U |\/|W® UMW GSOTxx-E3-08

@ @ ‘;ﬁ Single-Line ESD Protection

1.Features

= ESD immunity acc. IEC 61000-4-2 = Single-line ESD protection device
* 30 kV contact discharge = ESD capability according to AEC-Q101:
1 30 kV air discharge human body model: class H3B: > 8 kV

2.Pinning information

H

NG

SOT-23

3.1Absolute Maximum Ratings GSOT03

Parameter Symbol Symbol Value ([Units
Peak pulse current Pin 3 to 1 acc. IEC 61000-4-5, t,=8/20us; single shot Ippm 30 A
Peak pulse power Pin 3 to 1 acc. IEC 61000-4-5, t,=8/20us; single shot Pep 369 w

Contact discharge acc. IEC 61000-4-2; 10 pulses 130 kV
ESD immunity VEesp

Air discharge acc. IEC 61000-4-2; 10 pulses 130 kV
Junction Temperature | Junction temperature T, -40 to 125 °C
Storage temperature Tste -55 to 150 °C
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3.2Absolute Maximum Ratings GSOTO04

Single-Line ESD Protection

Parameter Symbol Symbol Value |Units
Peak pulse current Pin 3 to 1 acc. IEC 61000-4-5, t,=8/20ys; single shot lppm 30 A
Peak pulse power Pin 3 to 1 acc. IEC 61000-4-5, t,=8/20us; single shot Pep 429 w

Contact discharge acc. IEC 61000-4-2; 10 pulses 130 kV
ESD immunity Vesp
Air discharge acc. IEC 61000-4-2; 10 pulses +30 kV
Junction Temperature | Junction temperature T, -40 to 125 °C
Storage temperature Tste -55 to 150 °C
3.3Absolute Maximum Ratings GSOTO05

Parameter Symbol Symbol Value (Units
Peak pulse current Pin 3 to 1 acc. IEC 61000-4-5, t,=8/20us; single shot lppwm 30 A
Peak pulse power Pin 3 to 1 acc. IEC 61000-4-5, t,=8/20ps; single shot Prp 480 W

Contact discharge acc. IEC 61000-4-2; 10 pulses +30 kV
ESD immunity Vesp
Air discharge acc. IEC 61000-4-2; 10 pulses +30 kV
Junction Temperature | Junction temperature T, -40 to 125 °C
Storage temperature Tste -55 to 150 °C
3.4Absolute Maximum Ratings GSOT08

Parameter Symbol Symbol Value [Units
Peak pulse current Pin 3 to 1 acc. IEC 61000-4-5, t,=8/20ps; single shot Ippm 18 A
Peak pulse power Pin 3 to 1 acc. IEC 61000-4-5, t,=8/20ys; single shot Pep 345 w

Contact discharge acc. IEC 61000-4-2; 10 pulses +30 kV
ESD immunity Vesp

Air discharge acc. IEC 61000-4-2; 10 pulses +30 kV
Junction Temperature | Junction temperature T, -40 to 125 °C
Storage temperature Tste -55 to 150 °C
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3.5 Absolute Maximum Ratings GSOT12

Single-Line ESD Protection

Parameter Symbol Symbol Value |Units
Peak pulse current Pin 3 to 1 acc. IEC 61000-4-5, t,=8/20ys; single shot lppm 12 A
Peak pulse power Pin 3 to 1 acc. IEC 61000-4-5, t,=8/20us; single shot Pep 312 w

Contact discharge acc. IEC 61000-4-2; 10 pulses 130 kV
ESD immunity Vesp
Air discharge acc. IEC 61000-4-2; 10 pulses +30 kV
Junction Temperature | Junction temperature T, -40 to 125 °C
Storage temperature Tste -55 to 150 °C
3.6Absolute Maximum Ratings GSOT15

Parameter Symbol Symbol Value (Units
Peak pulse current Pin 3 to 1 acc. IEC 61000-4-5, t,=8/20us; single shot lppwm 8 A
Peak pulse power Pin 3 to 1 acc. IEC 61000-4-5, t,=8/20ps; single shot Prp 230 W

Contact discharge acc. IEC 61000-4-2; 10 pulses +30 kV
ESD immunity Vesp
Air discharge acc. IEC 61000-4-2; 10 pulses +30 kV
Junction Temperature | Junction temperature T, -40 to 125 °C
Storage temperature Tste -55 to 150 °C
3.7Absolute Maximum Ratings GSOT24
Parameter Symbol Symbol Value [Units
Peak pulse current Pin 3 to 1 acc. IEC 61000-4-5, t,=8/20ps; single shot Ippm 5 A
Peak pulse power Pin 3 to 1 acc. IEC 61000-4-5, t,=8/20ys; single shot Pep 235 w
Contact discharge acc. IEC 61000-4-2; 10 pulses +30 kV
ESD immunity Vesp
Air discharge acc. IEC 61000-4-2; 10 pulses +30 kV
Junction Temperature | Junction temperature T, -40 to 125 °C
Storage temperature Tste -55 to 150 °C
U M W ® UTD Semiconductor Co.,Limited
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3.8Absolute Maximum Ratings GSOT36

Parameter Symbol Symbol Value |Units
Peak pulse current Pin 3 to 1 acc. IEC 61000-4-5, t,=8/20us; single shot lppm 3.5 A
Peak pulse power Pin 3 to 1 acc. IEC 61000-4-5, t,=8/20us; single shot Pee 248 w

Contact discharge acc. IEC 61000-4-2; 10 pulses 130 kV
ESD immunity Vesp

Air discharge acc. IEC 61000-4-2; 10 pulses +30 kV
Junction Temperature | Junction temperature T, -40 to 125 °C
Storage temperature Tste -55 to 150 °C
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4.BiAs-MODE (1-line Bidirectional Asymmetrical protection mode)

With the GSOTxx one signal- or data-lines (L1) can be protected against voltage transients. With pin 1 connected to
ground and pin 3 connected to a signal- or data-line which has to be protect ed. As long as the voltage level on the
data- or signal-line is between 0 V (ground level) and the specified maximum reverse working voltage (Vrwu) the
protection diod e between pin 1 and pin 3 offers a high isolation to the ground line. The protection device behaves
like an open switch.As soon as any positive transient voltage signal exceeds the breakdown voltage level of the pro-
tection diode, the diode becomes conductive and shorts the transient current to ground . Now the protection device
behaves like a closed switch. The clamping voltage (V¢) is defined by the breakdown voltage (Vgr) level plus the
voltage drop at the series impedance (resistance and inductance) of the protection diode.Any negative transient
signal will be clamped accordingly. The negative transient current is flowin g in the forward direction through the
protection diode. The low forward voltage (Vg) clamps the negative transient close to the ground level.Due to the
different clamping levels in forward and reverse direction the GSOTxx clamping behavior is Bidirectional and

Asymmetrical (BiAs).

%
5 2] % BiAs

Ground
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5.1Electrical Characteristics GSOTO03 (T,,,,=25 °C)

between pin 3 and pin 1

Parameter Symbol Test Conditions/Remarks Min | Typ | Max |Units
Protection paths Neannet | Number of lines which can be protected 1 lines
Reverse stand-off voltage Vewn | Max. reverse working voltage 3.3 Vv
Reverse voltage Vg at Iz==100pA 3.3 Vv
Reverse current Ir at Vg=3.3V 100 | pA
Reverse breakdown voltage Vir at Iz=1mA 4 4.6 55 \Y

at Iep=1A 57 | 7.5 \Y
Reverse clamping voltage Ve

at IppzlppMzsoA 10 12.3 \Y

at lep=1A 1 1.2 Y
Forward clamping voltage Ve

at lep=lppn=30 A 4.5 \Y

at V=0V, f=1MHz 420 | 600 | pF
Capacitance Co

at Vg=1.6V, f=1MHz 260 pF

5.2Electrical Characteristics GSOTO04 (T,,,,=25 °C)

between pin 3 and pin 1

Parameter Symbol Test Conditions/Remarks Min | Typ | Max (Units
Protection paths Neramel | Number of lines which can be protected 1 lines
Reverse stand-off voltage Vewm Max. reverse working voltage 4 Vv
Reverse voltage Vr at [r=20upA 4 \Y
Reverse current Ir at V=4V 20 MA
Reverse breakdown voltage Ver at Iz=1mA 5 6.1 7 Vv

at lep=1A 7.5 9 \Y
Reverse clamping voltage Ve

at lpp=lppy=30 A 1.2 | 14.3 \Y

at Iep=1A 1 1.2 \Y
Forward clamping voltage Ve

at Ipp=|ppM=30 A 4.5 \Y

at V=0V, f=1MHz 310 | 450 | pF
Capacitance Co

at Vg=2V, f=1MHz 200 pF
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5.3Electrical Characteristics GSOTO05 (T,,,,,=25 °C)

between pin 3 and pin 1

Single-Line ESD Protection

Parameter Symbol Test Conditions/Remarks Min | Typ | Max |Units
Protection paths Neannet | Number of lines which can be protected 1 lines
Reverse stand-off voltage Vewn | Max. reverse working voltage 5 \Y
Reverse voltage Vg at Iz=10pA 5 Vv
Reverse current Ir at Vg=5V 10 MA
Reverse breakdown voltage Vir at Iz=1mA 6 6.8 8 \Y

at Iep=1A 7 8.7 \Y
Reverse clamping voltage Ve
at IppzlppMzso A 12 16 V
at lep=1A 1 1.2 Y
Forward clamping voltage Ve
at lep=lppn=30 A 4.5 \Y
at V=0V, f=1MHz 260 | 350 | pF
Capacitance Co
at Vg=2.5V, f=1MHz 150 pF
5.4Electrical Characteristics GSOTO08 (T,,,,=25 °C)
between pin 3 and pin 1

Parameter Symbol Test Conditions/Remarks Min | Typ | Max (Units
Protection paths Nerannet | Number of lines which can be protected 1 lines
Reverse stand-off voltage Vewm Max. reverse working voltage 8 Vv
Reverse voltage Vr at [z=5pA 8 \Y
Reverse current Ir at Vg=8V 5 MA
Reverse breakdown voltage Ver at Iz=1mA 9 10 11 Vv

at lep=1A 10.7 | 13 \Y
Reverse clamping voltage Ve

at Ipp=|ppM=18A 15.2 1 19.2 \Y

at Iep=1A 1 1.2 \Y
Forward clamping voltage Ve

at Ipp=|ppM=1 8A 3 \Y

at V=0V, f=1MHz 160 | 250 | pF
Capacitance Co

at V=4V, f=1MHz 80 pF
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5.5Electrical Characteristics GSOT12 (T,,,,=25 °C)

between pin 3 and pin 1

Parameter Symbol Test Conditions/Remarks Min | Typ | Max |Units
Protection paths Neannet | Number of lines which can be protected 1 lines
Reverse stand-off voltage Vewn | Max. reverse working voltage 12 Vv
Reverse voltage Vg at Iz=1pA 12 Vv
Reverse current Ir at Vg=12V 1 MA
Reverse breakdown voltage Vir at Iz=1mA 135 | 15 | 16.5 \Y

at Iep=1A 154 1187 | V
Reverse clamping voltage Ve

at IppzlppM:12A 21.2 26 \Y

at lep=1A 1 1.2 Y
Forward clamping voltage Ve

at lep=lppn=12A 2.2 Y

at V=0V, f=1MHz 115 | 150 | pF
Capacitance Co

at V=6V, f=1MHz 50 pF

5.6Electrical Characteristics GSOT15 (T,,,,=25 °C)

between pin 3 and pin 1

Parameter Symbol Test Conditions/Remarks Min | Typ | Max (Units
Protection paths Neramel | Number of lines which can be protected 1 lines
Reverse stand-off voltage Vewm | Max. reverse working voltage 15 \Y
Reverse voltage Vr at [R=1pA 15 \Y
Reverse current Ir at Vg=15V 1 MA
Reverse breakdown voltage Ver at Iz=1mA 16.5( 18 20 Vv

at lpp=1A 194 1235| V
Reverse clamping voltage Ve

at lep=lppmy=8A 248 (288 | V

at lpp=1A 1 1.2 \Y
Forward clamping voltage Ve

at Ipp=|ppM=8A 1.8 \Y

at Vg=0V, f=1MHz 90 | 120 | pF
Capacitance Co

at Vg=7.5V, f=1MHz 35 pF
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5.7Electrical Characteristics GSOT24 (T,,,,=25 °C)

between pin 3 and pin 1

Single-Line ESD Protection

Parameter Symbol Test Conditions/Remarks Min | Typ | Max |Units
Protection paths Neannet | Number of lines which can be protected 1 lines
Reverse stand-off voltage Vewn | Max. reverse working voltage 24 Vv
Reverse voltage Vg at Iz=1pA 24 Vv
Reverse current Ir at Vg=24V 1 MA
Reverse breakdown voltage Vir at Iz=1mA 27 30 33 \Y

at lpp=1A 34 41 \Y
Reverse clamping voltage Ve
at IppzlppMzsA 41 47 \Y
at lep=1A 1 1.2 Y
Forward clamping voltage Ve
at lep=lppmy=5A 14 \Y
at Vg=0V, f=1MHz 65 80 pF
Capacitance Co
at Vg=12V, f=1MHz 20 pF
5.8Electrical Characteristics GSOT36 (T,,,,,=25 °C)
between pin 3 and pin 1

Parameter Symbol Test Conditions/Remarks Min | Typ | Max (Units
Protection paths Neramel | Number of lines which can be protected 1 lines
Reverse stand-off voltage Vewm | Max. reverse working voltage 36 \Y
Reverse voltage Vr at [R=1pA 36 \Y
Reverse current Ir at V=36V 1 MA
Reverse breakdown voltage Ver at Iz=1mA 39 43 47 Vv

at lep=1A 49 60 \Y
Reverse clamping voltage Ve

at lpp=lppy=3.5A 59 71 \Y

at lpp=1A 1 1.2 \Y
Forward clamping voltage Ve

at Ipp=|ppM=3.5A 1.3 V

at V=0V, f=1MHz 52 65 pF
Capacitance Co

at Vg=18V, f=1MHz 12 pF
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6.1Typical characteristic
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Figure 1: Typical Forward Current I vs. Figure 2: ESD Discharge Current Waveform
Forward Voltage V¢ According to IEC 61000-4-2 (330 Q / 150 pF)
50
FTTTT
45 | GSOT36 100 J)— 8 ps to 100 %
0 il /
T,=25°C /
35 80 '
. GSOT24 =
> 30 é
< 25 § 80 M 20 ps to 50 %
20 | GsoT1s 0 \
5 [Gs6T12 /
L P 20
5 /
0 0
0.01 1 100 10 000 0 10 20 30 40
lr (UA) t (us)
Figure 3: Typical Reverse Voltage Vg vs. Figure 4: 8/20 us Peak Pulse Current Waveform
Reverse Current Ig According to IEC 61000-4-5
8 40 reaion line I , GSOT15
Pin 3 to 1 Transmission line pulse (TLP): /
7 i 35 /
6 [ dl i 30
7 il - J/ GSOT12
. 5 ;;i‘ N . S 25 /
2 ; T A
« 4 i = 20 [ GSOTO08
> L~ >0 —/Gsoms
S T 15 %/"ésomr
2 A 10 /% GSOT03
Hm
i i 5
o L 0
0.01 1 0 20 40 60 80 100
Iree (A)
Figure 5: Typical Reverse Voltage Vg vs. Figure 6: Typical Clamping Voltage vs.
Reverse Current I Peak Pulse Current

UTD Semiconductor Co.,Limited U M W ®
10 of 14 Feb.2025



WWW.Uumw-ic.com

UMW GSOTxx-E3-08

€)@

6.2Typical characteristic

Single-Line ESD Protection
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7.S0T-23 Package Outline Dimensions

DIMENSIONS (mm are the original dimensions)

Symbol A B b C D E He A1 L,
Min 095 | 178 | 0.35 | 0.08 [ 270 | 1.20 | 2.20 | 0.013 | 0.20

Max 140 | 2.04 | 0.50 | 0.19 | 3.10 | 1.65 | 3.00 | 0.100 | 0.50

@
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8.0rdering information

05

UMW yww

yww: Batch Code

Single-Line ESD Protection

Order Code Marking Package Base QTY Delivery Mode
UMW GSOTO03-E3-08 03 SOT-23 3000 Tape and reel
UMW GSOT04-E3-08 04 SOT-23 3000 Tape and reel
UMW GSOTO05-E3-08 05 SOT-23 3000 Tape and reel
UMW GSOTO08-E3-08 08 SOT-23 3000 Tape and reel
UMW GSOT12-E3-08 12 SOT-23 3000 Tape and reel
UMW GSOT15-E3-08 15 SOT-23 3000 Tape and reel
UMW GSOT24-E3-08 24 SOT-23 3000 Tape and reel
UMW GSOT36-E3-08 36 SOT-23 3000 Tape and reel
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9.Disclaimer

UMW reserves the right to make changes to all products, specifications. Customers should obtain the latest version

of product documentation and verify the completeness and currency of the information before placing an order.

When applying our products, please do not exceed the maximum rated values, as this may affect the reliability of the
entire system. Under certain conditions, any semiconductor product may experience faults or failures. Buyers are
responsible for adhering to safety standards and implementing safety measures during system design, prototyping,
and manufacturing when using our products to prevent potential failure risks that could lead to personal injury or

property damage.

Unless explicitly stated in writing, UMW products are not intended for use in medical, life-saving, or life-sustaining
applications, nor for any other applications where product failure could result in personal injury or death. If customers

use or sell the product for such applications without explicit authorization, they assume all associated risks.

When reselling, applying, or exporting, please comply with export control laws and regulations of China, the United
States, the United Kingdom, the European Union, and other relevant countries, regions, and international

organizations.

This document and any actions by UMW do not grant any intellectual property rights, whether express or implied,
by estoppel or otherwise. The product names and marks mentioned herein may be trademarks of their respective

owners.
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