards the residual
ESD peak

ESD18V_application example .vsd

Figure 10 Bi-directional ESD / Transient protection for NFC Frontend [3]
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ESD

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
Ly 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 =S0T363
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 Vrwwm in V: (i.e.: 5V3 = 5.3V)

Figure 11 Ordering information scheme
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Package Information

5 Package Information
5.1 PG-TSLP-2-17 [2]
TOp VIEW BOTom VIEW
0.39:0%
0.05 MAX.| _ 0.60.05
g4
- 3 =
Y tl—+——T+
o *T*ﬂ
200357 -
Cathode 0.520035 3
marking [
Q
1) Dimension applies to plated terminal °
Figure 12 PG-TSLP-2-17: Package overview
045 R
oY
=)
1 | e
0 ™
N o
o
@ Copper [ Solder mask Stencil apertures
TSLP-2-7-FP V01
Figure 13 PG-TSLP-2-17: Footprint
0.5
J
©
~Y
F]
by
Orientation * 0.76
marking TSLP-2-7-TP V03
Figure 14 PG-TSLP-2-17: Packing
Type code

Cathode marking

Figure 15 PG-TSLP-2-17: Marking (example)
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