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SOD-323 Single Line TVS Diode for ESD Protection

Description

TVS diodes are desi gned to replac e multilayer
varistors (MLVs) in portable applications such as
cell phones, notebook ¢ omputers, an d PD A’s.
They offer superior electrical characteristics such
as low ercl amping voltagea nd nodev ice
degradation when compared to MLVs.

The UMDO05-323 is a Uni-Directional TVS that is
designed to provide high o vervoltage protection
by clam pingacti on and hav e ins tantaneous
response to transient overvoltages. The SOD-323
isa very sm all pa ckage whic h allows space
saving on hi gh density printed circuit board and
also gives the d esigner th e fle xibility to pro tect
one linei n app lications where arrays are not

practical.

Features

* Solid-state silicon-avalanche technology
* SOD-323 package
* Uni-Directional protection
* Protects one 1/O or Power line
* 500 Watts peak pulse power (tp = 8/20pus)
* 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 (8/20us)

High-Power Surge TVS

SOD-323 Pin Configuration

UMNIDIRECTIONAL

31
A
L2 ]
Pin Description
1 Cathode
2 Anode

Mechanical Characteristics

* Molded JEDEC SOD-323 package

* Weight 5 milligrams (Approximate)

* Available in Lead-Free Pure-Tin Plating

* Solder Reflow Temp.: Pure-Tin (Sn), 260-270°C
* Consult Factory for Leaded Device Availability
* Flammability Rating UL 94 V-0

* 8mm Tape and Reel per EIA Standard 481

* Device Marking: Marking Code, Polarity Band

Applications

* Cellular Handset
* PDA

* Notebook

* Digital Camera

* Wifi Phone
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Absolute Maximum Ratings @ 25°C unless otherwise specified

Parameter Symbol Value Units
Peak Pulse Power; pulse waveform = 8/20us Ppp 500 W
Peak Pulse Current; pulse waveform = 8/20us Ipp 42 A
ESD per IEC 61000-4-2 (Air) +20

Vpp kV
ESD per IEC 61000-4-2 (Contact) +15
Operating Temperature Tj -55to 150 °C
Storage Temperature Tstg -55to 150 °C
Uni-Directional Protection

Current
Vi \Ilbr \Ilwm =1
[ |
lpn Symbol

Electrical Characteristics @ 25°C unless otherwise specified
Parameter Symbol Conditions Minimum | Typical | Maximum | Units
Stand-off Voltage Vwm 5.0 \'%
Breakdown Voltage Vbr It=1mA 6.0 A\
Leakage Current Ir Vwm=5V, T=25°C 10 LA
Clamping Voltage Ve Ipp=1A, Tp=8/20us 9.8 v
Clamping Voltage Ve Ipp=42A, Tp=8/20us 13.5 \"
Peak Pulse Current Ipp Tp=8/20us 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 UMDO05-323 is designed to protect one data, Transient Voltage
I/O, orpow ersup plyli ne. T he D eviceis — Line_ _Signal Polarity
Uni-Directional and may be us ed on lines where VIN @ Positive gve ® \/ouT
the signal polarity is above ground. The cathode I1a
band should be placed towards the line that is to Transient Current
be protected. Tt
TVS diode
When at ransient voltage appe ars, the A
UMDO05-323 be comes acti ve,c lamping the
voltage to a cert ain level a nd directingt he e
transient current to ground. ® ®

Mobile Handset

Main Parts in Mobile Phone

e Baseband
¢+ Central Processing Unit (CPU)
< Power Management Unit (PMU)
< FlashIC

% RF Power Amplifier
e LCD & Backlight

Baseband RF LCD Signal
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Areas That Require ESD Protection

%N !7
I/O Ports External Memory SIM
USB | |RS-232 Serial Memory Card
I | |
Baseband \
RF Mixed ] [ Digital ] _ .
; eaker Driver| &§ -
@I{Transceiver [ Signal Control p Ki'
MP
[ psp ) [ Audio ] ——{MIC Controller] 5!
] —/
| 1

[LCD & Backlight] [ Keypad] ﬁ Ima'ging ﬂ ﬁDOinting Devic% [Vibrator]

Camera Power] [Flash Driver

Battery Management

Bat

Charger @
USB Bat
Charger

UMDO05-323 on Battery Management Application

Transient Voltage Clamped Transient
< NG
Transient Current VS Protected Load
_|.
- ©
——— Ground
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Circuit Board Layout Recommendations

Good ¢ ircuit boar d lay outis critical forth e

suppression o f fast rise-ti me transients such as Poor PCE Layout Good PCB Layout
ESD. The following guidelines are recommended: - -

e Place the T VS near the i nput ter minals or 8 £
connectors to restrict transient coupling. E E E

e  Minimize the path length between the TVS § §
and the protected line. T ol

e The ESD transien treturn path to ground Poor PCB Layout Good PCB Layout
should be kept as short as possible.

e PlaceaT VSand decoupling ca pacitor ,'g |">_’ .g
between power and ground of components E E
thatm ay b e vu Inerable to electro static § g §
discharges to the ground plane. PCB GEE

e Minimize all conductive loo ps i ncluding
power and ground loops. Poor PCB Layout Good PCE Layout

e  Use multilayer boards when possible. )

e Minimize interconnecting line lengths. E - .E ] r‘:;

e Never run critical signals near board edges. E’E' E ':::" E

e Fillun used portions ofth ¢ PCB with - |§| g peB |§ =
ground plane. e

Matte Tin Lead Finish

Matte t inh as bec ome th € in dustry s tandard Component Placement
lead-free repl acement for SnPb le ad finishes. A

matte tin finish is com posed of 100% tin solder

with large grains. Since the solder volume on the It

leads is sm all comparedt o the so lder p aste Ir__'__l__-i
volume that i s placed on t he land pattern of t he : :
PCB, the reflow profile will be determined by the i i
requirements of the solder paste. Therefore, these I___|__'__JI
devices are ¢ ompatible wit h both le ad-free a nd L

SnPb assembly techniques. Unlike other lead-free

compositions, matte tin does not have any added SOD-323 on recom mended (SO D-323) Solde r

alloys that can cause degradation to solder joint. Pad.
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Soldering Method for UMD’s Products

1. Storage environment: Temperature = 10°C~35°C Humidity = 65%+15%

2. Reflow soldering of surface-mount devices
Temperature profile

tr > |

Critical Zone
Tuio Te

Tr

=

| ts >

Preheat

Temperature |:>
=

Wi
| Ramp-down

25
< t 25°C to Peak =
Time ———>
Profile Feature Pb-Free Assembly

Average ramp-up rate (TL to Tp) <3°C/sec
Preheat

- Temperature Min (TSmin) 150°C

- Temperature Max (TSmax) 200°C

- Time (min to max) (ts) 60~180sec
TSmax to TL

- Ramp-up Rate <3°C/sec
Time maintained above:

- Temperature (TL) 220°C

- Time (o) 50~145sec
Peak Temperature (Tp) 260°C +0/-5°C
Time within 5°C of actual Peak
Temperature (tp) 20~40sec
Ramp-down Rate <6°C/sec
Time 25°C to peak Temperature <8 minutes
Flow (wave) soldering (solder dipping)

Products Dipping time

Pb devices Ssect1sec
Pb-Free devices Ssect1sec
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SOD-323 Dimension Drawing

K *: Typical
Dimensions
h A ﬂ
Dim Inches mm
1 2 1 Min Max Min Max
18 A 0.063 0.071 1.60 1.80
2 —l— B 0.045 0.057 1.15 1.45
C 0.031 0.039 0.80 1.00
__g D 0.010 0.016 0.25 0.40
H % ! E- DI - %0016 | - %0.4
D2 - *0.020 - *0.5
! | E 0.006 - 0.15 -
=S | I
. e __| [ L-— Mounting Pad e - *0.087 - *2.20
= Dimension H - | oo00a |- 0.10
9. ead SOD-323 Plastic J 0.004 0.007 0.089 0.18
Surface Mounted Package K 0.091 0.106 230 2.70
SOD-323 Carrier Dimension
-
. Do ——|—|—-— Fo —-I—-— P2 4 *
I —Ep—ﬁp— QO o0 o0 O O I
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P BN E — 1‘
[~
' a2 E
Hill;i =
(]
A-A Section
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 DO 0.055 0.063 1.40 1.60
BO 0.110 0.118 2.80 3.00 D1 0.030 0.049 0.75 1.25
KO0 0.049 0.057 1.25 1.45 W 0.311 0.327 7.90 8.30
PO 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 | - *0.033 - *(.84
T 0.009 0.011 0.24 0.27 al - 5° - 5°
E 0.065 0.073 1.65 1.85 a2 - 8° - 8°
F 0.136 0.140 3.45 3.55 *: Typical
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Marking Code

Part Number Device Marking

UMDO05-323 05

Ordering Information

Part Number Lead Finish Qty Per Reel Reel Size

UMDO05-323 Pb-Free 3,000 7 inch

Please Read Carefully

Information in this docu ment is p rovided solely in connection with UMD pr oducts. UMD r eserves the r ight 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 UM D’s Terms and Conditions of sale UMD disclaims any express or implied warranty with respect to the use
and/or sale of UMD products in cluding without limitation implied warranties of merchantability, fitness for a particular purpos e (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 UM D products with pr ovisions different from the s tatements
and/or technical fe atures set for th in this document shall im mediately void any warranty granted by UMD for the UM D product or service

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

2010 United Micro Device Inc — All rights reserved

www.umdcorp.com
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