
Protection & filters

STMicroelectronics Industrial Offering

2020



Protection around MCU



ECMF04-4HSWM10 
High Speed Differential

MIPI, USB 3.1, Display port, HDMI

Protection and filters socket around mcus
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ESDALC6V1W5

ESDA6V1BC6

SPT01-335DEE

HSP051-4M10
ETH 1G, secondary

ESDA7P120-1U1MSMA4F

USBLC6-2SC6
TCPP01-M12

Type-C Port Protection

EMIF06-MSD02N16
SD 2.0

EMIF03-SIM02M8 ESDA5V3LDSILC6-4P6 (TAG) SMA6F

ESDA14V2BP6

RS-232

ESDCAN03-2BWY

ESDA6V1L

SMAJ40CA

CLT03-2Q3PLC inputs



Protection for sensors



Proximity sensors
sensors type
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SPT01-335DEE
3-wire sensors
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Order codes : 

SPT01-335DEE : Status : in production 

Datasheet : available on www.st.com

Key parameters :

VRM 36 V

Leakage current 200 nA @ 33 V

Surge capability 2 A (8/20 µs)

Features:

▪ Compliant for interface with logic input type 1, 2 

and 3 IEC 61131-2 standard

▪ Recommended to protect any 3-wire sensor 

compliant with EN 60947-5-2 standard

▪ Highly compact with integrated power solution in 

SMD version

Package :  QFN 3x3

Dimensions :  3.0 mm x 3.0 mm

Thickness : 0.9 mm

Footprint in millimeters

http://www.st.com/internet/analog/product/219624.jsp


SPT02-236DDB
2-wire sensors
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Order codes : 

SPT02-236DDB: Status : in production

Datasheet : available on www.st.com

Key parameters :

VRM 36V

Leakage current 1µA @ 36 V

VCL 46V

Surge capability 2 A (8/20 µs)

Features:

▪ Compliant for interface with logic input type 1, 2 

and 3 IEC 61131-2 standard

▪ Recommended to protect any 2-wires sensor 

compliant with EN 60947-5-2 standard

▪ Highly compact with integrated power solution in 

SMD version

Package :  µQFN-2L with exposed pad

Dimensions :  3.0 x 1.5mm

Thickness : 0.8 mm

Footprint in millimeters
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http://www.st.com/web/catalog/sense_power/FM114/CL1799/SC491/PF258345?s_searchtype=partnumber


Protection & filter portfolio overview
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ESD protection & 

IPADsTM

Data Line 

Protection

ESD Protection + 

EMI Filtering

Data Line

Protection

Surge Suppressor

(TRISIL)

xDSL line

SLIC

Ethernet

Discrete surge

suppressors

Network 

Protection

Current 

Limiting

Termination

Integrated Products

(ASIP)

HDMI

Application 

Specific

Type-C

RF IPD

TVS

(TRANSIL) 

600 Watt 

400 Watt 

1500 Watt 

3000 Watt

< 200 Watt

5000 Watt

Power line 

Protection

Higher Immunity, Miniaturization & Better Performances



Power line protection



Protection & filter 
portfolio overview
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TVS

(TRANSIL) 

600 Watt 

400 Watt 

1500 Watt 

3000 Watt

< 200 Watt

5000 Watt

Power line 

Protection

Higher Immunity, Miniaturization & Better Performances with large 

selection of packages



TVS protection examples
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MOSFET PROTECTION DC POWER RAIL PROTECTION



Transient voltage suppressor (TRANSILTM)
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SMB

SMA

SMA Flat

SMC 5.9 x 8.0

2.6 x 5.2

3.6 x 5.4

SMB Flat 3.6 x 5.4

2.6 x 5.2

R6

ST mite 1.9 x 3.75

Package

SM2T

SMA4F SMA6F

SMAJ

SM4T

SMA6J

SMA6T

SMB6F SMB15F

SMBJ

SM6T
SMB15J

SMCJ

SM15T

SMC30J

SM30T

BZW50

New

New

35 W 55 W 100 W 135 W125 W90 W

PowerESDA8P30

ESDA7P60 ESDA8P80 
ESDA15P60

ESDA13P70 

ESDA25P35

ESDA7P120 

ESDA22P150

ESDA17P100 

SOT882T 1.0x0.6

QFN 1.6x1.0

QFN 1.8x2.0

QFN 2.0x2.0

axial

400 W 600 W 1.5 kW 3 kW

10 / 1000 µs

200 W 5 kW

Power

10 / 1000 µs

Power Line 

Protection



TVS flat in SMA and in SMB
smart industry

Power Line 

Protection



ST solution
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A well known technology in a brand new package

Electrical parameters

Footprint (compatibility)

ST internal line

Package thickness

Power density 
( 600W in SMA flat package) 

Product line capacity

Tj max increased up to 175°C

Solderability
wettable flank for AOI and notch for wave 

soldering 

Power Line 

Protection

Unchanged Improved



Part numbering
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SM A 6 F xx A

Package

A : SMA

Power capability

• 4 : 400 W

• 6 : 600 W

• 15 : 1500 W

Package type

F : Flat

VRM

Type

A: Unidirectional
Surface

Mount

Y

Blank : industrial grade

Y : Automotive grade

Power Line 

Protection



Data line protection



Protection & filter 
portfolio overview
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ESD protection & 

IPADsTM

Data Line 

Protection

ESD Protection + 

EMI Filtering

Data Line

Protection

Higher Immunity, Miniaturization & Better Performances with large 

selection of packages



Data line protection
ESD series
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Typ line 

Capacitance 

(pF)

Single-line ESD Protection

Multi-line ESD Protection

Standard Low and Ultra Low Extra low

Uni-Directional

5V to 10VRM

Bi-Directional 

3 to 24VRM

Bi-Directional

5VRM

Uni-Directional

3V to 12VRM

Uni-Directional

3VRM

Bi-Directional

5VRM

Uni-Directional

3V to 15VRM

Bi-Directional

3V to 36 VRM

Uni-Directional

3V to 36VRM

Bi-Directional

3VRM

Number of 

protected lines
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> 30pF <30pF <3pF

Uni-Directional

1V to 5VRM

Data Line

Protection



Data line protection
ESDZV5-1BF4
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Industry’s best Protection efficiency (clamping voltage)

Data Line

Protection

ESDZ ESDA



ESD Z protection 
extra small packages & snap-back
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8

7

VCL 8 kV contact discharge 

after 30 ns, IEC 61000-4-2

Capacitance

ESDZL5-1F4 

ESDZV5-1BV2 

ESDZV5H-1BU2 10

9

5 6 74 8

ESDZV5-1BU2 

ESDZV5-1BF4 

VCL VBR
VRM

IR

IPP

V

I

VTrig

IRM

RD

Data Line

Protection

Single Line ESD Z



High speed port ESD protection
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Number of lines

Capacitance (pF)

Single line

2 lines

4 lines

8 lines

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

Data Line

Protection

High Speed Port protection <1pF

ESDARF02-1BU2CK 
BW 30GHz

ESDAXLC6-1MY2 

ESDAXLC6-1BT2

ESDAXLC6-1BU2

ESDAXLC18-1BF4

ESDAXLC5-1U2
BW 11.4GHz

ESDAULC6-1U2

HSP061-2M6

HSP061-2N4

HSP062-2M6

USBULC6-2M6

HSP053-4M5
BW 18GHz

HSP051-4M5
BW 11.5GHz

HSP051-4N10

HSP061-4NY8

HSP051-4M10

HSP061-4M10 
BW 8.7GHz

HDMIULC6-4SC6

HSP061-8M16



EMIF & ECMF
ESD protection & EMI filtering
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Interface type

Interface speed Gbps

USB 3.2HDMI 1.4 DP MIPI

MEMORY

& SIM interfacesAUDIOStandard & Multipurpose

EMIF02-USB01F2

EMIF02-USB03F2

EMIF03-SIM02M8

EMIF06-HMC02F2

EMIF06-HSD03F3

EMIF06-MSD01F2

EMIF06-MSD02N16

EMIF06-MSD04F3

EMIF09-SD01F3

EMIF01-10005W5

EMIF01-1008AF4

EMIF02-1003M6

EMIF04-1005M8

EMIF06-1005M12

EMIF06-VID01F2

EMIF08-LCD04M16

EMIF08-VID01F2

EMIF08-VID1F3

EMIF08-1005M16

EMIF02-MIC03F2

EMIF02-MIC03M6

EMIF02-SPK02F2

EMIF02-SPK03F2

EMIF04-EAR02M8

<1Gbps >1Gbps
1211108

HDMI 2.1HDMI 2.0

5.941.585

Data Line

Protection

ECMF02-2AMX6 

ECMF02-2BF3 

ECMF02-4CMX8 

ECMF02-2HSMX6 

ECMF04-4HSM10 

ECMF04-4HSWM10 

ECMF06-6AM16 

ECMF4-20A42N10 

ECMF4-2450A17M10 

ECMF4-2450A60N10 

USB 2.0



More material…
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• Datasheets

• OrCAD Symbol and Footprint files

• Pspice models 

• ICP, MDF

• Excel x-ref (on request)

Power Line 

Protection

FLTVSFLAT0618 FLTVSFA0219

https://www.st.com/content/ccc/resource/sales_and_marketing/promotional_material/flyer/group0/62/d5/c6/38/03/c1/46/8b/FLTVSFLAT0618_400W_600W_TVS_SMAFlat_flyer/files/FLTVSFLAT0618_lr.pdf/jcr:content/translations/en.FLTVSFLAT0618_lr.pdf
https://www.st.com/content/ccc/resource/sales_and_marketing/promotional_material/flyer/group0/a1/84/06/b6/3d/e2/44/ff/FLTVSFA0219/files/fltvsfa0219_lr.pdf/jcr:content/translations/en.fltvsfa0219_lr.pdf


Protection & filter 
portfolio overview
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Current 

Limiting

Termination

Integrated Products

(ASIP)

HDMI

Application 

Specific

Type-C

RF IPD

Higher Immunity, Miniaturization & Better Performances with large 

selection of packages



Digital input interfaces
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2 84

• 60V rated inputs

• Self powered

• HS/LS compatible

• Test pulse embedded

• Input data rate @ 400kbps

• Thermal Alarm

• Over / under Voltage

• SPI interface

• CMOS interface

• Opto-coupler interface

• Digital filter

• Surge protection

• Programmable current

• Number of channels

• Characteristic, IEC61131-2

• Type 1 & 3

• Type 2

* Through LEDx outputs TSSOP14TSSOP20 HTSSOP38  QFN 7x7

+

Quad

2

DFN16L 2x4mm

*

CLT3-4B

PCLT-2A

SCLT3 / CLT01

CLT03-2Q3

Application

Specific

Smart Industry



Protect your USB-C application against overvoltage

• Overvoltage protection for CC pins

• Externally programmable overvoltage 

protection on VBUS line

• Supports Programmable Power Supply

Type-C Port Protection
Application

Specific

USB Type-C

VCC

N-MOSFET

TCPP01-M12
QFN-12L

Configuration 

Channel

PMICVBUS

26



TOP 3 ISSUES 
when migrating to USB-C connector 
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ESD, poor quality chargers or short-circuit in receptacle can damage 

the application

2 - Defective adapter can provide a voltage higher than 

expected

3 – CC pin short to VBUS
VBUS pin is adjacent to CC pin and due to small pin pitch inside type-C receptacle a short 

between VBUS and CC can damage USB-C controller

1 - ESD or EOS event can destroy internal circuitry



What is RF IPD ? 
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Application Specific Integrated Circuits

Discrete balun & matching network RF IPD balun & matching network

RF Integrated Passives Devices

11 discretes

72 mm²

1 component

1.2 mm²

Application

Specific
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STMicroelectronics RF IPD PortfolioApplication

Specific



ST protection finder
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ESD quick reference guide
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Available on www.st.com



• AN5241, Fundamentals of ESD protection at system level

• AN4871, USB Type-C protection and filtering

• AN5121, HDMI ESD protection and signal conditioning products for STBs

• AN3353, IEC 61000-4-2 standard testing

• AN4160, TVS devices for power line communication applications è protection ligne

CPL

• AN1826, TRANSIENT PROTECTION SOLUTIONS: Transil™ diode versus Varistor

• AN2689, Protection of automotive electronics from electrical hazards, guidelines for 

design and component selection

• AN316, Transil™ clamping protection mode (Transil vs MOV comparison)

• AN575, CALCULATION OF TRANSIL APPARENT DYNAMIC RESISTANCE

• AN319, RELAY DRIVE PROTECTION

• AN4994, 10 gigabit Ethernet survives ITU-T K20 and Telcordia GR-1089-Core intra-

building

• AN4275, IEC 61000-4-5 standard overview

• AN574, TRANSIL™/TRISIL™ COMPARISON

• AN4647, Circuit breaker with transient voltage suppression based on the CBTVS2Axx-

1F3: input capacitor sizing of portable equipment

• AN555, AUTOMOTIVE PROTECTION WITH THE RBOxx SERIES

• AN4876, SLIC protection without a serial resistor or PTC to meet ITU-T K.20/K.21 and 

GR-1089-CORE using the LCP154DJF

• AN2064, Compliance of series/parallel protections for Telecom CO

• AN2266, SLIC based system protection for European and Asian markets

• AN2053, SLIC protection for both classical and new networks

• AN320, Operation of a Trisil™ crowbar type protection diode

Application notes

32

•AN5121, HDMI ESD protection and signal conditioning products for STBs

•AN3353, IEC 61000-4-2 standard testing

•AN4541, EMI filters for SD3.0 card high-speed SD card protection and filtering 

devices

•AN3141, LC filters for mobile phone LCD and camera links

•AN4871, USB Type-C protection and filtering

•AN4356, Antenna desense on handheld equipment

•AN3353, IEC 61000-4-2 standard testing

•AN4511, Common mode filters

•AN4625, STEVAL-IFP023V1 evaluation board for CLT01-38S4 input termination

•AN2846, SCLT3-8 - guidelines for use in industrial automation applications

•AN2482, PCLT (Programmable current limited termination)

•AN1608, CLT3-4BT6 DEMOBOARD: CHECK THE ROBUSTNESS OF CLT3-4BT6

Protection EMIF

ECMF

CLT

https://www.st.com/content/ccc/resource/technical/document/application_note/group1/9b/df/54/c6/fa/7f/42/43/DM00548138/files/DM00548138.pdf/jcr:content/translations/en.DM00548138.pdf
https://www.st.com/content/ccc/resource/technical/document/application_note/group0/93/26/b0/0f/a6/cf/49/bb/DM00294046/files/DM00294046.pdf/jcr:content/translations/en.DM00294046.pdf
https://www.st.com/content/ccc/resource/technical/document/application_note/group0/11/8c/19/f8/df/b0/4e/0c/DM00460966/files/DM00460966.pdf/jcr:content/translations/en.DM00460966.pdf
https://www.st.com/content/ccc/resource/technical/document/application_note/b3/42/28/d8/e2/db/44/f5/DM00023467.pdf/files/DM00023467.pdf/jcr:content/translations/en.DM00023467.pdf
https://www.st.com/content/ccc/resource/technical/document/application_note/a7/88/51/5f/ad/56/4f/78/DM00064029.pdf/files/DM00064029.pdf/jcr:content/translations/en.DM00064029.pdf
https://www.st.com/content/ccc/resource/technical/document/application_note/48/7d/82/2d/23/58/43/92/CD00005042.pdf/files/CD00005042.pdf/jcr:content/translations/en.CD00005042.pdf
https://www.st.com/content/ccc/resource/technical/document/application_note/1f/d7/fc/6d/2e/27/48/98/CD00181783.pdf/files/CD00181783.pdf/jcr:content/translations/en.CD00181783.pdf
https://www.st.com/content/ccc/resource/technical/document/application_note/30/f6/d4/72/7d/74/45/bc/CD00003857.pdf/files/CD00003857.pdf/jcr:content/translations/en.CD00003857.pdf
https://www.st.com/content/ccc/resource/technical/document/application_note/51/14/ad/41/e4/a0/45/10/CD00003874.pdf/files/CD00003874.pdf/jcr:content/translations/en.CD00003874.pdf
https://www.st.com/content/ccc/resource/technical/document/application_note/ff/b4/33/1d/e6/12/41/47/CD00003859.pdf/files/CD00003859.pdf/jcr:content/translations/en.CD00003859.pdf
https://www.st.com/content/ccc/resource/technical/document/application_note/group0/47/01/f9/2f/f3/d9/4f/c1/DM00356327/files/DM00356327.pdf/jcr:content/translations/en.DM00356327.pdf
https://www.st.com/content/ccc/resource/technical/document/application_note/4c/2a/57/e9/43/9c/4f/2d/DM00080038.pdf/files/DM00080038.pdf/jcr:content/translations/en.DM00080038.pdf
https://www.st.com/content/ccc/resource/technical/document/application_note/93/15/5b/ae/6b/35/4f/41/CD00004007.pdf/files/CD00004007.pdf/jcr:content/translations/en.CD00004007.pdf
https://www.st.com/content/ccc/resource/technical/document/application_note/15/88/c7/ff/be/53/4a/4d/DM00156488.pdf/files/DM00156488.pdf/jcr:content/translations/en.DM00156488.pdf
https://www.st.com/content/ccc/resource/technical/document/application_note/group0/85/b7/69/21/78/13/45/93/CD00003873/files/CD00003873.pdf/jcr:content/translations/en.CD00003873.pdf
https://www.st.com/content/ccc/resource/technical/document/application_note/group0/7e/66/f4/48/bc/7d/48/f0/DM00295228/files/DM00295228.pdf/jcr:content/translations/en.DM00295228.pdf
https://www.st.com/content/ccc/resource/technical/document/application_note/13/f0/f7/70/b4/1e/47/41/CD00045649.pdf/files/CD00045649.pdf/jcr:content/translations/en.CD00045649.pdf
https://www.st.com/content/ccc/resource/technical/document/application_note/ec/06/ef/d5/ff/db/43/42/CD00075915.pdf/files/CD00075915.pdf/jcr:content/translations/en.CD00075915.pdf
https://www.st.com/content/ccc/resource/technical/document/application_note/f9/d0/97/d2/72/c2/44/85/CD00044877.pdf/files/CD00044877.pdf/jcr:content/translations/en.CD00044877.pdf
https://www.st.com/content/ccc/resource/technical/document/application_note/66/0e/b2/32/d1/ea/42/83/CD00004009.pdf/files/CD00004009.pdf/jcr:content/translations/en.CD00004009.pdf
https://www.st.com/content/ccc/resource/technical/document/application_note/group0/11/8c/19/f8/df/b0/4e/0c/DM00460966/files/DM00460966.pdf/jcr:content/translations/en.DM00460966.pdf
https://www.st.com/content/ccc/resource/technical/document/application_note/b3/42/28/d8/e2/db/44/f5/DM00023467.pdf/files/DM00023467.pdf/jcr:content/translations/en.DM00023467.pdf
https://www.st.com/content/ccc/resource/technical/document/application_note/8a/81/a5/e2/41/76/4f/7e/DM00121661.pdf/files/DM00121661.pdf/jcr:content/translations/en.DM00121661.pdf
https://www.st.com/content/ccc/resource/technical/document/application_note/01/d8/ee/0c/b0/4e/4d/8f/CD00262504.pdf/files/CD00262504.pdf/jcr:content/translations/en.CD00262504.pdf
https://www.st.com/content/ccc/resource/technical/document/application_note/group0/93/26/b0/0f/a6/cf/49/bb/DM00294046/files/DM00294046.pdf/jcr:content/translations/en.DM00294046.pdf
https://www.st.com/content/ccc/resource/technical/document/application_note/dc/cc/32/de/a6/cb/4a/f8/DM00095431.pdf/files/DM00095431.pdf/jcr:content/translations/en.DM00095431.pdf
https://www.st.com/content/ccc/resource/technical/document/application_note/b3/42/28/d8/e2/db/44/f5/DM00023467.pdf/files/DM00023467.pdf/jcr:content/translations/en.DM00023467.pdf
https://www.st.com/content/ccc/resource/technical/document/application_note/d2/4d/6f/9d/bc/80/4d/97/DM00119609.pdf/files/DM00119609.pdf/jcr:content/translations/en.DM00119609.pdf
https://www.st.com/content/ccc/resource/technical/document/application_note/ff/00/68/92/ba/d4/43/56/DM00148266.pdf/files/DM00148266.pdf/jcr:content/translations/en.DM00148266.pdf
https://www.st.com/content/ccc/resource/technical/document/application_note/76/2a/94/87/3a/ac/47/bc/CD00215227.pdf/files/CD00215227.pdf/jcr:content/translations/en.CD00215227.pdf
https://www.st.com/content/ccc/resource/technical/document/application_note/bd/dd/7d/a0/b7/12/46/5c/CD00147591.pdf/files/CD00147591.pdf/jcr:content/translations/en.CD00147591.pdf
https://www.st.com/content/ccc/resource/technical/document/application_note/66/8a/f4/bf/b1/7a/47/e3/CD00004380.pdf/files/CD00004380.pdf/jcr:content/translations/en.CD00004380.pdf


Videos/e-presentations
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ESD Protection: why and how to protect 

microcontrollers efficiently

Product overview - Protecting circuits 

against surges, an introduction 

(epresentation)

Product overview - Automotive-grade ESD 

protection for CAN bus lines 

(ePresentation)

Antenna desense medication by 

STMicroelectronics

ST at IoT World 2019: Power Discrete 

Solutions

Product overview - Power over Ethernet 

protection (ePresentation)

https://www.youtube.com/watch?v=IG7lMSV4Dp0&t=3s
https://www.youtube.com/watch?v=zWhRx7x8EWk&t=132s
https://www.youtube.com/watch?v=zhgFzikxsBg&t=8s
https://www.youtube.com/watch?v=6Ln7dCNnc50&t=7s
https://www.youtube.com/watch?v=56eZHBBuvsk&t=4s


Protection & IPADs in Predictive maintenance

STEVAL-IDP004V1

The layout is designed to meet the requirements for 

IEC61000-4-2/4/5 for industrial segment

4x SPT01-335DEE

1x SM15T33CA

1x ESDCAN24-2BLY

1x USBLC6-2SC6Y
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https://www.st.com/content/st_com/en/products/evaluation-tools/solution-evaluation-tools/communication-and-connectivity-solution-eval-boards/steval-idp004v1.html


• Demo PCB to show efficiency of ESDCAN and ESDLIN Protection

Promotion tools
industrial CAN bus protection demo
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http://best-collab.st.com/ws/Protection_Devices/Promotion%20Tools/demo%20esdcan%20lin%20movie.MOV


Evaluation boards
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STEVAL-OET004V1X-NUCLEO for USB Type-C 

Power Delivery Evaluation board for USB Type-C

http://www.st.com/content/st_com/en/products/evaluation-tools/solution-evaluation-tools/communication-and-connectivity-solution-eval-boards/steval-oet004v1.html?ecmp=tt4651_gl_enews_feb2017
http://www.st.com/content/st_com/en/products/evaluation-tools/solution-evaluation-tools/communication-and-connectivity-solution-eval-boards/steval-oet004v1.html?ecmp=tt4651_gl_enews_feb2017
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