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ESDsVzU1U-02LS TSSLP-2 5.3 20 40 3 €10 12 4 0.4
ESDSV3U1U-02LRH TSLP-2 5.3 20 40 3 <10 12 4 0.4
ESD3V3U1U-02LS TSSLP-2 3.3 20 40 3 1 12 4 0.4
ESD3V3U1U-02LRH TSLP-2 3.3 20 40 3 1 12 4 0.4
ESD5SV3U2U-03RLH TSLP-2 5.3 20 40 3 1 12 4 0.2/0.4®
ESDS5V3U2U-03F TSFP-2 5.3 20 40 3 1 12 4 0.2/0.4®

ESDSV3U4RRS S0T363 5.3 15 50 3 <10 12 4 0.4
ESDSV3U4U-HDMI TSLP-2 5.3 20 40 3 1 12 4 0.45

(1) Electrostatic discharge, contactdischarge as per|EC61000-4-2.

(2) Electric fast transient according to IEC61000-4 -4 (5/50 ns).

(3) Surge, according to IEC61000-4-5 (8/20 ps).

(4) 0.2 pF for bidirectional configuration, 1-line protection and 0.4 pF for unidirectional configuration, 2-line protection.

DIODE CONFIGURATIONS

81 Protected ling, signal level up to Vo

% (unidirectional) ESD
£ Vo sensitive
8 device

ESD5V3U1U- The protection dicde should be placed 1line,
ESD3V3U1L- very close to the location where the ESD unidiractional
arother transients can occur o keep
Loops and inductances as small as possible
Pin 2 should be connectsd directly to a
ground plane on the board
2 protected hig!
The protection diade should be 2lines,
placed very close to the lacation unidirectional
where the ESD or sther transients
can oceur to keep loops and
inductances as small as possible
Pin 3 should be connected directly to
a ground plane an the board
ESD5V3U2U-

E !1 protected high-speed 10 data lines

2 1

The protection diode should be placed very
close to the location where the ESD o
athertransients can occurts keap loops
and inductances as small 35 possibile

Pin 3should not be connected to the board.
3 0.2 pFiyp

1line,
bidirectional
(pin 3 floating)

ESD5V3U4U-HDM|

E 1 protected high-speed I/0 data lines

The pratection diode should be placed
wery close to the location where the ESD
orothertrans ients can occurto keep

Fin 3 should be connected dira ctly
ground plane on the baard. Pins 6,7, 8 and
= @ are not connected

loops and inductances as small as possible.
thyto a

4 lines,
unidirectional

ESDSV3U4RRS

4 protected high-speed 10 data lines,
1 pratected pawer supply line (+Ver)

Connetor

Fin2 is directly connected to the
positive power sUpply line (svec)
FinS should be cannectad directly to
a graund plane on the board

4 datalines and 1
power supply line,
unidirectional
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TYPICAL APPLICATIONS 1g§§ 2 U —x
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Application In USB 2.0: type “A” or “B" receptacle.

[ Prefim commer |
IR 1383 2000 wpnson
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e il g =l # [al1®
T
ESDEVOL1B-02LRH TSLP-2 -8/14 25 40 2.5 <1 26 20 8.5
s
o = | g ESDEVOL2B-03L TSLP-3-1 ~8/14 15 40 1 <1 26 20 4
rerie Y 1| .
EWWFEEQI ’E E ESDEVOL2B-03LRH ¥ TSLP-3-7 —-8/14 15 40 1 <1 26 20 4
i
.r I o
s C
L e bl ESD8VOR1B-02LRH TSLP-2 -8/14 14 40 1 <1 23 17 4
Tz e P
=] Ca o
T Lo | ESDBVOR1B-02LS TSSLP-2 -8/14 14 40 1 <1 23 17 4

Application In FireWire Interfaces (IEEE 13943-2000 and IEEE 1394b-2002). (1) Electrostatic discharge, contact discharge as per [EC61000-4-2.
(2) Electric fasttransient according to IEC61000-4-4 (5/50 ns).

(3) Surge, according to IECE1000-4-5 (8/20 ps).

(4) Product on request.
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Application in HDMI 1.3 Interfaces.



DIODE CONFIGURATIONS

Part name figuration Protection
Pratected signalline, level Upto
1BY (bidirectionallar +14 ¥
(unidire ctonsl) M o
dedce 1 line,
bidirectional for
ESDBVOR1B-
ESDEVOL1E- Fin1 should be connected directly ta a valtage level up 10 8V
ground plan on the board or unidirectional
upto+14 V.
2 protectedsignal lines, level up to
+8 (bidirectional) or
+14V funidirsctional
B v il -
H B =t 2lines,
2 1 bidirectional for
ESDBVOL2ZE- The protection diode should be voltage level up to £8V
placed very close to the location or unidirectional
‘where the ESD or other transients. upto+14V.
can occurta keep loops and
inductances as small as passible.
3 Pin 3 should be connected directly to
= aground plane on the board
) Prtactad high-speed signal line,
level up to +22 V ibidirectionalior EsD
o sensitive
devica 1line,
pin 2 non- connected,
ESD8VOL2B- y bidirectional for
Fin 1 (orpin 2) should
3 be connected directly to a vggsivge levelupto
ground plane on the board. 22V,
Fin 2 is not connected.

TYPICALAPPLICATIONS
Lo
w
Audio
smplifer 1 .
Lo
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Application inAudio Jack. Two audio lines can be simultaneously protected with one dual-channel TVS diode.
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ESDBVOR1B-02LS - -

Application in keypad. If the ESD problem Is localized on a certaln number of lines in a given application,
the miniature TVS In TSSLP offers great design flexibility.
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RF P77 TVS #4144 —FK

RF EE R E O LEZEFEDL VBB ESD R

AV T4=F 2 DBEBENFISF A4 —F ESDxPyRFz 773V (&, O TINSH/ vy —S 2 S L - 1R
REEMY CEISES T, RF 7o T+ B EUERT —HMEE#RICEH 1+ ESD (Electrostatic Discharge : S B
B)DREEERRLTVOES,

EDESBTUTH Y ATLTE BEREET AAROEEHEICE>THRABMOLGVERBELGYET, <
DIFE . 7oTFIE ESD OEEEZITOT VOB HERFEFRESN TS, ESD RRICE
BIOINBILITHYET . COLSKEBENIS, TUTTOEZKICENN TSR FE ESD DBFEM, DT
BHIEMBAELZYET  ChiF, SOTUTFITERSN TS RF JOVAIVR-T5/02 013 ESD
REHEAABSNA TVDLDLHIEVSFRICHFRUCERSTETT , CONEREMAEEE, TELT,
SRF L LAL(IUR - ) OFEATRAS, BEBE TOHEREN L ERFVTERETILE
BHIELTVET VAT LLALTO ESD BT, SMHRET NARERETHLTLARRTEE
HA,.

BRARERICSEATSEE. RET I RADFLERRE, FED/T+—IVREHIFHEABNELSITR
INRICEEDDBEMNHYET , Fi=. RETERF. BN A EELBOLFIREEET7 T 7 —LavITREET
BT INARERSBENHYET

FEERR

MIEC 61000-4-2 FRIEL AL 4 & EEBHHRK 15 kV (HE) D ESD BRUNEES

MESDIE SV A#%E L AL

MIEC 61000-4-5 [Z#EHLLT= 6V/5A DB TESRELIEA MHIREE

H1 GHz ThTH 02 pF DRBERE

BARR—RIZHIFINHZT TV —a> DI=HD 0.6 X0.3%0.3 mm® EVVSIFERIT/INSE/ Sy —
WRBIEESIAFHB0ZAHH T H 0.2 nH(TSSLP) /0.4 nH(TSLP) D/ Sy —o

BXHANIVYHE TEHET 5. ESD DEEEZ (0T LVMEH S LIB335 (LNA: Low Noise Amplifier) DIREED
f=OIZRBIESN Iz, HEIRHOUBD TEC)A—2 - ARBKENT /AL R

BRF 7UTF 7T r—av Al TVS £ 44 —RDR—k T4 A Z < HiaR

Ipp max Inserton

TVS diedes Package e lT:;]‘.!l
ESD3V3U1U-02LS TSSLP-2 3.3 20 3 12 0.22 19 0.16 0.4@1 MHz
ESD3V3U1U-02LRH TSLP-2 33 20 E 12 0.23 19 0.17 0.4@1 MHz
ESDSV3U1U-02LS TSSLP-2 5.3 20 3 12 0.22 19 0.16 0.4@1 MHz
ESD5V3U1U-02LRH TSLP-2 5.3 20 3 12 0.23 19 0.17 0.4@1 MHz

ESD1PORFS 507363 70 20 10 12 on request 1@1 MHz

ESD1PORFW 507323 70 20 10 12 on request 1@1 MHz

ESDOPSRFL TSLP-4 50 20 10 12 0.44 11 0.08 0.8@1 GHz

ESDOP4RFL TSLP-4 50 1s 5 & 0.12 18 0.06 0.4@1 GHz
ESDOP2RF-02LRH* TSLP-2 5.3 20 3 16 0.13 23 0.11 0.2@1 GHz
ESDOP2RF-02LS TSSLP-2 5.3 20 3 16 0.12 23 0.10 0.2@1 GHz

(1) Contact discharge as per|EC61000-4-2.
(2) According to IECA1000-4-5.
(3) T, = 25°C, V= OV, = 2GHz, Z,=Z,= 50 0.

(4) Preliminary data.

DIODE CONFIGURATIONS

2 protected signallines,
suparimpasad DCvoltags up to
= (diode Forward voltage)

1 protected signal line,
superimpased DC valtags up to
2VF (dinde forward voltage)

i &

Line capacitancs to ground= 1 pF

1 line, antiparallel

50
ESD1PORFS Vi) sesiovy
dovice
Line capacitance to ground= 1 pF Line capacitance to ground = 0.5 pF
2 lines antiparallel 1 line low capacitance, antiparallel
1 pratected signal line, supenmposed e
D veltage wpbo VFGinde 1 protectsd signal line,
Torvrard sattoge) EsD superimposed DC voltags up
Vo tive to 4¥ee fvoltage supply) £s0
<ircuit lfo sensitive
circult
ESD1PORFW

Line capacitance to ground = 1 pF

1 line, rail to rail

11
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RF CHARACTERISTICS

1 protected signal line, 1 protected signal line,
supsrimposad DCvoltage up to superimposed DC voltags upta
1VF (diodle forward voltage) ™ EsD e (voltage supply) Io €D
*+ sensitive +
clrcult
ESDOPSRFL Line ta ground capacitance Line to graund capacitance
0.8 pF@ 1 6Hz 0.8 pF@ 1 GHz
e )
1 line, antiparallel 1 line, rail ta rail
1 pratected signal lins, 1 pratected signal line,
superimposed DC voltage up to superimpased DC voltage upto
£UF (diode farward valtags) o avee (valtags sUpply) o
sensitive sensitive
circuit eireait
ESDOP4RFL Line to ground capacitance Lineto ground capacitance
0.4 pF @ 1 GHz 0.4 pF @ 1 GHz
+Vee )
1line, antiparallel 1line, rail wo rail
Protcted line, signal level up to
25,3V (bidirectional)
esn
s sensitive
device
ESDOP2RF-02LS son di
The protection diode should be placed very 1 line protection, bidirectional
ESDOP2ZRF-02LRH close to the location where the ESD or other
transients can occurto keep loops and
inductaness as smallas possible. Pin 1
(orpin 2) should be cannected directly to
a ground plane on the board.

RF 454

ESDOP2RF # A A4 —K ) —XDBEEFHIH 02 pF T, MEHKHZEBMTHTEMC 4 GHz £TO RF BIICERA
FEHIENTEET, FEEEMRIE 2 mm KRB THY. 8 GHz U EDBIEHE T TV r—LaV AR EEERBITHET
X3

0.4 pF & 47— ESD5V3U1U-02LS O 11 GHz #BZ51EHTHEL 3 dB #HHIRIL. FEALHA VAV ANHTM 0.2 nH &
LSRN S —DI2 k6D TT , $ERMIIZ, ESDOPARFL DEFEAVE VAV ZEHT M 02 nH ELBYET ., b H 04
pF ELVIBH TEWVEFEREL 11 GHz #4825 3 dB HIEHIEICKY, 2 GHz FTCHAA—FOBREDHEEILEHYER A,
2 GHz #BATH A (A —FE£ELCEVFEGCERICEI T, FEEFBR CHETEET (B 4 28BLTLELY) . BEN
0.8 pF 0 ESDOPSRFL MiF& (&, 1 GHz FTHERM AL TRETEEYS,

Moise Figure
08 T T
ESDOPARFL
os |
= ESDOP2RF-02LS
S 04 ||= Esosvsuiu-os wR-3v) _
T =
& o3
s -~
£ o2 Sa
fe A
01 —
o
o 1 2 3 s 5
Frequency (6Hz)
Figure 1: Noise figure for RFantenna TVS diodes.
Insertion Loss
1 T T
ESDOPARFL
08 -5 ESDOP2RF-02LS
g ~4- ESDSVEU1U-02L5 (VR=3V)
w06
k| o
8
£ 04
£ e
02 —
0
o 1 2 3 s 5

Frequency (6Hz)

Figure 2: Insertlon loss for RFantenna TVS diodes.

[s21F (de)

Transmission Coefficiznt

ESDOPARFL

[|-= Espopzrr-02Ls

- ESDSV3ULU-02LS (VR=3V)
T T

o 5 10
Frequency (GHz)

Figure 3: Wide span transmission coefficient (|521|2) for RF antenna TVS diodes.

Z 2 Z

A G

/77

Figure 4: Example of compensation schema by a skinny trace.
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REWGET TV r—>ay

RS AA—F

W TFEROT T —2a DCAL T AELDIE RF EELAILEIT, 1) GPS. FM 7T+ AVTL=FUDRAA TVS FA4F—F(E, TIHEEEFINBRI-BVE—VBEERICRHLL, REMLFHFE/ ILADERLE
XM S57, Yy R DVB (Digital Video Broadcasting: 74 E T4 15%) . DMB (Digital EBBNESISHFHENTNET . COT /M RIE, BABFERED 53V 0T T r—2avIsB 1 5EET SRR BR
Multimedia Broadcasting: 4L+ T JLF AT 17 iRi%) . DAB (Digital Audio Broadcasting: 7% @ ESD RELBERRREICHFIBLTOET,

VEERE) . YJE—hF—LR-TUH)

BRF EELALHHIRELEEEISEICTEDLL DC NAFRSAVEELL—ILY—L—)L BREFR
HBEOT7 ) r—aviElt, H) A—/4XT0vY A28—TxA R, HDMI, S-ATA, FHE vk-

14

A—H 2wk

Internal antenna

.

Z\ Recaiver
It

ESDOPARFL ESDSV3ULU
ESDOPBRAL

Application In GPS, RKE, DVB-H.

W58 %E% EE% ESD (ElectroStatic Discharge: ## B &) {R&# . EFT (Electric Fast Transient: ERMEEEEERR) R,
H—TRE

WEE(CEBN-ERRINEE S

BB RS S UM MBEA FTEE

WiBH TEVFIREE
BEES(VRERTLA
Extemal antnna (active) Recaner
ESDOPARFL /7T BFP740 VCC_LHA
s
— . TVS dlode Package V1
& l ¢ - @ lppse
BFFFA0 % % BGS128 .
ESDOP4RFL. ESDSV3ULL ESDSV3UIL ESD5VO0S1U-03W S0D323 5.0 30 80 40 20 11 4 430
Application Ininternal and external antenna. ESDSVO0S2U-06 saT23 5.0 30 80 40 20 11 4 430
ESDSV0S4US S0T363 5.3 30 80 10 5 10.5 3.5 70
Device (RKE, DVE-H, GPS, .} ESD5V0S5US S0T363 5.3 30 80 10 5 10.5 3.5 70
Active antenna

(1) Electrostatic discharge, contactdischarge as per |[EC61000-4-2.
(2) Electric fast translent according to [EC61000-4-4 (5/50 ns).

(3) Surge, according to IEC61000-4-5 (8/20 ps).

DIODE CONFIGURATIONS

Conflguration

1
ESD5VO1U-03W

g Protacted signal line

ESD
lia sensitive
device

The protection diode should be placsdvery
close to the location whers the ESD can
occurtokeep laops and inductances as
small as possible.

Protection

1line,
unidirectional

Protected signal line
Vo

*

ESDEV0S2U-06

ESD
Vo sensitive
Protected signal line ke

The protection diode should be
placed very clase to the locatian
whers the ESD or other transiznts
can occurto keep loops and
inductances as small as passible.

Pin 3 should be connected directly to
a ground plane on the board,

2 lines,
unidirectional

1%
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ESDsV052-Us

E Pratected signal line

Pin 2 should be connected
directly to a ground plane
on the board.

Pin 3 is not connectad.

1line,
bidirectional

ESDSVOS4US

Connector

Pin 2 and pin § should be
conneted directly ta a ground
plane on the board

4 lines,
unidirectional

ESDSVOSSUS

level 5.3 V. 45,3V

=== ¥
device

Far bidirectional pratction pin 2
(or any other pin except pin £
should be connected directly to
ground plane on the board

Pin & is not connected. Total clamping
voltageisthe sum of Vo #sc

= (seetable an page 2).

4 lines

bidirectional

5 protected signal lines, level 0...45.3V
ESD

o sensitive
device

The pratection diode should be

Cannector

accurto keep loops and inductances
as small as possible.

Pin & should be connected dirsctly to a
ground plane o the board

5 lines,
unidirectional

RERGTIVr—ay

RARATAA—F -2 —=XE LT DEIET =5 L—rES A—SE R RTNSA2D

REITELTOET,

BERANSAY

WX —/SUR/F—R—F- A2 2—Tx(X
BYAIBIVRE—D—AVA—TT(R
EAYRtyk

WoO5ya-h—F

Pawer
managemant IC

BAT

Li-lon/palymer cell

N

1

ESD5V052U-06

-

Application in a Li-lon polymer battery.

Smart battery

=l

—[=]n

SME host
controller
BAT
VREFS
SMBCLK
SMEDAT Ji
BAT
TS
TS P
PL il
ll P
|72 W NS
fe--4
ESDSVOSAUS

t

Application in a smart battery.
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A AR TE

F+5175 ESD REABLBIRE LI TLEI D,

ERYOHF/BEISEVE—IBREANNDE, TRT /A RDMZHIEZEEL
BThLBYES .

MESD SV ADBRIANF—FBEES =R LX—CTH LD, Fi7T /1
ABEET D BZARH Y £,

L1=h>T.ESD {RET/NARATIL. ESD DEEEZITOTVTNARDE—Y
BRELZEDTHAAADNRINT ZERIRILF—DEHETELLHEINZHS
ENBEIZHEYET,ESD RET /NI ADHIZ(E. 8 kV DESD/LRIZHTHZ
BERRINTLDEDEHYET . LHL. ZhEDT/NA RO HEELHIR
BEEIE. RENMEDTHRT A ZADMHZIIDRAEELANILEBZITNDDT
T HERMIC, RERRF VT FROETEEDIRIEERSE, A
;?tgf#ﬁﬁ&&{r%|%E:?E@E%‘I*)b#—oxth:éeéhé:t
[ZEYET,

v, vV, ar30
ESD protection device ESD test voltage [kV] [';;‘i‘ ‘:‘a[V] ns m
2 23 3 20
INFINEOM ESDOPSRFL
8 43 10 200
Polymer-based 2 306 150 33,200
protection device 8 486 64 17,000
2 245 120 22,700
Multilayervaristor (0.5pF)
8 528 300 151,000

fERELLEE

5. RYT—-~A—2D ESD RET/NARABBE-/\URA, ZLTAVIT(=ALD
{EAE ESD R#4 (4 —FK ESDOPSRFL DLEHMRETT . K 6 (. E—YEE
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Figure 5: Clamping voltage comparison with Infineon TVS diode, polymer and varistor devices.

Flgure 6: Comparison hetween different ESD protection devices and ESD test voltages.
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FIND OUT MORE ABOUT ESD PROTECTION

WWW.INFINEON.COM/TVSDIODES
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APPLICATION NOTES

ANO79: ESD tests according to the human body model.

AN086: ESD protection in RF circuits.

AN100: ESD protection for high-speed applications: 1- & 2-channel low-capacitance
bidirectional ESD diode in ultrasmall TSLP package.

AN103: ESD and antenna protection using Infinean ESDOPSRFL.

AN104: 2-channel bifunidirectional TVS diodes for ESD protection in CAN/LIN bus
applications ESD24VS2B, ESD24VS2U.

AN140: ESD protection for digital high-speed interfaces (HDMI, FireWire, etc.)
using ESD5V3U1U.

AN167: ESD protection for broadband low noise amplifier BGA7 28L7 for portable
and mobile TV applications.

REPORTS

m  ESD protection for GPS antenna using Infineon ESD5V3U1U and ESDOP4RFL (upon request).
m Recommendations for printed circuit board assembly of Infineon TSLP/TSSLP packages.

BROCHURES

Small signal discretes selection guide

Small signal discretes product and application guide

Evaluation boards for automotive, industrial and multimarket applications
GPS front-end components for mabile and portable applications

SAMPLE KITS

KIT TVS DIODE 1: TVS diodes for ultrahigh-speed applications
KIT TVS DIODE 2: Diodes for RF antenna protection

KIT TVS DIODE 3: ESD8VOL series for ESD protection

KIT TVS DIODE 4: ESD24VS series for ESD protection

KIT GPS: GPS receive front-end

SPEED UP YOUR DESIGN WITH INFINEON EVALUATION BOARDS

For information about evaluation boards please contact your sales counterpart at INFINEON.
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