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& IVI/ADAS



IVI System Overview

12V
BATT

Power 
circuit

SoC

Memory

ISP

DSP

Tuner

PHY

CAN 
Transceiver

Des

ClassD
Amp

A2B

HD
Camera

SPK

External 
Amp

ECU

ECU



3



4



ADAS (Advanced Driver Assistance 
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LDWS (Lane Departure Warning 

System)

PAS (Park Assist 

System)

Radar

3D Gesture

Long-rang radar Short-rang radar

Ultrasound
Sensor

Ultrasound
Sensor

Ultrasound
Sensor

Ultrasound
Sensor

Side Mirror
Camera

Front Camera

Rear Camera

Side Mirror
Camera

Current ADSA Major Devices

• LIN
• CAN Bus
• Ethernet

• Long-Rang Radar
• Short-Rang Radar
• Ultrasound Sensor

• Front Camera
• Side Mirror Camera
• Rear Camera

Communicatio

n

Potential Business
• Power Inductor
• Common-Mode Choke (CMC)
• TVS Diode
• MF
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TBU– robust protection of T-BOX 

7

Stable and safe in long term and harsh 
environment 
• TBU-CA065-050-WH is approved by 

YAXON, typical T-BOX customer base 
in China,

• Significant opportunity to drive this 
solution into T-BOX accounts,

Benefit

TBU –Robust solution

Bourns provides TBU ( transient blocking 
unit) solution, which withstand inrush 
current and short circuit within a 
microsecond. 

TBU-CA065-050-WH
• Fast response, less than 1us. 

• Long life cycles 

• Improve customer product quality 

Solution

T-BOX ( telematics box) is a node of car 
networking, it is used for communication 
between clouds system to mobile APP to 
realize vehicle information displaying and 
controlling of mobile APP

• CVBS (complicated video broadcast 
signal) is a standard interface in T-Box; 

• CVBS ports always be damaged in field 
due to user faulty operation or ports 
loosening;

• Previous solution is only TVS in parallel, 
it’s too weak to protect well, there is 
high failure rate.

Situation
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Common Mode Choke ( CMC )
• SRF4530A

• SRF3225TA

CANBUS/CANFD

ESD Protection
• CGA0603
• CDSOT23-T24CAN-Q



CDSOT23-T24CAN-Q

Features
• IEC 61000-4-2 30 kV ESD
• IEC 61000-4-5 (Level 1, CWG 1.2/50) 500 V 

Surge
• VBR 26.2V compatible with transceivers with 

internal circuitry for 24V power supply 
miswiring

Applications
• High Speed CANbus
• On-board diagnostics
• LED headlamp control
• BMS 



CDSOT23-T24CAN Specifications
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CAN/CANFD

○ Feature :                     

Ferrite Core Common Mode Filter

○ Application :

Automotive CAN bus

○ Size : 4.5×3.2×3.2 mm

Common Mode Line Filter 
SRF4530A

SRF3225TAC

**Both are AECQ 200 Compliant

○ Feature :                     

Ferrite Core Common Mode Filter

○ Application :

Automotive CAN bus

○ Size : 3.2×2.5×2.5 mm



Bourns

SRF4530A-510Y

TDK

ACT45B-510-2P

Murata

DLW43SH510XK2

Temperature

150C

Temperature

150C

Temperature

125C

Rated current

230mA

Rated current

200mA

Rated current

230mA

Cost

Low

Cost

High

Cost

Mid

Bourns

SRF3225TAC-510Y

TDK

ACT1210-510-2P

Murata

DLW432SH510XK2

Temperature

150C

Temperature

150C

Temperature

125C

Rated current

200mA

Rated current

200mA

Rated current

200mA

Cost

Low

Cost

High

Cost

Mid

CANBUS Parameter comparison (51uH)
4530 size

3225 size



Bourns

SRF4530A-101Y

TDK

ACT45B-101-2P

Murata

DLW43SH101XK2

Temperature

150C

Temperature

150C

Temperature

125C

Rated current

200mA

Rated current

150mA

Rated current

200mA

Cost

Low

Cost

High

Cost

Mid

Bourns

SRF3225TAC-101Y

TDK

ACT1210-101-2P

Murata

DLW432SH101XK2

Temperature

150C

Temperature

150C

Temperature

125C

Rated current

150mA

Rated current

150mA

Rated current

150mA

Cost

Low

Cost

High

Cost

Mid

CANFD Parameter comparison (100uH)
4530 size

3225 size
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100Base-T1 Ethernet – Single Pair Broad-Reach 

Common Mode Choke ( CMC )
• SRF4530AB-201Y : Size 4530 

Competitor : ACT45L-201-2P (TDK) 
DLW43MH201XK2 (Murata)
AE2002-201 (Pulse)

• SRF3225TABR-210Y : Size 3225
Competitor : ACT1210L-210-2P (TDK)

ESD Protection
• CGA0603
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USB

(Common Mode Choke) 

CMCC for both USB2.0 & USB3.0 (90ohm @ 100MHz)

*90ohm@100MHz was common used for USB2.0 & USB3.0’s EMI filter. 



Audio line

Audio inductor

ClassD
Amp

SPK

Audio 
inductor

 Feature :    
Dual coil with excellent magnetic coupling.  

 Application :

Filter for Class-D Amplifier

 Size :

 12x9.6x11.3mm (SRF1010DA)

 5x5x2.5mm (SRF0502-501Y）

*SRP series as the discreted solution, please contact with FAE for 
detail technical support.



Audio line

CMCC for A2B

*We can also promote SRF3225AB-101Y (customized part) if our standard part does not work well for the 
noise suppression.



Power 
inductors
(small size)

Power circuit

12V
BATT

Circuit 
Protection EMI

Filter

1st stage
DCDC 
Converter

2st stage
DCDC 
Converter
(multiphase 
output)

Hi-power
TVS
For Dump load

CMCC

Choke inductors

Power inductors

Resetable
Fuse



Power circuit

12V
BAT
T

To EMI 
filterRestable

Fuse
TVS

Circuit protection:



Power circuit
EMI filter:
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1. CMCC for power line:

7.0×6.0×3.5 (SRF7038A) ACM70V

9.0x6.5x4.5 (SRF9045A) ACM90V

12.5x11.0x6.5 (SRF1206A) ACM12V

2. Choke inductor for power line:

2.5×2.0×1.2 (SRP2512A)*

1. CMCC for power line:

7.0×6.0×3.5 (SRF7035A)

9.0x6.5x4.5 (SRF9045A)

12.5x11.0x6.5 (developing)

2. Choke inductor for power line:

2.5×2.0×1.2 (SRP2512A)

*For solution2, please contact with FAE for more detail technical support.



Inductor Model
SDE / SDR

Non-shielded

SRN

Semi-shielded

SRR / SRU

Shielded

SRP / PQ

High Current Shielded

Appearance

Construction
• Molding - SRP
• Ferrite - PQ

Features

• Ferrite core
• Low cost
• High saturation 
current

• Ferrite core
• Semi-Shielded with 
epoxy resin
• Lower radiation than 
non-shielded
• Lower cost than 
shielded

• Ferrite core
• Shielded
• Low radiation
• Low DCR

• Carbonyl / Alloy powder 
core -SRP
• Ferrite - PQ
• Shielded
• Low radiation
• Low DCR
• High rated current

Models Available 26 25 71 46

Footprint 3x3 to 22x22 mm 2x2 to 10x10 mm 3x3 to 18x18 mm 2x2 to 23x22 / 28x28 mm

Height 2.7 to 7 mm 0.8 to 6 mm 0.9 to 8.5 mm 1 to 7 / 19mm

Inductance 0.8 to 15,000 µH 0.33 to 680 µH 0.47 to 15,000 µH 0.1 to 100 µH

Rated Current 0.02 to 16 A 0.20 to 12 A 0.02 to 20 A 1.0 to 70 A / >100 A

Power circuit
Power inductors



.

.

Power circuit
Power inductors
Eg. Districted DCDC converter (BUCK)

DC12V/24V
input

DC5V/3.3V
output

Eg. Mutiphase output PMIC based on TI’s J6 platform

Mutiphase
Output
PMIC Eg. SRP2512A-1R0M 9pcs per set

(1uH/3A requested)

We can suggest the best solution based on your request



Internet of Vehicle
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Automotive TVS Diode
CDSOT23-

T24CAN-Q

CDSOD323

-TxxC-

DSL-Q

SMAJ-Q SMBJ-Q SMCJ-Q SMLJ-Q 5.0SMDJ-Q
SM8SF33CA-

Q

Package

Package Type SOT-23 SOD323

DO-

214AC 

(SMA)

DO-214AA 

(SMB)

DO-214AB 

(SMC)

DO-214AB 

(SMC)

DO-214AB 

(SMC)
0.41" x 0.32"

Peak Pulse 

Power (Watt)

(10/1000 μs)

- - 400 600 1500 3000 5000 7000

Peak Pulse 

Current (A)

(10/1000 μs)

8

(8/20µs)

11 / 6

(8/20µs)
20.1 ~ 4.3 30.2 ~ 6.5

75.4 ~ 

16.1
150.6 ~ 32 252 ~ 72.1 132

Stand-Off  

Voltage (V)
24 12 / 24 12 ~ 58 12 ~ 58 12 ~ 58 12 ~ 58 12 ~ 43 33

Breakdown 

Voltage (V)
26.2 13.3 / 26.7

13.3 ~ 

64.4

13.3 ~ 

64.4

13.3 ~ 

64.4

13.3 ~ 

64.4

13.3 ~ 

47.8
36.7



ChipGuard® ESD Suppressor Product 
Using Air Gap

Air Gap technology fabricated in surface mount devices 

(SMD, 0603 / 0402 chip type)

Designed by air space discharge technology; provides bidirectional 

protection



Bourns Automotive Approved ESD Protectors

Part Number Working 

Voltage (V)

ESD Rating BreakDown

Voltage

Capacitance Clamping 

Voltage(V)

CG0603MLC-05E 5

8KV Contact, 

15KV Air 250V 0.5pF 25

CG0603MLC-12E 12

8KV Contact, 

15KV Air 250V 0.5pF 25

CGA0402MLC-05E 5

8KV Contact, 

15KV Air 300V 0.2pF 30

CGA0402MLC-12E 12

8KV Contact, 

15KV Air 300V 0.2pF 30

CGA0402MLC-24E 24

8KV Contact, 

15KV Air 300V 0.2pF 30

CGA0603MLC-05E 5

8KV Contact, 

15KV Air 300V 0.2pF 30

CGA0603MLC-12E 12

8KV Contact, 

15KV Air 300V 0.2pF 30

CGA0603MLC-24E 24

8KV Contact, 

15KV Air 300V 0.05pF 30



EB- welded

Metal Strip
0.1~5mΩ

2512~ 5930 – 8515 (M)

up to 10-30 W

50  ppm/C

CSS, CSM

Metal Strip
1~150mΩ

0402~2512

up to 3W

50  ppm/C

CRE, CRA, CRF,CST

Metal Foil
5~200mΩ

0402~2512

up to 2W

100  ppm/C

CRG

Thick film
10m~1Ω

0201~2512

up to 2W

100 – 400 ppm/C

CR, CRL, CRM

Higher
Power
Quality
Price

Lower
Resistance
TCR

Bourns’ current sensing resistor technologies





Current Sense Resistors for Automotive
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Resistor Family Image Maximum 

Current 

Voltage Drop at 

Maximum Current

CST0612 44.7A 22.3mV

CRE2512 55.0A 50.0mV

CSS2H-2512 140A 42.4mV

CSS2H-3920 245A 49mV

CSS2H-5930 126.5A 63mV

CSS4J-4026R 100A 50mV

CSM2F-7036 1000A 50mV

• Custom Shapes also Available

• Applications

-Converters (eg 48 to 12V bidirectional)

-Battery Management Systems



• Application of Circuit

Function Product type Resistance range Rating Power BOURNS Model

Over Current 
Protection (OCP)

Current 
Sensing 

Resistors (CSR)

1mΩ ~ 910mΩ 0.5W ~ 50W CRA 2512
CRE 2512
CRF 0805/1206/2512
CRK 0612/1225/0815
CST 0612/1225
CRL 0402/…/2512
CSS 2512/..5930
CSM 6918/7036/8518

Over Voltage 
Protection (OVP)

Precision 
Resistor

1Ω ~ 1MΩ 0.01%/../0.5% CRT,    
CRT-AS

0402/…/2512

Starting Safety Certified 
High Voltage 

Resistor

100kΩ ~ 22MΩ 0.25W ~ 1W CHV 0603/…/2512

Current Limiting High Power 
Resistor

1Ω ~300Ω 0.25W ~ 2W CRM 0603/…/2512

Surge Resistor 1Ω ~300Ω 0.25W ~ 2W CRS 0603/…/2512

Application overview



PWR163/263 Series

PWR220/221 

/247Series

SMT DPAK/TO220

225 – 100 W

20 mΩ – 130 kΩ

CRA Series

CRE Series

CRF Series

0805 – 2512

0,5 – 3W

1 – 100 mΩ

CST 0612 Series 

(4 Terminal)

Metal Strip Chip High Power Thick 

Film
Thick Film Network

4800P Series

SMT, DIP

Medium Body

• AEC-Q200 qualified

• Battery control

• Capacitor discharging

• Climate controls

• Converters

• Current sensing

• Electric/hybrid vehicles

• Engine control units

• Multimedia 

• Power steering

• Lighting

• Navigation

CSS Series

2512, 3920, 5930 

4026 (4 Terminal)

2 – 12 W

0,2 – 5 mΩ

EB-welded Metal Strip

Anti Sulfur Thick Film 

Chip CRM-A Series

CRS-A Serie

0.125 – 2 W

0,05 mΩ to 1MΩ

Fixed Resistor Automotive portfolio
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Park Sensor Transformer
Features:

1. Good Transmission performance, without 
distortion

2. Small footprint and low profile design
(7*7.8*7.8mm);

3. Magnetic shield design; 
4. Big turn ratio; 
5. Automatic production line; 
6. Tape & reel packaging for SMT pick and 

place process ;

Application:
Park Sensor

Current customers:
Valeo

Potential customers:
Bosch, Hella

Type Operation Voltage Turns ratio Current Weight

EP6 12~24V 1:1~200 100mA Max. 3g
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Antenna
Features:

This inductor is a stronger solution and performing 
very good electrical properties, and very good solution 
for PEPS, Keyless Go and Keyless entry systems; 

Application: 
1. Emitter antennas for automotive; PEPS.

Current customers:
No mass production

Potential customers:
Marquardt, Lear, Delphi, Valeo

Type Frequency Inductance 

range

SRF Size

Emitter antenna 20K~134KHz 100uH~500uH >3MHz Custom

TPMS 20K~134KHz 100uH~9mH >0.4MHz Custom



Humidity Sensing – BPS230 Bourns 

Humidity Sensor

Proven reliability with high performance components for Relative 
Humidity sensing in Consumer, Medical, and Industrial applications

• Accuracy: ±3.0% RH

• Operating Range: 0 to 100% RH

• Temperature range: -30°C to 100°C

• Supply Voltage Range: 1.62 – 5.5 VDC

• Output: Digital – I2C – Temperature and Relative Humidity

• Benefits: Reliability, Low voltage, small size (2.0 x 2.0 x 0.75 mm), 
low current consumption



PTC in Rear view Cameras
• Background :

• Cameras using CMOS technology typically run very hot, 95 ℃ or 100℃

• This rules out many standard PTCs (e.g. MF-PSMF010X),

• Solution : 

• NEW MF-PSHT010X

• Use freeXpansion SMD design, 0805 size

• Uses High temperature material

• Operates up to 125℃



PTC Self-Regulating Heaters

• Traditional PTC use is as an overcurrent protection or overtemperature 
protection in electronic circuits

• Their material characteristics allow the device to react to overheating 
events, meaning the material is a self-regulating heater

• Ceramic PTCs have been used for self-regulating heating for years but 
polymer PTCs can also be used

44

Polymer
Conductive particles 

(carbon, nickel, ceramic)

Heats at the rate of I2R – reaches thermal equilibrium in tripped state



Automotive Ceramic PTC Heaters
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Thank you!


