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I\VVI: In-vehicle infotainment

ADAS: Advanced driver assistance systems
V2X: Vehicle-to-everything

NFC: Near field communication

GNSS: Global navigation system

SIM: Subscriber identity module

SD: Secure digital

ECU: Electronics control unit

Glossary

LVDS: Low voltage differential signaling
SERDES: Serializer deserializer

ESD: electrostatic discharge

EOS: electrical overstress

TVS: transient voltage suppressor diode

ECMF. Common-mode filter with ESD protection



In-vehicle infotainment (IVI) overview

Better connectivity, higher safety, and enhanced in-vehicle user-
experience through the central in-vehicle infotainment system
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In-vehicle infotainment systems

ADAS systems,

« Now connect all new sensors, telematics

smart automotive devices, V2X
technologies: connectivity solutions,
smartphones

Videos & audio
systems, real-time
traffic updates, still
calling or texting in
safety conditions
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» Offer interactive
experiences:



What is in-vehicle infotainment?

Delivering entertainment and information to occupants through
audio/video, touch screens, button panel, voice commands, and more

In-vehicle infotainment works in integration with many other in-vehicle and external

systems to deliver entertainment and information to the driver and passengers

Infotainment e
GNSS s
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2G/3G/AG/5G

Main components of an in-vehicle infotainment system
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Protection & Filters SAM =520 M$ in 2025

IVI content: $2, IVI CAGR: 9%

CAN LIN VS CAN LIN
TVS

_ Electrification
High speed data

ESD & Filters Ethernet

_ Ethernet
High speed data

ESD & Filters

Low speed data Low speed data
ESD & Filters ESD & Filters

Protection & ASIP content per ICE car Protection & ASIP content per EV car
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Socket descriptions/suitable devices




Agenda

Infotainment head unit

Broadcast receiver

Tuner FM
Multistandard DAB/HD

Power management

—  — JEAVAg Power supply

protection

Serial EEPROM IC tuner Antenna protection
SMAGT28CAY ESDAXLC6-1BT2Y
- ESDZX161-1BM2Y
Wired connectivity Digital
coprocessor
AN i
~ C CAN dat_alme CAN FD _ _
< protection transceiver — _ LCD dataline protection
ESDCANO3-2BM3Y RICRULIICCIIIN  USBLC6-2SC6Y / 4SC6Y LCD display :
o EMIF06-1005MX12Y
USB Type C high speed lines MIPI A-PHY, ASA-ML ECME2 & 4 Touchscreen
USB HSP061-4M10Y/ ECMF2 & 4 12C, SPI Capacitive touchscreen
3 — USB Type C Power Delivery USB USBL CE-2/4SCEY 2G/3G/AG/5G
X SMATXXY / SMEFXXY controller
o USB Type C CC / SBU lines Antenna protection
B ESDABV1-25LY / ECMF2 2G/3G/4GISG ESDZX161-1BM2Y -
< : HDMI control lines: ESDA6V1-5SC6Y :
— L . Antenna protection 3
9 — ﬁ <= HDMI DDC lines: HSP051-2W3Y HDMI Wi-Fi - BT D @ GB
O = ) . ESDAXLC6-1BT2Y
‘= HDMI high speed lines: HSP061-4M10Y controller IC . Modem ESDZX161-1BM2Y
o) ECU ADAS | ESDAXLC6-1BT2Y / ECMF2 & 4 Infotainment
displ camera
<+> | <= i i < > <= -
() m%gégi‘?gv'\}gis PHY ESDZX161-1BM2Y
ECU DS 6-axis IMU
- (((.) SERDES hlgh speed lines - > Deserializer
ESDAXLC6-1BT2Y FPD-link, GMSL

Antenna protection
ESDAXLC6-1BT2Y
ESDZX161-1BM2Y

GNSS positioning
Teseo series

<-> HSPO51-2W3Y / ECMF2 & 4 DuliiasaaBaSiUEN =27, I
[§JEW,

Dataline ESD protection
Power amplifier . ESDA14V2SC5Y

ESDA25SC6Y
ESDCANO03-2BWY

FDA and HFDA family

Audio amplifiers



Agenda Dlgltal cluster

Power management

Power supply

Protection
SMAGT28CAY

Wired connectivity

LCD dataline protection

In-vehicle network

. ) USBLC6-2SC6Y / 4SC6Y —
) CAN CAN dataline CAN ED FPD-link, GMSL EMIF06-1005MX12Y _, LCD -g' .h
h pI’OteCtIOH transceiver MIPI A-PHY. ASA-ML ECMF2 & 4 dISp|ay
ESDCANO3-2BM3Y T i Capacitive touchscreen -
LIN 12C, SPI USBLC6-2/4SC6Y
_ LIN dataline protection LIN
) ESDLIN15248J transceiver Infotainment
rocessor
USB type C high speed lines P ) o
HSP061-4M10Y / ECMF2-4 Wireless connectivity Wi-Fi BT
USB type C Power Delivery usB Q
SMATXXY / SMEFxXY controller e — Antenna protection drF ea
USB type C CC / SBU lines < > vl ESDAXLC6-1BT2Y
ESDAG6V1 or 25LY / ECMF2 ESDZX161-1BM2Y
_ Ethernet. Ethernet . .
High speed lines PHY Audio amplifiers
HSP051-2W3Y
SERDES high speed lines Class-D audio power Audio lines protection
ESDAXLC6-1BT2Y SERDES amplifiers ESDCANO03-2BM3Y
HSP051-2W3Y / ECMF2 & 4
Secure
@ Sensors MEMS microphones Elements




Agenda

Power management AUtomOtiVe SOund SyStemS

Power supply

Protection

—p
SMAGT28CAY —

Serial EEPROM

In-vehicle network

CAN CAN dataline
< > protection | e ED
ESDCANO03-2BM3Y UEETEE
LIN LIN datali tecti LIN
< ataline protection PN
ESDLIN1524BJ transceiver
Sensing
ESD protection
Sensors ESDA25LY PSI5 interface .
SMAT26AY Infotainment
processor
a0
eI
Audio lines protection \_Qﬂ
Accelerometers Power amplifier ESDA14V2SC5Y R
FDA and HFDA family ESDA25SC6Y Q"
ESDCANO03-2BWY &
< R i < _ Ethernet_ Ethernet
Q High speed lines PHY
i HSP051-2W3Y
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Agenda

Power management

Power supply

protection
SMAGT28CAY

Audio
Out

Terrestrial tuners

FM2

Antenna protection AM / FM1

ESDAXLC6-1BT2Y w
ESDZX161-1BM2Y

Antenna protection

Infotainment
processor

Tuner CH1 2
Multistandard
IC tuner FM1
AM a
Tuner CH2 AM b
A
SPI control
\ 4
Tuner CH3 DABIIIA
DABIIIB

Baseband receiver
DAB digital
coprocessor

Digital output
tuner DOT

Tuner CH4

ESDAXLC6-1BT2Y
ESDZX161-1BM2Y

DAB

Antenna protection

ESDAXLC6-1BT2Y
ESDZX161-1BM2Y
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In-vehicle network

Agenda

CAN

Power management

Power supply

Protection
SMAGT28CAY

Wired connectivity

SN
>

CAN dataline

a

\ 4

Doa—

protection
ESDCANO03-2BM3Y

HDMI control lines: ESDA6V1-5SC6Y

(=)

CAN FD
transceiver

Passenger display
Codriver & rear seat display

Serial EEPROM

LCD dataline protection

A

\ 4

USBLC6-2SC6Y / 4SC6Y

HDMI DDC lines: HSP051-2W3Y HDMI
HDMI high speed lines: HSP061-4M10Y / controller IC
ESDAXLC6-1BT2Y / ECMF2 & 4
Ethernet
High speed lines Et:;le_lr$et
HSP051-2W3Y
SERDES high speed lines M'I:P'T[Z':i:'i’ (ABQ/LS;L
> ESDAXLC6-1BT2Y AL - SERDES
HSP051-2W3Y / ECMF2 & 4
USB type C high speed lines
HSP061-4M10Y / ECMF2 & 4
USB type C Power Delivery USB
controller

SMATXXY | SM6FxxY
USB type C CC / SBU lines
ESDA6V1-25LY / ECMF2

FPD-link, GMSL )
p > EMIF06-1005MX12Y LCD display m
MIPI A-PHY, ASA-ML ECMF2 & 4 Touchscreen
12C, SPI Capacitive touchscreen
USBLC6-2/4SC6Y
Wi-Fi BT

Infotainment

processor Antenna protection

Wi-Fi - BT
Modem

a® )

ESDAXLC6-1BT2Y

ESDZX161-1BM2Y

i)
s

Dataline ESD protection \@)ﬂ

Power amplifier ESDA14V2SC5Y

FDA and HFDA family ESDA25SC6Y ey

ESDCANO3-2BWY Q=

Audio amplifiers
12






e APt VBAT input

600 W TVS in small SMA compliant with all ISO standards

Vgt OUtput needs Product key parameters ST solutions

ISO 16750-2:
= overvoltage test required
= 18 V £ 0.2 V applied for 60 min
= reversed voltage test required DY S ETE SMAGBT28CAY
=-14V + 0.2 V applied for 60 s

Bidirectional devices needed

. . = Von226.7V
= jump-start test required BR = 20 .
=24V £ 0.2V applied for 60 s VANAGEVENT %
ISO 16750-2:
= Centralized load dump suppression 12 V systems Battery ==
=Ug. =35V +0.2V for 12 V systems . V2342V Sl b = X swomecay
» U.. specified by OEM (typical value 58 V +0.2 V)
Low speed signal No capacitance constraints 1=
ISO7637-2 0
= Pulsel: VS =-150V
Pulse 2a: VS = +112 V PASS

= Pulse 3a: VS =-220V
= Pulse 3b: VS =+150 V

Contact discharge: = 30 kV
Air discharge: 2 30 kV

"l 15

ISO 10605 (C = 330 pF, R = 330 Q) = 15 kV


https://www.st.com/en/protections-and-emi-filters/sma6t28cay.html
https://www.st.com/en/protections-and-emi-filters/sma6t36cay.html
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USB Type-C Power Delivery
Vbus

EOS and ESD protection according to ISO 10605
(C =150 pF, R=330 Q) and (C = 330 pF, R=330 Q)

Nominal USB . )
charging voltage Needs for Vbus input Product key parameters ST solutions

For all TVS products

Lys

5V

9V

15V

20V

To comply with ISO 16750-2 to simulate electro overstress

IEC 61000-4-2 level 4

ISO 10605 (C = 150 pF, R = 330 Q)

30 kV contact / 30 kV air

ISO 10605 (C = 330 pF, R =330 Q)

30 kV contact / 30 kV air

DC signal

Vmax =5.0V

Vmax =9V

Vmax =15V

Vmax =20V

IEC 61000-4-2 level 4

ISO 10605 (C = 150 pF, R =330 Q)
30 kV contact / 30 kV air

ISO 10605 (C = 330 pF, R =330 Q)
30 kV contact / 30 kV air

Unidirectional

Veu=65V &6.0V
lpp max 8/20 us = 174 A & 290 A

Ve = 10 V
lpp Max 8/20 ps = 124 A & 184 A

Vem =15V
lpp max 8/20 us = 71 A and 123 A

Vem =22V & 20V
Ipp max 8/20 ps = 54 A and 93 A

of unexpected connection to the battery:

Vruy Must be high to battery voltage = 13.5V

SMAT7V6AY

SMEF6.0AY

SM4T12AY
SM6F10AY

SM4T18AY
SMG6FE15AY

SMAT23AY
SM6F20AY

in case

Al A2

High Speed Data Path

High Speed Data Path

(RX for USB 3.1, or reconfigured Iﬂlse?‘fazcg (TX for USB 3.1, or reconfigured
in Alternate Mode) in Alternate Mode)

A3 CAT Y A5 A6 AT AB fCAS ) A0 A2 A12
TX+ | 7X1- I Ve | ¢C1 | D+ | D- | sBUTN Wae | RX2- [ RX2+
RX1+ | RX1- | Vaue USBU2 [ D- [ D+ | cC2 [ Vaue I TX2- | TX2+

B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1
Seconda Cable Bus Cable .
Bus Y P Ground Configuration Channel
digrevem N
nase > " it
— N
el T
Rxsic <} LI it
o bl
Rxic <% D2- rw;&‘;, i USB_TypeC_Receptacle
ECMF4-2459A3M1 ;(bi
D-IC - [‘—'?‘l-%‘;\!;—
one A:H\:I! !,- t Voo
g i
- ECMF2-40A100M6Y 2: SMaTzeAY
= SBU1 SBU2
diff=900hm cc1
meic [ o> v 1.t = i -
meHc [ > i i
Y
Reie <} i po+| ket ™ it ESDA25LY o, | ESDA25LY
ECMF4~2459;3M10V“ ; -
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https://www.st.com/resource/en/datasheet/sm4t6v7ay.pdf
https://www.st.com/resource/en/datasheet/SM6F6.0AY.pdf
https://www.st.com/resource/en/datasheet/sm4t12ay.pdf
https://www.st.com/resource/en/datasheet/SM6F10AY.pdf
https://www.st.com/resource/en/datasheet/sm4t18ay.pdf
https://www.st.com/resource/en/datasheet/SM6F15AY.pdf
https://www.st.com/resource/en/datasheet/sm4t23ay.pdf
https://www.st.com/resource/en/datasheet/SM6F20AY.pdf

USB Type-C
SSRx & SSTx lines

Standalone ESD protection or integrated solution with ESD protection
and common-mode noise filter in the same package

Needs for USB 3.2 )

/’ Agenda =l
A e =

T
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High Speed Data Path USB 2.0 High Speed Data Path
(RX for USB 3.1, or reconfigured Interfar::e (TX for USB 3.1, or reconfigured
in Alternate Mode) in Alternate Mode)

A0 A12

M A5 A6 AT AB A9
Ve | CC1 | D+ | D- | sBU1 | Ve

A2 A3
X1+ | TX1-

Vags | SBU2 | D- | D+ | CC2 | Ve
B9 B B/ B B5 B4

RX1+ | RX1-
B11 B0

Secondary Cable Bus Cable ;
IEC 61000-4-2 level 4 Bus Power Configuration Channel
ISO 10605 (C = 150 pF, R =330 Q) 8 kV contact discharge and 15 kV air discharge
8 kV contact / 15 kV air
_ ™HC [ 1...0 s
Voltage < 2.5V Veu = 3.0V HSP061-4M10Y Paie > Ty
Positi ignal Unidirectional Roe < e
ositive signa nidirectional rxic < e i
Data rate: 10 Gbps Compliant with USB 3.2 Gen 2 eye diagram ez | :
Avoid disturbing Wi-Fi, BT 8 kV contact / 15 kV air, unidirectional and compliant e L —
with USB 3.2 Gen 2 eye diagrams - Vgy =5V _\“:}%“E' i
Rejection @ 2.4 GHz = min -15 dB, 5 GHz = min - ECMF2-40A100M6Y L I Lk sy
20dB & rejection @ 6 GHz: min -15 dB ECMF4-2459A6M10Y s T
™eiC [ ‘l‘ L : cc1 ccz
e > ‘Hr—'x:r Fﬁzi*
Reic < F ‘WJ L...0 2 it ESDAZSLY ¢,
Rx2+HC <} - ‘L: ﬁ&:k
ECMFAm?l -

"l 17


https://www.st.com/resource/en/datasheet/HSP061-4M10Y.pdf
https://www.st.com/resource/en/datasheet/ECMF2-40A100M6Y.pdf
https://www.st.com/resource/en/datasheet/ECMF4-2459A6M10Y.pdf
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No”?'”a' Ul Needs for CC and SBU lines Product key parameters ST solutions
charging voltage

For all products

5V

9V

15V & 20V

Lys

Ol e

IEC 61000-4-2 level 4

ISO 10605 (C = 150 pF, R = 330 Q)

8 kV contact / 15 kV air
Bandwidth on CC lines: 10 MHz

Compatible with 5 V Vbus short
circuit:
5V min gy

For SBU lines,
avoid disturbing Wi-Fi, BT

Compatible up to 9 V Vbus short
circuit: 9 V min Vg,

Compatible with up to 20 V Vbus
short circuit: 20 V min Vg,

1 uF max capacitance to comply with 10 MHz
bandwidth

25 kV min contact / 30 kV air
6VILY: lpp max 8/20 ps = 18 A
Vgy = 6.25 V & Cline = 140 pF
5WY: lpp max 8/20 us = 12 A
Vgu =5.5V & Cline =4 pF

8 kV contact / 15 kV air

Veu =5V & Cline <1 pF

Rejection @ 2.4 GHz - min -15 dB, 5 GHz > min
-20 dB & rejection @ 6 GHz: min -15 dB

30 kV contact / 30 kV air
Vgm = 12 V & Cline = 90 pF and 125 pF
lop max 8/20 us = 14 A and 13 A

30 kV contact / 30 kV air
Vgm =42 V & Cline = 50 pF
lop max 8/20 us =7 A

ESDAGVILY
ESDASWY

ECMF2-40A100M6Y

ESDA14V2LY
ESDA14WY

ESDA25LY

USB Type-C

CC & SBU lines

Standalone ESD protection or integrated solution with ESD protection
and common-mode noise filter in the same package

High Speed Data Path
(RX for USB 3.1, or reconfigured
in Alternate Mode)

Al A2

A3

USB 2.0 High Speed Data Path

Interface in Alternate Mode)

Ad AS A6 A7 A8 A9 A0 A12 A12

TXi+ | TX1- [ Ve | CC1 D+ [ D- [SBUT [Wae | RX2- | RX2+
RX1+ | RX1- [ Ve | SBU2 _ D- | D+ [ CC2 WMo | TX2- | TX2+

B12  BM

Secondary
Bus

B10

D
B9 B8 B7 B6 B5 B4 B3 B2 B1
Cable Bus Cable .
B Configuration Channel

(TX for USB 3.1, or reconfigured

feef et (=0 |

) ) o) o e -] [ ) o o) o)

VBUS pin is adjacent to CC pin.
Short between VBUS and CC
(user unplug) can damage the
USB-C controller

18



https://www.st.com/resource/en/datasheet/esdaly.pdf
https://www.st.com/resource/en/datasheet/esda5wy.pdf
https://www.st.com/resource/en/datasheet/ECMF2-40A100M6Y.pdf
https://www.st.com/resource/en/datasheet/esdaly.pdf
https://www.st.com/resource/en/datasheet/esda14wy.pdf
https://www.st.com/resource/en/datasheet/esdaly.pdf

i B3 USB Type-C
& ot s D+ and D- lines

Complete BOM

Standalone ESD protection or integrated solution with ESD protection
and common-mode noise filter in the same package

Needs for UEB 2.0 D+ and D- lines Product key parameters

IEC 61000-4-2 level 4 . - Al A2 A3 M A5 A6 AT AB. A9 A0 A2 _AR2
ISO 10605 (C =150 pF, R = 330 Q) 15 kV contact discharge and 25 kV air discharge TXi+ | TX1- [ Waw | CC1 | D+ | D- | SBUT [ Wawe | RX2- | RX2+
8 kV contact / 15 kV air
RX1+ | RX1- | Ve 15BU2 [ D- | D+ [ cC2 [ Wae | D | TX2+
B2 BN BWO B9 B B/ B6 BS B4 B3 B2  BI

r—

USE 2.0
Inteiface

igh Speed Data Path
(TX['or USB 3.1, or reconfigured
in Alternate Mode)

High Speed Data Path
(RX for USB 3.1, or reconfigured
in Alternate Mode)

0V < voltage < 3.6 V Vgu =5.25V USBLC6-2SC6Y
Positive signal Unidirectional
2 Sechr::ary Cib;:zus Configuration Channel
Data rate: 480 Mbps Compliant with USB 2.0 eye diagram
Avoid disturbing Wi-Fi, BT 8 kV contact / 15 kV air, unidirectional and compliant with nase > S it
USB 2.0 eye diagrams - Vg =5 V Pase > T ‘;gg i
Rejection @ 2.4 GHz - min -15 dB, 5 GHz - min -20 dB ECMF2-40A100M6Y RIC < B - S
& rejection @ 6 GHz: min -15 dB Rxa1c <} o ™1 o it USB_TypeC_Receptacle
J ECMF4-2459A6M10Y ’F* =i o o
Avoid disturbing GPS, Wi-Fi and BT 8 kV contact / 15 kV air, unidirectional and compliant with - Eﬁ“ i 75?
USB2.0 eye diagrams i 1 LT o
Rejection @ 1.5 GHz: -24 dB, 2.4 GHz: -30 dB o L — o Eg o
i (5 Gim 6 G o e ECMF04-4HSWM10Y LE = L,
= ECMF2-40A100M6Y gl CMILE SHTZSAY
IEC 61000-4-2 level 4 S wagenm s s S
ISO 10605 (C =150 pF, R =330 Q) 12 kV contact discharge and 30 kV air discharge Posc > o] =] b i I 0K £
8 kV contact/ 15 kV air ey ]ﬁ
Rx2-1c <} o g A 5 it ESDASLY o, | ESDAZ5LY
: RXeHC <} 1 it
Min VRM =135V VRM =18V HSP181-2W3Y 20di££=900km 2 :‘R*:;i %
- 19

Positive signal

Data rate: 480 Mbps

Unidirectional

Compliant with USB 2.0 eye diagram


https://www.st.com/resource/en/datasheet/USBLC6-2SC6Y.pdf
https://www.st.com/resource/en/datasheet/ECMF2-40A100M6Y.pdf
https://www.st.com/resource/en/datasheet/ECMF4-2459A6M10Y.pdf
https://www.st.com/resource/en/datasheet/ECMF04-4HSWM10Y.pdf
https://www.st.com/resource/en/datasheet/HSP181-2W3Y.pdf
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Standalone ESD protection or integrated solution with ESD
protection and common-mode noise filter in the same package

TMDS / FRL needs Product key parameters

IEC 61000-4-2 level 4

ISO 10605 (C =150 pF, R =330 Q) min 16 kV contact / min 30 kV air

8 kV contact/ 15 kV air
Voltage < 3.3V

Positive signal

HDMI 2.1: Data rate: 12 Gbps
HDMI 2.0: Data rate: 6 Gbps
Eye diagram compliancy

Avoid disturbing Wi-Fi, BT

Avoid disturbing GPS, Wi-Fi and
BT

Lys

Vi = 3.6 V

Unidirectional

Bandwidth: > 10 GHz

Compliant with HDMI 2.1 eye diagram
Bandwidth: > 5 GHz

Compliant with HDMI 2.0 eye diagram

min 8 kV contact / min 15 kV air
Veu=5V
Compliant with HDMI 2.1 eye diagram

Rejection @ 2.4 GHz - min -15dB, 5 GHz >
min -20 dB & rejection @ 6 GHz: min -15 dB

min 8 kV contact / min 15 kV air

Vgg Min =6V

Compliant with HDMI 2.0 eye diagram
Rejection @ 1.5 GHz: -24 dB, 2.4 GHz: -30 dB
Rejection @ 5 GHz & 6 GHz: -16 dB

ESDAXLC6-1BT2Y
Single line 0402 package

HSP061-4M10Y
4 lines pQFN-10L 500um pitch

ECMF2-40A100M6Y
2 lines HQFN-10L 500um pitch

ECMF4-2459A6M10Y
4 lines LQFN-10L 500pum pitch

ECMF04-4HSWM10Y
4 lines pQFN-10L 500um pitch

HDMI 1.4 (up to 10.2 Ghps)
HDMI 2.0 (up to 18 Gbps)

TMDS/FRL 1
TMDS/FRL 2
L
SOURCE
TMDS/FRL 3
3 TMDS lanes & 1 CLK lane :
HDMI 1.4 : up to 3.3 Gbps
HDMI 2.0 : up to 6 Gbps CLK/FRL 4

HDMI 2.1 (up to 48 Gbps)

HDMI SOURCE b HOMI SINK

T

With 4 FRL lanes :

Bit rate up to 12 Gbps
Clock can be included in FRL lanes

HDMI high-speed lines
TMDS or FRL lanes

> - >0

HDMI data lines

20



https://www.st.com/resource/en/datasheet/esdaxlc6-1bt2y.pdf
https://www.st.com/resource/en/datasheet/HSP061-4M10Y.pdf
https://www.st.com/resource/en/datasheet/ECMF2-40A100M6Y.pdf
https://www.st.com/resource/en/datasheet/ECMF4-2459A6M10Y.pdf
https://www.st.com/resource/en/datasheet/ECMF04-4HSWM10Y.pdf
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HDMI control lines

HDMI 1.4 (up to 10.2 Ghps)
HDMI 2.0 (up to 18 Ghps)

o EEEEEE =

Complete BOM

PROTECT

Small ESD protection in various packages protected
according to ISO 10605 (C =150 pF, R =330 Q)

Control lines — DDC SCL & SDA lines Product key parameters

IEC 61000-4-2 level 4 H DMI Control ||neS
ISO 10605 (C =150 pF, R =330 Q) min 12 kV contact / min 15 kV air I
8 kV contact / 15 kV air : _|I‘_|SP05ls-é\_/rV§2Y3 o) E=1 o o
WO lines — i e -
SCL for DDC
Voltage < 5.0V Veu=5V
SOURCE SINK
Positive signal Unidirectional LUSBLCE-25CHY.
2 (two lines — SOT23-6L 3 TMDS lanes & 1 CLK lane : SDA for DDC
Data rate: 3.4 Mbps Bandwidth > 400 MHz HDMI 1.4 : up to 3.3 Gbps 8
HDMI 2.0 : up to 6 Gbps CEC N
T
Control lines — CEC, utility, 5V & HPD Product key parameters HDMI 2.1 (up to 48 Gbps) Utility/HEAC+ (F;
IEC 61000-4-2 level 4 ESDALC5-1BT2Y — p— L
ISO 10605 (C = 150 pF, R =330 Q) Min 25 kV contact / 30 kV air (single line - 0402) 5V SUPPLY
8 kV contact / 15 kV air
ESDASWY
. HPD/HEAC-
Voltage < 5.0 V Ve 25V (Dual line — SOT323-3L)
ESDAGVILY
(Dual line — SOT23-3L)
Positive signal Unidirectional
ESDA6V1SC6Y
(Four lines — SOT23-6L)

With 4 FRL lanes :

r Bit rate up to 12 Ghps
,l Clock can be included in FRL lanes 21


https://www.st.com/resource/en/datasheet/HSP051-2W3Y.pdf
https://www.st.com/en/protections-and-emi-filters/usblc6-2sc6y.html
https://www.st.com/resource/en/datasheet/ESDALC5-1BT2Y.pdf
https://www.st.com/resource/en/datasheet/esda5wy.pdf
https://www.st.com/resource/en/datasheet/ESDA6V1LY.pdf
https://www.st.com/resource/en/datasheet/ESDA6V1SC6Y.pdf

D 5 Bl Ethernet xxBASE-T1

Low capacitance ESD protection in line with IEEE 1000BASE-T1

Connector side Ethernet needs Product key parameters ST solutions

IEEE 1000BASE-T1 requirements:
= Bidirectional

- i BASE-T1 Uy I .

Operatlon LeliEys e 2 ESD1001-1BM2Y ?a(msceiver ~ s I . =]
= Trigger voltage = 100 V PASS (under development) CONTERTOR
= ESD: ISO 10605 (C = 150 pF, R = 330 Q) 3

mln = 15 kV ContaCt - . i ESD1001-1BM2Y ESD1001-1BM2Y
= S parameters requirements A K| Hsposi2way ' 4

PHY side Ethernet needs Product key parameters ST solutions s ?
Voltage =3V Viam = 5 V (HSP0O51-2w3Y) ° 0 0
Positive signal Unidirectional HSPO51-2W3Y
(two lines — SOT323-6L)
Datarate: upto 1 Gbps ;
(125 MBaud, PAM 3) Bandwidth up to 3 GHz
IEC 61000-4-2 level 4 .
2>

ISO 10605 (C = 150 pF, R = 330 Q) gi‘?r:;fh‘:fcgaﬂ% Ev12 3
8 kV contact / 15 kV air ge-=

Lys

22


https://www.st.com/en/protections-and-emi-filters/hsp051-2w3y.html

2 ﬁi-; Long-reach LVDS (SERDES)
ST camera | display ZE_ EE .
o e P D-lINK, GMSL, APIX, MIPl A-PHY, ASA
Standalone ESD protection or integrated solution with Link “herine” i porane
ESD protection and common-mode noise filter in the same package [ : g
i :
IEC 61000-4-2 level 4 . s FPD-link IV 8 8
SONC IR0 e =
Design flexibility Multiline or single line // unidirectional or bidirectional GMSL3 PAM4 12 6

Higher data rate: 8 GBaud / lane:

Bandwidth up to 12 GHz:

MIPI A-PHY G3 P1 NRZ, FPD-link IV & ASA-ML A-PHY G1 NRZ 2 2
A-PHY G2 PAM4 4 2
Vgy = 3 V: HSP061-4M10Y
VOItage < 2 5 V ESDXLCG_lBTZY ESDAXLCG'].BTZY A-PHY G2 NRZ 4 4
S £, _ . 2 A-PHY G3 PAM4 8 4
Vem =5 Vi HSPOS1-2W3Y (uni) ESDAXLC6-1BT2Y / HSP061-4M10Y
ESDAVLC6-2BLY (bidir) HSP051-2W3Y / ESDAVLC6-2BLY APHY G3 NRZ 8 8
A-PHY G4 PAM8 12 4
Vey =5V
ECMF2-40A100M6Y compliant with MIPI A- ECMFE2-40A100M6Y APHY G4 PAMA 12 8
Avoid disturbing Wi-Fi, BT PHY eye diagram, 12.5 GHz bandwidth 2 lines pQFN-6L A-PHY G5 PAM16 16 4
Rejection @ 2.4 GHz > min -15 dB, 5 GHz > ECMF4-2459A6M10Y A PHY G5 PAME 1 .
min -20 dB & rejection @ 6 GHz: min -15 dB 4 lines pQFN-10L
A-PHY G6 PAM8 24 8
VRM = 3 \ A-PHY G7 PAMS 32 8
Avoid disturbing GPS, Wi-Fi and BT Rejection @ 1.5 GHz: -24 dB, 2.4 GHz: -30 dB ECMF04-4HSWM10Y ASAML Gradel PAMZ : P
Rejection @ 5 GHz & 6 GHz: -16 dB 4 lines HQFN-10L B
ASA-ML Grade2 PAM2 4 4
ASA-ML Grade3 PAM2 8 8

‘ ’l ASA-ML Garde4 PAM4 12 6 23

ASA-ML Garde5 PAM4 16 8



https://www.st.com/en/protections-and-emi-filters/esdaxlc6-1bt2y.html
https://www.st.com/en/protections-and-emi-filters/esdaxlc6-1bt2y.html
https://www.st.com/en/protections-and-emi-filters/hsp061-4m10y.html
https://www.st.com/en/protections-and-emi-filters/hsp051-2w3y.html
https://www.st.com/resource/en/datasheet/esdavlc6-2bly.pdf
https://www.st.com/resource/en/datasheet/ECMF2-40A100M6Y.pdf
https://www.st.com/resource/en/datasheet/ECMF4-2459A6M10Y.pdf
https://www.st.com/resource/en/datasheet/ECMF04-4HSWM10Y.pdf

gi-; Short-reach LVDS
e MIPI CSI

Standalone ESD protection or integrated solution with ESD protection
and common-mode noise filter in the same package

Short-reach LVDS needs Product key parameters ST solutions

IEC 61000-4-2 level 4
ISO 10605 (C = 150 pF, R =330 Q)
8 kV contact / 15 kV air

Contact discharge: = 8 kV
Air discharge: = 15 kV

ESDA051-1JY

D = ;: L | CLK_N
. o g s - . T . T . - ﬁirm‘ D L ke
Design flexibility Multiline or single line // unidirectional or bidirectional A — 2
D24 ﬁ p2+ ], | I DO_N
Higher data rate: 9 Gbps Bandwidth up to 9 GHz: ESD protection: o M e
+ CMF: G PN iy O [—
Vgu 2 3 V: HSP061-4M10Y g % L. | 7 e
Voltage < 2.5 V ESDXLC6-1BT2Y EsbAxLLe 1B T2y . T —
. 12C_SDA R & p2-
Vgw 25 V: HSP051-2W3Y HSP061-4M10Y & HSP051-2W3Y B in 3
_ Wmil[c)l :fm%l:rm | 126_SDA
o Vi =5V . <
Avoid disturbing Wi-Fi, BT Rejection @ 2.4 GHz - min -15dB, 5 GHz > 2 lines ECMF2-40A100M6Y e BB o TS
min -20 dB & rejection @ 6 GHz: min -15 dB 4 lines ECME4-2459A6M10Y uSeTEzRGay .
2T
Ven =3V
Avoid disturbing GPS, Wi-Fi and BT Rejection @ 1.5 GHz: -24 dB, 2.4 GHz: -30 dB

Rejection @ 5 GHz & 6 GHz: -16 dB e [Ee USRS

Control lines — DDC SCL & SDA lines Product key parameters ST solutions

IEC 61000-4-2 level 4, 1SO 10605 (C =150 . 3 ' USBLC6-2SC6Y
bF. R = 330 Q) 8 KV contact / 15 kV air min 12 kV contact / min 15 kV air (two lines — SOT23.6L

Voltage < 5.0 V Vem =5V

i e e HSP051-2W3Y
‘ ’ l Positive signal Unidirectional (two lines — SOT323-3L) 24

Data rate: 3.4 Mbps Bandwidth > 400 MHz


https://www.st.com/en/protections-and-emi-filters/esdaxlc6-1bt2y.html
https://www.st.com/en/protections-and-emi-filters/hsp061-4m10y.html
https://www.st.com/en/protections-and-emi-filters/hsp051-2w3y.html
https://www.st.com/resource/en/datasheet/ECMF2-40A100M6Y.pdf
https://www.st.com/resource/en/datasheet/ECMF4-2459A6M10Y.pdf
https://www.st.com/resource/en/datasheet/ECMF04-4HSWM10Y.pdf
https://www.st.com/en/protections-and-emi-filters/usblc6-2sc6y.html
https://www.st.com/resource/en/datasheet/HSP051-2W3Y.pdf
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Complete BOM

Parallel video lines and 12C

Standalone ESD protection or integrated solution with ESD protection

and EMI filter in the same package

Parallel video line needs Product key parameters ST solutions

IEC 61000-4-2 level 4
ISO 10605 (C = 150 pF, R = 330 Q)

8 kV contact / 15 kV air
Positive signal Unidirectional

Design flexibility
Voltage 1.8 V or 3.3V

Bandwidth:

_ * 120 MHz:
Pixel clock frequency up to 200 MHz Up to 3 GHz:

= Uptol2 GHz:

Noise filtering
Avoid to disturb antennas

Contact discharge: = 15 kV
Air discharge: = 15 kV

Dual lines, four lines and six lines // unidirectional

Vrm 2 3 V (EMIF06-1005MX12Y)
Vgm 2 5.25 V (USBLC6-xSC6Y)

Attenuation 2 -15 dB (250 MHz to 6 GHz)
S¢eo1 2-15dB (900 MHz to 6 GHz)
Sceor 2-15dB (2.4 GHz to 6 GHz)

I2C needs Product key parameters ST solutions

IEC 61000-4-2 level 4
ISO 10605 (C = 150 pF, R =330 Q)
8 kV contact / 15 kV air

Voltage < 5.0 V Veu=5V

Positive signal Unidirectional

Data rate: 3.4 Mbps Bandwidth > 400 MHz

min 12 kV contact / min 15 kV air

12C connector

u1
DOM__ Inputl utput Do
nput?) tput2 D1
Input 3| utput D2 vge
D3V Input4 put: D3
D4M__ Inputs utputs D4 %
D5M  Inputé| Output D5 u4
L““ EMIF06-1005MX12Y 0 vee
w 0 51| DO
D6M___ Inputl] outputl D6 D2| DL
P3| D2
D7M  Input: output2 D7 @ gi
D8M__ Input3| - utput3 D8 \_D;ﬁY Bg
DoM  Inputd utput4 DY \%Z b7
= - :Ig D8
D10M__Input outputs D10/ _g} 3?0
D1IM__ Inpu utput6 D1 :gi o1
G g’z EMIF06-1005MX12Y % Bﬁ
0] _u3 0 -~ . D15
:: D12V Input]] outputl DI s
USB LCG'4SC6Y o D13M__ Inpu output2 D13/ SVSR/
USBLC6-25C6Y 3 et o1 —
Inputd D15/
EMIF06-1005MX12Y 3 e B
Inpyss| Pgrputs BL-
ECMFQ04-4HSWM10Y f - [ 'F onp
[ R — x r
ECMF2-40A100M6Y a T carsosomowaar = oo comenn
- o oucpus
0 RM[ > Input?) loutput2
B Input3|
EMIF06-1005MX12Y —
RD/M[_>
ECMF04-4HSWM10Y RSTMT—>
TInpyt 6] output6
ECMFE2-40A100M6Y e —
L EMiF06-1005MX12Y
0
D1
1 /ol /o1
2
3 i||LGND Vigus
HSP051-2W3Y 0"”— X
1/02

(two lines — SOT323-3L)

USBLC6-2SC6Y
(two lines — SOT23-6L

/02

o

USBLC6-2SC6Y

25


https://www.st.com/en/protections-and-emi-filters/usblc6-4sc6y.html
https://www.st.com/en/protections-and-emi-filters/usblc6-2sc6y.html
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https://www.st.com/en/protections-and-emi-filters/emif06-1005mx12y.html
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https://www.st.com/en/protections-and-emi-filters/ecmf2-40a100m6y.html
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https://www.st.com/en/protections-and-emi-filters/usblc6-2sc6y.html
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PROTECT CAN

Wide CAN transceiver protection portfolio covering 12 and 24 V

battery systems

CAN

CAN needs Product key parameters ST solutions

ISO 16750-2:
= overvoltage test required
=18V £0.2 V applied for 60 min for 12 V systems
=36 V £0.2 V applied for 60 min for 24 V systems
= reversed voltage test required
=-14V £0.2 V applied for 60 s for 12 V systems
=-28V £0.2 V applied for 60 s for 24 V systems
®» jump-start- test required
=24V £0.2 V applied for 60 s for 12 V systems

Data rate

= Fault tolerant CAN: 125 kbps
= High speed CAN: 1 Mbps
= CAN-FD: 5 Mbps
= CAN-FD SIC: 8 Mbps
= CAN XL: 10 Mbps

Design flexibility
Design flexibility

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

Bidirectional devices needed

12 V systems

" V2267V
24 V systems (incl.
overvoltage test)

= V2371V

Cline =< 3 pF for High-speed
CAN, CAN-FD, CAN-FD-SIC

Dual-line in SOT23-3L

Dual-line in DFN1110 (12 V
systems only)

Contact discharge: up to 30 kV
Air discharge: 2 30 kV

SPLIT

CANH

CANL

CAN Transceiver

YV T/

Y o "2 V2 Vo W

JH

i CAN Connector
ESDCANO03-2BM3Y|

Line capacitance

=z
<
O
pt
o
©
©
Q
[}
I}
=
>3
T
E=
E]
T
K
o
@
o}
o
@
2
S
|

HS-CAN/CAN-FD

A

ESDCANO1-2BLY

12 V systems (cars, light vehicles, etc.)

ESDCAN04-2BWY

ESDCAN06-2BWY

ESDCANO03-2BM3Y ESDCANO05-2BWY
ESDCANO03-2BWY ESDCANO02-2BWY

—

Jump-start compatibility:
24V + less than 10% tolerance 24 V + more than 10% tolerance

24V systems (trucks, off-roads, etc.)

SOT23-3L
ESDCAN24-2BLY

SOT323-3L

QFN 1.1x 1.0 WF
ESDCANO06-2BLY (DFN1110)

ESDCANO04-2BLY

Jump-start compatibility: Vgr Min
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FlexRay ===
Complete BOM

FlexRay

Wide FlexRay transceiver protection portfolio covering 12 and 24 V
battery systems

FlexRay needs Product key parameters ST solutions

ISO 16750-2:
= overvoltage test required

= 18 V £0.2 V applied for 60 min for 12 V systems
= 36 V +£0.2 V applied for 60 min for 24 V systems

= reversed voltage test required
= -14V +0.2 V applied for 60 s for 12 V systems
= -28 V +£0.2 V applied for 60 s for 24 V systems
= jJump-start test required
= 24V 0.2 V applied for 60 s for 12 V systems

Data rate up to 10 Mbps

Design flexibility

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

Bidirectional devices needed
12 V systems
" Vg 2267V

24 V systems (incl. overvoltage test)
= Vpr237.1V

Cline < 3 pF/Bandwidth: 1.1 GHz

Dual-line in DFN1110WF (12 V systems only)

Contact discharge: up to 30 kV
Air discharge: 2 30 kV

ESDCANO02-2BWY (for 12 V systems)
ESDCANO03-2BWY (for 12 V systems)
ESDCANO5-2BWY (for 24 V systems)
ESDCANO03-2BM3Y (for 12 V systems)

ESDCANO03-2BM3Y (for 12 V systems)

FLEXRAY

fransceiver
BM (SIS
BP LMV,

3

M L 1]
—l—. . 1 |
-0 P FLEXRAY Connector
ESDCAN03-2BM3Y, 27



https://www.st.com/en/protections-and-emi-filters/esdcan02-2bwy.html
https://www.st.com/en/protections-and-emi-filters/esdcan03-2bwy.html
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A = ﬁﬁ--:'=—: : i
= £l ESDCAN series portfolio

Low line capacitance ESDCAN devices are recommended for High-
speed CAN and CAN-FD

Line capacitance

SOT23-3L
12 V systems (cars, light vehicles, etc.) 24 V systems (trucks, off-roads, etc.)

SOT323-3L

QFN 1.1 x 1.0 WF
(DFN1110)

ESDCANO04-2BLY

ESDCANO06-2BLY

ESDCANO04-2BWY

ESDCANO06-2BWY

ESDCANO01-2BLY ESDCAN24-2BLY -
]

ESDCANO03-2BM3Y ESDCANO05-2BWY
ESDCANO03-2BWY ESDCANO02-2BWY

Jump-start compatibility: Jump-start compatibility:
24V + less than 10% tolerance 24V + more than 10% tolerance

Low speed, fault-tolerant CAN

HS-CAN/CAN-FD

28
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https://www.st.com/en/protections-and-emi-filters/esdcan01-2bly.html
https://www.st.com/resource/en/datasheet/esdcan02-2bwy.pdf
https://www.st.com/resource/en/datasheet/esdcan02-2bwy.pdf
https://www.st.com/en/protections-and-emi-filters/esdcan01-2bly.html
https://www.st.com/en/protections-and-emi-filters/esdcan01-2bly.html
https://www.st.com/en/protections-and-emi-filters/esdcan01-2bly.html
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https://www.st.com/resource/en/datasheet/esdcan02-2bwy.pdf
https://www.st.com/resource/en/datasheet/esdcan03-2bm3y.pdf

Antennas
WiIi-FI and Bluetooth

ESD protection according to ISO 10605 (C = 150 pF, R =330 Q)

Very low harmonics ensure no disturbance — low insertion losses

(dBm)

0
RF power = 23 dBm = 20
(Voene = 4.5 V/ with 50 Q load) Ver 26V
-30
Alternative signal Bidirectional device Band
Pass -40 =
f=24GH Extralow capacitance (< 0.5 pF) ESD_AXL¢6‘1BT2Y Filter Lt
f—50CH. Bandwidth = 12 GHz Single line 0402 50 it
e Typical IL @ 2.4 GHz = 0.2 dB package ESDAXLC6-1BT2Y "
60 |t
: : (aBm)
e I TET G FErEE T H3 = -41 dBm at 23 dBm power; f = 2.4 GHz ESDZX161-1BM2Y * = 70 i
<-41 dBm @ 23 dBm under development 0 10 15 20 25
IEC 61000-4-2 level 4 . _ ) .
ISO 10605 (C = 150 pF, R = 330 Q) gi(:r:jtiascéth(:rscehaégek.vle kv H2 harmonic versus input power at 2400 MHz
8 kV contact / 15 kV air ge- 0 (dBm)
Bluetooth antenna needs Key product parameters -10
-20
RF power = 20 dBm S
(Voeax = 3.2 V with 50 Q load) Ver 26V -30
-40
Alternative signal Bidirectional device 50
Extralow capacitance (< 0.5 pF) ESDAXLC6-1BT2Y 60
f=2.4 GHz Bandwidth = 12 GHz Single line 0402 70 —
Typical IL @ 2.4 GHz = 0.2 dB package L |t
-80 =
Very low harmonic generation _ e ESDZX161-1BM2Y * 90 = dBm) 1
<-41 dBm @ 23 dBm 205 208 120 EXE A 12 (IO (S 2 (El 2 under development 100 | (; n:ﬂ':l
10 15 20 25
:gg ?éggg(ﬂfcziivg,e(l)ip R =330 Q) Contact discharge: 16 kV
8 kV contact/ 15 KV air AT RlEETErEE: B *With a risk of connection to the battery consideration: ISO 16750-2 compliant min VRM =135V 29
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Antennas
.BOI\/I: NFC

ESD protection according to ISO 10605 (C = 150 pF, R =330 Q)
Low capacitance — 18 V min VRM

lllI

gk
o

Complet

D

Needs for NFC reader Product key parameters ST solutions

u3 c8
Max voltage = 18 V Vire 2215V RFInL - | 2 ;I“
TRIMIL N it
a 0 a.ng a 5 a L1
Alternative signal Bidirectional connection (between pin 1 & 2) HSP181-2W3Y —=cs =ci| |
f = 13.56 MHz, Line capacitance must be well below Very low capacitance (= 1.05 pF) (two lines — SOT323-6L) RFOuz L iR
the value of matching capacitance L2 Oce s T nspisroway
ESDZX161-1BM2Y RN A I Antenna
To comply with ISO 10605 (C = 150 pF, R =330 Q) Compliant with ISO 10605 (C = 150 pF, R = 330 Q) under development e | c7

Contact discharge: 12 kV
Air discharge: 30 kV

NFC Reader


https://www.st.com/resource/en/datasheet/hsp181-2w3y.pdf
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comsie ot 2G/3G/AG/5G

ESD protection according to ISO 10605 (C = 150 pF, R =330 Q)
Very low harmonics ensure no disturbance — low insertion losses

Needs for WCDMA (3G), LTE (4G) and 5G Product key parameters

RFpower max = 27 dBm (Vpgax =7V on 50 Qload)  Vgy27V

PROTECT

Alternative signal Bidirectional device
3G: f =900 MHz or 2.1 GHz IL @ 5.0GHz =-0.3dB Band
4G: f< 2.7 GHz Extralow capacitance = 0.3 pF an
5G: f < 5 GHz Bandwidth =13 GHz ESDZX161-1BM2Y | Pass

under development Filter
Very low harmonic < -41 dBm at 27 dBm

ESDZX161-1BM2Y

IEC 61000-4-2 level 4 . :
ISO 10605 (C = 150 pF, R = 330 Q) iﬁ’gzzth‘:fcgaggek\}z KV f
8 kV contact / 15 kV air ge: ?O'

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

RF power = 34 dBm (Vpgax = 16 V with 50 Q load)  Vgy =16 V

Alternative signal Bidirectional device

f<1.9 GHz IL@ 1.9 GHz =-0.2 dB
Extralow capacitance = 0.3 pF
Bandwidth = 13 GHz

ESDZX161-1BM2Y
under development

IEC 61000-4-2 level 4 .
Contact discharge: 12 kV
ISO 10605 (C = 150 pF, R =330 Q) A e 28 KV

8 kV contact / 15 kV air
> /4 31
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Complete BOM

Antennas

FM DAB/HD GNSS

ESD protection according to ISO 10605 (C = 150 pF, R =330 Q)

Low i

Lys

nsertion losses

Needs for DAB / HD Product key parameters ST solutions

Very low voltage @ antenna reception // Vgy <3V
Alternative signal

fupto 2.3 GHz

To comply with ISO 10605 (C = 150 pF, R = 330 Q)

Needs for AM / FM Product key parameters ST solutions

Very low voltage @ antenna reception // Vg < 3V
Alternative signal

f up to 108 MHz

To comply with ISO 10605 (C = 150 pF, R = 330 Q)

Needs for GNSS Product key parameters ST solutions

Very low voltage @ antenna reception // Vgy <3V
Alternative signal
fupto 1.575 GHz
To comply with ISO 10605 (C = 150 pF, R = 330 Q)

Vgw = 3.0V
ESDAXLC6-1BT2Y
Single line 0402 package

Bidirectional

IL @ 2.3 GHz = -0.2 dB // bandwidth = 12 GHz
ESDZX161-1BM2Y *

Compliant with ISO 10605 (C = 150 pF, R = 330 Q)
under development

Contact discharge: 12 kV // air discharge: 30 kV

Vey = 3.0V

Bidirectional

ESDAXLC6-1BT2Y
Single line 0402 package

IL @ 108 MHz = 0 dB // bandwidth = 12 GHz

Compliant with ISO 10605 (C = 150 pF, R = 330 Q)
Contact discharge: 12 kV // air discharge: 30 kV

Ve = 3.0V

Bidirectional

ESDAXLC6-1BT2Y
Single line 0402 package

IL @ 1.575 GHz = -0.1 dB // bandwidth = 12 GHz

Compliant with ISO 10605 (C = 150 pF, R = 330 Q)
Contact discharge: 12 kV // air discharge: 30 kV

Band
. Pass [—
Filter
f ESDAXLC6-1BT2Y
=0

*With a risk of connection to the battery consideration: ISO 16750-2 compliant min VRM = 13.5V

32
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All sockets are ESD protected according to ISO 10605 (C = 150 pF, R =

330 Q)

- Tniotainment head i
" | —.— - -
o e =

= =

o 1 a
el e =

(=T s (=== 7 |-

Complete BOM

Needs for speaker Product key parameters ST solutions

High power output < 11 V Veu =12V
2 x dual internal speakers: front and rear
Audio analog (alternative signal) Bidirectional

f <20 kHz No constraints on capacitance

IEC 61000-4-2 level 4 & 1ISO 10605 (C = 150 pF, R =

Contact discharge: 30 kV
330 Q): 8 kV contact/ 15 kV air

Air discharge: 30 kV

Same as above with min Vem =24V

Contact discharge: 30 kV // air discharge: 30 kV

Needs for analog microphone Product key parameters ST solutions

Voltage < 5.0 V Veu2 5.0V
Audio analog

f<20kHz

Bidirectional

No constraints on capacitance

Needs for digital microphone Product key parameters

Voltage = 3.3 V Vg 2 3.3V

Positive signal Unidirectional (but bidirectional also suitable)

Small consumption during digital communication

IEC 61000-4-2 level 4 & ISO 10605 (C = 150 pF, R =
330 Q): 8 kV contact/ 15 kV air

Capacitance = 0.7 pF

Contact discharge: 12 kV
Air discharge: 15 kV

Same as above with min VRM = 13.5V Vgu = 24V, capacitance = 3.3 pF

Contact discharge: 15 kV // air discharge: 30 kV

Audio Iinterfaces

— xF+ [S

—ﬂﬁ\“

SPEAKER
Eront side

]
~ —(

Rear side
SPEAKER

ESDCANO03-2BIVY

ESDA14V2SC5Y _%%
SOT23-5L — dual bidir lines

ESDCANO03-2BIWY

ESDA25SC6Y v )
ESDCANO03-2BWY I :
1 L e
= B ouT+ = N
> ([ + >
% OUT- [~ 2 pie 4| _
ESDAVLC6-2BLY T i)
ESDAVLC6-2BLY
ESDCANO03-2BWY vag .
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https://www.st.com/resource/en/datasheet/hsp051-2w3y.pdf
https://www.st.com/resource/en/datasheet/esdcan03-2bm3y.pdf
https://www.st.com/resource/en/datasheet/esda14v2sc5y.pdf
https://www.st.com/resource/en/datasheet/esda25sc6y.pdf
https://www.st.com/resource/en/datasheet/esdcan03-2bwy.pdf
https://www.st.com/resource/en/datasheet/esdavlc6-2bly.pdf
https://www.st.com/resource/en/datasheet/esdcan03-2bwy.pdf
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Part numbers Scc21 | Scc21 | Scc21 Package Comments
05.0GHz| V2X freq | LTE freq
. QFN 12L
EMI filter EMIF06-1005MX12Y 3V UNI 15kv  120MHz -36dB -34dB -28dB -27dB <-30dB 3.0 x 1.35 WE Wettable flank package
QFN 6L
ECMF2-40A100M6Y 5V UNI 9kv  125GHz -5dB -15dB -20dB -15.5dB N/A 1.4 % 1.35 WE Wettable flank package
Filters ECMF4-2450A6M10Y 5V UNI  8kv  9GHz -13dB -34dB -4dB -20d8 N/A GQXF'I' 312 bVF Wettable flank package
ESD + CMF ' QFN' 10L
ECMF04-4HSWM10Y 3V UNI 8 kv 35GHz -23dB -30dB -16dB -16dB <-13dB 2 6 x 1.35 WE Wettable flank package
QFN 10L
ECMF04-4HSM10Y 3V UNI 8 kv 22GHz -12dB -7dB -4dB -12dB <-7dB Wettable flank package
2.6x1.35 WF
ECMF2-2450A6M6Y ECMF4-2459A6M10Y ECMFO04-4HSWM10Y
o Sccz1D8) . Scc21(dB) Scean(dB)
5]

((t {.f2x )))

-15.15 dB @ 2.4 GHz
30 -19.84 dB @ 5 GHz 20|
-15.49 dB @ 5.9 GHz

-25
-30—

.50 -35—
F(Hz)

I ' | -
1E8 1E9 1E10  2E10 40 ' -50 T
’l 100 MHz 1GHz 8 GHz 100 MHz 1GHz 8 GHz 35



https://www.st.com/en/protections-and-emi-filters/emif06-1005mx12y.html
https://www.st.com/en/protections-and-emi-filters/ecmf2-40a100m6y.html
https://www.st.com/en/protections-and-emi-filters/ecmf4-2459a6m10y.html
https://www.st.com/en/protections-and-emi-filters/ecmf04-4hswm10y.html
https://www.st.com/en/protections-and-emi-filters/ecmf04-4hsm10y.html
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Part numbers Snapback 52%1-'6': Package Comments
ESD1001-1BM2Y - BI - - - - DFN1006WF under development (WF = Wettable flank)
ESDAVLC6-2BLY 3V BI NO 0.95 pF 13 kV 27V SOT23-3L
ESDAXLC6-1BT2Y 3V BI NO 0.4 pF 16 kV 41V DFN1006
e ESDZX161-1BM2Y 16V BI - - - - DFN1006WF under development (WF = Wettable flank)
capacitance HSPO51-2W3Y 5V UNI NO 0.7 pF 12 kV 18V SOT323-3L
HSP061-4M10Y 3V UNI NO 0.6 pF 8 kV 27V QFN 10L 2.5x1.0
HSP181-2W3Y 18V UNI SOFT 2.1 pF 12 kV 33V SOT323-3L
USBLC6-2SC6Y 5.25V UNI NO 2.5 pF 15 kV 25V SOT23-6L
USBLC6-4SC6Y 5.25V UNI NO 3.0 pF 15 kV 25V SOT23-6L
SMATxxY - UNI / BI NO - 30 kV - SMA 400 W TVS
Power TVS = SMG6FxxY - UNI NO - 30 kV - SOD128F 600 W TVS
Protection SMAGTxxY - UNI / BI NO - 30 kV - SMA 600 W TVS
ESDASWY 55V UNI NO 4 pF 25 kV 14V SOT323-3L
ESDAG6VILY 5.25V UNI NO 140 pF 30 kV - SOT23-3L
ESDA6V1SC6Y 52V UNI NO 190 pF 30 kV - SOT23-6L
ESDA14WY 12V UNI NO 125 pF 30 kV 17.5 SOT323-3L
General ESDA14V2LY 12V UNI NO 90 pF 30 kV - SOT23-3L
purpose ESDA14V2SC5Y 12V UNI NO 100 pF 30 kV - SOT23-5L
ESDA18WY 16V UNI NO 95 pF 30 kV 21.7 SOT323-3L
ESDA25LY 25V UNI NO 50 pF 30 kV - SOT23-3L
ESDA25SC6Y 24V UNI NO 60 pF 30 kV - SOT23-6L
ESDALC5-1BT2Y 5V BI NO 26 pF 30 kV 18V DFN1006
ESDAVLC8-1BT2Y 3V BI NO 4.5 pF 17 kV 31V DFN1006



https://www.st.com/resource/en/datasheet/esdavlc6-2bly.pdf
https://www.st.com/en/protections-and-emi-filters/esdaxlc6-1bt2y.html
https://www.st.com/en/protections-and-emi-filters/hsp051-2w3y.html
https://www.st.com/en/protections-and-emi-filters/hsp061-4m10y.html
https://www.st.com/en/protections-and-emi-filters/hsp181-2w3y.html
https://www.st.com/en/protections-and-emi-filters/usblc6-2sc6y.html
https://www.st.com/en/protections-and-emi-filters/usblc6-4sc6y.html
https://www.st.com/content/st_com/en/search.html#q=SM4T-t=products-page=1
https://www.st.com/content/st_com/en/search.html#q=SM6F-t=products-page=1
https://www.st.com/content/st_com/en/search.html#q=SMA6T-t=products-page=1
https://www.st.com/resource/en/datasheet/esda5wy.pdf
https://www.st.com/resource/en/datasheet/esdaly.pdf
https://www.st.com/resource/en/datasheet/esda6v1sc6y.pdf
https://www.st.com/resource/en/datasheet/esda14wy.pdf
https://www.st.com/en/protections-and-emi-filters/esdaly.html
https://www.st.com/resource/en/datasheet/esda14v2sc5y.pdf
https://www.st.com/resource/en/datasheet/esda14wy.pdf
https://www.st.com/en/protections-and-emi-filters/esdaly.html
https://www.st.com/resource/en/datasheet/esda25sc6y.pdf
https://www.st.com/en/protections-and-emi-filters/esdalc5-1bt2y.html
https://www.st.com/en/protections-and-emi-filters/esdavlc8-1bt2y.html
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IEC ESD TLP

Part numbers Snapback 6100042| vdl@16A Package Comments
ESDCANO1-2BLY 24V BI NO 26 pF 30 kV 34V SOT23-3L 12 V battery
ESDCANO02-2BWY 26.5V BI NO 3 pF 30 kV 46 V SOT323-3L 12 V battery
ESDCANO3-2BM3Y 24V BI SOFT 3.3 pF 15 kV 37V QFN 3L 1.1x1.0 12 V battery / DFN1110
ESDCANO03-2BWY 24V BI NO 3 pF 30 kV 43V SOT323-3L 12 V battery
p . CAN ESDCANO4-2BLY 255V BI NO 17 pF 30 kV 40V SOT23-3L 12 V battery
rotection iection ESDCAN04-2BWY 255V B NO  17pF  30kv 40V SOT323-3L 12 V battery
ESDCANQO5-2BWY 36V BI NO 3 pF 30 kV 58 V SOT323-3L 24 V battery
ESDCANO6-2BLY 35V BI NO 13 pF 30 kv 52 V SOT23-3L 24 V battery
ESDCANO06-2BWY 35V BI NO 13 pF 30 kV 53V SOT323-3L 24 V battery
ESDCAN24-2BLY 24V BI NO 25 pF 30 kV 39V SOT23-3L 12 V battery



https://www.st.com/en/protections-and-emi-filters/esdcan01-2bly.html
https://www.st.com/en/protections-and-emi-filters/esdcan02-2bwy.html
https://www.st.com/en/protections-and-emi-filters/esdcan03-2bm3y.html
https://www.st.com/en/protections-and-emi-filters/esdcan03-2bwy.html
https://www.st.com/en/protections-and-emi-filters/esdcan04-2bly.html
https://www.st.com/en/protections-and-emi-filters/esdcan04-2bwy.html
https://www.st.com/en/protections-and-emi-filters/esdcan05-2bwy.html
https://www.st.com/en/protections-and-emi-filters/esdcan06-2bly.html
https://www.st.com/en/protections-and-emi-filters/esdcan06-2bwy.html
https://www.st.com/en/protections-and-emi-filters/esdcan24-2bly.html
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