SXSEMI ESDBL0821Z-HAF

Low Clamping Voltage TVS Diode in a Thin 0201 Chip Scale Package

1 Low Clamping Voltage TVS Diode in a Thin 0201 Chip Scale
Package
11 Features

» ESD / Transient protection of susceptible 1/O lines to:
— IEC61000-4-2 (ESD): +16 kV (air/contact discharge)
— IEC61000-4-5 (surge): +3 A (8/20 ps))
* Low clamping voltage
+ Low dynamic resistance: Rpyy < 0.2 Q typ.
» Supports applications with signal voltage between -5.5V and 5.5 V max.
» Line capacitance: C, = 6.5 pF
* Minimized overshoot due to extremely low parasitic inductance of chip scale package
* Miniature form factor (XY) = 0201 (0.58 mm x 0.28 mm)
+ Thin 0.15 mm package thickness to allow direct integration into modules
+ Optimized assembly: its bidirectional and symmetric I/V characteristics allow
placement on the PCB with no danger of polarity orientation issues

1.2 Application Examples

» ESD Protection of highly susceptible IC/ASICs in audio, headset, human digital interfaces
» Dedicated solution to boost space saving and high performance in miniaturized modern electronics

1.3 Product Description
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a) Pin configuration top view b) Schematic diagram
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Figure 1-1 Pin Configuration and Schematic Diagram
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2 Characteristics

21 Maximum Ratings

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

Parameter Symbol Values Unit
Min. Typ. Max.

ESDY Vesp kV

Contact discharge -16 - 16

Air discharge -16 - 16

Peak pulse current (t, = 8/20 us)? | Ipp -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, C = 150 pF discharge network)
2) lpp according to IEC61000-4-5 (t, = 8/20 ps)

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.
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2.2 Electrical Characteristics at T, = 25 °C, unless otherwise specified
IF
A
Ipp )
Irp
VF .. Forward voltage
Ir ... Forward current
VR .. Reverse voltage
IR .. Reverse current
Vre Ix
Viep Ver Vewm T
VR B — : > VF
Trwm VRwm Ver Vic
Ig ViLp
4V RpynN ... Dynamic resistance
VRWM ... Reverse working voltage max.
Al VBr .. Breakdown voltage
VFc ... Forward clamping voltage
VRC ... Reverse clamping voltage
Vrrp ... TLP voltage
IRwM ... Reverse working current max.
Ipp IR ... Reverse current
? Ipp ... Peak pulse current
Irp
Y ITrp ... 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

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

Reverse working voltage | Vgwu -5.5 - 5.5 \

Breakdown voltage Vir 6 - 10 \ lgr=1mMA

Reverse current g - 0.1 100 nA Vg=55V

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

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

Line capacitance C. 6.5 pF Vg=0V,f =1MHz

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

Parameter Symbol Values Unit Note / Test Condition

Min. Typ. Max.
Clamping voltage" A - 12 - v Vesp = 8 kV

contact discharge

Clamping voltage?

= 10 - ITLP = 1 A

= 13 = ITLP = 16 A
Clamping voltage®

= 10 = IPP = 1 A

= 12.5 = IPP = 3 A
Dynamic resistance? Rovn - 0.2 - Q

1) Vggp according to IEC61000-4-2 (R = 330 Q, C = 150 pF discharge network)

2) ANSI/ESDSTM5.5.1-Electrostatistic Discharge Sensitivity Testing using Transmission Line Pulse (TLP) Model. TLP

conditions: Z, = 50 Q, t, = 100 ns, t, = 0.6 ns, |1 and V p average window: t; = 30 ns to t, = 60 ns, extraction of dynamic
resistance using squares fit to TLP characteristics between I 1 = 2.5 Aand I} p, = 17 A. Please refer to Application Note

AN210[1]

3) Ipp according to IEC61000-4-5 (t, = 8/20 us)
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3 Typical Characteristics
Curves specified at T, = 25 °C, unless otherwise specified
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Figure 3-1 Reverse current: I = f(Vg)
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Figure 3-2 Reverse current: I =1(T,), VR =5.5V
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Figure 3-3 Reverse voltage: Vgg =f(T,), Ig =1 mA
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Figure 3-4 Line capacitance: C, = f(Vg), f =1 MHz
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Figure 3-5 Clamping voltage (TLP): I p = f(V.p) according ANSI/ESDSTM5.5.1-Electrostatistic
Discharge Sensitivity Testing using Transmission Line Pulse (TLP) Model. TLP conditions:
Z,=50Q,t =100 ns, t. = 0.6 ns, I, and V ; average window: t, = 30 ns to t, = 60 ns,
extraction of dynamic resistance using squares fit to TLP characteristics between
lt.pq = 2.5 A and I p, = 17 A. Please refer to Application Note AN210[1]
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Figure 3-6 Pulse current (IEC61000-4-5) versus clamping voltage: lpp = (V)
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Figure 3-7 IEC61000-4-2: V, = f(t), +8 kV pulse
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Figure 3-8 1EC61000-4-2: V., = f(t), -8 kV pulse
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Figure 3-9 |EC61000-4-2: V¢, = f(t), +15 kV pulse
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Figure 3-10 IEC61000-4-2: V, = f(t), -15 kV pulse
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4 Application Information

Protected data line with signal level
-55Vupto +5.5 V (bi-directional) ESD
* I/O sensitive
device

Connector

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 (or pin 1) should be connected directly to a ground plane on

the board .
A€

Figure 4-1 Single line, bi-directional ESD / Transient protection
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5 Package
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Figure 5-1 WLL-2-1 Package outline (dimension in mm)
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Figure 5-2 WLL-2-1 Footprint (dimension in mm)
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