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Nexperia ESD
Protection

FOR THE MOST COMMON MICROCONTROLLER INTERFACES FOR
AUTOMOTIVE AND INDUSTRIAL APPLICATIONS

Nexperia ESD Technology delivers optimum performance satisfying the key parameters for ESD protection. Superior ESD
protection offers increased robustness against ESD and surge pulses, low clamping/ dynamic resistance to protect system
devices and, finally, low capacitance to maintain excellent signal integrity in high-speed interfaces such as USB Type-C or
In-Vehicle networks e.g. LIN, CAN (FD) or 100BASE-T1 Ethernet.

Hence, Nexperia offers ideal solutions for every application in the automotive and industrial market.

What you get when you choose Nexperia for ESD protection:

- Greater system-level immunity (IEC61000-4-2 level 4 standard and beyond) and AEC-Q101 qualification/automotive grade
+ Ultra-low clamping voltages, to safeguard even the latest, smallest geometries in SoC devices

» Minimized impact on bus and interface signal integrity

» Low leakage current, for maximum energy efficiency and minimum distortion on analog interfaces

 Arrays that combine multiline protection in single devices

- Packages that simplify PCB design for optimized layouts incl. DFN leadless packages with side-wettable flanks (SWF)

Robustness
(surge levels)

Complexity of
ESD protection

>

Signal integrity Signal pr?tect
(capacitance) (clamping)
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Explore the benefits of Nexperia ESD protection with samples of the most common solutions:

Automotlve

Ethernet, SPDIF PESD5VOU1BA
Digital GPIO PESD5VOSIBA
low voltage comparator
Digital GPIO PESD5V252UT
low voltage comparator
Digital GPIO PESD3V3S4UD

low voltage comparator

Analog GPIO PESD36VS1UJ
Analog GPIO PESD36VS2UT
12C
SP1/SSI NUP1301
12C
SPI/sSI IP4220CZ6
Ethernet
RS-232, RS-485 PESD15VS2UT
USB2.0
USB2.0 OTG
HDMI, 12C PUSB2X4Y
SP1/SSI
USB2.0
USB2.0 OTG PRTR5VOU4D
USB2.0
USB2.0 OTG PESD5VOV1BB
Headphones
In-Vehicle networks PESD2CAN
LIN PESD1IVN27-A
CAN (FD) PESD2IVN24-T
FlexRay PESDTFLEX
PESDILVDS
E:,'I‘;I::“et PESD2ETH-AX
12C PRTR5VOU4D
PESD5VOUTBA
AR IP4220CZ6
12C
SPI/sSI NUP1301
PESD5VOS1BA
Digital GPIO PESD5V252UT
low voltage comparator
PESD3V3S4UD

PESD36VS1UJ
Analog GPIO
PESD36VS2UT

RS-232, RS-485 PESD15VS2UT

PUSB2X4Y
USB2.0
USB2.0 OTG PUSBZXAD
HDMI, 12C PRTR6VOU4D
SPI/sSI PESD5VOV1BB

w Of BV, Vo = 10kV, C max = 3.5pF, single line bidirectional

Vewn OF BV, Vi = 30kV, C max = 45pF, single line bidirectional

Vewn Of 8V, Vo = 30kV, C max = 152pF, two line unidirectional

wy Of 3.3V, V. = 30kV, C;max = 300pF, two line unidirectional

Vewn Of 36V, Vo = 30kV, C max = 30pF, single line unidirectional

wy Of 36V, Vo = 30kV, C ;max = 35pF, two line unidirectional

Vi OF 8OV, V= 30KV, C,max = 0.75pF,

single line unidirectional (rail-to-rail)

Vewn Of 5.5V, Vo = 8kV, C ;max = 40pF, bidirectional ESD protection

Vewn OF 18V, Vo = 30kV, C max = 70pF, two line unidirectional

wy Of 5.5V, Vo =

12kV, Cymax = 0.85pF, 4 lines, ultra-low clamping

Vewn Of 5.5V, Vo = 8kV, C max = 1pF, 4 lines, AEC-Q101 qualified

Vewn OF 8V, Vo = 30kV, C max = 13pF, single line, bi-directional ESD
protection
Vewn Of 24727V, Vg, up to 30 kV, C max = 30 pF,

single/dual line bidirectional

Vewn ©f 5.5V, V. up to 30 kV, C max = 16 pF, bidirectional

Vi OF 8OV, V. = 30KV, C,max = 0.75pF,

single line unidirectional (rail-to-rail)
Vewn Of 8V, Vi, = 30kV, C max= 45pF, single line bidirectional
Vewn OF BV, Vi, = 30kV, C max = 152pF, two line unidirectional
Vewn O 3.3V, Vo = 30kV, C max = 300pF, two line unidirectional
Vewn OF 36V, Vi, = 30kV, C max = 30pF, single line unidirectional
\

wy Of 36V, V= 30kV, C max = 35pF, two line unidirectional

Veww ©F 15V, Vo = 30kV, C max = 70pF, two line unidirectional
Veww 0f 5.5V, Vo =12kV, C max = 0.85pF, 4 lines, ultra-low clamping
Vewn Of 5.5V, V= 8kV, C max = 1pF, 4 lines

Veww OF 8V, Vg, = 30kV, C max = 13pF, single line,
bidirectional ESD protection

AEC-Q101

AEC-Q101

AEC-Q101

AEC-Q101

AEC-Q101

AEC-Q101

AEC-Q101

AEC-Q101

AEC-Q101

AEC-Q101

AEC-Q101

AEC-Q101

AEC-Q101
AEC-Q101

AEC-Q101
AEC-Q101

AEC-Q101

AEC-Q101

AEC-Q101

SOD323

SOD323

SOT23

SOT457

SOD323F

SOT23

SOT23

SOT457

SOT23

SOT363

SOT457

SOD523

SOT23
SOT323
SOD323

DFN2510-10
SOT143B
SOT457
SOD323

SOT23

SOD323
SOT23
SOT457
SOD323F
SOT23

SOT23

SOT363

SOT457

SOD523

Available Packages

SOD323 1.7 x1.25
SOD323F 1.7 x1.25
SOD523 1.2x0.8
SOT23 29x13
SOT363 2.0x1.25
SOT457 29x15

DFN1006-3 0.6x1.0
DFN2111-7 2.1x11
DFN2510-10 2.5x10
DFN2510A-10 2.5x1.0
DSN0603-2 0.6x0.3

Order FREE Samples at
avnet-silica.com/nexperia-esd




In-Vehicle Networks

Interface Product | Part Number | Key electrical features | Packages
] e PESDXCAN family Vi Of 24/27 V. Vegp UP to 30
LIN e Lo | % arecer PESDxIVN famil kv, C,max = 30 pF, single line SOD323
oo ¥ ¥ bidirectional
SPLIT
CANH |
CAN BUS R12
CAN (FD) Transeeves i PESDXCAN family Vs Of 24727V, Vg up to 30 SOT23
FLEXRAY omf— L PESDxIVN family kv, C,max = 30 pF, single line SOT323
SENT [RErE P i PESD1FLEX bidirectional
I \%‘ PESD2IVNx
ESD protection for serial buses
Rail to rail (e Py SEPEPE
high mde&o Vce % % & i
i NUP1301 Vo = 80V, V. = 30kV, C max = SOT23
! 5 & % & % & 0.75pF, singlg line uqidirectional
t I e e el (rail-to-rail)
SDA : |P4220026_
] L
I2c ScL ; saix Vi = 5BV, V. = 8KV, Cmax =
SPI/SSI [ & 40pF, bidirectional ESD protection
4 S S wso e R PF. bidirecti protecti SOT457
1 s82
=" | L pomsn Vi = 5.5V, Vo, = 12KV, C max =
- 0.85pF,
ESD protection for 100 - 400kHz fast mode I12C and 4 lines, ultra-low clamping SOT363
100 MHz SSI with rail-to-rail configuration to minimize PUSB2X4Y
capacitive loading
Unidirectional protection Bidirectional protection
0-10 Ohm —|>—1 0-10 Ohm PESD18VF1BL Vo OF 18V, Vo = 10KV, Cymax = DFN1006-2
RS-232, _<'5_|I>3—1 ] | 0.5pF, single line bidirectional
RS-485 Transceiver . Transceiver N V. of15V. V. = 30kV. C.max =
RWM ’ TESD ’ D
¥ PESD15VS2UT 70pF, dual line unidirectional SO0T23
TP Cable
== == e PUSB3FR4 V., = 15KV, Cymax = 0.34pF DFN2510-10
LVDS, CML, E=— T .
TMDS == = Vg = BV, Vg = 8KV, Cymax =
PUSB3FR4 PUSB3FR4 PESD1LVDS 0.6pF DFN2510-10
High-speed differential mode signaling
PUSB2X4Y SOT363
Vo = 5.5V, Vg = 12KV, Cymax =
0.85pF,
4 lines, ultra-low clamping
Micra USB OTG Host
UsB PRTR5VOU4D SOT457
Vs iz Vewn = 9:9V, Vi = 8KV, Cymax =
% 34 1pF, 4 lines, AEC-Q101 qualified
D D
o e PESD5VOX1ULD Vi = 55V, Vegp = 8KV, Cymax = peyan045
PUSBMxx4-TL ___| LIpF. 1line,
: i uni-directional
UsB2.0 in & B !
USB2.0 OTG L i | PESDSVOUZBM Vi = BV, Vg = 10KV, C max =
DFN1006-3
I ! 3.5pF, 2 high-speed data lines
i ] (D+/D-)
[ Y . N ZS:
[ SR S— — 1 Vo = BV, Vo = 30KV, C max =
PESD5VOV1BB 13pF, single line, bi-directional SOD523
- protection (D)
USB2.0 OTG protection Vo = -5V, Vegy = 8 KV, 3 high
USB2.0 OTG VBUS protection speed data and 1x integrated VBUS
’ P PUSBMxxVX4-TL protecion for USB OTG DFN1616




ESD protection for general 1/0 interfaces, microSD, Ethernet

Product

Uni-directional

Interface
GPIO
Bi-directional
Protection
Digital GPIO
low voltage 1/0 pin
comparator

Bi-directional

Uni-directional

Uni-directional
Double VRWM

1/0 pin

J’_
Analog GPIO
—i—

b

SDCLK

SDCMD

SDDATAO

microSD

SDDATA1

card power

SDDATA2

SDDATA3

NN

N
Bl

TX-

282-003575

TX+

TX-

soc

PHY

Ethernet

e —

1P4220CZ6 |

RX+

RX-

AO-AHOMZZOO

B < PESD5VOUIBA —» <P

RX-

-

vce

i

]

GND

MAC-SIDE GROUND
REFERED PROTECTION

Key electrical features

Vewn OF BV, Vg = 30kV, C max =

45pF, single line bidirectional
Vewn Of 8V, Vi = 30kV, C max =
45pF, single line bidirectional
Vewn OF BV, Vg = 30kV, C max =
152pF, two line unidirectional
Ve Of 3.3V, Vg = 30kV, C max =
300pF, two line unidirectional

Vewn Of 36V, Vo = 30kV, C max =

30pF, single line unidirectional

Vi OF 36V, V. = 30kV, C,max =

30pF, single line unidirectional

Vewn Of 36V, Voo = 30kV, C max
= 35pF,
two line unidirectional

Vewn Of BV, Vo = 15kV, C max =
14pF, oo, + EMI

Vewn OF BV, Voo = 10kV, C max =
3.5pF, single line bidirectional ESD
protection
Vewn Of 8.5V, Vo = 8kV, C max =

40pF, bidirectional ESD protection

Packages

DFN1006-2

SOD323

SOT23

SOT457

DFN1006-2

SOD323F

SOT23

DFN2514-12

SOD323

SOT457




ESD protecion for display interfaces

2

3

-

H]

| Part Number | Key electrical features | Packages

TX+

-

OHOmMZZOO

RX+

RX-

CONNECTOR-SIDE
COMMON MODE
PROTECTION

AUXp

AUXn

DP POWER

HOT PL DET

Interface Product
T :‘
TX-
1
i e e R
X XK K |
soc L] 1
/ |
PHY )
& & © & B
| I
RX+ -
HDMI 2 :‘
RX-
vee —F
GND —
MAC-SIDE GROUND
REFERED PROTECTION
Companion IC for HDMI protection, LDO, level shift,
buffering
HDMI ultra-low capacitance ESD protection only
Display Port R
L -
s
F :
Display Port differential data pairs ultra-low capacitance
ESD protection

IP4786CZ32

PHDMI2F4

PUSB2X4Y

PUSB3FR4

PUSB2X4Y

TX, single-chip HDMI companion

Vewn Of 8.5V, Vi = 10kV, C max
= 0.6pF, 2 channel high-speed
TMDS line protection
Vewn Of 8.5V, Vo = 12kV, C max
= 0.85pF,

4 lines, ultra-low clamping

Vewm O 3.3V, Vi = 15kV, C max
=0.34

ESD
= 0.85pF,
4 lines, ultra-low clamping

Vewn Of 8.5V, Vo = 12kV, C max

DFN5050-32

DFN2510A-10

SOT363

DFN2510A-10

SOT363




ESD protection for RF / wireless

Interface Product
ANT BPF LNA BPF
PGS / GNS L Low Cap
WLAN Bidir Protection
PESD5VOR1BSF RF )
F Signal
ront | Processing [
End 9
RF antenna extremly low capacitance ESD protection
i Antenna
i NFC | Filter Matching i Termination & | i
controller Circuit i Circuit ESD Protectioné Antenna Coil
fnn {F—o—/\V\ @
N
4
NFC L L
= 4 L r T
4
fnn {F—e—/\V\/ @
[
"
[
"

ESD protection for audio interfaces

Protection directly at the antenna

Interface Product
VBsT ﬁ
R2
15kQ
—Z PMEG3002ESF
OUTA
- 2xPMXB65ENE  |g
Audio Codec
GPIO (1.8V)
GND
M3
PMXB65ENE
ouTB
©
= /1N
SPDIF V4
digital port ESD protection
L_
R
GND
Headphones AUX

NI
Y|

<1

Part Number

PESD5VOR1BSF

PESD18VF1BL

PESD24VF1BL

Part Number

PESD12VV1BL

PESD5VOX1BCAL

PESD5VOU1BA

PESD5VOV1BB

Key electrical features

Vewn OF BV, Vg = 10kV, C max =
0.15pF, single line bidirectional

Vewn OF 18V, Vi, = 10kV, C max =
0.5pF

Vewn Of 24V, Vo = 10kV, C max

ESD

= 0.5pF

Key electrical features

Vewn = 12V, Cymax = 17pF , Vo
= 30kV

Vewn Of 5.5V, Vo = 16kV, C max =

0.95pF, single line bidirectional
Vewm Of BV, Vo = 10kV, C max =
3.5pF, single line bidirectional

Vewn OF BV, Vg = 30kV, C max =
13pF, single line, bi-directional ESD

protection

Packages

DSN0603

DFN1006-2

DFN1006-2

Packages

DFN1006-2

SOD323

SOD323

SOD523




Offices

AUSTRIA

Vienna

Phone: +43186 642 300
Fax: +43 186 642 350
wien@avnet.eu

BELGIUM

Merelbeke

Phone: +3292102470
Fax: +3292102487
gent@avnet.eu

BULGARIA
Sofia
sofia@avnet.eu

CZECH REPUBLIC (SLOVAKIA)
Prague

Phone: +420 234 091031
Fax: +420 234 091030
praha@avnet.eu

DENMARK

Herlev

Phone: +45 432 280 10
Fax: +45 432 280 11
herlev@avnet.eu

ESTONIA

(LATVIA, LITHUANIA)
Parnu

Phone : +372 56 637737
paernu@avnet.eu

FINLAND

Espoo

Phone: +358 207 499 200
Fax: +358 207 499 280
helsinki@avnet.eu

FRANCE (TUNISIA)
Cesson Sévigné

Phone: +33 299 838 485
Fax: +33 299 838 083
rennes@avnet.eu

llkirch

Phone: +33 390 402 020
Fax: +33164 479 099
strasbourg@avnet.eu

Massy Cedex

Phone: +33164 472 929
Fax: +33164 470 084
paris@avnet.eu

Toulouse
Phone: +33 05 62 47 47
toulouse@avnet.eu

Vénissieux Cedex

Phone: +33 478 771360
Fax: +33 478 771 399
lyon@avnet.eu

GERMANY

Berlin

Phone: +49 30 2148820
Fax: +49 30 214 882 33
berlin@avnet.eu

Freiburg

Phone: +49 7618819410
Fax: +49 761881944 0
freiburg@avnet.eu

All trademarks and logos are the property of their respective owners.

Hamburg

Phone: +49 40 608 235 922
Fax: +49 40 608 235 920
hamburg@avnet.eu

Holzwickede

Phone: +49 2301919 0
Fax: +49 2301919 222
holzwickede@avnet.eu

Lehrte
Phone: +49 5132 5099 0
hannover@avnet.eu

Leinfelden-Echterdingen
Phone: +49 711782 600 1
Fax: +49 711782 602 00
stuttgart@avnet.eu

Leipzig

Phone: +49 34204 7056 00
Fax: +49 34204 7056 11
leipzig@avnet.eu

Nurnberg

Phone: +49 91124425 80
Fax: +49 91124425 85
nuernberg@avnet.eu

Poing

Phone: +49 8121777 02
Fax: +49 8121777 531
muenchen@avnet.eu

Wiesbaden

Phone: +49 612 258 710
Fax: +49 612 258 713 33
wiesbaden@avnet.eu

HUNGARY

Budapest

Phone: +36 143 67215
Fax: +36 143 67213
budapest@avnet.eu

ITALY

Cusano Milanino

Phone: +39 02 660 921
Fax: +39 02 660 923 33
milano@avnet.eu

Firenze

Phone: +39 055 428 2301
Fax: +39 055 431035
firenze@avnet.eu

Modena

Phone: +39 059 348 933
Fax: +39 059 344 993
modena@avnet.eu

Padova

Phone: +39 049 807 368 9
Fax: +39 049 773 464
padova@avnet.eu

Rivoli

Phone: +39 011204 437
Fax: +39 011242 869 9
torino@avnet.eu

Roma Tecnocitta

Phone: +39 06 412 319 10
Fax: +39 06 413116 1
roma@avnet.eu

This document provides a brief overview only, no binding offers are
intended. No guarantee as to the accuracy or completeness of any
information. All information is subject to change, modifications and

amendments without notice.

avnet-silica.com

NETHERLANDS

Breda

Phone: +31765 722 700
Fax: +31765 722707
breda@avnet.eu

NORWAY

Asker

Phone: +47 667 736 00
Fax: +47 66773677
asker@avnet.eu

POLAND

Gdansk

Phone: +48 58 307 8151
Fax: +48 58 307 8150
gdansk@avnet.eu

Katowice

Phone: +48 32 259 50 10
Fax: +48 32259 50 11
katowice@avnet.eu

Warszawa

Phone: +48 222 565 760
Fax: +48 222 565 766
warszawa@avnet.eu

PORTUGAL

Vila Nova de Gaia

Phone: +351223779 502
Fax: +351223779 503
porto@avnet.eu

ROMANIA (BULGARIA)
Bucharest

Phone: +40 2152816 32
Fax: +40 21529 68 30
bucuresti@avnet.eu

RUSSIA (BELARUS, UKRAINE)
Moscow

Phone: +7 495737 3670
Fax: +7 4957373671
moscow@avnet.eu

Saint Petersburg
Phone: +7 812 2451571
stpetersburg@avnet.eu

SLOVAKIA

Bratislava

Phone: +421232 242 211
Fax: +421232 242 210
bratislava@avnet.eu

SLOVENIA
(BOSNIA AND HERZEGOVINA,

CROATIA, MACEDONIA, MONTENEGRO,

SERBIA)

Ljubljana

Phone: +386 156 097 50
Fax: +386 156 098 78
ljubljana@avnet.eu

SPAIN

Barcelona

Phone: +34 933 278 530
Fax: +34 934 250 544
barcelona@avnet.eu

Galdacano. Vizcaya
Phone: +34 944 572 777
Fax: +34 944 568 855
bilbao@avnet.eu

Las Matas

Phone: +34 913 727 100
Fax: +34 916 369 788
madrid@avnet.eu

SWEDEN

Sundbyberg

Phone: +46 8 587 46100
Fax: +46 8 587 46101
stockholm@avnet.eu

SWITZERLAND

Rothrist

Phone: +4162 919 5655 5
Fax: +4162 919 5650 0
rothrist@avnet.eu

TURKEY (GREECE, EGYPT)
Kadikoy Istanbul

Phone: +90 216 528 834 0
Fax: +90 216 528 834 4
istanbul@avnet.eu

UNITED KINGDOM (IRELAND)
Berkshire

Phone: +441628 512 900
Fax: +44 1628 512 999
maidenhead@avnet.eu

Bolton

Phone: +441204 547170
Fax: +44 1204 547171
bolton@avnet.eu

Bucks, Aylesbury

Phone: +44 1296 678 920
Fax: +441296 678 939
aylesbury@avnet.eu

Stevenage, Herts, Meadway
Phone: +44 1438 788 310

Fax: +441438 788 250
stevenage@avnet.eu

ISRAEL

Tel-Mond

Phone: +972 (0)9 7780280
Fax: +972 (0)3 760 1115
avnet.israel@avnet.com

SOUTH AFRICA

Cape Town

Phone: +27(0)21 689 4141
Fax: +27(0)21 686 4709
sales@avnet.co.za

Durban

Phone: +27(0)31266 8104
Fax: +27 (0)31 266 1891
sales@avnet.co.za

Johannesburg

Phone: +27(0)11 319 8600
Fax: +27 (0)11 319 8650
sales@avnet.co.za

Mixed Sources
Product group from well-managed
forests and other controlled sources

F SC www.fsc.org_Cert no. IC-COC-100065
© 1996 Forest Stewardship Coundil

Order FREE Samples at

avnet-silica.com/nexperia-esd






