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PROTECTION & FILTERS
Building Safety and Security

L place for QR cod

Video surveillance system Py
BT
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ST reor Building Safety and Security overview

Building automation g
central server PC P _ '
fffffff i

[ R S

Server layer Access point Ethernet, Wi-Fi Internet device / web browser

| Key applications:
Gateway/Switch
Ethore, wireless = Fire and life safety system
Networklayer  p—————me—ee. Smoke & heat detector
| \ L Gas and flame detector
| “ — Digital alarm communicator
‘%‘;:\\—/ Remote annunciator

Voice & audio amplifier
Interaction layer

" = Smart Lock and Access
SLC loop, relay, 24-VDC, BACnet, Ethernet, 5 .
wireless, RS-485 loop interface, KNX Ethernet, RS-485, wireless

Smart lock

Intrusion HMI
() a Video doorbell
(KA e | T — \ Fingerprint / 3D face / Iris recognition
Terminal layer @ = @] 9@
) €

Video surveillance system
NVR/DVR

IP Network camera
Analog video surveillance systems

Blue book
focus

- . Smart Lock - .
r Fire and life safety system and Access control Video surveillance system
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RF Antennas

ESDZX168B-1BF4

USB-C
(integrated solution)

Vbus and CC lines | TCPPO1-M12

USB 3.x type A

PROTECT

Vbus ESDA7P120-1U1M
Data HSP053-4M5
SSRx / SSTx ECMF4-40A100N10
Data USBLC6-2SC6
D+ /D- HSP053-4M5
ECMF2-40A100N6

POE Power supply

SM15T series
SMAGJ series

SMAGJ series
SM15T series

Charging connector
Battery (Vgys ; Vearr)

ESDAXP series
SMG6F series
‘, , SMAGJ series

life.augmented

Protection & Filters’ solutions for
Video survelillance system

Camera / Display Buttons/ Switches eSATA

Data /
Clock

12C

CLK/
D+

SWP

HSP053-4M5 ESDZL5-1F4 HSP053-4M5
ECMF4-40A100N10 (differential lines) % i
EMIF08-LCD04M16 (parallel link) m RS-485 / RS-232

ESDZV5-1BF4

ESDA14V2BP6

HDMI2C4-5F2 (source)
HDMI2C2-5F2 (sink)
ESDALC6V1-5P6

HSP053-4M5
ECMF4-40A100N10

USBLC6-2SC6

ESDZL5-1F4
ESDZV5-1BF4
EMIF03-SIM02M8

ESDAXLC5-1U2*

EMIF06-MSD02N16 Cetitte) e

EMIF06-HSDO3F3

. TMDS
ESDZV5-1BF4
Display port

AUX USBLC6-2SC6
DPHDMIO1-5M12 (*)

Main links o
ECMF4-40A100N10

HPD/PWR | ESDAP series

*under development ; (*) Contact our sales office



P Antennas
Complete BOM link Wl'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
(Vpga = 4.5 V/ with 50 Q load) Vam 216V
Alternative signal Bidirectional device
f=24GHz 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 Filter

RF power = 20 dBm

. Vgu=16V

Vpeak = 3-2 V with 50 Q load 2
(Veeak wi oad) X ESDZX168B-1BF4
Alternative signal Bidirectional device
f—24GHz Extra low capacitance: ESDZX168B-1BF4

- 0.12 pF - Bandwidth >40 GHz —

=0

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

Socket specifics ST product ST recommended

,I parameter impact product 0201 &. Block diagram or schematic

life.augmented
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e Antennas
GSM /DCS /PCS (2G) / 3G/ 4G / 5G

Complete BOM link

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

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

RF power = 34 dBm (Vpgak = 16 V with 50Q load) Veu=16V

Alternative signal Bidirectional device ESDZX168B-1BF4

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

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

RFpower max = 27 dBm (Vpgak = 7V on 50Q load) Veuz7V

Alternative signal Bidirectional device

f = 900 MHz or 2.1 GHz Extra low capacitance (< 0.3 pF) ESDZX168B-1BF4
o 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 ~ Y

protection amplifier

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

RF power max = 27 dBm (Vpgak = 7 V (50Q load)) Vau27V Antenna

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

Needs for 5G Product key parameters ST solutions

RFpower max = 27 dBm (Vpgak = 7 V on 50Q load) Veu27V

Alternative signal Bidirectional device

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

) H3 = -48 dB at 27 dBm power at f = 900 MHz
ey S e e < ) Gl2im Gl sy ez H3 = -47 dBm at 27 dBm power at f = 1.8 GHz



Antennas
GNSS

Complete BOM link

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

Voltage < 3.6V Vay =16 V &% GNSS

Alternative signal Bidirectional device (( )) STESD GNSS

f=1.5GHz Extra low capacitance: protection receiver
c 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

Lys
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Complete BOM link

USB 2.0 type A

Complete solution portfolio for USB granting flexibility in design

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

USB2.0 (D+/D-) needs
Voltage <3.0 V

Positive signal

Data rate: 480 Mbps
Maximum equivalent frequency 240 MHz

Avoid Wi-Fi antenna desense
(2.4/5 GHz)

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

USB2.0 (Vbus) needs
Voltage 5.5V
Positive signal

Need to withstand 8/20 ps surge
(IEC 61000-4-5)

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

Lys
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Product key parameters ST solutions

VRM = 5.25 V
Unidirectional USBLC6-2SC6
Bandwidth : 3 GHz USBLC6-2SC6 (L)
Bandwidth : 18 GHz HSP053-4M5 HSP053-4M5
CMF rejection 2-15dB (pitch 500um)
(2.4 t0 6.5 GHz)

ECMF2-40A100N6

Contact discharge: 28 kV
Air discharge: 215 kV

Product key parameters ST solutions

VRM = 5.5 V
Unidirectional
Ipp Up to 120 A ESDA7P120-1U1M

Contact discharge: >30 kV
Air discharge: >30 kV

USB type A/B/uB
Vbus -
g <__]
S
IL.I::
d Dm 1/01f /ol _
: 20di££=900hm
Vbus ‘ | ewp Wbus | \_u_O D-
BPS e .||| Pt | ||. o
GND |—— Do 1/02 LHTHJUM <__>
USB Type A connector USBLCB-2SCB
! . >Vbus
i ESDA7P120-1U1M
D+* Dt IC
APy IS
Vbus Do == - e D-
DM || ‘ -
GBS - 7041 ££=900hn
| GND e,
— [ 1
—  ECMFO02



e (A
5 ———
Pl - I
3 /= q.;,y: ADN /:// 20NV
ie) < - i 1
(= 8 1 H 1 [ : (W)
-_g (44} 1 i : ug:v : 5 [] u'g'.»
© Q o 1~ - ] "
% cc}l) (0] 10 20 30 40 50 60 70 80 90 100
o=
<
w 9V -27 W 15V -45W
o D+/D- ASIP = ESD + CMF: ECMF2-40A100N6 // standalone ESD: USBLC6-2SC6
™
E SSRx / SSTx ASIP = ESD + CMF: ECMF4-40A100N10 // standalone ESD: HSP053-4M5
n
= CC1/CC2 ESDZV5-1BF4 ESD141-1BU2* ESDZ161-1BF4* ESDALC20-1BF4
o
All % SBU1/SBU2  ESDA6VIL ESDA14V2L ESDA25L ESDA25L
5 ESDA7P60-1U1M
= Vbus ESDA7P120-1U1M ESDA13P70-1U1M ESDZ161-1BF4* ESDA25P35-1U1M
§ u ESDA8P30-1T2 SMAJ12A-TR SMAJ18A-TR SMAJ24A-TR
SMAJ6.0A-TR
Sink YES TCPPO1-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



o USB Power Delivery

Comwpleée BOM link 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

TCPPO2 for source - USB-IF-TID: 7884

TCPPO03 for DRP - USB-IF-TID: 6408

Compliant with USB PD 3.1 including PPS up

DRI, S TCPPO1-M12

Compatible with all chargers from the market Vcc = 24 V for TCPPOx

Compliance with USB PD 3.2 specification

-

TCPP interface

ki

Fast charging

TCPP02-M18
Able to survive current or voltage surges and OUEIELITEIL SIS DU ER O i o
VBUS, CC lines TCPP03-M20

ST L VELE VThreshold = 6 V on CC lines _

TCPP interface

FEEH

Companion chip of STM32 with UCPD TCPP series

Cosi SiEEI O Reuse the STM32 of the application

Integrated VBUS load switch gate driver for

Use of low-cost MOSFET external N-MOSFET

THI | HI_I

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

Lys
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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

Lys
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Vau=5.5V

Bidirectional is also compatible
Surge capability: 11 A 8/20 ps
Vgy =6.3V

Unidirectional

Surge capability: 30 A 8/20 ps
Vau =20 V

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

Unidirectional

Surge capability: 35 A 8/20 ps
Vgw = 30, 40, 58 V
Unidirectional

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

ESDA5-1F4

ESDA8P30-1T2

ESDALC20-1BF4

ESDA25P35-1U1M

SMAJ

7

.

(—)

o

Vbus
protection

Vbus
protection

I qﬁi Jﬁi

Vbus

v

vy




» HDMI2.x

Cdmple:e BOM link T M D S/ F R L | | N eS

Standalone ESD protection or integrated solution with both ESD

protection and common mode noise filter in same package

TMDS needs Product key parameters

ur

20datf=loiCom

b
| iedaffelciomm [ ‘"‘"w 3 ) S oNg
VOItage <33V VRM 25V :D:ﬂ[%? = i | 0-|l}—1~ cucr 4 2041£2=10000m I L,— T'rmz gi;:‘?&n!m
" ::mzf_-m:m- ] ] 3 — 3 TUOS DATAZ
— = L) =
e : n : 20d1£f=10000m L ATAS
Positive signal Unidirectional ouL 0o~ = ] . roaisesabican —
e " 2odsggeioocem | oL Y ) V| TUCS DATAQ SHELD
HSP053-4M5 :%‘u“x'%t:- o) | 0 I\}—l— o | 4 ' 20di£2e1000km [ _H— 'umcé Efgéunc;
Data rate: 18 Gbps (HDMI 2.0)  Bandwidth : 18 GHz (pitch 500pm) - ) | - 1 P L
Eye diagram compliancy Compliant with eye diagram PR
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
Kyy 1
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HDMI2.x
Control lines

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

(integreﬁggtsrr?wlalrltn:oslutions) Product key parameters ST solutions

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

HDMI chipset voltage compatibility
from1.8Vto5V

HDMI2C1-6C1
Positive signal Unidirectional (source)
Data rate: 3.4 Mbps Bandwidth > 400 MHz HDMI2C4-5F2
i i B (source—HDMI 2.x)
Capability to drive long cable EI2E [uis W.'th el pull up
Buffer for signal reshaping -—
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: 28 kV LIS lkehace
(8 kV contact/15 kV air) Air discharge: 215 kV
Contieliies Product key parameters ST solutions
(ESD protection) yp
Voltage < 5.0 V 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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DisplayPort++
Main Link

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

ML_Lan 0(p) } = r ; i
D1- pl-
, e Product key parameters ST solutions ML_tano(m) [} ! C1
(integrated smart solutions) 8 llfﬁgﬁ 1
] 5| ML_Lan 0(p)
Voltage 3.3 V. Ve 25 V M tante) [ [ hel] (LT
L e MLtani(m) [} - »
Positive signal Unidirectional has A * 2 g ghBLan 1(p)
. * f . 6
DEIEIEIEE 18 Elogs ([FILhil 2] Compliant with eye diagram (QFNIjI5sI’_P0it5<?hflEI\>'(I)% m) 1 TD 5 MNEEIEE
Eye dlag ram compliancy P y 9 prich- " ML_Lan 2(p) ] .0 P g ghﬁl—an 2(p)
. I . X . Dl-| &~y D1~ 4]
Avoid Wi-Fi antenna disturbance CMF rejection 2-15 dB ECMF4-40A100N10 MLtan2m) [ ™ ML_Lan 2(n)
(2.4/5 GHz) (2.4 10 6.5 GHz) (QFN-10L pitch 400 pm) o-[”ﬂﬁ : 19 1 ML_Lan3(p)
. ML_Lan 3(p) ) i P90 1 - V] GND
IEC 61000-4-2 level 4 Contact discharge: 28 kV MLtandm [ 1 [ ML_Lan 3(n)
(8 kV contact/15 kV air) Air discharge: 215 kV - D2- &:2— "
= CONFIG1
’“D_—‘?-e ] Conmcz
AUX_CH(p) |:; I/0lf g/ol I - P
: UX_CHi
USBLC6-25C6 OI[”ﬂ %@_}gs ‘11? A (p)
‘ ANk Ll - 1/02 /o2 | AUX_CHin)
- 0= 18 | pugetect
e — [ o otPlugDetec
Return DP_PWR
iﬁ_ [ B oe
‘,’ PWR — ) [ @mzo-wm ;

life.augmented



DisplayPort++

Control and auxiliary lines

DisplayPort to DVI, HDMI, or DisplayPort interface

Control lines and auxiliary bus needs Product key parameters ST solutions

Compatibility with low voltage GPU

Selection of DP or HDMI mode

Capability to protect very sensitive GPU:
To prevent overshoot/high surge applied to
AUX_IC GPU pins during cable plug & deplug

HPD standby activation
Capability to drive poor quality cable

Glitch filter

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

Lys
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IC input voltage: 1 V< Vin< 5.3V

Selection with 1 pin:
AUX bus or DDC bus

Fast clamping protection:
around 20 ns —2 V VCL

2.6 ms delay to avoid HPD_IRQ

test failure DPHDMI01-5M12 (%)

Buffer for 12C signal reshaping
tr <400 ns

For HDMI clock stretching
operation

Contact discharge: 28 kV
Air discharge: 215 kV

(*) Contact our sales office

-

AUX-DDC
interface




K - DisplayPort++

Complete BOM link HPD and PWR pinS

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

(VPSR S ' - 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 Vem212V
ESDA7P120-1U1M

Voltage = 18V Vgu 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

Lys
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o 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)

900 mV peak to peak AC coupled Vau=3 V — 1/01] eyl v —>mp
(connector side) 1/02 K—THl . i -
1 11 NC 2
1 -, - et > -
§ i+ l j||-| axo| 1€ |oxo ,-“l»"z:ndiffﬂooahm o
Positive signal on transceiver side Unidirectional HSP053-4M5 DA Y —]
TV 5 B- '_A_L P NC I Tx N
. (pitch 500pm) e - ﬁlm e b
Data rate : up to 6 Gbps Bandwidth > 8.7GHz 77— el <_I™P
Eye diagram compliancy Compliant with eye diagram ATA Do

Contact discharge: 8 kV
Bl s b Air discharge: 15 kV m

Ky 16
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Comp.l;::a BOM link Et h e rn et po rt

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 Vau23.0V : = -
3 PR
Positive signal Unidirectional USBLC6-4SC6 " ussios-sce| 4.2 “2}
o5 1 -4“ "\ |
Blat"?r;at;' L2 i 1|°?]t'\frbps 100 MHa Bandwidth > 800 MHz HSP053-4M5 . .
IEC 61000-4-2 level 4 Contact discharge: 215 kV - crsaN [
8kV contact / 15 kV air Air discharge: 215 kV
Needs for Ethernet 1G / 10G Product key parameters
1GEthernet voltage: 2.5V 7]
10GEthernet voltage: 1.0V Viu 2 3.3V 2
3
Positive signal Unidirectional (bidirectional -
. also suitable) HSP053-4M5 %
_— (pitch 500um) 6
Data} rate per pair = 2.5 Gbps, 800 Msymbols/s Bandwidth > 5.0 GHz i
Maximum equivalent frequency 500 MHz )
IEC 61000-4-2 level 4 — 8kV contact / Contact discharge: = 20 kV =
15 kV air Air discharge: 30 kV

life.augmented



Fp Power over Ethernet (PoE)

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

“ Product key parameters ST solutions

Maximum voltage: 57 V Vgu=58 V
i = #
Operating ambient temperature up to 85°C  Leakage current rated at 85°C j - ,:; 4 o _
SMAJ58A b e | s &
| ?'ﬁ peeat TR =
SMA6J58A 0 E‘Lf i
IEC 61000-4-5 SMAJ58A: |pp=19 A Sui15TEBA ; e : :
- _—— —_ \":_‘:\.:5 | i
(500 V—1.2/50 s, 12 A-8/20 HS) SMABJ58A: IPP=33 A CHE GO [ wuw‘
(1 kV=1.2/50 ps, 24 A-8/20 ps) SM15T68A: 15p=83 A -

Lys
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o 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

Voltage: < 12V Vgu 2 12V DSR RTS €75 R

e )
Positive and negative signal Bidirectional — 4 lines = 089 1 g

+5Y.

]

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

Low constraint on capacitance ESDA14V2BP6 RTS f:
Typical line capacitance 25pF .
Bandwidth >> 1 MHz

@

e
+

‘Q »
w
g
1/04
¢
e
/03
s
s
16
2 °|H—4
Q
g
S
‘:TBTR?ETE
22223
Noomh W

Q

D1 g’ RIN
43

ESDA14V2BP6 o Zi| PAID

R

Ll gl

g g
=

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

170
Trm

r/‘o?

%Téx‘
2
&

‘ :
il Cov
E Ca- 025 peo

[ 1232 56| P83

‘ Y/ SOT666-6L .
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o 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 @

C—5 PAO

T - > PA1

Voltage range : -7V to + 12V Vau 2 12V D—ﬁ o
O—>g1 PA3

- 5 5 N~ . A C—57| PA4
Positive and negative signal Bidirectional — 4 lines L5+ PA5
T L—53| PAG

‘ us 41 | PA7
® T H ] Eﬁg
Vee éJ R ﬁ PA10
DE ¥ | Rrrs a5 | PAT

RE {5 26| PA12

enp RO U—4g | PA13
: 5| PA14
IEC 61000-4-2 level 4 Contact discharge: =8 kV T srass 0% pats

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

1/ 04
Gl\ﬁ)@

| |
I/ozm‘ i 1/03

Low constraint on capacitance ESDA14V2BP6
Typical line capacitance 25pF b2
Bandwidth >> 10 MHz 2

RS485 connector

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

-

il DLl

L B gt |
ESDATAV2BPE
[+

o>

1/01
O\TND

‘W SOT666-6L o
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SD card

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

B SD Card 2.0 with CD switch  §
Needs for Data / Clock Product key parameters ST solutions poo 157 2w
i VET
PC2 55— T 1
Voltage < 3.3V Vau 2 3.0V B . ’*i I l—ll .
Positive signal Unidirectional W Eé‘ o — - I = ; e ; ‘
] ke mi::, = e ]
IEC 61000-4-2 level 4 Contact discharge: 28 kV % Fm ‘"- { DJL’ e
: Nl s i3 =
8 kV contact / 15 kV air Air discharge: 215 kV EMIF06-HSDO3F3 e B : 3
. q q - e 14, DAZ 2l I &
SD 2.0: Cmax = 40pF (including card cap. ~10pF) C <20 pF (SD 3.0) §§0 Efd *#mm &b ++K 9 b
PD3 » far SDcard sockst
Avoid LTE, Wi-Fi, and Bluetooth antenna disturbance  Peak rejection frequency > 1950 MHz HSP053-4M5 E%; % 5 e i | —— =
C <0.7pF (SD 3.0)

o) Sl @l = 2p = (el el e 03, =103 Minimize Cline in order to give room for SD card

% —— L e
Needs for V¢ Product key parameters ST solutions bot 4 r vee | -

D4
ggg FEN 1/01] el e
Voltage < 5V Vau = 5.5V et 44-; I

Positive signal Unidirectional (bidirectional also suitable) PCE 3‘;’ o

ESDA5-1F4 PCT 190

IEC 61000-4-2 level 4 Contact discharge = 30 kV P3| 1oy o
8 kV contact / 15 kV air Air discharge = 30 kV e
PC12 |y

|

|

i S et v 0 2
P13 fg— ‘ ‘ 1 1

.
o
o

fxix
0lol
lolw
|

AA |
PR
*

CDSW2 |
CD Swi1
WP SW1
WP SW2

PC14
PC15 g

OOV B W -

POO 415"

PO1 718 ' emD

PO2 117 axof|

PO3 7§ 4| |
,I PD4 119 |

PDS 1/ey

life.augmented PO7 [y 1/04|
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SDcara socket
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R o SIM card

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 <3.3 V Vgu = 3.3V
Positive signal Unidirectional (bidirectional also suitable) ESDZL5-1F4
‘ —1 < lvec
Data rate < 12 MHz Bandwidth > 300 MHz U1 yce -
ESDZV5-1BF4 | | r—— S
Avoid to disturb LTE, WIFI, Bluetooth reception Rejection = -10dB _; vee 6 RSText RSTin . €
(700MHz to 3.8 GHZ / 2.4GHz / 5GHz) (700 MHz to 5 GHz ) RST| Bwp _Jek °

CLKext CLKin

EMIF03-SIM02M8 —4 K|S 1ot

B
IEC 61000-4-2 level 4 . . A . “—{NC | NC |~ e & — __>Data
8 kV contact / 15 kV air Contact discharge: 8 kV - Air discharge: 15 kV < v oI AtaBxt| of ataln
1 = < >SWP P
Needs for SWP Product key parameters L 0 EMIF03-SIMO2M8 GND l ‘

Voltage < 3.3 V Vem 233V D1 0
A ESDAXLC5-1U2
|

Positive signal Unidirectional =

_ ESDAXLC5-1U2*
gﬁgﬁ? dmZXPCIBOtg::ks EnallCiTe) Minimize Cline in order to give room for PCB design

ard

SIM ce

0

IEC 61000-4-2 level 4

8 KV contact / 15 KV air Contact discharge: 8 kV - Air discharge: 15 kV

* Under development

Ky 2
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o Camera

Complete BOM link

EMI filtering according to product’s topology

Flexibility brought by single line ESD protections

Needs for Data / Clock Product key parameters ST solutions

Voltage <385 mV (high speed HS)

Voltage < 1.3V (low power LP) Vam 233V *

Positive signal Unidirectional (bidirectional also suitable) HSP053-4M5 ¥ ] Pk 2 R e
. :c::tf-;uu)\- * X e ;‘.“utft'.:.wn- —_ CLP
Data rate up to 1.5 Gbps Bandwidth > 5 GHz EMIF08-LCDO4M16 £ = JuF - -_-
. o2 02 L oo
Rejection of frequencies above 700MHz (e ) L s l e = -
Avoid to disturb LTE, Wi-Fi, Bluetooth 0N soastentonomn o snasesmisionm 1 o1
reception CMF Rejection > -15dB ECMF4-40A100N10 ¥ o) o] e |
(2.4 GHz to 6.5 GHz) (differential lines) .' 3 saseioionn  |BA_ oo A R o
IEC 61000-4-2 level 4 Contact discharge: L D ‘ | -
8 kV contact / 15 kV air 8 kV - Air discharge: 15 kV ' _L_ -l s
FSTROBE = ECHFs 12C_SCL
Camera ccni’c‘ie oy kio ‘ 12C_sDa
Needs for 12C Product key parameters = P, st
AN [ =
Line voltage range: 0 to 3.3V Vg 2 3.6V ) umcLZi i
Positive signal Unidirectional (bidirectional also suitable) ESDZV5-1BF4 i %
Small consumption on digital . . (single line) )
communication Capacitance <10 pF to reduce consumption
Data rate: 3.4 Mbps Bandwidth : > 700 MHz Lollne
(dual lines)
IEC 61000-4-2 level 4 Contact discharge: 23

8 kV contact/ 15 kV air 8 kV - Air discharge: 15 kV



LCD Display

Complete BOM link

High efficiency EMI filtering
All sockets ESD protected according to IEC 61000-4-2 level 4

Needs for parallel interface Product key parameters ST solutions

Voltage < 3.3V (high speed HS) Vgu 2 3.3V

s
7
J

Positive signal Unidirectional (bidirectional also suitable) =

lﬁﬁ‘it_u
D’@-
gge8
_J_Ji.l

@
G
oo
=]
Ex
Sl

EMIF08-LCD04M16
Clock frequency < 33 MHz Bandwidth > 400MHz (-6dB)
TTAELWCDDM\M&

Avoid to disturb LTE, Wi-Fi, Bluetooth reception Rejection of 700MHz, 2.4 GHz and 5 GHz

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

&
G

aad| L b
Ei d
OOC;O
RG]
T

=1l | (T LI (O (P (s

B = G
I o7 fo—oo) G5
Voltage < 385 mV (high speed HS) e 08 |~ Ge
Vgu 2 3.6V , TAEL_EWIFOs-LCO04N 1 G7
Voltage < 1.3V (low power LP) = 16 8o 80
01 4551 B1
B b 08 2 5
Positive signal Unidirectional HSP053-4M5 \mﬂ 04 5o
I5 - 05 T &2 5
i 15 -
] % o8 :B—BT/
Data rate up to 1.5 Gbps Bandwidth > 5 GHz T o TAELEWFoELCD04M1E GHD
o e e
Avoid to disturb Wifi antenna CMF Rejection = -15dB 02 5 2 HSYNC
(2.4GHz / 5GHz) (2.4 GHz t0 6.5 GHz) ECMF4-40A100N10 01 35 o
05 NC
Needs for I12C Product key parameters ST solutions Ez %5_;” e GND
Line voltage range: 0 to 3.3V Vau = 3.3V T"IE'? EMIFOS-LCO0SM1E 0 ﬁ
USBLC6-2SC6
Positive signal Unidirectional (bidirectional also suitable) - YUH —
ESDZV5-1BF4 .
Small consumption on digital communication Capacitance <10 pF to reduce consumption - 24
ESDZL5-1F4 =

Data rate: 3.4 Mbps Bandwidth : > 700 MHz —p EMIFOS1005M3



Audio interfaces

Needs for speaker Product key parameters ST solutions ﬂ{

High power output < 11 V (internal speaker) Vau 215V ESD141-1BU2 * A{\ﬂ?‘:' | —
Standard power < 3.6 V Vew> 3.6 V ESDZV5H-1BU2 X SPEAKER
Audio Analog (alternative signal) Bidirectional ESDZV5H-1BU2 — e
f< 20 kHz No constraints on capacitance A @

Vdd

—[ L ST ESD Protection
-0 %
Needs for analog microphone Product key parameters ST solutions _;L
=0 ouT+ i—|_,>

Voltage <3.3 V Va2 3.3V E
— ESDL031-1BF4 & our- ==
Audio Analog Bidirectional - : i
ESDZV5-1BF4 - g
f<20 kHz No constraints on capacitance = ST ESD Protection
Ve

—a

L

|

B0out

$ 2 CLK g ] pouT
Needs for digital microphone Product key parameters ST solutions G R oo
| DMic
Voltage < 3.3V Vgu 2 3.3V =
ESDZV5-1BF4 i
Positive signal Unidirectional (but bidirectional also suitable) - '
ESDZL5-1F4 IR
Small consumption during digital communication Capacitance <10 pF gc“‘
O UR
@ | DMic ;LU * ST ESD Protaction

o

r * Under development 5
Y/ ’ de
0
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Complete BOM link

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 Vau 2 5.5V

Digital positive signal Unidirectional (bidirectional also suitable)

Low frequency application No constraints on capacitance

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

Lys

life.augmented

ESDZV5-1BF4
(single line)

ESDZL5-1F4
(single line)

EMIF01-1007AF4 (*)

(*) Contact our sales office

VDD

ESDZL5-1F4

||

VDD

0 "

l
l
L

b Button

©
ST EMIFO1

'I‘_;'—%
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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
DC Input Voltage as defined by IEC 61000-4-5 and |IEC 61643-321

Unidirectional "““s:":*'“ i e oo Lt ol e
A

Viam 2 V2 X Vg (Vag + 10% margin) SMAGJ series Lo
AC input voltage (SMA) swc

B|d|rect|onal . h":“’mlb Latest release

SM15T R
N i h 2 . ower Le! roducts
EG 61000-4.9) o SO lep Up 10 169A with V73 28 V (SMC) W
oy &
IEC 61000-4-2 level 4 Contact discharge: >30 kV .
8 kV contact / 15 kV air Air discharge: >30 kV ‘,’ 400w 600 W KW 3w 5 KW 1011000 ps =
e il * S00A Bi20ps (IECHA000-4-5) “Y*: automotive grade product

Full TVS range link

Ky 27
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Complete BOM link

Wide range of Ipp surge capabilities

Charging connector & Battery

Flexibility with various voltages and package sizes

Power supply needs Product key parameters ST solutions in SMD VSIS

Voltage according to battery or
specification

Need to withstand 8/20 us surge
(IEC 61000-4-5)

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

Lys

life.augmented

Vaw = Vot (generally Vi, =5V to 7 V)

Unidirectional
lpp up to 120 A with Vgy 7 V

Contact discharge: >30 kV
Air discharge: >30 kV

ESDAXP series

(QFN)

SM6F series
(SOD128)

A

4

0402
10x06

]

QFN
16x1.0

PMIC

Vph_pwr (5V)

Vbat (5V) /777777

k

Package

300 W

ESDA8P30

ESDA9P25

ESDA7PE0

ESDA13P70
ESDA7P120

8/20 ps

Power
700 W 1300W 1400 W 4500 W 28



Glossary

« ESD : ElectroStatic Discharge * NVR : Network Video Recorder

« EOS: Electrical OverStress « DVR : Digital Video Recorder

« TVS: Transient Voltage Suppressor diode » CCTV: Closed Circuit TeleVision

« CMF : Common Mode Filter » |IP camera: Internet Protocol camera

« POE : Power Over Ethernet
 PTZ camera : Pan-Tilt-Zoom camera
« CVBS : Composite Video Broadcast Signal

life.augmented
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Find out more at www.st.com
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