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Murata solution for ADAS 
and V2X application 

Murata Mfg. Co., Ltd. 
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Products for Powertrain & ADAS 

Powertrain Safety 

CSTNE/CSTNR Series 

file://///m5fsv04/tokyo/users/s9p5_mbr/MM38946/MM38946 寺尾/会社紹介資料/ラインナップ詳細.xlsx
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Products for Infotainment & Comfort 

Infotainment Comfort / LAN 

CSTNE/CSTNR Series 

PKLCS/PKMCS Series 
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22uF 

10uF 0805 / 10uF 

0805 / 22uF 

0603 / 10uF 
Downsizing 

1206 / 22uF 

1206 / 47uF 47uF 

       2016                                      2018                                2020(Target) 

1210 / 47uF 

2.2uF 0603 / 2.2uF 

Downsizing 

Expanding Cap Value !!   

Downsizing 

100uF 
1210 / 100uF 

Higher Capacitance can be achieved Murata cutting-edge technology!!  

0805 / 47uF 

1210 / 220uF 

1206 / 100uF 

0603 / 22uF 

0402 / 10uF 

Downsizing 

Downsizing 

Downsizing 

Downsizing 

Cap Value Trend for Automotive Grade MLCC 
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Design trend of decoupling capacitors for ADAS 

application 

2T 

Small 

case 

size 

APU 

MPU Freq. has been Higher >> Power Line Capacitance continuously increasing 

APU APU 

NFM/HC Series 
(3-Terminal cap) 

GCM15 Series, GCM03 Series 
(0402 Size), (0201 Size) 

GCM18 Series 
(0603 Size) 

3T 

Small 

number 

 We recommend AEC-Q200 (Grade 1) Capacitor for ADAS application. 
      2-Terminal cap : GCM series 
      3-Terminal cap : NFM/HC series   
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ADAS Focused Application 

Key Applications 
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Camera Block Diagram (ECU) 
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Either 

Power over or Battery 

Power inductor for DCDC 

- DFE2HCAH/2MCAH 

- LQM, LQH 

 

Noise filter for power line 

- Ferrite bead : BLM series 

- CMCC : DLW5AT/BT 

- CMCC : PLT5BPH series Power Line 

Signal Line 

CMCC for Signal I/F 

- DLW32SH, DLW43SH(for CAN) 

- DLW32MH, DLW43MH(for Ethernet) 

- DLW21SZ(for SerDes) 

BiasT Inductor 

- BLM/LQH series 

- LQW32FT series 

For Smoothing Cap. In Batt. Line 

- Full Safe Cap 

  (GCJ) 

 

- General Hi-Cap 

  (GCM) 

 

For Bulk / Decoupling Cap 

- 2T General Hi-Cap 

  (GCM) 

 

- 3T Low ESL Cap 

  (NFM) 

 

For Bulk / Decoupling Cap 

- 2T General Hi-Cap 

  (GCM) 

 

- 3T Low ESL Cap 

  (NFM) 

 

For Bulk / Decoupling Cap 

- 2T General Hi-Cap 

  (GCM) 

 

- 3T Low ESL Cap 

  (NFM) 
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Camera Block Diagram (Module) 
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For Bulk / Decoupling Cap 

- 2T General Hi-Cap 
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  (NFM) 

 

For Bulk / Decoupling Cap 

- 2T General Hi-Cap 
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Radar Block Diagram 
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Radar Block Diagram 

Power Line 

Signal Line 
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Noise filter for power line 

- Ferrite bead : BLM series 
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Noise filter for power line 

- Ferrite bead : BLM series 
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For Smoothing Cap. In input line 

- Full Safe Cap 

  (GCJ) 

 

- General Hi-Cap 

  (GCM) 
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- 3T Low ESL Cap 
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- 2T General Hi-Cap 

  (GCM) 

 

- 3T Low ESL Cap 
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High Q 

- GCQ (Cap) 

- LQG15WH (Inductor) 
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LiDAR module Block Diagram (MEMS) 
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LiDAR module Block Diagram (MEMS) 
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ADAS ECU Block Diagram 
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ADAS ECU Block Diagram 
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ADAS and V2X application 

V2X : RF Transceiver (IEEE802.11p) 

Proposal for DC cut and RF 
matching  
  GCQ series / High Q capacitor 

1.Proposal for filter in 12V batt. 

line 
    GCM/GCJ series 

      / Small case size, high cap 

 

2.Proposal for Filter in DC-DC 

and Decoupling in Processor, 

RFIC 
    GCM series (2-Terminal cap) 

        / Small case size, high cap  

       and low voltage 

    NFM series (3-Terminal cap) 

        / Reduction of number of  

         components with Low ESL  

         capacitor 

 

3.Proposal for Lager generator 

    Si-cap 
       / Low profile, wire bondable,  

       and low inductance 

ADAS 
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Proposal for 12V battery line 

*Development schedule is subject to change without notice.   

105 225 475 106 226

GCM188R71E105K 0603, X7R, 25V, 1uF

GCJ188R71E105K 0603, X7R, 25V, 1uF, Soft term.

GCM21BR71H105K 0805, X7R, 50V, 1uF

GCJ21BR71H105K 0805, X7R, 50V, 1uF, Soft term.

GCM21BR71E225K 0805, X7R, 25V, 2.2uF

GCJ21BR71E225K 0805, X7R, 25V, 2.2uF, Soft term

GCM31CC71H475K 1206, X7S, 50V, 4.7uF

GCJ31CC71H475K 1206, X7S, 50V, 4.7uF, Sft term

GCM31CC71E106K 1210, X7S, 25V, 10uF

GCJ31CC71E106K 1210, X7S, 25V, 10uF, Soft term

GCM32EC71H106K 1210, X7S, 50V, 10uF

GCJ32EC71H106K 1210, X7S, 50V, 10uF, Soft term

GCM32EC71E226K 1210, X7S, 25V, 22uF

GCJ32EC71E226K 1210, X7S, 25V, 22uF, Soft term

DescriptionType/Size RV
Cap

Murata PN (14digit)

GCM18, GCJ18

(0603 case size)
25V

50V
GCM18, GCJ18

(0805 case size)
25V

X7R

X7R

X7R

X7S

X7S50V

GCM32 & GCJ32

25V

50V

25V

GCM31 & GCJ31

X7S

X7S

: In production 

: Under development   (Sample is available.) 
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Down-sizing proposal for filter in 12V batt. line 

Recommend

GCM 【X7*】 unit : inch

100 220 470 1 2.2 4.7 10 22 47 100 220 470

100 0402 0402

0805

0603

↓
0402

0805

0603

↓
0402

0805

0603

↓
0402

0805

↓
0603

0805

↓
0603

0805 0805

50 0402 0402

0603

↓
0402

0603

↓
0402

0603

↓
0402

0603

↓
0402

0603

↓
0402

0805

0603

↓
0402

0805

0603

↓
0402

0805

0603
0805

25 0201 0201 0201

0603

↓

0201

0603

↓

0201

0603

↓
0402

0603

↓
0402

0603

↓
0402

0603

↓
0402

0805

0603

↓
0402

0805

↓
0603

0805

0603

16 0201 0402

0603

↓
0402

0603

↓
0402

0805

↓
0603

10 0201 0201 0201 0402
0402

(C7)

6.3

GCM

Type

Rataed

Voltage

[V]

pF nF

Capacitance

0201 0402 0603 0805
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Comparison of ESD characteristics 

ESD test condition：150pF/2kΩ, Level method 

1. Same ESD performance can be achieved wit small case size. 

             e.g. : 0603 / 50V / 223  0402 / 50V / 473 

                      0603 / 50V / 333 – 104  0402 / 50V / 104 

2. No concerning about the other electrical parameters (same as D/S of low cap) 

3. 100V product line up will be expanded as high priority. 

4. Need to consider OEM requirement  Murata can support it. 

GCM 【X7R】 ESD(150pF/2000Ω、Level method)

102 152 222 332 472 682 103 153 223 333 473 683 104 154 224

1nF 1.5nF 2.2nF 3.3nF 4.7nF 6.8nF 10nF 15nF 22nF 33nF 47nF 68nF 100nF 150nF 220nF

unit

Case

size

[inch]

25

8 16 25

8 16 25 25 25 25

8 8 16

8 8

4

4 6 8

ESD[kV]

2

ESD[kV]

ESD[kV]

ESD[kV]

Capacitance

GCM

100

0402

0603

50

0402

0603

Rataed

Voltage

[V]

Type

No product line-up 

(Under consideration) 
4 2 2 

4 6 8 

2 2 2 4 4 No data 8 16 

25 8 
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Proposal of 2-Terminal for Filter in DC-DC and 
Decoupling in Processor, RFIC 

*Development schedule is subject to change without notice.   

104 105 106 226 476 107

GCM03 6.3V X7S GCM033C70J104K 0201, X7S, 6.3V, 100nF

GCM15 10V X7S GCM155C71A105K 0402, X7S, 10V, 1uF

GCM18 6.3V X7T GCM188D70J106M 0603, X7T, 6.3V, 10uF

GCM21 6.3V X7T GCM21BD70J226M 0805, X7T, 6.3V, 22uF

GCM31 4V X7T GCM31CD70G476M 1206, X7T, 4V, 47uF

GCM32 4V X7T GCM32ED70G107M 1210, X7T, 4V, 100uF

Type/Size RV
Cap

Murata PN 14digit Description

: In production 

: Under development   (Sample is available.) 
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Proposal of 3-Terminal capacitor for Decoupling 
cap in Processor/RFIC 

R10 R20 6R8 470 105 106

NFM15 4V X7* NFM15HC105*0G*

NFM18 16V X7S NFM18HC105C1C3

NFM18 4V X7* NFM18HC106*0G*

Type/Size RV
Cap

Murata PN 14digit

: In production 

: Under development   (Sample is available.) 

NFM series : 3-Terminal capacitor  
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Std. MLCC 

(2-Terminal) 

Low-ESL  

(3-Terminal) 

Impedance of Low-ESL cap at high frequency is low due to its low ESL. 

The structure is different from Conventional MLCC. 

What is Low ESL Capacitor ? 

0.00

0.01

0.10

1.00

10.00

0.1 1.0 10.0 100.0 1,000.0 10,000.0 

Im
p

e
d

a
n

c
e
 (
Ω

)

Frequency (GHz)Frequency(MHz) 
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<2-Terminal cap> 

Bad : Long current path 

Bad : Small sectional area  

          for current path 

Power 

GND 

Noise Current 

Noise Current 

GND 

Power 

Good : Short current path 

Good : Large sectional area  

            for current path 

Good : Multiple current path 

Comparison of structure between standard MLCC and Low-ESL 
cap. 

Low ESL Capacitor Structure 

<3-Terminal cap> 
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Quantity reduction : 

       4pcs of 2-Terminal cap      1pcs of 3-Terminal cap 
 

        *This is an image based on the design of products. The actual reduction of number of quantity is  

          depending on target impedance and PCB design.  

 

Capacitance :  

       0.22uF*4pcs (2-Terminal cap)   1uF*1pcs 3-Terminal cap 

  

Total capacitance of Low ESL-cap should be same or bigger than  

that of 2-terminal caps. 

Selection of 3-Terminal capacitor 

Example of replacement from 2-Terminal cap to 3-Terminal cap 
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Design optimization with 3-Terminal capacitor 

Advantage 1. Reduction of number of MLCC 

Advantage 2. Space saving of PCB 

Advantage 3. Compatible or better impedance design 

Anti-resonance : Design with 2-Terminal cap 

: Design with 3-Terminal cap 

Good impedance in system 
 

Improvement of Anti-resonance 
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4pcs:1.49mm2 

8pcs:3.35mm2 

4pcs:1.51mm2 

2pcs:2.28mm2 

1pc:1.01mm2 

1pc:1.01mm2 

-33.1% 

-32.2% 

-31.9% 

2pcs:2.28mm2 

or 

0.2 

Unit：mm 

0.35 

0
.7

5
 

0
.2

5
 

0
.2

5
 

The general land 

dimension of 

0201 size 

Effectiveness of PCB Space Reduction 
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Analysis 

（Check） 

Design 
・ Cap design 
・ Structure design 

・ Simulation 
・ Measurement 

Input 

Output 

・ CAD data 
・ Structure info. 
・ Circuit diagram 

・ Recommended parts 
・ Optimized Layout  
・ Evaluation data 

 Optimum cap design for power line 

P

G

PowerSI 

SIwave 

Prove Station 

Can be evaluated also, 
Voltage change 
Near field distribution 
Radiation noise 

100k 1M 10M 100M

Frequency[Hz]

1m

10m

0.1

1

10

Im
p
e
d
a
n
c
e
[o
h
m
]

100k 1M 10M 100M

Frequency[Hz]

1m

10m

0.1

1

10

Im
p
e
d
a
n
c
e
[o
h
m
]

100k 1M 10M 100M

Frequency[Hz]

1m

10m

0.1

1

10

Im
p
e
d
a
n
c
e
[o
h
m
]

100k 1M 10M 100M

Frequency[Hz]

1m

10m

0.1

1

10

Im
p
e
d
a
n
c
e
[o
h
m
]

Analysis for optimization 

Report optimized layout and parts 

Example of technical solution service 
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  -CAD data (“.pcb/.rul” format / “.brd” format) 

  -PCS property (Layer count/ Layer thickness/ Dielectric material/ Er/ matal material)    

  -Schematic 

  -Bills of material 

  -Assy. cost   Need if cost estimation including Assy cost is required 

  

Need but not necessary if it is included in CAD data. 

Necessity Information for Free Engineering Support 

CAD Software Ver. File Format 

ZUKEN 

CR-5000 
Rev.12 and Higher .pcb and .rul 

Cadence 

Allegro 
16.0 , 16.1 , 16.2 , 16.3 .brd 

Mentor Graphics 

PADS 

PADS PowerPCB v5.2a, V2005 , v2007 .pcb or .asc 

9.4 , 9.5 ODB++ 

Mentor Graphics 

Expedition 

EE7.9.x ODB++ 

V2005 , V2007.1 ~ EE7.9 ODB++ 

Technical support for design optimization 
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Proposal for DC cut and RF matching in V2X 
application 

Base 

Band 

GNSS 

Receiver 

Application 

Processor 
Interface 

CAN 

LIN 

Ethernet 

Security 

RF Transceiver (IEEE802.11p) 

C2 
C1 

FET (Tx) 

Code Cap. Tol. Cap. Range 

W +/-0.05pF ≦ 5.0pF 

B +/-0.1pF < 10pF 

C +/-0.25pF < 10pF 

D +/-0.5pF 5.1～9.9pF 

Capacitance tolerance 

The narrow capacitance step and tight tolerance  are 

available. Please contact to Murata. 

: In production 

: Under development   (Sample is available.) 

R10 R20 6R8 470 105 106

GCQ03 25V C0G C0G GCQ0335C1E**** Cap:R20-6R8 available

GCQ15 50V C0G C0G C0G C0G GCQ1555C1H**** Cap:R10-470 available

Type/Size RV
Cap

Murata PN 14digit remark

Code Cap. Tol. Cap. Range 

F +/-1% ≧ 10pF 

G +/-2% ≧ 10pF 

J +/-5% ≧ 10pF 
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Good performance for V2X application 

Impedance characteristics Q-frequency 

Best solution 

for DC cut at 

5.9GHz 

standard type 
GCM (Standard) / C0G / 50Vdc / 2.2pF 

GCQ (High Q type) / C0G / 50Vdc / 2.2pF  

Cu Electrode Layer 

Cu Internal Electrodes 

Ceramic 

Ni/Sn Plated Layer 

Low loss type ceramic material 
  ＆ 

Cu inner electrode 

High Q characteristics!! 
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Murata started New solution 

Company 

Name 

Murata Integrated Passice 

Solutions S.A. 

Location 
2, rue de la Girafe, 14000 Caen, 

France  

Incorporation 

Date 

2009 

(Murata acquired at Oct 2016) 

Business 

Description 
Silicon Capacitor, IPD solution 

Number of 

Employees 
130   
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Up to 250ºC 
High Reliability 

Stable Life 

Off-the-Shelf Customized Solution 

Solder 

mounting 

Wire-bonding 

/ Embedded 
Wire-bonding 

Capacitor Array 

Binary Capacitor 
IPD 

(Integrated Passive Device) 

What is Si-capacitor? 

2 terminal 4 terminal Vertical 

Capacitor 

+ Resistor 

+ Inductor 

 Si Capacitor - Product Type 

 Key Feature 

500 nF/mm2 
Miniaturization 

No cap degradation 

80 µm 
Ultra low profile 

 

Package 

Main Board 
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No Trench 

2D 

structure 

Murata Si-Cap Advantage 

Trench 

3D 

structure 

Deep Trench and Tripod Pillar 

Very effective to reduce the components ! 

Very easy to miniaturize the application ! 

500nF/mm2 

Trench with Tripod Pillar 
3D capacitor by using 

semiconductor processes 
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Basic Electrical Characteristics 

 Temperature Characteristics  DC Bias Characteristics 

High Cap Stability 

No Cap Degradation 
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Minimum requirements 

Automotive MLCC 

GCM0335C1H 

Automotive MLCC 

GCM155R72A 

SI-Cap 

WBSC 0302 

BV450V 

1. Capacitance stability +/-60ppm/℃, 

Independent of 

voltage 

+/-15%, 

Dependent on 

voltage 

+/-60ppm/℃, 

0.02%/V 

2. Appropriate capacitance 

    (470pF-1nF) 

~100pF 1nF 470pF 

3. Resistance to voltage 50V  100V ~150V 

4. AEC-Q100/200 

compliance 

AEC-Q200 

(Compliant) 

AEC-Q200 

(Compliant) 

AEC-Q100 

(Available) 

Si-cap can meet the all requirement 

LD 

Stable pulse 
 -> Capacitance stability 
 
High peak pulse 
 -> Appropriate capacitance 
 -> Resistance to voltage 
 
Automotive grade 
 -> AEC-Q100/200 compliance 
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Wide range of scanning angle Long distance detection 

Balance among reliability, mounting, & cost  

Where LiDAR to go 

Width 

Peak 

Peak 

Width 

High peak & 

narrow 

Multi-

channels 

CAN or SMD Downsizing 

LiDAR 
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High peak & narrow pulse 

Power limitation by 
“Eye-safe” 

High peak pulse for 
long distance 

LD 

Driver 

FET 

Width 

Peak 

Peak 

Width 

Minimize the ESL. 
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LD 

Decoupling cap 

Driver 

FET 

1st solution ; Vertical Si-Cap 

SICAP SICAP LD 

LD 

Design optimization for  

lower loop ESL & miniaturization. 

WBSC series 

Standard Si-Cap for wire-bonding 
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2nd solution ; Si-IPD 

S-IPD = Si-Interposer + Passive components 

Si-IPD LD 

SW Device 

Reduce the parasitic 

inductance as much 

as possible 

Ci 

More advanced solution by Si-IPD 

Ultra minimized ESL 
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Thank you very much for your attention !! 


