TVS and Sensing .\

Automotive Solutions

AEC-Q qualified solutions featuring:
» Industry leading clamping voltage performance, high electrostatic discharge (ESD) immunity and low capacitance TVS arrays
» High-performance, power efficient capacitive and MEMS force sensors for HMI applications
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Semtech’s industry leading TVS protection devices safeguard
Antenna/RF Protection 6 automotive data-line circuits from ESD and other overvoltage
transients. With leading edge process technologies and applications
expertise, Semtech is leading the way in automotive circuit protection.

Audio & Keypad Protection 7

High Speed SERDES 7 ) ) ) )
Semtech also offers high-performance sensing devices for automotive

Smart Sensing Solutions 8 Human Machine Interface (HMI) applications. Featuring superior
sensitivity and strong immunity which enhance the user experience.
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2-WIRE ETHERNET ANALOG VIDEO, LVDS usB HDMI
ADAS, 360 Camera ADAS, Backup Camera Infotainment Audio Video Infotainment,
View, Audio Applications Phone Connectivity Back-End Display
CAN, LIN ANTENNAS SD CARD/MEMORY AUDIO
Control Bus, Networking AM/FM, DAB, GPS, Satellite, Navigation Applications Infotainment,
Wi-Fi, Telematics Applications Console Display
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STANDARD ETHERNET CONSOLE CONTROL

On-Board Diagnostics, Touch and Proximity Sensors
Networking for HMI Applications

DOOR HANDLE

Touch and Proximity Sensors
to Support Keyless Entry
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USB Protection

Interface to Protect Part Number Vewm (V) Lines ESD Rating (air/contact) Surge (8x20ps) Cap (pF) Pkg Size (mm)
RClamp®0592PWQ 5 2 *+30kV / £30kV 10A 1 1.0x 0.6 x0.55
USB 2.0 RClamp0531TQ 5 1 *+20kV / £12kV LA 0.5 1.0x0.6x0.4
RClamp0582BQ 5 2 *+30kV / £25kV 15A 1.2 1.6x1.6x0.75
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VBUS
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USB 2.0 application

RClamp0592PWQ

Interface to Protect Part Number Vrwm (V) Lines ESD Rating (air/contact) Surge (8x20ps) Cap (pF) Pkg Size (mm)
RClamp3552TQ 35 2 +20kV / £17kV 4A 0.3 1.0x0.6x0.4
USB 3.0 RClamp0592PWQ 5 2 +30kV / =30kV 10A 1 1.0x0.6x0.55
RClamp0534PWQ 5 4 +15kV / =10kV 4A 0.14 2.5x1.0x0.55
USB 3.0-Type B USB 3.0 - Type A
Device Connector Device Connector
SSTX-
RClamp0592PWQ RClamp0592PWQ
= ==
SSTX+
D+ D- ‘ GND oo M aTal
GNP . SSRX- RClamp0534PWQ RClamp0534PWQ
VBUS /
SSRX+ HClamp0571P pClamp0571P
USB 3.0 application
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Ethernet Protection

2-Wire Ethernet (PHY Side)

Interface to Protect Part Number Vewm (V) Lines ESD Rating (air/contact) Surge (8x20ps) Cap (pF) Pkg Size (mm)
RClamp®01892PWQ 18 2 NA / +8kV 2.5A 0.3 1.0x0.60 x0.55
2-Wire Eth t
-iire Ethernet RClamp0592PWQ 5 2 +30KV/=30kV 10A 1 1.0%0.6x0.55
Single Twisted Pair
RClamp0582BQ 5 2 +30kV / £25kV 15A 1.2 1.6x1.6x0.75

2-Wire Ethernet (Line side)

Interface to Protect Part Number Vewm (V) Lines ESD Rating (air/contact) Surge (8x20ps) Cap (pF) Pkg Size (mm)
EClamp10012PQ 30 2 +17kV / £12kV 3A 1.2 2.0x1.0x0.60
2-Wire Eth:
~Wire Ethernet RClamp10012PQ 30 2 17K/ 12KV 3A 12 2.0%1.0x0.60
Single Twisted Pair
RClamp10022PWQ 30 2 +25kV / £15kV 6A 0.3 20x1.0x0.55

RCamp10012PQ

Low Pass Filter To Connector

Ethernet

Connector

LPF

QN L1-35v8 00L

\ PHY

3
To Connector

2-Wire Ethernet application 2-Wire Ethernet (Line Side) application with RClamp 10012PQ
*(Contact Semtech for more details)

CAN Bus Protection

CAN BusProtection

Part Number Vrwm (V) Lines ESD Rating (air/contact) Surge (8x20ps) Cap (pF) Pkg Size (mm)

RClamp1631PQ 16 1 +30kV / £30kV 8A 033 16x1.0x0.53

RClamp2831PQ 28 1 +30kV / £30kV 7A 035 16x1.0x0.53

uClamp®2482PWQ 24 2 +30kV / £30kV 5A 15 1.3x0.8x0.55

pClamp2424PWQ 24 4 +30kV / £30kV 5A 15 25x1.0x055
s | i ==

Common
Made
Choke

H O

Commeon
Mode

Choke Gy

Bus

CAN Bus
Transceiver

uClamp2424PWQ
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VBUS/DC and SD Card Protection

Type Application Part Number Vewm (V) Lines ESD Rating (air/contact) Surge (8x20ps) Cap (pF) Pkg Size (mm)
pClamp®0571P 5 1 +30kV / =30kV 80A 675 1.6x1.0x0.5
uClamp0871P 8 1 +30kV / =30kV 65A 475 1.6x1.0x0.5
uClamp1071P 10 1 +30kV / =30kV 60A 350 1.6x1.0x0.5
uClamp1271P 12 1 +30kV / =30kV 45A 275 1.6x1.0x0.5
uClamp1571P 15 1 +30kV / =30kV 4LOA 220 1.6x1.0x0.5

VBUS Protection uClamp1871P 18 1 +30kV / =30kV 35A 220 1.6x1.0x0.5
uClamp2271P 22 1 +30kV / =30kV 25A 165 1.6x1.0x0.5
uClamp2671P 26 1 +30kV / =30kV 23A 155 1.6x1.0x0.5
uClamp3671P 36 1 +30kV / =30kV 18A 150 1.6x1.0x0.5
TDS2211P 22 1 +30kV / =30kV 4LOA 175 1.6x1.6x0.55
TDS2201P 22 1 +30kV / =8kV 16A 58 1.0x0.6x0.25

o VBUS

65 uClamp3671P Waveform: tp=8x20us
60

55 uClamp2271P

50
45
40 uClamp1571P
35

uClamp1271P ESD §ens.|t|ve
25 uClamp1071P Circuit

20 uClampo871P

\&\\

Peak Clamping Voltage - V¢ (V)
©
8

5 uClamp0S71P
0 ESD surge

0 10 20 30 40 5 60 70 8 9 clamping performance
Peak Pulse Current - lpp (A)

VBUS application

pClampxx71P

Filter Devices - TVS + EMC Filter

Type Application Part Number Vewm (V)  Lines ESD Rating (air/contact) Filter Type Cap (pF) Pkg Size (mm)
EClamp®2410PQ 5 6 +17kV / £12kV SD Card termination 15 4.0x1.6x0.58
SD Card )
RC filter SD Card
EClamp2357NQ 5 6 £20KV / £12kV C filter SD Car 20 30x3.0x06

termination

Baseband
Controller

WP AR e

sD
Controller

= GND = = GND =

SD Memory Connector

EClamp2357TNQ

Key: Top Side Trace ——— Bottom Side Trace @ Via

EClamp2357NQ SD application
= aNo = Gno pin configuration
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HDMI Protection

HDMI, MIPI, MHL

Interface to Protect Part Number Vrwm (V)
RClamp®0524PQ 5

HDMI, MIPI, MHL
RClamp0534PWQ 5

HDMI 1.4 eye pattern

Antenna/RF Protection

N

Lines

4

4

+25kV / £20kV

+15kV / £10kV

ESD Rating (air/contact)

TMDS DATA 2+

TMDS DATA2-

TMDS DATA 1+

TMDS DATA 1-

TMDS DATA O+

TMDS DATA -

Surge (8x20ps) Cap (pF)

5A 0.6

4A 0.14

RClamp0s24PQ

TMDS CLOCK -

RClampo524PQ

HDMI application

Pkg Size (mm)
25x1.0x0.5

25x1.0x0.55

Antenna/RF

Interface to Protect Part Number Vewm (V)
RClamp3331PQ 33
RClamp0531TQ 5
RClamp0551PQ 5
RClamp0561PQ 5.5
RClamp0582BQ 5

Antenna Interfaces
RClamp1521PQ 15
RClamp1561PQ 15
RClamp1631PQ 16
RClamp2431TQ 24
RClamp2831PQ 28

Lines

1

*30kV / £30kV

*20kV / £12kV

*+25kV / £25kV

+18kV / £15kV

*+30kV / £25kV

+15kV / +8kV

+15kV / £10kV

*30kV / £30kV

+15kV / +8kV

*30kV / £30kV

6 | TVS and Sensing Automotive Solutions | semtech.com/circuit-protection | semtech.com/PerSe

ESD Rating (air/contact)

Surge (8x20ps) Cap (pF) Pkg Size (mm)
10A 0.35 1.0x0.6x0.5
4LA 0.8 1.0x0.6x0.4
3A 0.45 1.0x0.6x0.5
2A 0.14 1.0x0.6x0.5
15A 1.2 1.6x1.6x0.75
4LA 0.5 1.0x0.6x0.5
2A 0.25 1.0x0.6x0.5
8A 0.33 1.6x1.0x0.53
2A 0.5 1.0x0.6x0.4
7A 0.35 1.6x1.0x0.53

Receiver
Circuit
Antenna application


https://www.semtech.com/products/circuit-protection/low-capacitance/rclamp0524pq
https://www.semtech.com/products/circuit-protection/automotive/rclamp0534pwq
https://www.semtech.com/products/circuit-protection/low-capacitance/rclamp3331pq
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https://www.semtech.com/products/circuit-protection/low-capacitance/rclamp0551pq
https://www.semtech.com/products/circuit-protection/low-capacitance/rclamp0561pq
https://www.semtech.com/products/circuit-protection/ethernet/rclamp0582bq
https://www.semtech.com/products/circuit-protection/antenna/rclamp1521pq
https://www.semtech.com/products/circuit-protection/low-capacitance/rclamp1561pq
https://www.semtech.com/products/circuit-protection/low-capacitance/rclamp3331pq
https://www.semtech.com/products/circuit-protection/automotive/rclamp2431tq
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Audio and Touchkey/Keypad Protection

Interface to Protect Part Number Vewm (V) Lines ESD Rating (air/contact) Surge (8x20ps) Cap (pF) Pkg Size (mm)
Audio pClamp®0511PQ 5 1 +30kV / £30kV 12A 75 1.0x0.6x0.5
uClamp0301PQ 3.0 1 +30KkV / £25kV 5A 25 1.0x0.6x0.5
K , Touch b
eypads, Touchbuttons, - 53311pQ 33 1 £25KV / £20KV 5A 12 1.0X0.6x0.5
Control Lines
uClamp0511PQ 5 1 +30kV / £30kV 12A 75 1.0x0.6x0.5

uClamp0511PQ

WClamp0511PQ |—\o— C o |—\o— r\°_
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uClamp0511PQ é E E E
Audio application + T e :

T T T Keypad application

T
pry.

High Speed SERDES

GMSL, FPD-Link, APIX, MIPI A-Phy, ASA

Interface to Protect Part Number Vrwm (V) Lines ESD Rating (air/contact) Surge (8x20ps) Cap (pF) Pkg Size (mm)
RClamp©®3331PQ 33 1 *+30kV / £30kV 10A 0.38 1.0x0.6x0.5
RClamp3552TQ 35 2 *+20kV / £17kV 4LA 0.35 1.0x0.6x0.4
RClamp0534PWQ 5 4 +15kV / £10kV 4LA 0.14 2.5x1.0x0.55

ADAS, Collision

Avoidance, Break Assist; RClamp1561PQ 15 1 +15kV / +10kV 2A 0.25 1.0 x0.60 x 0.50
Emergency Breaking

RClamp1561PWQ 15 1 +15kV / £10kV 2A 0.15 1.0x 0.60x 0.55
RClamp1631PQ 16 1 +30kV / +30kV 8A 0.33 1.6x1.0x0.53
RClamp2831PQ 28 1 +30kV / +30kV 7A 0.35 1.6x1.0x0.53
Voltage Voltage
Regulator Regulator
Power
Deserializer I I o O I I Serializer
Bridge/PHY 1 I Bridge/PHY
I °© ® 1l
3 R 3
ECU Data Module

q
q
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Smart Sensing Solutions

Intelligent capacitive and MEMS force sensors for all stages of HMI: Proximity,
Touch, Press, and gesturing.

Semtech’s Smart Sensing technologies enable intelligent, responsive human-machine interaction. From capacitive
proximity and touch detection through thick overlays to material-agnostic precision force measurements, our sensor

solutions provide designers with the flexibility to create intuitive, reliable interfaces for automotive applications.

APPLICATIONS

Front hood

Knock/emblem press to open — Force

Dome lighting

Buttons — Force/Cap Wireless phone charger

Presence detection — Cap/Force

Steering wheel
Hands on detection — Cap
Switches (buttons/swipe) — Force/Cap

Center Console
HVAC/Media HMI Buttons — Force/Cap
Display force touch - Force

B-pillar entry system
Knock to open - Force
Lock/Unlock button — Force/Cap
Keypad entry — Force/Cap

Dashboard & glovebox

Smart surface proximity — Cap & buttons - Force/Cap
Legs/head on dash detection — Cap

Glovebox knock/press to open - Force

| Window/Sunroof
Obstacle detection anti-pinch — Cap
Button/rocker switches - Force

Door handles ’
Proximity — Cap

Lock/Unlock button — Force/Cap
E-latch press — Force/Cap

Seats

Occupancy detection & classification — Cap
Headrest audio head/ear detection — Cap
Power seat controls — Force/Cap

Arm rest HVAC/media control — Force/Cap

Powered/sliding doors
Kick to open — Cap
Obstacle detection anti-pinch — Cap

Power liftgate

Proximity — Cap Kick to open - Cap

Lock/Unlock button — Force/Cap Obstacle detection anti-pinch — Cap
E-latch press — Force/Cap
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FEATURES & BENEFITS

» (Capacitive sensors » Force sensors
— Water rejection to reduce false triggers — Preload offset adjustment zeros out mechanical
— Smart human sensing to distinguish human touch preload at assembly
— Temperature compensation to reduce capacitance drift — Baseline tracking self corrects for slow drift over
— Offset compensation to cancel out parasitic lifetime
capacitances — Temperature compensation to reduce the impact of
— Up to two integrated PWM LED drivers w/20mA sink environmental changes
current each — Edge detection for fast response time
— Start-up detection to ensure reliable detection from — Gauge Sensor linearity (>0.99) for predictable
the moment the system powers on. responses

— High sensitivity with a wide dynamic range
— Hardware or software programmable thresholds

SMART SENSING

Part number Device type Interface Temperature range Package

CAPACITIVE SENSORS

S$X9331Q 5-Channel capacitive sensor 12C (2 addr.) -40 to 105C 1.6 x 1.6 x 0.55mm QFN-10
MEMS FORCE SENSORS

DF-8805 Integrated force sensor 12C (4 addr.) -40to 105C 1.33x 1.33x0.25mm WLCSP-6
FT-4500 Discrete force sensor Analog -40to 105C 1.33x1.33x0.57mm WLCSP-5
AF-3568 AFE for FT-4500 12C -40 to 105C 1.16 x 1.16 x 0.47mm WLCSP-9

semtech.com/circuit-protection | semtech.com/PerSe | TVS and Sensing Automotive Solutions | 9
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