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Bi-directional Low Capacitance TVS Diode

1 Bi-directional Low Capacitance TVS Diode

1.1 Features

« ESD/ Transient protection of data lines in 3.3 /5/ 12 V applications according to :
— IEC61000-4-2 (ESD) : £20 kV (air) and +18 kV (contact)
— IEC61000-4-4 (EFT) : £40 A (5/50ns)

+ Maximum working voltage: Vgyu =-8/+14V

* Very low reverse current: Ig < 1 nA (typical)

* Low capacitance C; = 4 pF 1/0O to GND (typical)

1.2 Application Examples

» 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
Pin 1 marking
(iasered) Pin 1
: L .
Pin 1 | | Pin2
d Loa
Pin 2
a) Pin configuration b) Schematic diagram
PGTSLP-2_Dual Diode_Serie PinConf_and_SchematicDiag.vsd
Figure 1 a) Pin Configuration and b) Schematic Diagram
Table 1 Ordering information
Type Package Configuration Marking code
ESD204-B1-02ELS |TSSLP-2-3 1 line, bi-directional D
ESD204-B1-02ELY | TSLP-2-19 1 line, bi-directional RR

1) Product not avialalble yet, target data
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Characteristics

2 Characteristics

Table 2 Maximum Rating at 7', = 25 °C, unless otherwise specified

Parameter Symbol Values Unit
Min. Typ. Max.

ESD air discharge” Vesp -20 - 20 kV

ESD contact discharge” Vesp -18 - 18 kV

Peak pulse current (z, = 8/20 us)® | Ipp -1 - 1 A

Operating temperature Top -55 - 150 °C

Storage temperage Tyq -65 - 150 °C

1) Vegp 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 7 = 25 °C, unless otherwise specified
IF
A
Ipp
Irp
VE .. Forward voltage
Ir ... Forward current
VR .. Reverse voltage
IR .. Reverse current
Vre Ir
VR < VTL}T VBR VRWM [RWM 777777777777777777777 ' ' > VF
Trwm VeRwm Ver Vic
Ig VrLp
Rpyn ... Dynamic resistance
VRWM -.. Reverse working voltage max.
VBr ... Breakdown voltage
VEc ... Forward clamping voltage
VRc ... Reverse clamping voltage
Vrrp ... TLP voltage
IRwM ... Reverse working current max.
Ipp IR ... Reverse current
Ipp ... Peak pulse current
VITLP Itrp ... TLP current
IR S
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 | Vgywm -8 - 14 \'% from Pin2 to Pin1
Breakdown voltage Var 8.5 11 14 \'% Iz =1mA,
from Pin1 to Pin2
Breakdown voltage Vg 14.5 17 20 \'% Io=1mA,
from Pin2 to Pin1
Reverse current Iq - <1 50 nA V=33V
Table 4 RF characteristics at T, = 25 °C, unless otherwise specified
Parameter Symbol Values Unit Note /
Min. Typ. Max. Test Condition
Line capacitance C, - 4 7 pF Veg=0V,f=1MHz,
I/O to GND
Serie inductance Lg - 0.2 - nH ESD204-B1-02ELS
- 0.4 - ESD204-B1-02EL
Table 5 ESD characteristics at T, = 25 °C, unless otherwise specified
Parameter Symbol Values Unit Note /
Min. Typ. Max. Test Condition
Clamping voltage" VoL - 17 22 % Ip=1A
from Pin1 to Pin2
VCL - 23 28 V IPP = 1 A
from Pin2 to Pin1
1) According to IEC61000-4-5 (7, : 8 / 20 ps)
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2.2 Typical Performance characteristics at 7, = 25 °C, unless otherwise specified
10° i)
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Figure 3  Non-repetitive peak pulse power: P, =f (¢,)
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Figure 4 Power derating curve: P, =f(T,)
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Figure 5 Reverse characteristic, I = (Vg), T, = parameter
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Figure 6 Line capacitance C| = f(Vp)
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3 Application Information

Application Information

onnector

Protected data line with signal levels
-8V upto +14V (bi-directional) ESD
* sensitive
device
2

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 1 should be connected directly to a
_(I)_1 ground plane on the board .

Figure 7 1 Line, bi-directional protection with ESD diode
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4 Package Information
4.1 TSSLP-2-3
Top view Bottom view
0.31 Tcgi(?g 0.32:0.05
| i o[ i
} 1 o T g
- - 8 L1 14
| 1 S T S
/] H | - |
| w0V | |
Cathode 0.05 MAX. 0.26+0.035 8
marking S
sV}
o
1) Dimension applies to plated terminals
TSSLP-2-3, -4-PO V01
Figure 8 TSSLP-2-3: Package Overview
0.32 3 027 o
=l < =}
= %
M | : o ||
o R 15 |
[=) o
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| [N VD | 2
< of ©
(a\] .
P=) o
@ Copper [ Solder mask Stencil apertures
TSSLP-2-3, -4-FP V02
Figure9  TSSLP-2-3 Footprint
4 0.35
- - Tape type Ex | Ey
f Punched Tape |0.43|0.73
%} Q} < o Embossed Tape |0.37|0.67
I ¥ [o0]
*?* T (’ ] Deliveries can be both tape types (no selection possible).
1 ! Specification allows identical processing (pick & place) by users.
Cathkc.)de ] | _Ex TSSLP-2:3,-4-TP V03
marking
Figure 10 TSSLP-2-3: Packing
Type code
~—
Cathode marking
TSSLP-2-3,-4-MK V01

Figure 11 TSSLP-2-3: Marking (example)
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Package Information

4.2 TSLP-2-19

Top view Bottom view
0.01
0.31%02
0.05 MAX.| 0.60.05
i 7o) 2
8 1.
. i T
‘ 2 ‘ 3
/ } S ! %7
Cathode 0520035 " :@
marking =]
o]
N
o

1) Dimension applies to plated terminals

TSLP-2-19, -20-PO V01

Figure 12 TSLP-2-19: Package Overview
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Figure 13 TSLP-2-19: Footprint
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TSLP-2-19, -20-TP V02
Figure 14 TSLP-2-19: Packing
—— Type code
I
|
[ Cathode marking

TSLP-2-19, -20-MK V01

Figure 15 TSLP-2-19: Marking (example)
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