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Building automation
central server PC

Gateway

Internet device / web browser

Server |aye|" Access point Ethernet, Wi-Fi

Gateway/Switch

Ethernet, wireless

Network layer

Video recorder

Interaction layer

SLC loop, relay, 24-VDC, BACnet, Ethernet,
wireless, RS-485 loop interface, KNX

Ethernet, RS-485, wireless

Building Safety and Security overview

Key applications:

Fire and life safety system

Smoke & heat detector
Gas and flame detector
Digital alarm communicator
Remote annunciator

Voice & audio amplifier

Smart Lock and Access

Smart lock

Intrusion HMI

Video doorbell

Fingerprint / 3D face / Iris recognition

Terminal layer
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® LE - =

. . Smart Lock
Fire and life safety system and Access control
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Video surveillance system

Blue book

focus

Video surveillance system
NVR/DVR
IP Network camera
Analog video surveillance systems
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Find out more at www.st.com



https://www.st.com/en/applications/home-building-and-city-automation/fire-alarm-smoke-detector-and-air-quality-monitor.html
https://www.st.com/en/applications/home-building-and-city-automation/fire-alarm-smoke-detector-and-air-quality-monitor.html
https://www.st.com/en/applications/home-building-and-city-automation/smart-lock-and-access.html
https://www.st.com/en/applications/home-building-and-city-automation/smart-lock-and-access.html
https://www.st.com/en/applications/home-building-and-city-automation/surveillance.html#overview
https://www.st.com/en/applications/home-building-and-city-automation/surveillance.html#overview
https://www.st.com/en/applications/home-building-and-city-automation/building-safety-and-security.html
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RF Antennas

ESDZX168B-1BF4

USB-C
(integrated solution)

Vbus and CC lines | TCPPO1-M12

USB 3.x type A

Vbus

Data
SSRx / SSTx

Data
D+ / D-

POE

SMAGJ series
SMA15T series

Ly
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ESDA7P120-1U1M

HSP053-4M5
ECMF4-40A100N10

USBLC6-2SC6
HSP053-4M5
ECMF2-40A100N6

Power supply

SMA15T series
SMAGJ series

Charging connector
Battery (Vgys ; Vearr)
ESDAXP series

SMG6F series
SMAGJ series

Protection & Filters’ solutions for
Video surveillance system

Camera / Display Buttons/ Switches eSATA

Data /
Clock

12C

HSP053-4M5 ESDZL5-1F4 HSP053-4M5
ECMF4-40A100N10 (differential lines) IEI\S/IIIDFZOV1511O%|;: e
EMIF08-LCD04M16 (parallel link) ' () m RS-485/ RS-232

ESDZV5-1BF4 HSP053-4M5 ESDA14V2BP6

USBLC6-2SC6 ESDZV5H-1BU2

CLK/
D+

SWP

HDMI2C4-5F2 (source)

Egg?{,@ 11I|:3£;r:4 EMIF06-MSD02N16 Control lines | HDMI2C2-5F2 (sink)
EMIF03-SIM02M8 EMIF06-HSDO3F3 ESDALC6V1-5P6

HSP053-4M5

ESDZV5-1BF4
Display port

USBLC6-2SC6
" AUX DPHDMIO1-5M12 (¥)

HSP053-4M5
ECMF4-40A100N10

Main links

HPD / PWR ESDAP series

*under development ; (*) Contact our sales office


https://www.st.com/resource/en/datasheet/hsp053-4M5.pdf
https://www.st.com/resource/en/datasheet/hsp053-4M5.pdf
https://www.st.com/resource/en/datasheet/hsp053-4M5.pdf
https://www.st.com/resource/en/datasheet/esdzx168b-1bf4.pdf
https://www.st.com/resource/en/datasheet/esdzx168b-1bf4.pdf
https://www.st.com/resource/en/datasheet/esdzx168b-1bf4.pdf
https://www.st.com/resource/en/datasheet/esda7p120-1u1m.pdf
https://www.st.com/resource/en/datasheet/esda7p120-1u1m.pdf
https://www.st.com/resource/en/datasheet/esda7p120-1u1m.pdf
https://www.st.com/resource/en/datasheet/hsp053-4M5.pdf
https://www.st.com/resource/en/datasheet/hsp053-4M5.pdf
https://www.st.com/resource/en/datasheet/hsp053-4M5.pdf
https://www.st.com/resource/en/datasheet/ECMF4-40A100N10.pdf
https://www.st.com/resource/en/datasheet/ECMF4-40A100N10.pdf
https://www.st.com/resource/en/datasheet/ECMF4-40A100N10.pdf
https://www.st.com/resource/en/datasheet/usblc6-2.pdf
https://www.st.com/resource/en/datasheet/usblc6-2.pdf
https://www.st.com/resource/en/datasheet/usblc6-2.pdf
https://www.st.com/resource/en/datasheet/hsp053-4M5.pdf
https://www.st.com/resource/en/datasheet/hsp053-4M5.pdf
https://www.st.com/resource/en/datasheet/hsp053-4M5.pdf
https://www.st.com/resource/en/datasheet/ECMF2-40A100N6.pdf
https://www.st.com/resource/en/datasheet/ECMF2-40A100N6.pdf
https://www.st.com/resource/en/datasheet/ECMF2-40A100N6.pdf
https://www.st.com/resource/en/datasheet/tcpp01-m12.pdf
https://www.st.com/resource/en/datasheet/tcpp01-m12.pdf
https://www.st.com/resource/en/datasheet/tcpp01-m12.pdf
https://www.st.com/en/protection-devices/power-line-protection-surge-current-gt-24-a.html#products
https://www.st.com/resource/en/datasheet/sm6f5-0ay.pdf
https://www.st.com/resource/en/datasheet/sma6j.pdf
https://www.st.com/resource/en/datasheet/esdaxxxp6.pdf
https://www.st.com/resource/en/datasheet/hdmi2c4-5f2.pdf
https://www.st.com/resource/en/datasheet/hdmi2c4-5f2.pdf
https://www.st.com/resource/en/datasheet/hdmi2c4-5f2.pdf
https://www.st.com/resource/en/datasheet/hdmi2c2-5f2.pdf
https://www.st.com/resource/en/datasheet/hdmi2c2-5f2.pdf
https://www.st.com/resource/en/datasheet/hdmi2c2-5f2.pdf
https://www.st.com/resource/en/datasheet/esdalc6v1-5p6.pdf
https://www.st.com/resource/en/datasheet/esdalc6v1-5p6.pdf
https://www.st.com/resource/en/datasheet/esdalc6v1-5p6.pdf
https://www.st.com/resource/en/datasheet/hsp053-4M5.pdf
https://www.st.com/resource/en/datasheet/hsp053-4M5.pdf
https://www.st.com/resource/en/datasheet/hsp053-4M5.pdf
https://www.st.com/resource/en/datasheet/ECMF4-40A100N10.pdf
https://www.st.com/resource/en/datasheet/ECMF4-40A100N10.pdf
https://www.st.com/resource/en/datasheet/ECMF4-40A100N10.pdf
https://www.st.com/resource/en/datasheet/emif06-msd02n16.pdf
https://www.st.com/resource/en/datasheet/emif06-msd02n16.pdf
https://www.st.com/resource/en/datasheet/emif06-msd02n16.pdf
https://www.st.com/resource/en/datasheet/emif06-hsd03F3.pdf
https://www.st.com/resource/en/datasheet/emif06-hsd03F3.pdf
https://www.st.com/resource/en/datasheet/emif06-hsd03F3.pdf
https://www.st.com/resource/en/datasheet/esdzl5-1f4.pdf
https://www.st.com/resource/en/datasheet/esdzl5-1f4.pdf
https://www.st.com/resource/en/datasheet/esdzl5-1f4.pdf
https://www.st.com/resource/en/datasheet/esdzv5-1bf4.pdf
https://www.st.com/resource/en/datasheet/esdzv5-1bf4.pdf
https://www.st.com/resource/en/datasheet/esdzv5-1bf4.pdf
https://www.st.com/resource/en/datasheet/hsp053-4M5.pdf
https://www.st.com/resource/en/datasheet/hsp053-4M5.pdf
https://www.st.com/resource/en/datasheet/hsp053-4M5.pdf
https://www.st.com/resource/en/datasheet/usblc6-2.pdf
https://www.st.com/resource/en/datasheet/usblc6-2.pdf
https://www.st.com/resource/en/datasheet/usblc6-2.pdf
https://www.st.com/resource/en/datasheet/hsp053-4M5.pdf
https://www.st.com/resource/en/datasheet/hsp053-4M5.pdf
https://www.st.com/resource/en/datasheet/hsp053-4M5.pdf
https://www.st.com/resource/en/datasheet/ECMF4-40A100N10.pdf
https://www.st.com/resource/en/datasheet/ECMF4-40A100N10.pdf
https://www.st.com/resource/en/datasheet/ECMF4-40A100N10.pdf
https://www.st.com/content/st_com/en/search.html#q=ESDA-1U-t=products-page=1
https://www.st.com/resource/en/datasheet/esdzv5-1bf4.pdf
https://www.st.com/resource/en/datasheet/esdzv5-1bf4.pdf
https://www.st.com/resource/en/datasheet/esdzv5-1bf4.pdf
https://www.st.com/resource/en/datasheet/sma6j.pdf
https://www.st.com/resource/en/datasheet/sm15T68a.pdf
https://www.st.com/resource/en/datasheet/esdzv5h-1bu2.pdf
https://www.st.com/resource/en/datasheet/esdzv5h-1bu2.pdf
https://www.st.com/resource/en/datasheet/esdzv5h-1bu2.pdf
https://www.st.com/resource/en/datasheet/sm15T68a.pdf
https://www.st.com/resource/en/datasheet/sma6j.pdf
https://www.st.com/resource/en/datasheet/esdzl5-1f4.pdf
https://www.st.com/resource/en/datasheet/esdzl5-1f4.pdf
https://www.st.com/resource/en/datasheet/esdzl5-1f4.pdf
https://www.st.com/resource/en/datasheet/esdzv5-1bf4.pdf
https://www.st.com/resource/en/datasheet/esdzv5-1bf4.pdf
https://www.st.com/resource/en/datasheet/esdzv5-1bf4.pdf
https://www.st.com/resource/en/datasheet/emif03-sim02m8.pdf
https://www.st.com/resource/en/datasheet/emif03-sim02m8.pdf
https://www.st.com/resource/en/datasheet/emif03-sim02m8.pdf
https://www.st.com/resource/en/datasheet/esdaxlc5-1u2.pdf
https://www.st.com/resource/en/datasheet/esdaxlc5-1u2.pdf
https://www.st.com/resource/en/datasheet/esdaxlc5-1u2.pdf
https://www.marketsandmarkets.com/Market-Reports/smart-building-market-1169.html?utm_source=Email&utm_medium=Acoustic_ICT_APAC&utm_campaign=Acoustic_Smart_Buildings_Market_01_March_2022
https://www.st.com/resource/en/datasheet/hsp053-4M5.pdf
https://www.st.com/resource/en/datasheet/hsp053-4M5.pdf
https://www.st.com/resource/en/datasheet/hsp053-4M5.pdf
https://www.st.com/resource/en/datasheet/ecmf4-40a100n10.pdf
https://www.st.com/resource/en/datasheet/ecmf4-40a100n10.pdf
https://www.st.com/resource/en/datasheet/ecmf4-40a100n10.pdf
https://www.st.com/resource/en/datasheet/emif08-lcd04m16.pdf
https://www.st.com/resource/en/datasheet/emif08-lcd04m16.pdf
https://www.st.com/resource/en/datasheet/emif08-lcd04m16.pdf
https://www.st.com/resource/en/datasheet/esdzv5-1bf4.pdf
https://www.st.com/resource/en/datasheet/esdzv5-1bf4.pdf
https://www.st.com/resource/en/datasheet/esdzv5-1bf4.pdf
https://www.st.com/resource/en/datasheet/usblc6-2.pdf
https://www.st.com/resource/en/datasheet/usblc6-2.pdf
https://www.st.com/resource/en/datasheet/usblc6-2.pdf

WA Antennas
@ Wi-Fi, Bluetooth

Antennas are ESD protected according to IEC 61000-4-2 level 4

Very low harmonics generation ensures no disturbance in application

Wi-Fi antenna needs Key product parameters

RF power = 23 dBm

(Vogax = 4.5 V with 50 Q load) Veu 216V
Alternative signal Bidirectional device
f=2.4 GHz Extra low capacitance = 0.12 pF ESDZX168B-1BF4
f=5.0 GHz Bandwidth >40 GHz
. H3 = -61 dBm @ 23 dBm, f = 2.4 GHz Band
Very low harmonic <41dBm @ 23 dBm H3 = -62 dBm @ 23 dBm, f = 5.0 GHz - Pass
Needs for Bluetooth antenna Product key parameters Fllter

RF power = 20 dBm

(Vpeak = 3:2 V with 50 Q load) Vem =16V

X ESDZX168B-1BF4

Alternative signal Bidirectional device

Extra low capacitance: ESDZX168B-1BF4

S 2 (Elnls 0.12 pF - Bandwidth >40 GHz 1

Very low harmonic <41dBm @ 20 dBm H3 =-70 dBm @ 20 dBm, f = 2.4 GHz

| | v |

Socket specifics ST product ST recommended

parameter impact product 0201 %’ Block diagram or schematic

life.augmented



https://www.st.com/resource/en/datasheet/esdzx168b-1bf4.pdf
https://www.st.com/resource/en/datasheet/esdzx168b-1bf4.pdf
https://www.st.com/resource/en/datasheet/esdzx168b-1bf4.pdf
https://www.st.com/resource/en/datasheet/esdzx168b-1bf4.pdf
https://www.st.com/resource/en/datasheet/esdzx168b-1bf4.pdf
https://www.st.com/resource/en/datasheet/esdzx168b-1bf4.pdf

Antennas
GSM /DCS/PCS (2G)/ 3G /4G / 5G

Complete BOM link

Needs for GSM / DCS / PCS (2G) Product key parameters ST solutions

RF power = 34 dBm (Vpeak = 16 V with 50Q load) Vg =16V
Alternative signal Bidirectional device ESDZX168B-1BF4

f<1.9GHz Extra low capacitance (< 0.3 pF)

Needs for WCDMA (3G) Product key parameters ST solutions

RFpower max = 27 dBm (Vpgak = 7V on 50Q2 load) Vem27V

Alternative signal Bidirectional device

f = 900 MHz or 2.1 GHz Extra low capacitance (< 0.3 pF) ESDZX168B-1BF4
. H3 = -48 dB at 27 dBm power at f = 900 MHz ST ESD Power

Very low harmonic < -41 dBm at 27 dBm H3 = -47 dBm at 27 dBm power at f = 1.8 GHz ( ) D ) o

protection amplifier

Needs for LTE (4G) Product key parameters ST solutions

RF power max = 27 dBm (Vpgak = 7 V (50Q2 load)) Vem27V Anten na

Alternative signal Bidirectional device

f<2.7 GHz Extra low capacitance (< 0.3 pF) ESDZX168B-1BF4

H3 = -48 dB at 27 dBm power at f = 900 MHz
H3 = -47 dBm at 27 dBm power at f = 1.8 GHz

Needs for 5G Product key parameters ST solutions

RFpower max = 27 dBm (Vpgax = 7 V on 50Q load) Vem27V

Very low harmonic < -41 dBm at 27 dBm

Alternative signal Bidirectional device

ESDZX168B-1BF4

f<5GHz Extra low capacitance (< 0.3 pF)

H3 = -48 dB at 27 dBm power at f = 900 MHz

Very low harmonic < -41 dBm at 27 dBm H3 = -47 dBm at 27 dBm power at f = 1.8 GHz


https://www.st.com/resource/en/datasheet/esdzx168b-1bf4.pdf
https://www.st.com/resource/en/datasheet/esdzx168b-1bf4.pdf
https://www.st.com/resource/en/datasheet/esdzx168b-1bf4.pdf
https://www.st.com/resource/en/datasheet/esdzx168b-1bf4.pdf
https://www.st.com/resource/en/datasheet/esdzx168b-1bf4.pdf
https://www.st.com/resource/en/datasheet/esdzx168b-1bf4.pdf
https://www.st.com/resource/en/datasheet/esdzx168b-1bf4.pdf
https://www.st.com/resource/en/datasheet/esdzx168b-1bf4.pdf
https://www.st.com/resource/en/datasheet/esdzx168b-1bf4.pdf
https://www.st.com/resource/en/datasheet/esdzx168b-1bf4.pdf
https://www.st.com/resource/en/datasheet/esdzx168b-1bf4.pdf
https://www.st.com/resource/en/datasheet/esdzx168b-1bf4.pdf
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2 o Antennas
Frorec S GNSS

Antennas are ESD protected according to IEC 61000-4-2 level 4
Very low harmonics ensure no disturbance in application — Low Insertion losses

Needs for GNSS antenna Product key parameters ST solutions

%\0
Voltage < 3.6V Vey = 16 V &% GNSS
Alternative signal Bidirectional device
(( )) M STESD GNSS
f= 15 GHz Extra low capacitance: protection receiver
' 0.12 pF - Bandwidth >40 GHz ESDZX168B-1BF4
IEC 61000-4-2 level 4 Contact discharge: 12 kV
8kV contact / 15 kV air Air discharge: 30 kV Antenna

S7
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https://www.st.com/resource/en/datasheet/esdzx168b-1bf4.pdf
https://www.st.com/resource/en/datasheet/esdzx168b-1bf4.pdf
https://www.st.com/resource/en/datasheet/esdzx168b-1bf4.pdf
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= = USB 2.0 type A

Complete BOM link

Complete solution portfolio for USB granting flexibility in design USB type A/B/uB
All sockets are ESD protected according to IEC 61000-4-2 level 4

USB2.0 (D+/D-) needs Product key parameters ST solutions

Voltage <3.0 V Vem =5.25V Vbus |
Vbus
Positive signal Unidirectional USBLC6-2SC6 g
Data rate: 480 Mbps Bandwidth : 3 GHz USBLC6-25C6 (dual lines) 2
Maximum equivalent frequency 240 MHz  Bandwidth : 18 GHz HSP053-4M5 HSP053-4M5 b
I L S 4 Dm 1/01f /01 el
Avoid Wi-Fi antenna desense CMF rejection =-15dB (pitch 500pm) ] & z‘??‘lff‘:WDh’B
(2.4/5 GHz) (240 6.5 GHz) v S | jfe I HI wek ST .
ECMF2-40A100N6 L *
IEC 61000-4-2 level 4 Contact discharge: 28 kV onb [ 1op_1/02 w 1/02 —
8 kV contact/15 kV air Air discharge: 215 kV _'f USBLCEZS0E
USB Type A connector
USB2.0 (Vbus) needs Product key parameters ST solutions - Vbus
Positive signal Unidirectional —
Need to withstand 8/20 ps surge ESDA7P120-1U1M DiF Di Ic
(IEC 61000-4-5) o e AT LT
. Vbus ‘ D- ‘7 Ip- IC | | D-

IEC 61000-4-2 level 4 Contact discharge: >30 kV DM ‘ D+
8 kV contact/15 kV air Air discharge: >30 kV DP — 70diff=900hm

Kyy = Lig 7

— ECMFO02

life.augmented


https://www.st.com/resource/en/datasheet/esda7p120-1u1m.pdf
https://www.st.com/resource/en/datasheet/esda7p120-1u1m.pdf
https://www.st.com/resource/en/datasheet/esda7p120-1u1m.pdf
https://www.st.com/resource/en/datasheet/usblc6-2.pdf
https://www.st.com/resource/en/datasheet/usblc6-2.pdf
https://www.st.com/resource/en/datasheet/usblc6-2.pdf
https://www.st.com/resource/en/datasheet/hsp053-4M5.pdf
https://www.st.com/resource/en/datasheet/hsp053-4M5.pdf
https://www.st.com/resource/en/datasheet/hsp053-4M5.pdf
https://www.st.com/resource/en/datasheet/ecmf2-40a100n6.pdf
https://www.st.com/resource/en/datasheet/ecmf2-40a100n6.pdf
https://www.st.com/resource/en/datasheet/ecmf2-40a100n6.pdf

STJ/,/, 78 USB4 & USB 3.x/ USB-C complete portfolio offer

PROTECT ) e (A
5
4
/
P /’/:T
) e [ e ™
2 - | -
; s -
c O 1 1 1 1 (W)
o @ 1 = = = \VV)
= ® 1 i) 1 i § ~ 1 i
© Q o I~ [ e 1 =
O
'T_l 9‘; (8] 10 20 30 40 50 60 70 80 90 100
Q>
< -
n 9V - 27 W 15V —45 W
~ D+/D- ASIP = ESD + CMF: ECMF2-40A100N6 // standalone ESD: USBLC6-2SC6
o
E SSRx / SSTx ASIP = ESD + CMF: ECMF4-40A100N10 // standalone ESD: HSP053-4M5
n
= CC1/CC2 ESDzV5-1BF4 ESD141-1BU2* ESDZ161-1BF4* ESDALC20-1BF4
(@]
All § SBU1/SBU2  ESDA6VIL ESDA14V2L ESDA25L ESDA25L
o} ESDA7P60-1U1M
< Vbus ESDA7P120-1U1M ESDA13P70-1U1M ESDZ161-1BF4* ESDA25P35-1U1M
§ ESDA8P30-1T2 SMAJ12A-TR SMAJ18A-TR SMAJ24A-TR
SMAJ6.0A-TR
Sink YES TCPP01-M12
Source YES TCPP02-M18
DRP YES TCPP03-M20 TCPP series is compliant with USB Power Delivery
=myy Standard Power Range up to 100 W (5, 9, 15, 20V / 5 A)

*product under development



WA o USB Power Delivery
PROTECT e
Power management

Compatible and reliable up to 100 W (TCPPO series)

Compliant with USB PD 3.2/PPS; USB-IF certification available.

USB-IF certification available

TCPPO1 for Sink > USB-IF-TID: 5205
TCPPO02 for source > USB-IF-TID: 7884
TCPPO3 for DRP - USB-IF-TID: 6408

Compliance with USB PD 3.2 specification

t

TCPP interface

=
by

Compliant with USB PD 3.1 including PPS up
to20V,-5A TCPP01-M12
Compatible with all chargers from the market Vcc =24 V for TCPPOx

Fast charging

TCPP02-M18
Overcurrent and overvoltage protection on
VBUS, CC lines TCPP03-M20
VThreshold =6 V on CC lines

Able to survive current or voltage surges and
short-circuit with Vbus

TCPP interface

=)

M L & § 5

Companion chip of STM32 with UCPD TCPP series

el eipefomzss Reuse the STM32 of the application

Integrated VBUS load switch gate driver for

Use of low-cost MOSFET external N-MOSFET

Tlll$ %wﬁll

IEC 61000-4-2 level 4 Contact discharge: 28 kV
(8 kV contact/15 kV air) Air discharge: 215 kV
Expansion boards available
X-NUCLEO-SNK1M1 X-NUCLEO-SRC1M1 X-NUCLEO-DRP1M1

S7
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https://www.st.com/resource/en/datasheet/tcpp01-m12.pdf
https://www.st.com/resource/en/datasheet/tcpp01-m12.pdf
https://www.st.com/resource/en/datasheet/tcpp01-m12.pdf
https://www.st.com/resource/en/datasheet/tcpp02-m18.pdf
https://www.st.com/resource/en/datasheet/tcpp02-m18.pdf
https://www.st.com/resource/en/datasheet/tcpp02-m18.pdf
https://www.st.com/resource/en/datasheet/tcpp03-m20.pdf
https://www.st.com/resource/en/datasheet/tcpp03-m20.pdf
https://www.st.com/resource/en/datasheet/tcpp03-m20.pdf
https://www.st.com/content/st_com/en/search.html#q=TCPP-t=products-page=1
https://www.st.com/en/ecosystems/x-nucleo-snk1m1.html
https://www.st.com/en/ecosystems/x-nucleo-snk1m1.html
https://www.st.com/en/ecosystems/x-nucleo-snk1m1.html
https://www.st.com/en/ecosystems/x-nucleo-snk1m1.html
https://www.st.com/en/ecosystems/x-nucleo-snk1m1.html
https://www.st.com/en/ecosystems/x-nucleo-src1m1.html
https://www.st.com/en/ecosystems/x-nucleo-src1m1.html
https://www.st.com/en/ecosystems/x-nucleo-src1m1.html
https://www.st.com/en/ecosystems/x-nucleo-src1m1.html
https://www.st.com/en/ecosystems/x-nucleo-src1m1.html
https://www.st.com/en/ecosystems/x-nucleo-drp1m1.html
https://www.st.com/en/ecosystems/x-nucleo-drp1m1.html
https://www.st.com/en/ecosystems/x-nucleo-drp1m1.html
https://www.st.com/en/ecosystems/x-nucleo-drp1m1.html
https://www.st.com/en/ecosystems/x-nucleo-drp1m1.html
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USB Power Delivery

ESD and EOS protections in CSP, QFN, and SMD packages

Needs for Vbus input Product key parameters ST solutions

Vmax =5.5V

DC signal

IEC 61000-4-5

Vmax=5.5V

DC signal

IEC 61000-4-5

Vmax = 20 V (Power Delivery)
DC signal

IEC 61000-4-5

Vmax = 20 V (Power Delivery)
DC signal

IEC 61000-4-5

Vmax = 28, 36, or 48 V +15% (EPR)
DC signal

IEC 61000-4-5

S7
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Veu =55V

Bidirectional is also compatible
Surge capability: 11 A 8/20 us
Vgu = 6.3V

Unidirectional

Surge capability: 30 A 8/20 us
Vem =20 V

Bidirectional is also compatible
Surge capability: 2.4 A 8/20 us
Vi =22 V

Unidirectional

Surge capability: 35 A 8/20 us
Vrm = 30, 40, 58 V
Unidirectional

8/20 ps surge capability: 36, 27, 19 A

ESDA5-1F4

ESDA8P30-1T2

ESDALC20-1BF4

ESDA25P35-1U1M

SMAJ

.

.

G

(=]

Vbus
protection

Vbus
protection

t ottt _mi Jﬁi

Vbus

v

vy



https://www.st.com/resource/en/datasheet/ESDA8P30-1T2.pdf
https://www.st.com/resource/en/datasheet/ESDA8P30-1T2.pdf
https://www.st.com/resource/en/datasheet/ESDA8P30-1T2.pdf
https://www.st.com/resource/en/datasheet/ESDALC20-1BF4.pdf
https://www.st.com/resource/en/datasheet/ESDALC20-1BF4.pdf
https://www.st.com/resource/en/datasheet/ESDALC20-1BF4.pdf
https://www.st.com/resource/en/datasheet/esda25p35-1u1m.pdf
https://www.st.com/resource/en/datasheet/esda25p35-1u1m.pdf
https://www.st.com/resource/en/datasheet/esda25p35-1u1m.pdf
https://www.st.com/en/protections-and-emi-filters/transient-voltage-suppressors-tvs/products.html?querycriteria=productId=SC2506$$371=Uni-Directional$$4636=1%7C1$$5089=Industrial$$1398=29%7C59$$4363=SMA%7CSTmite%20Flat&aggOrder=0%7C1%7C2%7C3%7C4%7C5%7C6%7C7%7C8%7C9%7C10%7C11
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s> e HDMIZ2.x
TMDS/FRL lines

Standalone ESD protection or integrated solution with both ESD

protection and common mode noise filter in same package

TMDS needs Product key parameters ST solutions

il 4 2041¢¢21000km
1041222100 ity 3 s.8 o
Voltage =3.3 V Vem 29V v s = !'t‘_: = l J O'II}—Z— GO s " 20d1¢¢w10000m ]ﬁ'— m";s DATA2e
= " 20d124w10000m [ 3 DA i [ e YD
HOMI_D1e At J SN B 4 o
HOMI_D1- - —— HSPOSI-AS ¥ TUOS DATA1 SHELD
Positive signal Unidirectional —p. e e e 7] TOUS DATAL.
HOMIT DO ] 1 20d1££2200008 [ 3| TOMS DATAQ-
g 20d1¢£=10000m | SAERE ) k4 B e g
HSP053-4M5 s ax A | 0o | . " 2041¢+10000m (———1y TWOS CLOCK-
Data rate: 18 Gbps (HDMI 2.0)  Bandwidth : 18 GHz (pitch 500pm) : ) L T o | s aom D
Eye diagram compliancy Compliant with eye diagram FSPETNS
ECMF4-40A100N10
Avoid Wifi antenna desense CMF Rejection = -15dB
(2.4GHz / 5GHz) (2.4 GHz to 6.5 GHz)
IEC 61000-4-2 level 4 Contact discharge: = 8 kV
8 kV contact / 15 kV air Air discharge: 215 kV
17 11
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https://www.st.com/resource/en/datasheet/hsp053-4M5.pdf
https://www.st.com/resource/en/datasheet/hsp053-4M5.pdf
https://www.st.com/resource/en/datasheet/hsp053-4M5.pdf
https://www.st.com/resource/en/datasheet/ecmf4-40a100n10.pdf
https://www.st.com/resource/en/datasheet/ecmf4-40a100n10.pdf
https://www.st.com/resource/en/datasheet/ecmf4-40a100n10.pdf

4 HDMI2.x
PROTECT Control lines

Integrated solutions for source and sink applications
Dynamic pull-up against long or poor-quality HDMI cable drive

(integr;i(e)gtsrrzlalrltn:cjutions) Product key parameters ST solutions

Voltage < 5.0V
Level shifter from video chipset voltage to
HDMI voltages

HDMI chipset voltage compatibility
from 1.8 Vto5V

HDMI2C1-6C1
Positive signal Unidirectional (source)
Data rate: 3.4 MbpS Bandwidth > 400 MHz HDMI2C4-5F2
: : ) (source—HDMI 2.x)
Capability to drive long cable gl?f?; :)fl:) Sr ggz;yrlzw;%i%" up
HDMI2C2-5F2 -
Glitch filter in HDMI2C4-5F2 For HDMI2.x clock stretching operation (sink—=HDMI 2.x) >
IEC 61000-4-2 level 4 Contact discharge: =8 kV e Tate
(8 kV contact/15 kV air) Air discharge: 215 kV
el s Product key parameters ST solutions
(ESD protection) yp
Voltage £ 5.0V Vem =5V
Positive signal Unidirectional
Data rate: 3.4 Mbps Bandwidth > 400 MHz ESDALC6V1-5P6
IEC 61000-4-2 level 4 Contact discharge: 28 kV
(8 kV contact/15 kV air) Air discharge: 215 kV

Ky 12
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https://www.st.com/resource/en/datasheet/esdalc6v1-5p6.pdf
https://www.st.com/resource/en/datasheet/esdalc6v1-5p6.pdf
https://www.st.com/resource/en/datasheet/esdalc6v1-5p6.pdf
https://www.st.com/resource/en/datasheet/hdmi2c1-6c1.pdf
https://www.st.com/resource/en/datasheet/hdmi2c1-6c1.pdf
https://www.st.com/resource/en/datasheet/hdmi2c1-6c1.pdf
https://www.st.com/resource/en/datasheet/hdmi2c4-5f2.pdf
https://www.st.com/resource/en/datasheet/hdmi2c4-5f2.pdf
https://www.st.com/resource/en/datasheet/hdmi2c4-5f2.pdf
https://www.st.com/resource/en/datasheet/hdmi2c2-5f2.pdf
https://www.st.com/resource/en/datasheet/hdmi2c2-5f2.pdf
https://www.st.com/resource/en/datasheet/hdmi2c2-5f2.pdf

Y

DisplayPort++
Gomplete BOM ik Main Link

Stand alone ESD protection or integrated solution with both ESD
protection and common mode noise filter in same package

ST >
PROTECT

ML_Lan O(p) i Lo P
Dl-| =~ D1-
: UL IERE Product key parameters ST solutions ML LanO(m) [} : C1
(integrated smart solutions) 0 || - ? * 1 5
' E= 5| ML_Lan O(p)
Voltage < 3.3V Vru 25V Metanie) [ p2+ | st Pos 3 aTDLan o(n)
L o UNEIE I — M s
Positive signal Unidirectional b2 H’z‘ 5] ML Lan 169
i 6
Data rate: 18 Gbps (HDMI 2.0) o _ HSP053-4M5 L~ Pelg ML_Lan 1(n)
. . Compliant with eye diagram (QFN-5L pitch: 500 um) D1+ D1+ 7
Eye diagram compliancy ML_Lan2(p) [} L) g ML_Lan 2(p)
. L . . . D1- | v b1- g | GND
Avoid Wi-Fi antenna disturbance CMF rejection 2-15 dB ECMF4-40A100N10 ML tan2(m) [} L ML_Lan 2(n)
(2.4/5 GHz) (2.4 t0 6.5 GHz) (QFN-10L pitch 400 um) 0-|||ﬂ$__ | 191 ML_Lan3(p)
ML_Lan3(p) [ | oy I - 12 | GND
IEC 61000-4-2 level 4 Contact discharge: 28 kV MLtand) [ ™1 | ML_Lan 3(n)
(8 kV contact/15 kV air) Air discharge: 215 kV - D2- Haz— 1
—t CONFIG1
’Nnj?—e @: CONFIG2
AUX_CH(D] : I/01), /ol | 15
. . AUX_CH(p)
USBLCE-2SC6 wl@ iy }? ALX_CH(P
. AUX CH 1/02 /o2 | AUX_CH(n)
- CHm [} 0= 18
| * - HotPlugDetect
HPD [ 19
50 | Return DP_PWR
= + DP_PWR
r’ l PWR 3 % ESDA7P120-1U1M .
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https://www.st.com/resource/en/datasheet/hsp053-4m5.pdf
https://www.st.com/resource/en/datasheet/hsp053-4m5.pdf
https://www.st.com/resource/en/datasheet/hsp053-4m5.pdf
https://www.st.com/resource/en/datasheet/ecmf4-40a100n10.pdf
https://www.st.com/resource/en/datasheet/ecmf4-40a100n10.pdf
https://www.st.com/resource/en/datasheet/ecmf4-40a100n10.pdf
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DisplayPort++
Control and auxiliary lines

ST >
PROTECT

DisplayPort to DVI, HDMI, or DisplayPort interface

Control lines and auxiliary bus needs Product key parameters ST solutions

Compatibility with low voltage GPU IC input voltage: 1V <Vin<53V

Selection with 1 pin: -

Selection of DP or HDMI mode AUX bus or DDC bus

Capability to protect very sensitive GPU: . .
To prevent overshoot/high surge applied to FEE SR [P |]]<_

AUX_IC GPU pins during cable plug & deplug lelie AU s —a e 7
interface

2.6 ms delay to avoid HPD_IRQ

AT DPHDMIO1-5M12 (*)

HPD standby activation

Buffer for 12C signal reshaping

Capability to drive poor quality cable

tr <400 ns -
Glitch filter For HI?MI clock stretching

operation
IEC 61000-4-2 level 4 Contact discharge: =28 kV
(8 kV contact/15 kV air) Air discharge: 215 kV

(*) Contact our sales office

S7
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DisplayPort++

Complete BOM link HPD and PWR plnS

Wide range of Vrm and Ipp surge capabilities
IEC 61000-4-5 surge protection in small DFN package

HPD needs Product key parameters ST solutions

Voltage 3.6 V Vgu = 5.5V
Positive signal Unidirectional ESDA5-1F4
Low speed signal No constraints on capacitance

ESDA7P120-1U1M
IEC 61000-4-2 level 4 Contact discharge: >30 kV 1610 package
8 kV contact / 15 kV air Air discharge: >30 kV

PWR needs Product key parameters ST solutions

Voltage = 5V Veu=5V
Voltage = 12V Vem 212V

ESDA7P120-1U1M
Voltage = 18V Vem 218V
Positive signal Unidirectional ESDA13P70-1U1M
Low speed signal No capacitance constrains ESDA25P35-1U1M
IEC 61000-4-2 level 4 Contact discharge: >30 kV
8 kV contact / 15 kV air Air discharge: >30 kV

S7
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https://www.st.com/resource/en/datasheet/esda7p120-1u1m.pdf
https://www.st.com/resource/en/datasheet/esda7p120-1u1m.pdf
https://www.st.com/resource/en/datasheet/esda7p120-1u1m.pdf
https://www.st.com/resource/en/datasheet/esda7p120-1u1m.pdf
https://www.st.com/resource/en/datasheet/esda7p120-1u1m.pdf
https://www.st.com/resource/en/datasheet/esda7p120-1u1m.pdf
https://www.st.com/resource/en/datasheet/esda13p70-1u1m.pdf
https://www.st.com/resource/en/datasheet/esda13p70-1u1m.pdf
https://www.st.com/resource/en/datasheet/esda13p70-1u1m.pdf
https://www.st.com/resource/en/datasheet/esda25p35-1u1m.pdf
https://www.st.com/resource/en/datasheet/esda25p35-1u1m.pdf
https://www.st.com/resource/en/datasheet/esda25p35-1u1m.pdf
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eSATA

Complete BOM link

HSP series bring integration and flexibility,

All sockets are ESD protected according to IEC 61000-4-2 level 4

Needs for data Product key parameters ST solutions

Voltage :

900 mV peak (transceiver side) _ 8

900 mV peak to peak AC coupled Veu=3 V T i Lcc SR P

(connector side) ) /07|t yi L i -
2 A+ {} - — [ >RxN

i . . . .y . 3 LS ‘ u|”—‘ GND E‘ GND ,—“I- Z0dif£=1000hm
Positive signal on transceiver side Unidirectional HSP053-4M5 DATA 5 N " — I TN
= I 1 - * N |
(pitch 500um) 5 g vollglghe i
Data rate : up to 6 Gbps Bandwidth > 8.7GHz 7h—1t LI |3 1] I T P
Eye diagram compliancy Compliant with eye diagram SSATA Comecior

Contact discharge: 8 kV
[EEER0L -2 el Air discharge: 15 kV w

K’l 16
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https://www.st.com/resource/en/datasheet/hsp053-4M5.pdf
https://www.st.com/resource/en/datasheet/hsp053-4M5.pdf
https://www.st.com/resource/en/datasheet/hsp053-4M5.pdf
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ST~ >

PROTECT ZRad
Complete BOM link

HSP series is compliant with all Ethernet lines

All sockets are ESD protected according to IEC 61000-4-2 level 4

Needs for Ethernet 10/100M Product key parameters ST solutions

Voltage: 3.0 V

Positive signal

Data rate: up to 100 Mbps
Maximum equivalent frequency 100 MHz

IEC 61000-4-2 level 4
8kV contact / 15 kV air

Needs for Ethernet 1G / 10G Product key parameters ST solutions

1GEthernet voltage: 2.5V
10GEthernet voltage: 1.0V

Positive signal
Data rate per pair = 2.5 Gbps, 800 Msymbols/s

Maximum equivalent frequency 500 MHz

|IEC 61000-4-2 level 4 — 8kV contact /
15 kV air

life.augmented

Ve 2 3.0V

Unidirectional

Bandwidth > 800 MHz

Contact discharge: 215 kV
Air discharge: 215 kV

Viy 2 3.3V

Unidirectional (bidirectional
also suitable)

Bandwidth > 5.0 GHz

Contact discharge: = 20 kV
Air discharge: 30 kV

USBLC6-4SC6

HSP053-4M5
(pitch 500um)

HSP053-4M5
(pitch 500pm)

Ethernet port

Ll
1

50% 50% ésu 50
1 . S + TD+
T c— TXCT ‘ s g T TD-
2 — 71O = 20diff = 100chm
3 [75 ]
USBLC6-45C6 %}K](]E
wh re
3 — '\—1 =
ais | == ro- KR
RXCT [ : = RX+
6 RD- - RX-
7 = 70diff = 100chm
: L
CHS GND 77
T o1
T T - [t | D W e J1 5 o e—
r R F-<__>TRD1P
S L /oI |r"! 7 [ p— —
1 . %" TRD1+ N ¢ v
T E— TRCT1 ] ‘ aupf| ™ llewp |||. Z0diff = 100chm
21— — TRD1- /_. e | < >TRDP :
3 7] TRO2+ A T, o
TRCT2 i [2/od bl Sl
wd TRD2- [— o
= Z0diff = 100ohm
=S, | ——1000pF g
] et TRD3+ — R
TRCT3 N e D B R I] S . TRD3P
] TRD3- = | < /o i . { .
7 TRD4+ e 7+~ TRD3M
TRCT4 ] ‘ cupl| LW ||exD |||. Z0diff = 100chm
8 TRD4- ‘ sl i | S S TROMP
— P /ol g o P
CHS GND i - [, B 11 515 } "\__}TRD‘#M
'y



https://www.st.com/resource/en/datasheet/usblc6-4.pdf
https://www.st.com/resource/en/datasheet/usblc6-4.pdf
https://www.st.com/resource/en/datasheet/usblc6-4.pdf
https://www.st.com/resource/en/datasheet/hsp053-4M5.pdf
https://www.st.com/resource/en/datasheet/hsp053-4M5.pdf
https://www.st.com/resource/en/datasheet/hsp053-4M5.pdf
https://www.st.com/resource/en/datasheet/hsp053-4M5.pdf
https://www.st.com/resource/en/datasheet/hsp053-4M5.pdf
https://www.st.com/resource/en/datasheet/hsp053-4M5.pdf
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Complete BOM link

Power over Ethernet (PoE) I

Flexibility in TVS selection according to requested IEC 6100-4-5 level

“ Product key parameters ST solutions

Maximum voltage: 57 V Vru= 58 V :
] ¥ 4
Operating ambient temperature up to 85°C  Leakage current rated at 85°C i - | ::,* 4 «
SMAJ58A b | s &
s o ”\'{“f o2
SMAG6J58A il & “’f.f_:c,: ‘ Pl
IEC 61000-4-5 SMAJ58A: 15,=19 A SVH15Te8A : Y:%m‘ : : :
— — ——— — \‘l:-);é- ‘ 4
(500 V-1.2/50 ps, 12 A-8/20 ps) SMABJ58A: 1,p=33 A | e — ' - |

(1 kV~1.2/50 ps, 24 A-8/20 pis) SM15T68A: I,,=83 A

"I 18
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https://www.st.com/en/protections-and-emi-filters/smaj.html
https://www.st.com/en/protections-and-emi-filters/sma6j58a.html
https://www.st.com/resource/en/datasheet/sm15t68a.pdf
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RS-232

Complete BOM link

Always place the ESD protection close to ESD source

In this case, close to RS-232 connector

Needs for RS-232 Product key parameters ST solutions DCD AxD T20 OTR GO
. D@ 3 6 0 .

® 0 e
Voltage: <12V VRM >12V DSR ATS CTS

2@

Positive and negative signal Bidirectional — 4 lines = &

O PAD
! e PA1

2
©
I~

}
bk

PA3

| |
o~

Maximum data rate : 256 kb/s
Maximum equivalent frequency < 1 MHz

PAS
PAG

Low constraint on capacitance ESDA14V2BP6 TS f:
Typical line capacitance 25pF 81,
Bandwidth >> 1 MHz

[ I
=

1=

MTB

o

hd

k
1/04
|

|

)ﬁw
.
(e
Il
e
o
L Nl gt |
2=
4 3
= 8
= = ;
i
o wmw|| o
4 g
o g
— |
a5
=
ﬁtT&‘T DST

O
|
E
R
ﬁTﬁT
il
B>
54

Q
o1 g% RIN
ESDA14V2BPE

PAS
PA10

) LWAT/OJ
o

PA11
PA12
Di PA13
C1+ L—¢5— PA14
PA1S

)
S
=
|
n
O
c|
5

IEC 61000-4-2 level 4 Contact discharge: 28 kV
8 kV contact / 15 kV air Air discharge: 215 kV

/01
.rm
T/‘O?

1|
©|

o‘tl'
(1
T

| af o
Q

+5

Q0
R RS

PBO
PB1

=

o)
n

I
of r|
<
— GND
5
%]
il

O|}_H§‘

|l
;

PBS

44
@

C—g1 PB7

2

ﬁ SOT666-6L ,
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https://www.st.com/resource/en/datasheet/esdaxxxp6.pdf
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ST >
PROTECT

RS-485

Complete BOM link

Always place the ESD protection close to ESD source

Here, close to RS-485 connector

Needs for RS-485 Product key parameters ST solutions 9

L—951 PAD

- + > 05| PA1

Voltage range : -7V to + 12V Ve 2 12V 1; o
L 50 | PA3

i . . e . T——571 PA4
Positive and negative signal Bidirectional — 4 lines —=%5 PA5
T 53| PAG
u3 41 | PAT

® X T4p | PR8
PA9

Vee %J H PA10
DE #5771 | Rrrs — 45| PAM1

RE [&5—* 4 | PA12

oD RO L—4g | PA13
. 025 | PA14
IEC 61000-4-2 level 4 Contact discharge: 28 kV “l STags RN R

8 kV contact/ 15 kV air Air discharge: 215 kV =0 gg 580

1/04

&N
e

1/03

Low constraint on capacitance ESDA14V2BP6
Typical line capacitance 25pF D2
Bandwidth >> 10 MHz 2

RS485 connector

Maximum data rate : 20 Mb/s
Maximum equivalent frequency < 10 MHz

papd

I/0l
D
I/02

rpd

ESDA14V2BP6
-
>

ﬁ SOT666-6L 20
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https://www.st.com/resource/en/datasheet/esdaxxxp6.pdf
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SD card

Complete BOM link

Complete product offer for SD card protection; Integrated EMI and
ESD solution; Flexibility brought by ESD standalone products

- SD Card 2.0 with CD switch b
Needs for Data / Clock Product key parameters ST solutions Peo % a
PC1 VCC
PC2 g
Voltage < 3.3V Vaw 2 3.0V e . ‘ y
RCilos D we vee _:L A ESDALCEVI-1U2
Positive signal Unidirectional EMIFOG'MSMN1 6 Eéz % o0 I = 0 ol
(SD 2.0) b1 e phish b be T —1l I &
IEC 61000-4-2 level 4 Contact discharge: 28 kV P [T \ uza_in He A —— ‘g& =8
8 kV contact/ 15 kV air Air discharge: 215 kV EMIF06-HSDO3F3 Egg Ej ::; 1 : :?;; % z:z 88 st
. _ . . _ 114 ne71 s N 21 e [
SD 2.0: Cmax = 40pF (including card cap. ~10pF) C <20 pF (SD 3.0) Egiﬁm *mmmm[l]s *ﬁmmmm 1 &[0 -
PD3 [ ] ard socket
Avoid LTE, Wi-Fi, and Bluetooth antenna disturbance  Peak rejection frequency > 1950 MHz ek a3 et e id | %o
HSP053'4M5 gg? ﬁ EMIF06-MSD02N16
SD 3.0
SD 3.0: Cmax = 21pF (including card cap. ~10pF) ©20plE . ( )
Minimize Cline in order to give room for SD card
SD Card 3-0 To be implemented <
if not on the controller >
26 *
Needs for V¢ Product key parameters ST solutions pot | 25— o vee
PC2 25 1ol iy e o 05
Voltage < 5V Vew = 5.5V A L . [T
PCS gg e > =, | =
Positi i I Unidirectional (bidirectional al itabl PCE ) 3ND SND 0 0
ositive signa nidirectional (bidirectional also suitable) ESDA5-1F4 e o co | 0|” -« '.“_-|_|0 Sy :
IEC 61000-4-2 level 4 Contact discharge = 30 kV PCY | 131 55— 1703l g Ligl I {_
8 kV contact/ 15 kV air Air discharge = 30 kV AL e S 7y ui:] : 3oz g3 se
PCI2 7 323 b b
S —aE 88 s
PC15 - 1/01 ke + 5 |[CLK
114 . ) * 7 |\SND
PDO [qi5* 1/02{11d he B (20
PO1 116 ' tmD T I b I
PD2 Iy17 | aap oo | = SDcard socket
r gos TB_ (]||l ||0 0
D4 119 S | I A | T
> /4 =g D 21
life.augmented PO7 (77 s
Fos |78



https://www.st.com/resource/en/datasheet/emif06-msd02n16.pdf
https://www.st.com/resource/en/datasheet/emif06-msd02n16.pdf
https://www.st.com/resource/en/datasheet/emif06-msd02n16.pdf
https://www.st.com/resource/en/datasheet/emif06-hsd03F3.pdf
https://www.st.com/resource/en/datasheet/emif06-hsd03F3.pdf
https://www.st.com/resource/en/datasheet/emif06-hsd03F3.pdf
https://www.st.com/resource/en/datasheet/hsp053-4M5.pdf
https://www.st.com/resource/en/datasheet/hsp053-4M5.pdf
https://www.st.com/resource/en/datasheet/hsp053-4M5.pdf
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Complete BOM link

Integrated solution with both ESD protection and low pass filter
Flexibility with single line product

Needs for CLK and D+ Product key parameters ST solutions

Voltage < 3.3V

Positive signal

Data rate < 12 MHz

Avoid to disturb LTE, WIFI, Bluetooth reception
(700MHz to 3.8 GHZ / 2.4GHz / 5GHz)

IEC 61000-4-2 level 4
8 kV contact/ 15 kV air

Vgu 2 3.3V
Unidirectional (bidirectional also suitable) S
Bandwidth > 300 MHz ESDZV5-1BF4

Rejection = -10dB
(700 MHz to 5 GHz )
EMIF03-SIM02M8

Contact discharge: 8 kV - Air discharge: 15 kV

Needs for SWP Product key parameters ST solutions

Voltage< 3.3V

Positive signal

Coap max = 10 pF

(including PCB tracks and IC input)

IEC 61000-4-2 level 4
8 kV contact/ 15 kV air

S7
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Vg 2 3.3V

Unidirectional

ESDAXLC5-1U2*

Minimize Cline in order to give room for PCB design

Contact discharge: 8 kV - Air discharge: 15 kV

* Under development

SIM card

1 < Jvec
‘ u1 pece z
] l & , <___|RST %
L WCC RSText ksTin =
—5 | RST| WP —g B CLKC
—4 | CLK|Z 110 ¢ ml CLKext CLKin ] _
g ne = = —oms
- a | ’ T < - Dat
NC [g e DataExt| [ | batarn _ =Data =
w | SIM Connector f ? A =
= T eswe o
0 EMIFO3-SIMO2ZME GHD =
1
D1 0

f ESDAXLCS-1U2
-0

22



https://www.st.com/resource/en/datasheet/esdzl5-1f4.pdf
https://www.st.com/resource/en/datasheet/esdzl5-1f4.pdf
https://www.st.com/resource/en/datasheet/esdzl5-1f4.pdf
https://www.st.com/resource/en/datasheet/esdzv5-1bf4.pdf
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Complete BOM link

EMI filtering according to product’s topology

Flexibility brought by single line ESD protections

Voltage < 385 mV (high speed HS)

Voltage < 1.3V (low power LP) Vew 2 3.3V T
Positive signal Unidirectional (bidirectional also suitable) HSP053-4M5 —— T A I oy
;o:{iu-;coah- i‘ D ﬁédxu-;cooh- e CLK_P
Data rate up to 1.5 Gbps Bandwidth > 5 GHz EMIF08-LCD04M16 — - -% .
B P " D2- paz- W | I
Rejection of frequencies above 700MHz (il kg cucr _|_—,,sEi = o
Avoid to disturb LTE, Wi-Fi, Bluetooth Y saigreiosem IO rei0eim o
reception CMF Rejection = -15dB ECMF4-40A100N10 DO I o e 1 |
(2.4 GHz to 6.5 GHz) (differential lines) E”’ RSN F 3 7 S I —— S
L I = S o
IEC 61000-4-2 level 4 Contact discharge: o = g | -
8 kV contact/ 15 kV air 8 kV - Air discharge: 15 kV 12650k =k L
FSTROBE —g ECHF% ’ c
GND ‘ :j:“Z;L
. Camera connector 1/e1f kio C_3SDA
Needs for 12C Product key parameters ST solutions = % - .
Line voltage range: 0 to 3.3V Vg = 3.6V g i | e
Positive signal Unidirectional (bidirectional also suitable) ESDZV5-1BF4 i ‘
' iqi single line -
Sl consum B ClgiE] Capacitance <10 pF to reduce consumption (sing )
communication
Data rate: 3.4 Mbps Bandwidth : > 700 MHz Lo Lo
(dual lines)
IEC 61000-4-2 level 4 Contact discharge: 23

8 kV contact / 15 kV air 8 kV - Air discharge: 15 kV
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Complete BOM link

Needs for parallel interface Product key parameters ST solutions

Voltage < 3.3V (high speed HS)

Positive signal

Clock frequency < 33 MHz

Avoid to disturb LTE, Wi-Fi, Bluetooth reception

Needs for MIPI (Data / Clock) Product key parameters ST solutions

Voltage < 385 mV (high speed HS)
Voltage < 1.3V (low power LP)

Positive signal

Data rate up to 1.5 Gbps

Avoid to disturb Wifi antenna

(2.4GHz / 5GHz)

Line voltage range: 0 to 3.3V

Positive signal

Small consumption on digital communication

Data rate: 3.4 Mbps

Vgu 2 3.3V
Unidirectional (bidirectional also suitable)
Bandwidth > 400MHz (-6dB)

Rejection of 700MHz, 2.4 GHz and 5 GHz

Ve 2 3.6V

Unidirectional

Bandwidth > 5 GHz

CMF Rejection = -15dB
(2.4 GHz to 6.5 GHz)

Needs for 12C Product key parameters ST solutions

Vg = 3.3V
Unidirectional (bidirectional also suitable)
Capacitance <10 pF to reduce consumption

Bandwidth : > 700 MHz

EMIF08-LCD04M16

LCD Display
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All sockets are ESD protected according to IEC 61000-4-2 level 4

Needs for speaker Product key parameters ST solutions

High power output < 11 V (internal speaker) Vgu 2 15V ESD141-1BU2 * A"“_‘E‘.F | - o
SUEMEETE [POLTE S SO Vew>3.6V ESDZVSH-1BU2 A SPEAKER
Audio Analog (alternative signal) Bidirectional ESDZV5H-1BU2 S

f <20 kHz No constraints on capacitance 0 0

Needs for analog microphone Product key parameters ST solutions L
-0

iST ESD Protection
-0

§ OUT+ {] N
Voltage < 3.3V Vem 2 3.3V a
. - ESDL031-1BF4 & out- + I —
Audio Analog Bidirectional ‘ A
ESDZV5-1BF4 e '°
f <20 kHz No constraints on capacitance =0 ST ESD Protection
Vdd L
o o
©Dout
L ZCLK Vad ‘ DouT
Needs for digital microphone Product key parameters ST solutions &R — * T ESD Protection —
DMic
Voltage < 3.3V Viy = 3.3V ?:—J 1
. L L ) ESDZV5-1BF4 Ve =
Positive signal Unidirectional (but bidirectional also suitable) - 4—[ 0
ESDZL5-1F4 Z0out
Small consumption during digital communication Capacitance <10 pF = | g% |
ST ESD Protection

SR
"l * Under development oW =,
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Buttons / Switches

All sockets are ESD protected according to IEC 61000-4-2 level 4
Very low clamping thanks to soft snapback type protection

Needs for switches Product key parameters ST solutions

MCU power supply, usually 3.3V or less Vgu 2 5.5V
Digital positive signal Unidirectional (bidirectional also suitable)
Low frequency apolication No constraints on capacitance
qUEncy app Cline < 9.5pF
IEC 61000-4-2 level 4 Contact discharge: 215 kV
8 kV contact / 15 kV air Air discharge: 230 kV
Avoid EMI (antenna desense) Reject frequency > 700 MHz
IEC 61000-4-2 level 4 Contact discharge : up to 8 kV
8 kV contact / 15 kV air Air discharge : up to 15 kV

% 0201 package

S7

life.augmented

ESDZV5-1BF4
(single line)

ESDZL5-1F4
(single line)

EMIFO1-1007AF4 (*)

(*) Contact our sales office

o~

VDD
- — . ]
=T |—
ESDZL5-1F4 & _|3 —
ol
VDD
?0 V—E
P Button
ST EMIFO1 "’E
1 = 3
- = %
T
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Power supply

Complete BOM link

Wide range of Ipp surge capabilities
Flexibility with various voltages and package sizes

Power supply needs Product key parameters ST solutions in SMD @ Transient Voltage Suppressor range I
V, >V, (Vpe + 10% margin) TVS power devices protect applications against electrical overstress (EOS), especially against surge events
T it valiee RM = ¥DC t'bc as defined by IEC 61000-4-5 and IEC 61643-321

Package name  The TVS transient voltage suppressor is an avalanche diode designed to clamp

Unidirectional Sie over voltages and dissipate high transient energy.
Vi 2 V2 X Vg (Vg + 10% margin) slibal eibe oz

AC input voltage (SMA) smc
Bidirectional

SN | atest release

SME

SM15T
Need to withstand 8/20 ps surge ’ High Power Density Products
(IEC 61000-4-5) St lpp Up to 169A with Viy 28 V (SMC) .
IEC 61000-4-2 level 4 Contact discharge: >30 kV | ?
8 kV contact/ 15 kV air Air discharge: >30 kV Lyy a0 w 600 W oW 3w skW o0 s 5
. ugTins * 5004 8/20ps (IECE1000-4-5) " - automaotive grade product

Full TVS range link

Kyy 27
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https://www.st.com/resource/en/datasheet/sma6j58A.pdf
https://www.st.com/resource/en/datasheet/sm15T68a.pdf
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Charging connector & Battery

Wide range of Ipp surge capabilities

Flexibility with various voltages and package sizes

/ PMIC \
Power supply needs Product key parameters ST solutions in SMD [ERVEIREIREIY)

- £ Vph_pwr (5V)
Voltage according to battery or Veu 2 Voar (generally Vo =5 V10 7V) vy £
specification Unidirectional ESDAxXP series
(QFN) MOSFET
i Vbat (5V) /777777
Need to withstand 8/20 us surge lop UP t0 120 A with Vigy 7 V/ at (5V)
ECEIDEL 4 &) SM6F series
IEC 61000-4-2 level 4 Contact discharge: >30 kV (SOD128) k- k
8 kV contact/ 15 kV air Air discharge: >30 kV \ /

A

' Package
K

QFN ESDA13P70
16x1.0 ESDA7P60 ESDA7P120
ESDASP30 m

0402
1.0x08 8/20ps
ESDA9P25
r ’@ L > Power

300 W TooW 1300 W 1400 W 4500 W 28
life.augmented


https://www.st.com/en/protection-devices/power-line-protection-surge-current-gt-24-a.html#products
https://www.st.com/resource/en/datasheet/sm6f5-0ay.pdf

ESD : ElectroStatic Discharge

EOS: Electrical OverStress

TVS: Transient Voltage Suppressor diode
CMF : Common Mode Filter

life.augmented

Glossary

NVR : Network Video Recorder

DVR : Digital Video Recorder

CCTV: Closed Circuit TeleVision

IP camera: Internet Protocol camera
POE : Power Over Ethernet

PTZ camera : Pan-Tilt-Zoom camera

CVBS : Composite Video Broadcast Signal

29
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Find out more at www.st.com
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