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ESD206-B1-02 Series

Ultra Low Clamping Bi-directional ESD / Transient / Surge Protection Diode

1 Ultra Low Clamping Bi-directional ESD / Transient / Surge

Protection Diode

1.1 Features

ESD/Transient/Surge protection of one data / V, line exceeding standard:
— IEC61000-4-2 (ESD): +30 kV (air/contact discharge)

— IEC61000-4-4 (EFT): +50 A (5/50 ns)

— |IEC61000-4-5 (surge): 6 A (8/20 ps)

Medium capacitance: C, = 12 pF (typ.)

Bi-directional symmetrical working voltage: -5.5 V to +5.5 V

Low leakage current

Very low ESD clamping voltage: 8 V (typ.)

Very low dynamic resistance: 0.13 Q (typ.)

Pb-free (RoHS compliant) and halogen free package

1.2 Application Examples

* Audio Line, Speaker, Headset, Microphone Protection
* Human Interface Devices (Keyboard, Touchpad, Buttons)

1.3 Product Description
~ ==
. I N .
Pin 1 | | || Pin2 Pin 1
| | |
1 I —1
Pin 1 marking
(lasered) TSLP-2
. 0orTy .
Pin 1 | Pin 2 Pin 2
4 Lo
TSSLP-2
a) Pin configuration b) Schematic diagram

Figure 1-1 Pin Configuration and Schematic Diagram

Table 1-1  Ordering Information

Type Package Configuration Marking code
ESD206-B1-02ELS | TSSLP-2-3 1 line, bi-directional r
ESD206-B1-02EL TSLP-2-19 1 line, bi-directional A3
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2 Characteristics

Characteristics

21 Maximum Ratings

Table 2-1 Maximum Ratings at T, = 25 °C, unless otherwise specified”

Parameter Symbol Values Unit
Min Typ. Max.

ESD?air / contact discharge Vesp - - 30 kV

Peak pulse current (t, = 8/20 ps)® | lgp - - 6 A

Operating temperature range Top -55 - 125 °C

Storage temperature Tt -65 - 150 °C

1) Device is electrically symmetrical
2) Vggp according to IEC61000-4-2

3) 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.

. . g _ ° . i
2.2 Electrical Characteristics at T, = 25 °C, unless otherwise specified
A 1
IF
A
Ipp 4
Irp AV
VF .. Forward voltage Rpyny = I
Ir Forward current
VR . Reverse voltage
IR . Reverse current
4%
Viee Ve Vi Vewrr Iy ‘
VR -< : — ! : > VF
1,
RWM  Vewm Vi Vi Vic
Virp
RpyN ... Dynamic resistance
VRwM ... Reverse working voltage max.
Vil ... Trigger voltage
Vi ... Holding voltage
VFc ... Forward clamping voltage
VRCc .. Reverse clamping voltage
Vrrp ... TLP voltage
Ipp  IrRwa ... Reverse working current max.
Irp Ipp ... Peak pulse current
Y ITLp ... TLP current
IR

Figure 2-1 Definitions of electrical characteristics
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Table 2-2 DC Characteristics at T, = 25 °C, unless otherwise specified"

Characteristics

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

Reverse working voltage | Vgwu - - 5.5 \

Reverse current Ig - - 50 nA Vg=55V

Trigger voltage Vy 6.1 - - Y

Holding voltage Vi, 6.1 8 9.5 V I =10 mA

1) Device is electrically symmetrical

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

Parameter Symbol Values Unit Note / Test Condition

Min. Typ. Max.
Line capacitance C. - 12 20 pF Vg=0V,f =1MHz

Table 2-4 ESD and Surge Characteristics at T, = 25 °C, unless otherwise specified

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

Clamping voltage" 7 - 8 - v lyp=16A

Pin 1 to GND . 08 |- =30 A

Clamping voltage" 8.5 Iy p=16 A

GND to Pin1 125 lyp =30 A

Clamping voltage? - 7.5 - lpp = 1A, t, =8/20 us
- 96 - lop = 6 A, t = 8/20 ps

Dynamic resistance” Rovn - 0.13 - Q Pin 1 to GND

0.16 GND to Pin 1

1) ANSI/ESD STM5.5.1 - Electrostatic Discharge Sensitive Testing using Transmission Line Pulse (TLP) Model. TLP
conditions: Z, =50 Q, t,=100 ns, t, = 0.6 ns, |y and Vy p averaging window: t; = 30 ns to t, = 60 ns, extraction of
dynamic resistance using least squares fit of TLP characteristic between I 5, = 10 A and I p, = 40 A. Please refer to
Application Note AN210[1].

2) lpp according to IEC61000-4-5 (t, = 8/20 pus)
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Typical Characteristics at T, = 25 °C, unless otherwise specified

3 Typical Characteristics at T, = 25 °C, unless otherwise specified
108
107
< /
o /
//
N /
10'10 \\ ; ,/
\\\ /(
\\‘ 4
\~~.\ ///””’
101 \ e
6 5 4 3 2 4 0 1 2 3 4 5 6
VR V]

Figure 3-1 Reverse current: I = f(Vg)
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s 10 // \‘\
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L
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7
6 N L
6 5 4 -3 -2 A 0 1 2 3 4 5 6
VR V]
Figure 3-2 Line capacitance: C, = f(Vg), f = 1MHz
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Typical Characteristics at T, = 25 °C, unless otherwise specified

0o 30
: ESD206-B1-02ELS =—
: Rpyn ===
50 | 25
40 | 20
30 | 15
: Rpyn = 0.13 Q/
20 | / 10
10 | 5 2
f 2
< | <
9 0F 0 £
- : o
. ©
A =2
10 | 5 g
-20 1 -10
Rpyy = 0.16 Q :
-30 | -15
-40 1 -20
-50 1 -25
-20 -15 -10 -5 0 5 10 15 20
Vrip [V]
Figure 3-3 Clamping voltage (TLP): I p = f(V4.p) according ANSI/ESD STM5.5.1 - Electrostatic Discharge

Sensitivity Testing using Transmission Line Pulse (TLP) Model. TLP conditions: Z, =50 Q,
t, =100 ns, t, = 0.6 ns, |7, and Vq;, averaging window: t; = ns to t, = 60 ns, extraction of
dynamic resistance using squares fit to TLP characteristics between I, =10 A and

l1.p2 = 40 A. Please refer to Application Note AN210 [1]
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Typical Characteristics at T, = 25 °C, unless otherwise specified

' ESD206-B1-02ELS

Rpoyn

Ipp [A]
o

e

-15 -10

0

VoL [V]

10 15 20

Figure 3-4 Pulse current (IEC61000-4-5) versus clamping voltage: lpp = (V)
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Typical Characteristics at T, = 25 °C, unless otherwise specified

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

50 |

40 |

30 | Vv 44V

CL-max-peak =

20 |

VoL V]

VCL—SOns—peak =8V

10 | _
\ ;

-10 |

—ZO:
-50 0 50 100 150 200 250 300 350 400 450
tp [ns]

Figure 3-5 IEC61000-4-2 : V., = f(t), 8 kV positive pulse from pin 1 to pin 2

20 ¢
10 |

Scope: 6 GHz, 20 GS/s |

_ ~

VoL [V]
w
o

VCL-max-p‘eak = '51 Vv

60 VCL—30ns—peak =-8V '

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

Figure 3-6 1EC61000-4-2 : \V, = f(t), 8 kV negative pulse from pin 1 to pin 2
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Typical Characteristics at T, = 25 °C, unless otherwise specified

100 | T ' ' ]
Scope: 6 GHz, 20 GS/s :
80
60
— VCL-max-peak =82V
b
. 40
> VCL—SOns—peak =9V
20 | 1
0 o w e A.NV\/_'
-20 :

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

Figure 3-7 1EC61000-4-2 : \V, = f(t), 15 kV positive pulse from pin 1 to pin 2

20 ' T T T
Scope: 6 GHz, 20 GS/s |
ol ]
I o o ‘\—/\.—/"%J\/\
-20
>
o -40
N
-60 VCL-max-peak = -1 QO v —
80 VC‘?L—SOns—eeak = '1 ov ]
100 |

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

Figure 3-8 1EC61000-4-2 : \V, = f(t), 15 kV negative pulse from pin 1 to pin 2
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Package Information

4 Package Information
4.1 TSSLP-2-3
Top view Bottom view
0.31 1552 0.32:005
| ] 2l
| i ot (L g
- b1 8 4&
| I S [ =
L] i 1|
| w0 | | T
Cathode 0.05 MAX. || 0.26+0.035 /| .8
marking T
N
o
1) Dimension applies to plated terminals
TSSLP-2-3,-4-PO V01
Figure 4-1 TSSLP-2-3: Package outline (dimension in mm)
.32
93 5 0.27 o
3 Z
<
= 7
W o |
& [ 10
o o
I /B
3 2t °
o o
@ Copper [ Solder mask Stencil apertures
TSSLP-2-3, -4-FP V02
Figure 4-2 TSSLP-2-3: Footprint (dimension in mm)
4 0.35
— Tape type Ex | Ey
] Punched Tape | 0.43|0.73
§} & < 2 Embossed Tape | 0.37]0.67
& ve
i rEE (’ i Deliveries can be both tape types (no selection possible).
‘ ! Specification allows identical processing (pick & place) by users.
Cathode — _Ex
marking TSSLP-2-3,-4-TP V03

Figure 4-3 TSSLP-2-3: Tape and reel (dimension in mm)

Type code

——————————— Cathode marking
Figure 4-4 TSSLP-2-3: Marking example
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C S ESD206-B1-02 Series

Package Information

4.2 TSLP-2-19
Top view Bottom view
0.31:%Y%
0.05 MAX.| 0.6:0.05
i 0 2
! = C@’ 9
- u 2 =
| Sy | ——f—
| 0.5:0.035 ") | o
Cathode : 8
marking 9
Q
1) Dimension applies to plated terminals °
Figure 4-5 TSLP-2-19: Package outline (dimension in mm)
0.6
0 045 &
Sy =i
L3
=) - Y
— / i o i
o
\ ‘ /R
8 g °
S o
@ Copper [ Solder mask Stencil apertures
TSLP-2-19, -20-FP V01
Figure 4-6 TSLP-2-19: Footprint (dimension in mm)
4
-
Cathode ‘ |
marking {? Q} 2
| ¥ o
ﬂ}{*} {H
; Ly
— 076
TSLP-2-19, -20-TP V02
Figure 4-7 TSLP-2-19: Tape and reel (dimension in mm)
’7Type code
I
|
[ Cathode marking
TSLP-2-19, -20-MK V01
Figure 4-8 TSLP-2-19: Marking example
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