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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)

Nexperia ESD 
Protection
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Available Packages

Explore the benefits of Nexperia ESD protection with samples of the most common solutions:

Package Size / mm

SOD323 1.7 x 1.25

SOD323F 1.7 x 1.25

SOD523 1.2 x 0.8

Package Size / mm

DFN1006-3 0.6 x 1.0

DFN2111-7 2.1 x 1.1

DFN2510-10 2.5 x 1.0

DFN2510A-10 2.5 x 1.0

DSN0603-2 0.6 x 0.3
Package Size / mm

SOT23 2.9 x 1.3

SOT363 2.0 x 1.25

SOT457 2.9 x 1.5

Interface Part numbers Key electrical features Automotive 
Qualification Package

Ethernet, SPDIF PESD5V0U1BA VRWM of 5V, VESD = 10kV, CDmax = 3.5pF, single line bidirectional AEC-Q101 SOD323

Digital GPIO
low voltage comparator PESD5V0S1BA VRWM of 5V, VESD = 30kV, CDmax = 45pF, single line bidirectional AEC-Q101 SOD323

Digital GPIO
low voltage comparator PESD5V2S2UT VRWM of 5V, VESD = 30kV, CDmax = 152pF, two line unidirectional AEC-Q101 SOT23

Digital GPIO
low voltage comparator PESD3V3S4UD VRWM of 3.3V, VESD = 30kV, CDmax = 300pF, two line unidirectional SOT457

Analog GPIO PESD36VS1UJ VRWM of 36V, VESD = 30kV, CDmax = 30pF, single line unidirectional AEC-Q101 SOD323F

Analog GPIO PESD36VS2UT VRWM of 36V, VESD = 30kV, CDmax = 35pF, two line unidirectional AEC-Q101 SOT23

I²C
SPI/SSI NUP1301 VRWM of 80V, VESD = 30kV, CDmax = 0.75pF,  

single line unidirectional (rail-to-rail) AEC-Q101 SOT23

I²C
SPI/SSI
Ethernet

IP4220CZ6 VRWM of 5.5V, VESD = 8kV, CDmax = 40pF, bidirectional ESD protection SOT457

RS-232, RS-485 PESD15VS2UT VRWM of 15V, VESD = 30kV, CDmax = 70pF, two line unidirectional AEC-Q101 SOT23

USB2.0
USB2.0 OTG
HDMI, I²C
SPI/SSI

PUSB2X4Y VRWM of 5.5V, VESD = 12kV, CDmax = 0.85pF, 4 lines, ultra-low clamping SOT363

USB2.0
USB2.0 OTG PRTR5V0U4D VRWM of 5.5V, VESD = 8kV, CDmax = 1pF, 4 lines, AEC-Q101 qualified AEC-Q101 SOT457

USB2.0
USB2.0 OTG
Headphones

PESD5V0V1BB VRWM of 5V, VESD = 30kV, CDmax = 13pF, single line, bi-directional ESD 
protection AEC-Q101 SOD523

In-Vehicle networks 
LIN 
CAN (FD) 
FlexRay

PESD2CAN
PESD1IVN27-A
PESD2IVN24-T 
PESD1FLEX

VRWM of 24/27 V, VESD up to 30 kV, CDmax = 30 pF,  
single/dual line bidirectional            AEC-Q101

SOT23 
SOT323 
SOD323

Ethernet 
SPDIF 
I²C 
SPI/SSI

PESD1LVDS 
PESD2ETH-AX 
PRTR5V0U4D 
PESD5V0U1BA 
IP4220CZ6

VRWM of 5.5 V, VESD up to 30 kV, CDmax = 16 pF, bidirectional AEC-Q101

DFN2510-10 
SOT143B 
SOT457 
SOD323

I²C 
SPI/SSI NUP1301 VRWM of 80V, VESD = 30kV, CDmax = 0.75pF,  

single line unidirectional (rail-to-rail) AEC-Q101  SOT23

Digital GPIO 
low voltage comparator

PESD5V0S1BA VRWM of 5V, VESD = 30kV, CDmax= 45pF, single line bidirectional AEC-Q101 SOD323

PESD5V2S2UT VRWM of 5V, VESD = 30kV, CDmax = 152pF, two line unidirectional AEC-Q101 SOT23

PESD3V3S4UD VRWM of 3.3V, VESD = 30kV, CDmax = 300pF, two line unidirectional SOT457

Analog GPIO
PESD36VS1UJ VRWM of 36V, VESD = 30kV, CDmax = 30pF, single line unidirectional AEC-Q101 SOD323F

PESD36VS2UT VRWM of 36V, VESD = 30kV, CDmax = 35pF, two line unidirectional AEC-Q101 SOT23

RS-232, RS-485 PESD15VS2UT VRWM of 15V, VESD = 30kV, CDmax = 70pF, two line unidirectional AEC-Q101 SOT23

USB2.0 
USB2.0 OTG 
HDMI, I²C 
SPI/SSI

PUSB2X4Y VRWM of 5.5V, VESD = 12kV, CDmax = 0.85pF, 4 lines, ultra-low clamping SOT363

PUSB2X4D 
PRTR5V0U4D VRWM of 5.5V, VESD = 8kV, CDmax = 1pF, 4 lines AEC-Q101 SOT457

PESD5V0V1BB VRWM of 5V, VESD = 30kV, CDmax = 13pF, single line,  
bidirectional ESD protection AEC-Q101 SOD523

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

Interface Product Part Number Key electrical features Packages

 
LIN PESDxCAN family 

PESDxIVN family

VRWM of 24/27 V, VESD up to 30 
kV, CDmax = 30 pF, single line 

bidirectional            
SOD323

CAN (FD) 
FLEXRAY 

SENT

PESDxCAN family 
PESDxIVN family 

PESD1FLEX

VRWM of 24/27 V, VESD up to 30 
kV, CDmax = 30 pF, single line 

bidirectional            

SOT23 
SOT323

ESD protection for serial buses

I²C
SPI/SSI

ESD protection for 100 – 400kHz fast mode I²C and 
100 MHz SSI with rail-to-rail configuration to minimize 

capacitive loading

NUP1301

IP4220CZ6

PUSB2X4Y

VRWM = 80V, VESD = 30kV, CDmax = 
0.75pF, single line unidirectional 

(rail-to-rail)

VRWM = 5.5V, VESD = 8kV, CDmax = 
40pF, bidirectional ESD protection

VRWM = 5.5V, VESD = 12kV, CDmax = 
0.85pF,  

4 lines, ultra-low clamping

SOT23

SOT457

SOT363

RS-232, 
RS-485

PESD18VF1BL

PESD15VS2UT

VRWM of 18V, VESD = 10kV, CDmax = 
0.5pF, single line bidirectional

VRWM of 15V, VESD = 30kV, CDmax = 
70pF, dual line unidirectional

DFN1006-2

SOT23

LVDS, CML, 
TMDS

High-speed differential mode signaling

PUSB3FR4

PESD1LVDS

VESD = 15kV, CDmax = 0.34pF

VRWM = 5V, VESD = 8kV, CDmax = 
0.6pF

DFN2510-10

DFN2510-10

USB2.0
USB2.0 OTG

USB2.0 OTG protection
USB2.0 OTG VBUS protection

PUSB2X4Y

PRTR5V0U4D

PESD5V0X1ULD

PESD5V0U2BM

PESD5V0V1BB

PUSBMxxVX4-TL

VRWM = 5.5V, VESD = 12kV, CDmax = 
0.85pF,  

4 lines, ultra-low clamping

VRWM = 5.5V, VESD = 8kV, CDmax = 
1pF, 4 lines, AEC-Q101 qualified

VRWM = 5.5V, VESD = 8kV, CDmax = 
1.1pF, 1 line,  

uni-directional

VRWM = 5V, VESD = 10kV, CDmax = 
3.5pF, 2 high-speed data lines 

(D+/D-)

VRWM = 5V, VESD = 30kV, CDmax = 
13pF, single line, bi-directional ESD 

protection (ID)

VRWM = 5.5V, VESD = 8 kV, 3x high 
speed data and 1x integrated VBUS 

protecion for USB OTG

SOT363

SOT457

DFN1006-2

DFN1006-3

SOD523

DFN1616

19

4. Serial buses

4.7 High-speed Differential Mode 
signaling (LVDS, CML, TMDS, etc.) 
There are a number of ways to implement general differential mode
signaling. In general we can state that the signal levels are low, the 
signaling speed tends to be high, and the layout usually needs to be 
controlled.
 
To protect these kinds of buses, VRWM is usually 5 V (or lower), capacitance 
must be low, there must be excellent impedance matching between lines, 
and the package footprint must allow short and matched connections.

NXP offers a variety of possible solutions. In principle, any solution 
designed for high speed bus protection could be used for general 
differential bus protection, but the table lists a few recommended options.
 
The figure shows a basic implementation using the PUSB3FR4, a 
protection device for USB 3.0. This device is specifically designed for 
ultra-low capacitance, excellent line-impedance matching, and ultra-low 
clamping. 

TP Cable

TX+
TX-

RX+
RX-

TX+
TX-

RX+
RX-

PUSB3FR4 PUSB3FR4

Selection guide

Part Package Size (mm) Cd

ESD robustness
(IEC61000-4-2)

Note

PUSB3AB4 DFN2510A-10 2.5 x 1.0 x 0.5 <0.2 pF 15 kV 2 channels/ 4 lines, 0.5 mm pitch package 
TrEOS Protection NEW

PUSB3FR4 DFN2510A-10 2.5 x 1.0 x 0.5 0.29 pF 15 kV 2 channels/ 4 lines, 0.5 mm pitch package 
TrEOS Protection NEW

PUSB3F96 DFN2510A-10 2.5 x 1.0 x 0.5 0.5 pF 10 kV 2 channels/ 4 lines

PESD1LVDS DFN2510-10 2.5 x 1.0 x 0.5 0.6 pF 8 kV 0.6 pF Ch/Ch matching, AEC-Q101 qualified

IP4285CZ10-TBB DFN2110-9 2.1 x 1.0 x 0.5 0.8 pF 12 kV 2 channels/ 4 lines

General high-speed differential mode signaling line ESD protection (actual data rate infl uences device 
choice)
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Interface Product Part Number Key electrical features Packages

Digital GPIO
low voltage 
comparator

PESD5V0S1BL

PESD5V0S1BA

PESD5V2S2UT 

PESD3V3S4UD

VRWM of 5V, VESD = 30kV, CDmax = 
45pF, single line bidirectional

VRWM of 5V, VESD = 30kV, CDmax = 
45pF, single line bidirectional

VRWM of 5V, VESD = 30kV, CDmax = 
152pF, two line unidirectional

VRWM of 3.3V, VESD = 30kV, CDmax = 
300pF, two line unidirectional

DFN1006-2

SOD323

SOT23

SOT457

Analog GPIO

PESD36VS1UL

PESD36VS1UJ

PESD36VS2UT

VRWM of 36V, VESD = 30kV, CDmax = 
30pF, single line unidirectional

VRWM of 36V, VESD = 30kV, CDmax = 
30pF, single line unidirectional

VRWM of 36V, VESD = 30kV, CDmax 
= 35pF,  

two line unidirectional

DFN1006-2

SOD323F

SOT23

microSD 
card power IP4340CX15 VRWM of 5V, VESD = 15kV, CDmax = 

14pF, ESD + EMI DFN2514-12

Ethernet

PESD5V0U1BA

IP4220CZ6

VRWM of 5V, VESD = 10kV, CDmax = 
3.5pF, single line bidirectional ESD 

protection

VRWM of 5.5V, VESD = 8kV, CDmax = 
40pF, bidirectional ESD protection

SOD323

SOT457

9

3. General I/O Protection 

3.1 Digital I/O 
There are many ways to protect general-
purpose digital I/O (GPIO). High-frequency 
signaling is not typically applicable for 
these kind of interfaces, so there’s no need 
to optimize for low capacitive loading. 
The three key elements to select upon are 
unidirectional vs. bidirectional, one vs. multi 
channel device and last but not least the 
package variant. As shown in the table, there 
are many standard devices that meet these 
various requirements. 

Selection guide

Part Package Size (mm) 
ESD robustness
(IEC61000-4-2)

Configuration 

PESD5Z6.0 SOD523 1.2 x 0.8 x 0.6 30 kV 1 channel unidirectional

PESD3V3U1UL DFN1006-2 1.0 x 0.6 x 0.48 9 kV 1 channel unidirectional

PESD5V0S1BL DFN1006-2 1.0 x 0.6 x 0.48 30 kV 1 channel bidirectional

PESD5V0S1BA SOD323 1.7 x 1.25 x 0.95 30 kV 1 channel bidirectional

PESD5V2S2UT SOT23 2.9 x 1.3 x 1.0 30 kV 2 channel unidirectional/ 1 channel 
bidirectional

BZA456A SOT457 2.9 x 1.5 x 1.0 8 kV 4 channel unidirectional

PESD3V3S4UD SOT457 2.9 x 1.5 x 1.0 30 kV 4 channel unidirectional

PESD5V0V1BL DFN1006-2 1.0 x 0.6 x 0.48 30 kV 1 channel bidirectional

PESD5V0X1UALD DFN1006D-2 1.0 x 0.6 x 0.37 15 kV 1 channel unidirectional

Bidirectional and unidirectional ESD protection for GPIO

004_NXP_2015_0327_Update ESD for Industrial & Automotive Application Guide_939775017664_v3.indd   9 17/07/15   10:47
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ESD protecion for display interfaces

Interface Product Part Number Key electrical features Packages

HDMI

Companion IC for HDMI protection, LDO, level shift, 
buffering

HDMI ultra-low capacitance ESD protection only

IP4786CZ32

PHDMI2F4

PUSB2X4Y

TX, single-chip HDMI companion

VRWM of 5.5V, VESD = 10kV, CDmax 
= 0.6pF, 2 channel high-speed 

TMDS line protection

VRWM of 5.5V, VESD = 12kV, CDmax 
= 0.85pF,  

4 lines, ultra-low clamping

DFN5050-32

DFN2510A-10

SOT363

Display Port

Display Port differential data pairs ultra-low capacitance 
ESD protection

PUSB3FR4

PUSB2X4Y

VRWM of 3.3V, VESD = 15kV, CDmax 
= 0.34

VRWM of 5.5V, VESD = 12kV, CDmax 
= 0.85pF,  

4 lines, ultra-low clamping

DFN2510A-10

SOT363

22

6. Ethernet

6.1  Ethernet ESD Protection
ESD protection for Ethernet can typically be done in two 
ways. Protection can be placed on the MAC/PHY side of 
the interface or line-to-line protection can be added to 
the connector side. For optimal protection, a design may 
implement both schemes, as shown in the figure. 

The figure at right shows a 100 Mbit interface that uses two 
pairs. A similar solution can be created for Gbit Ethernet, 
using four pairs. 

Selection guide

Part Package Size (mm) Cd

ESD robustness
(IEC61000-4-2)

Note

IP4233CZ6 SOT363 2.0 x 1.25 x 0.95 0.9 pF 8 kV Common Mode Protection 

IP4220CZ6 SOT457 2.9 x 1.5 x 1.0 1 pF 8 kV 1 port protection 

IP4221CZ6-S DFN1410-6 1.45 x 1.0 x 0.48
1 pF 8 kV IP4220 with smaller package 

IP4221CZ6-XS DFN1010-6 (XSON6) 1.0 x 1.0 x 0.48

PRTR5V0U4D SOT457 2.9 x 1.5 x 1.0 1 pF 8 kV 1 port protection, AEC-Q101 qualified 

PESD5V0U1BA SOD323 1.7 x 1.25 x 0.95   2.9 pF 10 kV Common Mode Protection

10/100 ESD protection, with ground-referred protection on the MAC side and Common Mode Protection on the 
connector side

004_NXP_2015_0327_Update ESD for Industrial & Automotive Application Guide_939775017664_v3.indd   22 17/07/15   10:48
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Interface Product Part Number Key electrical features Packages

PGS / GNS
WLAN

RF antenna extremly low capacitance ESD protection

PESD5V0R1BSF VRWM of 5V, VESD = 10kV, CDmax = 
0.15pF, single line bidirectional DSN0603

NFC

PESD18VF1BL

PESD24VF1BL

VRWM of 18V, VESD = 10kV, CDmax = 
0.5pF

VRWM of 24V, VESD = 10kV, CDmax 
= 0.5pF

DFN1006-2

DFN1006-2

Interface Product Part Number Key electrical features Packages

Audio Codec PESD12VV1BL VRWM = 12V,  CDmax = 17pF , VESD 
= 30kV DFN1006-2

SPDIF

digital port ESD protection

PESD5V0X1BCAL

PESD5V0U1BA

VRWM of 5.5V, VESD = 15kV, CDmax = 
0.95pF, single line bidirectional

VRWM of 5V, VESD = 10kV, CDmax = 
3.5pF, single line bidirectional

SOD323

SOD323

Headphones PESD5V0V1BB
VRWM of 5V, VESD = 30kV, CDmax = 

13pF, single line, bi-directional ESD 
protection

SOD523

ESD protection for RF / wireless

ESD protection for audio interfaces

24

7. RF

7.1  GPS / GNSS
GPS applications are commonplace today. ESD can enter 
the system via the antenna. Protection of the sensitive 
receiver circuitry is often required.

Requirements for this type of protection are extremely 
low capacitance and high linearity. Low clamping and high 
maximum peak surge capability remain a key need as well.

The figure on the right shows a typical protection scheme 
using the new, ultra-low-capacitance, bidirectional 
PESD5V0R1BSF. This device comes in an ultra-small 
DSN0603 package that further minimizes any resistive and 
inductive impedance.

Selection Guide

Part Package Size (mm) Cd

ESD robustness 
(IEC61000-4-2)

Note

PESD5V0R1BSF DSN0603-2 0.6 x 0.3 x 0.3 0.1 pF 10 kV Single-line bidirectional TrEOS Protection NEW

PESD5V0H1BSF DSN0603-2 0.6 x 0.3 x 0.3 0.15 pF 15 kV Single-line bidirectional TrEOS Protection NEW

PESD5V0C1BSF DSN0603-2 0.6 x 0.3 x 0.3 0.2 pF 20 kV Single-line bidirectional TrEOS Protection NEW

GPS ESD protection using PESD5V0R1BSF
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Vila Nova de Gaia 
Phone: +35 1 223 779 502 
Fax:  +35 1 223 779 503 
porto@avnet.eu

ROMANIA (BULGARIA)
Bucharest  
Phone: +40 21 528 16 32 
Fax:  +40 21 529 68 30 
bucuresti@avnet.eu

RUSSIA (BELARUS, UKRAINE)
Moscow  
Phone: +7 495 737 36 70 
Fax:  +7 495 737 36 71 
moscow@avnet.eu

Saint Petersburg 
Phone: +7 812 245 1571  
stpetersburg@avnet.eu

SLOVAKIA
Bratislava  
Phone: +421 232 242 211 
Fax:  +421 232 242 210 
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

Galdàcano. 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 8 587 461 00 
Fax:  +46 8 587 461 01 
stockholm@avnet.eu

SWITZERLAND
Rothrist  
Phone: +41 62 919 555 5 
Fax:  +41 62 919 550 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: +44 1628 512 900 
Fax:  +44 1628 512 999 
maidenhead@avnet.eu

Bolton  
Phone: +44 1204 547 170 
Fax:  +44 1204 547 171  
bolton@avnet.eu

Bucks, Aylesbury 
Phone: +44 1296 678 920 
Fax:  +44 1296 678 939 
aylesbury@avnet.eu

Stevenage, Herts, Meadway 
Phone: +44 1438 788 310 
Fax:  +44 1438 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)31 266 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




