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Industry block diagram
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(a) AC/DC, DC/DC Converter
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https://pim.murata.com/en-eu/pim/search/?productCategoryId=ceramicCapacitorLead&partNum=DE1*&searchCondClass=1&page=1&pageSize=20&searchCond=productionStatus%3Bavailable&realtime=1
https://pim.murata.com/en-eu/pim/search/?productCategoryId=ceramicCapacitorLead&partNum=DE2*&searchCondClass=1&page=1&pageSize=20&realtime=1&searchCond=productionStatus%3Bavailable
https://www.murata.com/en-eu/search/productsearch?cate=cgsubCeramicCapacitors&partno=GA3*&stype=2&realtime=1&scon=productionStatus;0_avairable@In%20Production
https://pim.murata.com/en-eu/pim/search/?productCategoryId=ceramicCapacitorSMD&partNum=DK1*&searchCondClass=1&page=1&pageSize=20&realtime=1
https://pim.murata.com/en-eu/pim/search/?productCategoryId=ceramicCapacitorSMD&partNum=KCA*&searchCondClass=1&page=1&pageSize=20&realtime=1
https://pim.murata.com/en-eu/pim/search/?productCategoryId=ceramicCapacitorSMD&partNum=EVA*&searchCondClass=1&page=1&pageSize=20&realtime=1
https://www.murata.com/en-eu/search/productsearch?cate=cgsubCeramicCapacitors&partno=DE1*&stype=2&realtime=1&scon=productionStatus;0_avairable@In%20Production
https://www.murata.com/en-eu/search/productsearch?cate=cgsubCeramicCapacitors&partno=DE2*&stype=2&realtime=1&scon=productionStatus;0_avairable@In%20Production
https://www.murata.com/en-eu/search/productsearch?cate=cgsubCeramicCapacitors&partno=GA3*&stype=2&realtime=1&scon=productionStatus;0_avairable@In%20Production
https://www.murata.com/en-eu/search/productsearch?cate=cgsubCeramicCapacitors&partno=DK1*&stype=2&realtime=1&scon=productionStatus;0_avairable@In%20Production,1_underDevelopment@Under%20Development
https://www.murata.com/en-eu/search/productsearch?cate=luCeramicCapacitorsSMD&partno=GRM*&stype=2&realtime=1&scon=productionStatus;0_avairable@In%20Production&scon=ceramicCapacitorsSMD-tempeCharacteristics;C0G
https://www.murata.com/en-eu/search/productsearch?cate=luCeramicCapacitorsLead&partno=RDE*&realtime=1&scon=ceramicCapacitorsLead-tempeCharacteristics;C0G
https://www.murata.com/en-eu/search/productsearch?cate=luCeramicCapacitorsSMD&partno=GRM*R7*&stype=2&realtime=1&scon=productionStatus;0_avairable@In%20Production&scon=ceramicCapacitorsSMD-tempeCharacteristics;X7R@X7S@X7T@X7U
https://www.murata.com/en-eu/search/productsearch?cate=luCeramicCapacitorsLead&partno=RDER7*&realtime=1&scon=ceramicCapacitorsLead-tempeCharacteristics;X7R@X7S@X7T&scon=productionStatus;0_avairable@In%20Production
https://www.murata.com/en-eu/search/productsearch?cate=luCeramicCapacitorsSMD&partno=KRM*R7*&stype=2&realtime=1&scon=productionStatus;0_avairable@In%20Production&scon=ceramicCapacitorsSMD-tempeCharacteristics;X7R@X7S@X7T@X7U
https://www.murata.com/en-eu/search/productsearch?cate=luCeramicCapacitorsLead&partno=RDER7*&realtime=1&scon=ceramicCapacitorsLead-tempeCharacteristics;X7R@X7S@X7T&scon=productionStatus;0_avairable@In%20Production
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(a) DC/DC Converter
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C2 : Smoothing capacitor (Class?2) C3 : Snubber,

GRM Series High Voltage up to 1,250V
GR3 Series High Ripple Current
GRJ Series  Soft termination

@’ KRM Series Metal Termination with GRM
- ' KR3 Series Metal Termination with GR3

GRM Series
High Voltage up to 1kV(C0G,U2J char)

KRM Series
High Voltage up to 1kV (C0G,U2J char)

Film capacitor MLCC

- &

l ﬁq RDE Series Epoxy Coating with Lead
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https://pim.murata.com/en-eu/pim/search/?productCategoryId=ceramicCapacitorSMD&partNum=GRM*&searchCondClass=1&page=1&pageSize=20&realtime=1&displayChangeClass=conditionTileView
https://pim.murata.com/en-eu/pim/search/?productCategoryId=ceramicCapacitorSMD&partNum=GR3*&searchCondClass=1&page=1&pageSize=20&realtime=1&displayChangeClass=conditionTileView
https://pim.murata.com/en-eu/pim/search/?productCategoryId=ceramicCapacitorSMD&partNum=GRJ*&searchCondClass=1&page=1&pageSize=20&realtime=1&displayChangeClass=conditionTileView
https://pim.murata.com/en-eu/pim/search/?productCategoryId=ceramicCapacitorSMD&partNum=KRM*&searchCondClass=1&page=1&pageSize=20&realtime=1&displayChangeClass=conditionTileView&searchCond=productionStatus%3Bavailable&searchCond=tempChara%3BX5R%2CX5S%2CX5T%2CX6S%2CX6T%2CX7R%2CX7S%2CX7T%2CX7U%2CX8L%2CX8R%2CX8M%2CX8N
https://pim.murata.com/en-eu/pim/search/?productCategoryId=ceramicCapacitorSMD&partNum=KR3*&searchCondClass=1&page=1&pageSize=20&realtime=1&displayChangeClass=conditionTileView
https://pim.murata.com/en-eu/pim/search/?productCategoryId=ceramicCapacitorLead&partNum=RDE*&searchCondClass=1&page=1&pageSize=20&realtime=1&displayChangeClass=conditionTileView&searchCond=productionStatus%3Bavailable&searchCond=tempChara%3BX7R%2CX7S%2CX7T%2CX8L
https://pim.murata.com/en-eu/pim/search/?productCategoryId=ceramicCapacitorSMD&partNum=GRM*&searchCondClass=1&page=1&pageSize=20&realtime=1&displayChangeClass=conditionTileView
https://pim.murata.com/en-eu/pim/search/?productCategoryId=ceramicCapacitorSMD&partNum=KRM*&searchCondClass=1&page=1&pageSize=20&realtime=1&displayChangeClass=conditionTileView&searchCond=productionStatus%3Bavailable&searchCond=tempChara%3BC0G%2CCHA%2CU2J%2CX8G
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(b) Inverter, Servo

C1 : For Common mode noise (Safety Certificated)

O

EVA series

@®

A3 series

Ei

T ¢ K1 series
C2 : Smoothing capacitor (Class2) C3 : Snubber,
y GRM Series  High Voltage up to 1,250V GRM Series
GR3 Series  High Ripple Current -; High Voltage up to 1kV (COG,U2J char)
GRJ Series Soft termination

. 0wy KRM Series
7 KRM Series Metal Termination with GRM .q’ Fligh Voltage up to 1kV' (COG,U2J char)

- 7 KR3 Series Metal Termination with GR3 -

H RDE Series Epoxy Coating with Lead

=

We have some success case to replace Film cap

E1/DE2 series M KCA series
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https://www.murata.com/en-eu/search/productsearch?cate=luCeramicCapacitorsLead&partno=DE1*&realtime=1&scon=productionStatus;0_avairable@In%20Production
https://www.murata.com/en-eu/search/productsearch?cate=luCeramicCapacitorsLead&partno=DE2*&realtime=1&scon=productionStatus;0_avairable@In%20Production
https://pim.murata.com/en-eu/pim/search/?productCategoryId=ceramicCapacitorSMD&partNum=GA3*&searchCondClass=1&page=1&pageSize=20&realtime=1&displayChangeClass=conditionTileView
https://pim.murata.com/en-eu/pim/search/?productCategoryId=ceramicCapacitorSMD&partNum=DK1*&searchCondClass=1&page=1&pageSize=20&realtime=1&displayChangeClass=conditionTileView
https://pim.murata.com/en-eu/pim/search/?productCategoryId=ceramicCapacitorSMD&partNum=KCA*&searchCondClass=1&page=1&pageSize=20&realtime=1&displayChangeClass=conditionTileView
https://pim.murata.com/en-eu/pim/search/?productCategoryId=ceramicCapacitorSMD&partNum=GRM*&searchCondClass=1&page=1&pageSize=20&realtime=1&displayChangeClass=conditionTileView
https://pim.murata.com/en-eu/pim/search/?productCategoryId=ceramicCapacitorSMD&partNum=GRM*&searchCondClass=1&page=1&pageSize=20&realtime=1&displayChangeClass=conditionTileView
https://pim.murata.com/en-eu/pim/search/?productCategoryId=ceramicCapacitorSMD&partNum=GR3*&searchCondClass=1&page=1&pageSize=20&realtime=1&displayChangeClass=conditionTileView
https://pim.murata.com/en-eu/pim/search/?productCategoryId=ceramicCapacitorSMD&partNum=GRJ*&searchCondClass=1&page=1&pageSize=20&realtime=1&displayChangeClass=conditionTileView
https://pim.murata.com/en-eu/pim/search/?productCategoryId=ceramicCapacitorSMD&partNum=KRM*&searchCondClass=1&page=1&pageSize=20&realtime=1&displayChangeClass=conditionTileView&searchCond=productionStatus%3Bavailable&searchCond=tempChara%3BX5R%2CX5S%2CX5T%2CX6S%2CX6T%2CX7R%2CX7S%2CX7T%2CX7U%2CX8L%2CX8R%2CX8M%2CX8N
https://pim.murata.com/en-eu/pim/search/?productCategoryId=ceramicCapacitorSMD&partNum=KR3*&searchCondClass=1&page=1&pageSize=20&realtime=1&displayChangeClass=conditionTileView
https://pim.murata.com/en-eu/pim/search/?productCategoryId=ceramicCapacitorLead&partNum=RDE*&searchCondClass=1&page=1&pageSize=20&realtime=1&displayChangeClass=conditionTileView&searchCond=productionStatus%3Bavailable&searchCond=tempChara%3BX7R%2CX7S%2CX7T%2CX8L
https://pim.murata.com/en-eu/pim/search/?productCategoryId=ceramicCapacitorSMD&partNum=GRM*&searchCondClass=1&page=1&pageSize=20&realtime=1&displayChangeClass=conditionTileView
https://pim.murata.com/en-eu/pim/search/?productCategoryId=ceramicCapacitorSMD&partNum=KRM*&searchCondClass=1&page=1&pageSize=20&realtime=1&displayChangeClass=conditionTileView&searchCond=productionStatus%3Bavailable&searchCond=tempChara%3BC0G%2CCHA%2CU2J%2CX8G

(c) Controller / PLC, DSC, CNC, SCADA

APU Power Line

24V PMIC 5V~1V
Smooth&Backup _ _ _ decoupling Estimated Target Z : 40mQ@100MHz Red"‘ceaso/
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Goggggage T g 0 0 0 o
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: o . 1 S
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. , e o
GRT Series  High Reliability MLCC e o 4 i ~ :
v'No area for low Z. g \ ek : "l 38-9m_|""' i YEnougharea for low Z,
f(‘fxﬁ'lz - ¢ = 10m .\ . . Lo L . . . . - . J’
T%.i NFM Series 3 Terminals Low ESL MLCC v'No further Z improvement NAav o REE v'large Z improvement
by increasing Std MLCCs qty. et NV S NN by increase LowESL MLCC qty.
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https://pim.murata.com/en-eu/pim/search/?productCategoryId=ceramicCapacitorSMD&partNum=GRM*&searchCondClass=1&page=1&pageSize=20&realtime=1&displayChangeClass=conditionTileView
https://pim.murata.com/en-eu/pim/search/?productCategoryId=ceramicCapacitorSMD&partNum=NFM*&searchCondClass=1&page=1&pageSize=20&realtime=1&displayChangeClass=conditionTileView
https://pim.murata.com/en-eu/pim/search/?productCategoryId=ceramicCapacitorSMD&partNum=GRT*&searchCondClass=1&page=1&pageSize=20&realtime=1&displayChangeClass=conditionTileView

(c) Controller / PLC, DSC, CNC, SCADA

Set Trend Typical Circuit
Controller become high performance &
smaller size AC200Y Ac/DC pmit! {jjzi g g g s —'HE\E_LHA} DC/DC [~ 3.3V
Size Trend -_;I; A ;. > J’_'
FPGA, APU larger o tousov v
-> the number of MLCC is increased S~BpCS CRU <o DC/DC —m;r CPU
Substrate smaller GRT series 7/
-> Mounting space limited oA d
Inverter ”*fng‘;‘gf Recommend
MLCC Needs ylt:;\fn?ii:\leiap
v' Higher capacitance, Low ESL

v Smaller case size,
v' Low ESL type required(NFM series)
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(d) Ethernet, PA

Ethernet

&x) DC-DC Converter ex) LAN Connecter

iéiéf;

Trans module

Lopooono)

[

1 1
-5 )

board

Y o LLITTITI

LELEELS

C : secondary coupling

if“a GR4 Series for Etheret LAN and primary-

secondary coupling of DC-DC
converters

PA

Antenna Y DC Block

11
C Cg
Impedance matching

C : DC-Cutting and Matching

D : Reduction of Reflection loss -> Tight tolerance
‘? GJM Series Reduction of Insertion loss -> Low ESR / High Q

Hi-Q capacitor can reduce the loss.
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https://pim.murata.com/en-eu/pim/search/?productCategoryId=ceramicCapacitorSMD&partNum=GR4*&searchCondClass=1&page=1&pageSize=20&realtime=1&displayChangeClass=conditionTileView
https://pim.murata.com/en-eu/pim/search/?productCategoryId=ceramicCapacitorSMD&partNum=GR4*&searchCondClass=1&page=1&pageSize=20&realtime=1&displayChangeClass=conditionTileView
https://pim.murata.com/en-eu/pim/search/?productCategoryId=ceramicCapacitorSMD&partNum=GJM*&searchCondClass=1&page=1&pageSize=20&realtime=1&displayChangeClass=conditionTileView

Thank you very much for your attention !!
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