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. HE PR T2 2 TEC 61000-4-2
FElectromagnetic compatibility (EMC) — Part 4: Testing and measurement

techniques — Section 2: Electrostatic discharge immunity test. Basic
EMC Publication
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SEMTECH TVS*} 14t 49

SEMTECHRI TVS #is A4 1] LA [ ISy 2 22 it FEL o St 25 IR AR 47, 491 it -
« IEC 61000-4-2 (ESD) 15kV (air), 8kV (contact)

« IEC 61000-4-4 (EFT) 40A (5/50ns)

e TEC 61000-4-5 (Lightning) 12A (8/20us)
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What are TVS Diodes?:

» Solid-State pn junction
devices

» Clamping Devices

» Have junctions with large
cross-sectional area for
conducting high transient
currents

Unidirectional Bidirectional

TVS Diode Characteristics:
Fast Response Time

Low Clamping & Operating
Voltages

Do NOT Degrade

TVS diodes offer the most
desirable characteristics for
board level protection

Ipp

Ve Vrwm It

Vbr Ir

Ir Vbr
Vrwm

Ipp
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PCB layout is critical for ESD protection.
Parasitic inductance adds to the total
clamping voltage seen by the protected IC.

Vcc

Protected
IC

GND

L1

L2

Vpl = L1 * di/dt
Vc = Clamping Voltage
bl 9 Viotal =Vc+Vpl+Vp2

Vp2 = L2 * dildt

* L1 represents the parasitic inductance of the trace between TVS and Vcc
* L2 represents the parasitic inductance of the trace between TVS and GND

* Vtotal represents the voltage that will be see between Vcc and GND
of the IC during a transient.

Source: Strateg\™Analytics
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Board Layout Issues:

» Parasitic inductance
results in voltage “over-
shoot”

» Protection will be
ineffective if over-shoot
exceeds IC damage or
upset level

» Clamping voltage
Increases 30V for each nH
of inductance (for 8kV
pulse)!

Transient
Enviroment 2 ; LOAD

Volts

Transient
Spike

Overshoot from
di
L <t effects

Clamp Voltage

Circuit Voltage

Time
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Board Layout Consideration ..

Board Layout Guidelines: 2.4

0—ZIN

» Place TVS near input to
restrict transient coupling

Transient

» Minimize path length et LOAD

between TVS and
protected line

» Keep the transient return
path to ground as short as
possible

‘ Transient
Spike

IC Failure
Threshold

Volts

» Use direct connections to
ground planes whenever
possible R

_______ Clamp Voltage

/— Circuit Voltage

—

Time
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Multi-Layer Varistors (ML

Multi-Layer Varistors:

» Similar to a low ESR
capacitor

» High Clamping Voltage

» Smaller the package, the
higher the clamping voltage

» Degradation after repeated
surges : Increased leakage
current can reduce battery
life in portable systems

» Only protects one line

» Capacitance too high for
high-speed applications

MONOLITHIC BLOCK

(MULTILAYER
VARISTOR)

CERAMIC
LAYER TERMINATED
RRGE

ELECTROEES

CERAMIC
GRAINS
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Clammping Voltage: 5V TVS vs.
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50

25

MLV
0805 Package _—
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e ] 1206 Package _
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Semtech strategy -
» What is our Strategy?
» Transition customers currently using 5V devices to new 3.3V versions
» Target key markets with proprietary devices
» Work with target IC suppliers on key reference designs
» DVI and Video
» Ethernet
» XDSL
»USB 2.0
» Cellphone chip sets
» Continue technical leadership position
» Applications assistance still important - “Tricks of the Trade”

» Use and create proprietary technology products that integrate
application specific functions into new products

raly
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TVS Array Package Comparison

QFN 16L
EEGIBEE

UJuuu

ikl

ANNA

3.0 x 3.0 mm

SOD-323
[]

5
1.4x 2.7mm

MSOP 10L

SOT-23'6L

EL | 11
e 2

50x 3.1 mm

SOD-523

r

0.9x 1.7mm

i

L] 1]

3.0x 3.0 mm

Flip Chip
25-Bump

G OO
QRO LSESD)
OO OO
Q-0 OG-0
0006

2.6 X 2.6 mm

SC-70 5L

0]

[111 1]

]

2.2 x 2.4 mm

Flip Chip
6-Bump

o 0o
o 0 o

15x%39ﬁ

SC-89 6L

1.7 x 1.7mm

Flip Chip

oo

0.9 x 1.0mm
vaq]
4
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SRV05-4

(USB 2.0, Ethernet,

IEEE 1394)

STF203-xx
(USB 1.1)

B

STF701, SMS05C
(Keyboard)

(Serial Port)

SR70, LCDA12C-1
(ADSL)

SRV05-4,
RClamp0504M (Video)

| )
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)|

L

m—

Notebook Protectionu’*-"

SMF series
SMS series
SD series

SD series
SMF series

Firewire Keyboard

LED

Device Bay

Touch Stick

‘ pattery

SFC2280-10
EClamp1002A

T SRV05-4 j
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Display ESD + Filter
SFC2309-200
EClamp2340C
EClamp2342N
EClamp2350N

D =

Volume Adj.
SDO5 ON/OFF
uClamp0501C
uClamp0501H

USB /USB OTG Serial Port

SD05
SD12
uClamp0501C
uClamp0501H

RClampO0503F
EClamp2343C
STF203-22

SMF05C
uClamp0505A

SFC2280-10 |
EClamp1002A ‘ e : @ \

Ext Memory:
SIM Card
SD Card

uClamp0504A
uClamp0505A

EClamp2357N
RClamp0504F
SRV05-4

SMF3.3

SMF3.3
SMF05C
STF701
SFC2282-50
uClamp0505A
uClamp0501H
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SRV05-4 (DVI, RGB)
RClamp0504M

STF203-xx (USB 1.1)

SRV05-4,

RClamp0504M \
(USB 2.0, IEEE 1394)

SMSO05 (Buttons)




PDA protection

RClamp0503F
EClamp2343C
STF203-22

SFC3.3-4
SFCO05-5
uClamp0501C
uClamp0505A

Bluetooth

RClamp0504F
SRV05-4
SMF3.3

Ext Memory:
N SIM Card

SD Card

‘
I~

y
SEMTECH

SDO5 Volumn Adj
uClamp0501C ON/OFF
uClamp0501H

Display ESD + Filter
SFC2309-200
EClamp2340C
EClamp2342N
EClamp2350N

SD05
SD12
uClamp0501C
uClamp0501H
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PG GRAPHICS GARD

FLAT PANEL DISPLAY

RX0-

RX0+

e

‘5_[]2

RX1 +
RX2-

TC~

TC+

DV TRANSMITTER

J—D:

Hyd

RX2+

RC-

e

RC+

TMDS RECEIVER

RXI - =

Lco
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RailClamp Low Capacitance TVS Diodet

» Key Characteristics
> 5V, 3pF, MSOP 10L RClamp0504M

» Flow Thru design %MZIS fg ZIS ZIX

> Protection for 4 lines

—
+—<Pinl +——0Pind $+—©Pin6 $+—0Ping /ZL

» Application %S %S ZIS ZIS

» DVI/HDMI Interfaces _Lpns
> Why We Need It Line 1 —TInG
> “Bending “ traces causes impedance N —L ZT‘DE
: ! : : Ve ~ 11
mismatch in high speed lines. e "
» Flow thru design eliminates this problem NG [T [ []Line4
> Market
: le l
> Flat panel displays, plasma TV (2 per) Line 1 A — Line 1
Line 2 — — Line 2
» Competitive Advantages Vee = | —H— Gna
Line 3 + ! — Line 3
» Easy Iayout Line 4 = — Line 4
> Lower Clamping o - 5
P




RClamp0504M —HD
ESD protection for high—speed data lines to 1 ._|>|_l_|>4_< 6
« IEC 61000-4-2 (ESD) 15kV (air), 8kV (contact) -
+  IEC 61000-4-5 (Lightning) 124 (8/20ms) 2 - o
« IEC 61000-4-4 (EFT) 40A (5/50ns) b
3 4
RClamp0504F A
ESD protection for high—speed data lines to /ot © o T0
« IEC 61000-4-2 (ESD) 15kV (air), 8kV (contact) /02 & , o OTECTED
« IEC 61000-4-4 (EFT) 40A (5/50ns) | _
RC1amp0504F rE [5]ne
= F Bl
k£ & & —
/\ /\ /04 O o PROTECTED
—C —03 — 4 05 ’Zil I
. o
_Lz
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VGA

PC GRAPHICS CARD

ilililil

ilililili

TXO-
TXO+
®— --— 7
T e =D
(=i s b
:> ™l —T— - =
™I+t+——m1 T
sl e g SO A A
TX2+ W it o & T | Rl P
Bl i
e e
-—--—fD
TC—
TC+

DVI TRANSMITTER

FLAT PANEL DISPLAY

RX0—

RX0+

RX1—
RX1+
RX2—
|RX2+

RC—
RC+

LCD

DS RECEIVER

SEMTECH



10/100/1000 Ethernet Protection Po
Ethernet 2 Line 4 Line - 8 Line
CE:SS?:%HEO SLVU2.81 i SRV05-4 i ol RClamp0508M
o[ = <] =

SOT-23 SOT-23 6L MSOP 10L
Carrier Class SR 2.8 SLVU2.8-4 SLVU2.8-8
Lightning, E <] o % % o E g
ESD and CDE —7

B Faded
(=] =] =
o e 1 ar
SO-8
SOT-143 SO-8
Central Office | LC03-3.3
Intra and Inter X
Building T [,4_».32—
Lightning B H LTl
ESD, CDE Y zg
SO-8
=)
P,
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T
——

Central Office

- —
fffff

(USB, DVI, Ethernet)

CO or
Curb/Cabinet
VDSL DSLAM
Twisted
Pair
SRO05, SR70 HDTV
SR70,
LCDA12C-1
LCDA15C-1

I T

(VDSL Drivers) =

.EIIIIIIIII-

VDSL
CPE

<,

’ VoD
voip HDTV i
Gaming

LTI

[T

T,

LTI

Fiber to
The Building

[T

SRV05-4
(USB, DV, Fth%et) z
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Business Access

LC03-6, LCO4-6,
SRDA

(TUEL)

LCO1-6, SRDA
(TL/EL) %
b’

¢

_ Customer  Sat Top|
Pramisa '---Ji'-fff::, -

- f""'_""u* !

T

£

/

“#) USB, DVI)

SRV05-4
(Ethernet

SLVUZ2.8-8
(Ethernet)

LC03-3.3

(T3/DS3)
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Bk & N 8 5% =-(JASON)
ERGER T AR AT

Shanghai Koryo Electronics Co., Ltd.

T X S 5 U 5288 5 2 5 H45F, 2512
Tel : +86-21-64746177

Fax: +86-21-64746199
http://www.koryo.com.cn

JE TR ZE A

ABSL DA 2 el — X 175 #4250 55502
Tel: 010-81736308 13701069452
Fax:010-81736308

E-mail: jason.zhao@koryo.com.cn
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Thank You!
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