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UMD05-323UNITED MICRO DEVICE INC.  

Description 
TVS diodes are designed to replace multilayer 
varistors (MLVs) in portable applications such as 
cell phones, notebook computers, and PDA’s. 
They offer superior electrical characteristics such 
as lower clamping voltage and no device 
degradation when compared to MLVs.  
 
The UMD05-323 is a Uni-Directional TVS that is 
designed to provide high overvoltage protection 
by clamping action and have instantaneous 
response to transient overvoltages. The SOD-323 
is a very small package which allows space 
saving on high density printed circuit board and 
also gives the designer the flexibility to protect 
one line in applications where arrays are not 
practical.   
  

Features 
* Solid-state silicon-avalanche technology 
* SOD-323 package 
* Uni-Directional protection 
* Protects one I/O or Power line  
* 500 Watts peak pulse power (tp = 8/20µs) 
* Working voltage: 5V 
* Low clamping factor Vcl/Vbr 
* Low leakage current 
* Complies with the following standards: 
  - IEC 61000-4-2 (ESD) Air-15kv, Contact-8kv 
  - IEC 61000-4-4 (EFT) 40A (5/50ns)  

- IEC 61000-4-5 (Surge) 24A (8/20µs) 
 
 
 

High-Power Surge TVS  

 

SOD-323 Pin Configuration 

Pin
 

       Description
1         Cathode 
2         Anode 
 
 

Mechanical Characteristics 
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* Molded JEDEC SOD-323 package 
* Weight 5 milligrams (Approximate)
* Available in Lead-Free Pure-Tin Plating 
* Solder Reflow Temp.: Pure-Tin (Sn), 260
* Consult Factory for Leaded Device Availability 
* Flammability Rating UL 94V-0 
* 8mm Tape and Reel per EIA Stan
* Device Marking: Marking Code, Polarity B

Applications 
* Cellular Handset 
* PDA 
* Noteb
* Digital Cam
* Wifi Phone
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Absolute Maximum Ratings @ 25ºC unless otherwise specified  
Parameter Symbol Value Units 
Peak Pulse Power; pulse waveform = 8/20µs Ppp 500 W 
Peak Pulse Current; pulse waveform = 8/20µs Ipp 42 A 
ESD per IEC 61000-4-2 (Air) 
ESD per IEC 61000-4-2 (Contact) 

Vpp 
±20 
±15 

kV 

Operating Temperature Tj -55 to 150 ºC 
Storage Temperature Tstg -55 to 150 ºC 
Note: For a surge greater than maximum values, the diode will fail in short-circuit. 

Uni-Directional Protection 

Current 

Vc Vbr Vwm

Ir

Ipp Symbol

Current 

Ir

Ipp Symbol

Vc Vbr Vwm

 
 

Electrical Characteristics @ 25ºC unless otherwise specified 

Parameter Symbol Conditions Minimum Typical Maximum Units 
Stand-off Voltage Vwm    5.0 V 
Breakdown Voltage Vbr It=1mA 6.0   V 
Leakage Current Ir Vwm=5V, T=25ºC   10 µA 
Clamping Voltage Vc Ipp=1A, Tp=8/20µs   9.8 V 
Clamping Voltage Vc Ipp=42A, Tp=8/20µs   13.5 V 
Peak Pulse Current Ipp Tp=8/20µs   42 A 
Junction Capacitance Cj Vr=0V, f=1MHz  350  pF 
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Electrical Characteristics Graphs 
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Applications Information 
The UMD05-323 is designed to protect one data, 
I/O, or power supply line. The Device is 
Uni-Directional 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.  
 
When a transient voltage appears, the 
UMD05-323 becomes active, clamping the 
voltage to a certain level and directing the 
transient current to ground. 

TVS diode

VOUT

Transient Current

I1

Transient Voltage

VIN

Line Signal Polarity

Positive +ve

TVS diode

VOUT

Transient Current

Transient Voltage

VIN
I1

Line Signal Polarity

Positive +ve

Transient Current

Transient Voltage

VIN

Line Signal Polarity

Positive +ve

I1

 

Mobile Handset 
Main Parts in Mobile Phone 

• Baseband 
 Central Processing Unit (CPU)   
 Power Management Unit (PMU) 
 Flash IC 

• RF Module  
 RF Transceiver 
 RF Power Amplifier 

• LCD & Backlight 
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Areas That Require ESD Protection 

Baseband
Mixed 
Signal

Digital 
Control

DSP Audio

RF 
TransceiverPWR 

AMP

ANT
I/O Ports

RS-232 SerialUSB
External 
Memory Memory

SIM 
Card

Speaker Driver

MIC Controller

Imaging
Camera Power Flash Driver

KeypadLCD & Backlight Pointing Device Vibrator

Bat 
Charger

USB 
Charger

Bat 

+
-

Battery Management
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Battery Management

UMD05-323 on Battery Management Application 

 
 

Transient Voltage Clamped Transient 

Protected LoadTVS Transient Current 

+

- 

-

+

Ground 
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Circuit Board Layout Recommendations 
Good circuit board layout is critical for the 
suppression of fast rise-time transients such as 
ESD. The following guidelines are recommended: 

• Place the TVS near the input terminals or 
connectors to restrict transient coupling. 

• Minimize the path length between the TVS 
and the protected line. 

• The ESD transient return path to ground 
should be kept as short as possible. 

• Place a TVS and decoupling capacitor 
between power and ground of components 
that may be vulnerable to electrostatic 
discharges to the ground plane. 

• Minimize all conductive loops including 
power and ground loops. 

• Use multilayer boards when possible. 
• Minimize interconnecting line lengths. 
• Never run critical signals near board edges. 
• Fill unused portions of the PCB with 

ground plane. 

Matte Tin Lead Finish 
Matte tin has become the industry standard 
lead-free replacement for SnPb lead finishes. A 
matte tin finish is composed of 100% tin solder 
with large grains. Since the solder volume on the 
leads is small compared to the solder paste 
volume that is placed on the land pattern of the 
PCB, the reflow profile will be determined by the 
requirements of the solder paste. Therefore, these 
devices are compatible with both lead-free and 
SnPb assembly techniques. Unlike other lead-free 
compositions, matte tin does not have any added 
alloys that can cause degradation to solder joint. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Component Placement 
             

             
SOD-323 on recommended (SOD-323) Solder 
Pad. 
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Soldering Method for UMD’s Products 
1. Storage environment: Temperature = 10ºC~35ºC Humidity = 65%±15% 
2. Reflow soldering of surface-mount devices 

 
 

Profile Feature Pb-Free Assembly 
Average ramp-up rate (TL to TP) <3ºC/sec 
Preheat 

- Temperature Min (TSmin) 

- Temperature Max (TSmax) 
- Time (min to max) (ts) 

 
150ºC 
200ºC 

60~180sec 
TSmax to TL 

- Ramp-up Rate 
 

<3ºC/sec 
Time maintained above: 

- Temperature (TL) 
- Time (tL) 

 
220ºC 

50~145sec 
Peak Temperature (Tp) 260ºC +0/-5ºC 
Time within 5ºC of actual Peak 
Temperature (tp) 

20~40sec 

Ramp-down Rate <6ºC/sec 
Time 25ºC to peak Temperature <8 minutes 
 
Flow (wave) soldering (solder dipping) 

Products Dipping time 
Pb devices 5sec±1sec 
Pb-Free devices 5sec±1sec 
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SOD-323 Dimension Drawing

 

*: Typical  
Dimensions 

Inches mm Dim 
Min Max Min Max 

A 0.063 0.071 1.60 1.80 
B 0.045 0.057 1.15 1.45 
C 0.031 0.039 0.80 1.00 
D 0.010 0.016 0.25 0.40 

D1 - *0.016 - *0.4 
D2 - *0.020 - *0.5 
E 0.006 - 0.15 - 
e - *0.087 - *2.20 
H - 0.004 - 0.10 
J 0.004 0.007 0.089 0.18 
K 0.091 0.106 2.30 2.70 

SOD-323 Carrier Dimension

 
 

Dim Min Inch Max Inch Min mm Max mm Dim Min Inch Max Inch Min mm Max mm
A0 0.056 0.064 1.42 1.62 D0 0.055 0.063 1.40 1.60
B0 0.110 0.118 2.80 3.00 D1 0.030 0.049 0.75 1.25
K0 0.049 0.057 1.25 1.45 W 0.311 0.327 7.90 8.30
P0 0.154 0.161 3.90 4.10 G - *0.082 - *2.08
P1 0.154 0.161 3.90 4.10 H - *0.042 - *1.07
P2 0.077 0.081 1.95 2.05 I - *0.033 - *0.84
T 0.009 0.011 0.24 0.27 a1 - 5º - 5º
E 0.065 0.073 1.65 1.85 a2 - 8º - 8º
F 0.136 0.140 3.45 3.55 *: Typical
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Marking Code 
Part Number Device Marking 
UMD05-323 05 

 

Ordering Information 
Part Number Lead Finish Qty Per Reel Reel Size 
UMD05-323 Pb-Free 3,000 7 inch 

 

Please Read Carefully 
 
Information in this document is provided solely in connection with UMD products. UMD reserves the right to make changes, corrections, 

modifications or improvements, to this document, and the products and services described herein at any time, without notice. 
 
All UMD products are sold pursuant to UMD’s terms and conditions of sale. 
 
Purchasers are solely responsible for the choice, selection and use of the UMD products and services described herein, and UMD assumes no 

liability whatsoever relating to the choice, selection or use of the UMD products and services described herein.  
 
No license, express or implied, by estoppels or otherwise, to any intellectual property rights is granted under this document. If any part of this 

document refers to any third party products or services it shall not be deemed a license grant by UMD for the use of such third party products 

or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such third 

party products or services or any intellectual property contained therein. 
 
Unless otherwise set forth in UMD’s Terms and Conditions of sale UMD disclaims any express or implied warranty with respect to the use 

and/or sale of UMD products including without limitation implied warranties of merchantability, fitness for a particular purpose (and their 

equivalents under the laws of any jurisdiction), or infringement of any patent, copyright or other intellectual property right. 
 
Unless expressly approved in writing by an authorized UMD representative, UMD products are not recommended, authorized or warranted for 

use in military, air craft, space, life saving, or life sustaining applications, nor in products or systems where failure or malfunction may result in 

personal injury, death, or severe property or environmental damage. Resale of UMD products with provisions different from the statements 

and/or technical features set forth in this document shall immediately void any warranty granted by UMD for the UMD product or service 

described herein and shall not create or extend in any manner whatsoever, any liability of UMD. 

 

2007 United Micro Device Inc – All rights reserved 

www.umdcorp.com
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专注于微波、射频、天线设计人才的培养 易迪拓培训 
网址：http://www.edatop.com  

 

射 频 和 天 线 设 计 培 训 课 程 推 荐 

 

易迪拓培训(www.edatop.com)由数名来自于研发第一线的资深工程师发起成立，致力并专注于微

波、射频、天线设计研发人才的培养；我们于 2006 年整合合并微波 EDA 网(www.mweda.com)，现

已发展成为国内最大的微波射频和天线设计人才培养基地，成功推出多套微波射频以及天线设计经典

培训课程和 ADS、HFSS 等专业软件使用培训课程，广受客户好评；并先后与人民邮电出版社、电子

工业出版社合作出版了多本专业图书，帮助数万名工程师提升了专业技术能力。客户遍布中兴通讯、

研通高频、埃威航电、国人通信等多家国内知名公司，以及台湾工业技术研究院、永业科技、全一电

子等多家台湾地区企业。 

易迪拓培训推荐课程列表： http://www.edatop.com/peixun/tuijian/ 
 

 

射频工程师养成培训课程套装 

该套装精选了射频专业基础培训课程、射频仿真设计培训课程和射频电

路测量培训课程三个类别共 30 门视频培训课程和 3 本图书教材；旨在

引领学员全面学习一个射频工程师需要熟悉、理解和掌握的专业知识和

研发设计能力。通过套装的学习，能够让学员完全达到和胜任一个合格

的射频工程师的要求… 

课程网址：http://www.edatop.com/peixun/rfe/110.html 

手机天线设计培训视频课程 

该套课程全面讲授了当前手机天线相关设计技术，内容涵盖了早期的

外置螺旋手机天线设计，最常用的几种手机内置天线类型——如

monopole 天线、PIFA 天线、Loop 天线和 FICA 天线的设计，以及当前

高端智能手机中较常用的金属边框和全金属外壳手机天线的设计；通

过该套课程的学习，可以帮助您快速、全面、系统地学习、了解和掌

握各种类型的手机天线设计，以及天线及其匹配电路的设计和调试...

课程网址： http://www.edatop.com/peixun/antenna/133.html 

WiFi 和蓝牙天线设计培训课程 

该套课程是李明洋老师应邀给惠普 (HP)公司工程师讲授的 3 天员工内

训课程录像，课程内容是李明洋老师十多年工作经验积累和总结，主要

讲解了 WiFi 天线设计、HFSS 天线设计软件的使用，匹配电路设计调

试、矢量网络分析仪的使用操作、WiFi 射频电路和 PCB Layout 知识，

以及 EMC 问题的分析解决思路等内容。对于正在从事射频设计和天线

设计领域工作的您，绝对值得拥有和学习！… 

课程网址：http://www.edatop.com/peixun/antenna/134.html 
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专注于微波、射频、天线设计人才的培养 易迪拓培训 
网址：http://www.edatop.com 

CST 学习培训课程套装 

该培训套装由易迪拓培训联合微波 EDA 网共同推出，是最全面、系统、

专业的 CST 微波工作室培训课程套装，所有课程都由经验丰富的专家授

课，视频教学，可以帮助您从零开始，全面系统地学习 CST 微波工作的

各项功能及其在微波射频、天线设计等领域的设计应用。且购买该套装，

还可超值赠送 3 个月免费学习答疑… 

课程网址：http://www.edatop.com/peixun/cst/24.html  

 

HFSS 学习培训课程套装 

该套课程套装包含了本站全部 HFSS 培训课程，是迄今国内最全面、最

专业的 HFSS 培训教程套装，可以帮助您从零开始，全面深入学习 HFSS

的各项功能和在多个方面的工程应用。购买套装，更可超值赠送 3 个月

免费学习答疑，随时解答您学习过程中遇到的棘手问题，让您的 HFSS

学习更加轻松顺畅… 

课程网址：http://www.edatop.com/peixun/hfss/11.html 

ADS 学习培训课程套装 

该套装是迄今国内最全面、最权威的 ADS 培训教程，共包含 10 门 ADS

学习培训课程。课程是由具有多年 ADS 使用经验的微波射频与通信系统

设计领域资深专家讲解，并多结合设计实例，由浅入深、详细而又全面

地讲解了 ADS 在微波射频电路设计、通信系统设计和电磁仿真设计方面

的内容。能让您在最短的时间内学会使用 ADS，迅速提升个人技术能力，

把 ADS 真正应用到实际研发工作中去，成为 ADS 设计专家... 

课程网址： http://www.edatop.com/peixun/ads/13.html 
 

我们的课程优势： 

※ 成立于 2004 年，10 多年丰富的行业经验， 

※ 一直致力并专注于微波射频和天线设计工程师的培养，更了解该行业对人才的要求 

※ 经验丰富的一线资深工程师讲授，结合实际工程案例，直观、实用、易学 

联系我们： 

※ 易迪拓培训官网：http://www.edatop.com 

※ 微波 EDA 网：http://www.mweda.com 

※ 官方淘宝店：http://shop36920890.taobao.com 
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