
UTD Semiconductor Co.,Limited
Jan.2025 1 of 8www.umw-ic.com

UMW UCLAMP3301D

1.Description 2.Applications

Cell Phone Handsets and Accessories

Laser Diode Protection

Notebooks, Desktops, & Servers

Portable Instrumentation

Analog Inputs

Suitable replacement for MLVs in ESD 

protectionapplications

Protects one line

Low clamping voltage

Working voltages: 3.3V

Low leakage current

3.Features

100 Watts peak pulse power (tp = 8/20µs)

Transient protection for data lines to

IEC 61000-4-2 (ESD) ±15kV (air), ±8kV (contact)

IEC 61000-4-4 (EFT) 40A (tp = 5/50ns)

IEC 61000-4-5 (Lightning) 10A (tp = 8/20µs)

Small package for use in portable electronics

Solid-state silicon-avalanche technology

The UClamp3301D is in a SOD-323 package 

and will protect one unidirectional line. They 

give the designer the flexibility to protect one 

line in applications where arrays are not practical.

They may be used to meet the ESD immunity 

requirements of IEC 61000-4-2, Level 4 (±15kV 

air, ±8kV contact discharge)

4.Pinning information

SOD-323

Pin1 Pin2
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5.Absolute Maximum Rating

Value UnitsParameter

Peak Pulse Power (tp=8/20µs)

Peak Pulse Current (tp=8/20µs)

ESD Voltage (HBM Waveform per lEC 61000-4-2)

Junction Temperature

Storage Temperature

Symbol

PPK

IPP

VPP

 TJ

TSTG

100

10

30

-55 to 125

-55 to 150

Watts

A

kV

°C

°C 

6.Electrical Characteristics

Reverse Stand-Off Voltage

Punch-Through Voltage

Snap-Back Voltage

Reverse Leakage Current

Clamping Voltage

Steering Diode Forward Voltage

(Reverse Clamping Voltage)

Junction Capacitance

IPT=2µA

ISB=50mA

VRWM=3.3V, T=25°C

IPP=1A, tp=8/20µs, Pin 1 to 2

IPP=5A, tp=8/20µs, Pin 1 to 2

IPP=10A, tp=8/20µs, Pin 1 to 2

VR=0V, f=1MHz

IPP=1A, tp=8/20µs, Pin 2 to 1

Symbol Conditions Min Typ Max UnitsParameter

VRWM

VPT

VSB

IR

VC

CJ

VF

3.5

2.8

1.8 V

3.3

0.5

4.5

5.5

9.5

50

V

V

V

µA

V

V

V

pF
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Figure 1: Clamping Voltage vs. Peak Pulse Current Figure 2: Power Derating Curve

Ambient Temperature - TA (°C)

7.Typical characteristic
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Peak Pulse Current - IPP(A)

Figure 3: Insertion Loss S21 Figure 4: Normalized Capacitance vs. Reverse Voltage
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Figure 5: Insertion Loss S21

Reverse Voltage - VR(V)
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Device Connection Options

The ULCAMP3301Dis designed to protect one I/O,or power supply line.  It will present a high impedance to the 

protected line up to 3.3 volts.  It will “turn on” when the line voltage exceeds 3.5 volts.  The device is unidirectional 

and may be used on lines where the signal polarity is above ground.  The cathode band should be placed towards 

the line that is to be protected.Due to the “snap-back” characteristics of the low voltage TVS, it is not recommended 

that the I/O line be directly connected to a DC source greater than snapback votlage (VSB) as the device can latch 

on as described below.

EPD TVS Characteristics

The ULCAMP3301D is constructed using proprietary EPD technology. The structure of the EPD TVS is vastly 

different from the traditional pn-junction devices. At voltages below 5V, high leakage current and junction 

capacitance render conventional ava-lanche technology impractical for most applications. However, by utilizing the 

EPD technology, the ULCAMP3301D can effective�ly operate at 3.3V while maintaining excellent electrical 

characteristics.

IPP

ISB

IPT

IR

VRWM VV PT VC

VF

IF

SB

EPD TVS IV Characteristic Curve
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The EPD TVS employs a complex nppn structure in contrast to the pn structure normally found in traditional silicon-

avalanche TVS diodes. Since the EPD TVS devices use a 4-layer structure, they exhibit a slightly different IV chara-

cteristic curve when compared to conventional devices. During normal operation, the device represents a high

impedance to the circuit up to the device working voltage (VRWM). During an ESD event, the device will begin to 

conduct and will enter a low impedance state when the punch through voltage (VPT) is exceeded. Unlike a 

conventional device, the low voltage TVS will exhibit a slight negative resistance characteristic as it conducts current. 

This characteristic aids in lowering the clamping voltage of the device, but must be considered in applications where 

DC voltages are present.

When the TVS is conducting current, it will exhibit a slight “snap-back” or negative resistance characteristics due to 

its structures.  This point is defined on the curve by the snap-back voltage (VSB) and snap-backcurrent (ISB).  To 

return to a non-conducting state, the current through the device must fall below the ISB (approximately <50mA) and 

the voltage must fall below the VSB (normally 2.8 volts for a 3.3V device).  If a 3.3V TVS is connected to 3.3V DC 

source, it will never fall below the snap-back voltage of 2.8V and will therefore stay in a conducting state.



9.SOD-323 Package Outline Dimensions
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DIMENSIONS (mm are the original dimensions)

Min
Max

0.25 0.10 1.60 1.15 2.30

1.20

0.90

0.40 0.15 1.80 1.35 2.80

0.01

0.10

0.20

0.50

Symbol A bp C D E HE A1
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10.Ordering information

ww: Batch Code

3U
UMW ww

Base QTY Delivery ModePackageOrder Code

UMW UCLAMP3301D SOD-323 3000 Tape and reel

www.umw-ic.com UMW UCLAMP3301D



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.

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.

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.

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 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.

11.Disclaimer
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