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ECO in Automotive Applications

BT/ BLE/ WiFi 

RKE 

Ethernet 

GNSS 

LTE 

RKE/  PEPS 

CCD 

SDARS 
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TMPS 
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Automotive Applications 



5 

ECO in Automotive Application

ADAS / Autonomous Connected / Infotainment Electric 
Radar System Telematics / C-V2X Battery Management System (BMS) / 

Camera System In-Vehicle Infotainment (IVI), Car Audio, Navigation Wireless BMS 

Surround Camera System / LiDAR System Head Up Display (HUD) Motor (Traction Inverter) 

Automotive Computer Converter 

Gateway (In-Vehicle Network) Charger (from electrical grid) 

Body Safety Powertrain 
Remote Keyless Entry (RKE) / 
Tire Pressure Monitoring System (TPMS) 

Antilock Brake System (ABS) Engine Control 

Front Lighting System Electric Stability Control (ESC) Transmission 

Air Conditioner Airbag Electric Power Steering 

Digital Mirror (Viewing System) 

Others 

Dashboard Camera (Dash cam) 

Driver Monitoring System (DMS) 

Child Presence Detection (CPD), DMS 
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Frequency for Automotive Application 

12.288, 18.432, 24.576, 55.46667M 25, 50, 125M 24, 27M 

In-Vehicle Infotainment (IVI), Car Audio, Navigation Automotive Computer Camera System 

125M, 156.25M Camera System Digital Mirror (Viewing System) 

Automotive Computer Front Lighting System Driver Monitoring System (DMS) 

Front Lighting System Gateway (In-Vehicle Network) Front Lighting System 

In-Vehicle Infotainment (IVI), Car Audio, Navigation In-Vehicle Infotainment (IVI), Car Audio, Navigation 25, 27, 50, 100, 125M 

20 ~ 160M Telematics / C-V2X Child Presence Detection (CPD), DMS 

Child Presence Detection (CPD), DMS 25, 27, 50, 100M Digital Mirror (Viewing System) 

Radar System Automotive Computer Radar System 

24, 25, 33.33, 50M Camera System 8 ~ 125M 

Automotive Computer Gateway (In-Vehicle Network) Camera System 

Gateway (In-Vehicle Network) In-Vehicle Infotainment (IVI), Car Audio, Navigation Child Presence Detection (CPD), DMS 

In-Vehicle Infotainment (IVI), Car Audio, Navigation Surround Camera System / LiDAR System Digital Mirror (Viewing System) 

25, 27, 50M 33.3333, 50, 100M Driver Monitoring System (DMS) 

Telematics / C-V2X Front Lighting System Front Lighting System 

25, 50, 125, 156.25M 50, 100M 

Surround Camera System / LiDAR System Surround Camera System / LiDAR System 

25, 50M 

In-Vehicle Infotainment (IVI), Car Audio, Navigation 
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EV Charger 

Frequency Type / Package 

32.768 KHz X21-X31 XTAL

8 MHz 
10 MHz 
12 MHz 
16 MHz 
20 MHz 
22 MHz 
24 MHz 
25 MHz 
26 MHz 
27 MHz 
 40 MHz 
50 MHz 

X32  XTAL   
X25  XTAL 
X20  XTAL
X16  XTAL

19.2 MHz 
38.4 MHz 

SX3  OSCIL
SX2  OSCIL

26 MHz SX2  TCXO
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Infotainment 

Frequency Type / Package 

32.768 KHz 
X31 XTAL

SX1 , SX2 OSCIL

12.288 MHz 
16 MHz 

18.432MHz 
20 MHz 
22 MHz 
24 MHz 

24.576 MHz 
25 MHz 
26 MHz 
27 MHz 
30 MHz 
 40 MHz 

X32  XTAL
X25  XTAL
X20  XTAL
X16  XTAL

26 MHz SX3  OSCIL
SX2  OSCIL
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Advanced Driver Assisted System (ADAS) 

Frequency Type / Package 

32.768 KHz 
X31  XTAL
SX2 OSCIL

4 MHz 
8 MHz 

49S  XTAL
49SM  XTAL

  4 MHz 
10 MHz 
16 MHz 
20 MHz 
22 MHz 
25 MHz 
26 MHz 

X32  XTAL
X20  XTAL

10 MHz 
27 MHz 
30 MHz 

SX3  OSCIL
SX2  OSCIL

20 MHz SX2  TCXO

Stereo Camera LiDAR 
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Central Unit of Vehicle 

Frequency Type / Package 

32.768 KHz X31  XTAL

12MHz 
14.31818MHz 

19.2MHz 
25MHz 
26MHz 

38.4MHz 
48 MHz 
50 MHz  

X32  XTAL
X20  XTAL

20MHz 
25MHz 
50MHz 

100MHz 
125 MHz 

156.25 MHz 

SX3  OSCIL
SX2  OSCIL

19.2MHz 
25MHz 
26MHz 
32MHz 

 38.4 MHz 

SX1  TCXO
SX2  TCXO

Data Center (integrate modules on PCBA) 

Car to cloud 
Service 



11 

Connected Car ( C-V2X ) 

Frequency Type / Package 

32.768 KHz X31  XTAL

4 MHz 
8 MHz 

49S  XTAL 
49SM  XTAL

16 MHz 
19.2 MHz 
26 MHz 

38.4 MHz 
96 MHz 

X32  XTAL
X20  XTAL

20 MHz 
26 MHz 
32 MHz 
40 MHz 

76.8 MHz 
100 MHz 

Crystal Filter
SP2  TCXOC-V2X

mPCIe Card
C-V2X Module OBD2 Tracker Roof Antenna 



Automotive Crystals – Camera & Radar 

Specifications Part number Application
24/30/15/1.8/2.5x2.0 SX2C33F25E-24MHz Camera

27/20/15/1.8/2.5x2.0 SX2C18F20E-27MHz Camera

27/30/15/1.8/2.5x2.0 SX2C18F25E-27MHz Camera

16/10/20/3.2x2.5 X32-1015K20F16MHz Camera

27/10/8/2.0x1.6 X20-1050M8F27MHz Camera

24/10/12/3.2x2.5 X32-1015K12F24MHz Camera

27/20/20/3.2x2.5 X32-3020K20F27MHz Camera

25/10/12/2.0x1.6 X20-1015L12F25MHz Camera

32.768K/20/12.5/3.2x1.5 X31A-20-12.5 32K768 Camera

27/30/6.5/3.2x2.5 X32-3030K6.5F27MHz Camera

27/10/7/2.0x1.6 X20-1020K7F27MHz Camera

Specifications Part number Application

20/10/10/2.0x1.6 X20-1030L10F20MHz Radar
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Automotive Crystals – Control & ETCS 

Specifications Part number Application

2/50/15/5/3.2x2.5 SX3C50K50E-2MHz Control

16/50/8/3.2x2.5 X32-1010D8F16MHz Control

8/10/10/5.0x3.2 X53-1020H10F8MHz Control

26/10/8/2.0x1.6 X20-1550M8F26MHz Control

25/20/12/3.2x2.5 X32-2020H12F25MHz Control

Specifications Part number Application

32.768/20/15/3.3/3.2x2.5 SX3C33H20E-32.768MHz ETCS

16.384/1/2.5x2.0 SX2CT33L-3.0-E4P-16.384MHz ETCS

32.768/20/15/3.3/2.0x1.6 SX1C33H20E-32.768MHz ETCS
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Automotive Crystals – Infotainment 

Specifications Part number Application

37.4/2/2.0x1.6 SX1ST1V3K-2.5-F4P-37.4MHz Infotainment

48/1.5/2.0x1.6 SX1ST1V3L-2.5-F4P-48MHz Infotainment

27/10/12/2.0x1.6 X20-1030K12F27MHz Infotainment

24/8/12/3.2x2.5 X32-0825M12F24MHz Infotainment

37.4/10/12/2.5x2.0 X25-1020K12F37.4MHz Infotainment

28.63636/10/20/3.2x2.5 X32-2020K10F28.63636MHz Infotainment

37.4/7/8/2.0x1.6 X20-0713K8F37.4MHz Infotainment

48/8/10/2.5x2.0

X32-0825M10F48MHz

Infotainment

50/10/8/2.0x1.6 Infotainment

48/8/10/2.0x1.6 X20-0825M10F48MHz Infotainment

48/8/10/3.2x2.5 Infotainment

40/5/7/2.0x1.6 X20-0517L7F40MHz Infotainment

48/5/10/1.6x1.2 X16-0513K10F48MHz Infotainment

40/10/10/1.6x1.2 X16-1020K10F40MHz Infotainment

X20-1015K8F50MHz

X25-0825M10F48MHz
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Automotive Crystals – TPMS & Remote Control 

Specifications Part number Application
26/10/8/2.0x1.6 X20-1050M8F26MHz TPMS

48/10/7/2.0x1.6 X20-10100M7F48MHz TPMS

26/10/8/3.2x2.5 X32-1050M8F26MHz TPMS

26/10/8/2.0x1.6 X20-1050M8F26MHz TPMS

Specifications Part number Application
27.6/10/10/3.2x2.5 X32-1020K10F27.6MHz Remote Control

48/15/10/2.0x1.6 X20-1515K10F48MHz Remote Control

16/10/8/3.2x2.5 X32-1030M8F16MHz Remote Control

32/5/8/3.2x2.5 X32-0515K8F32MHz Remote Control

24.305/15/8/3.2x2.5 X32-1040M8F24.305MHzRemote Control
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Crystal Product Roadmap  
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 Automotive Requirements 

Factory : TS16949(IATF 16949) & VDA 6.3 

TS : Technical Specification 

IATF : International Automotive Task Force 

ISO : International Organization of Standard 

PPAP: Product Parts Approval Process 

Product : AEC-Q200/AEC-Q100 

AEC: Automotive Electronics Council 



 AEC-Q200 Grade Operation Temperature 
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AEC-Q200 Stress Test - I 

1000 Hours vs   10 Cycles 

1000 Hours vs   96 Hours 

1000 Hours vs   168 Hours 

1000 Hours vs   168 Hours 

600 pcs     vs    165 pcs 

AEC   vs    Standard 

19



AEC-Q200 Stress Test - II 
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Automotive Requirement 

Commercial/Industrial Automotive Grade

Heat & Cold 168 Hours Heat & Cold up to 1000 Hours

Therma Shock 10 Cycles Thermal Shock up to 1000 Cycles

Raw Material Selection Standard Grade A Supplier

Production Process Standard Dedicated Line & Machine

Testing Coverages 100% 200% if needed.

100% Inspection

High Sampling Rate

Proactive Analysis or Monitor for Prevention

DPPM <1000 <10

Standard
Quality assurance and 

control standards

Specs (Reliability)
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