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»
1. About This Tool muRata P

1_1- Outllne NNOVATOR IN ELECTRONICS

® \What can this tool be used for

This tool calculates and graphs insertion loss characteristics for filter circuits based on items
selected from the Murata components suitable for automobile use, which form the elements in the

filter circuit.
Murata components

Power inductor (L)

Ferrite bead (BEAD)

Common mode choke coil (CMCC)
Multilayer ceramic capacitor (MLCC)

*Only fixed numbers can be selected

® [eatures

v" Filter circuits can consist of up to eight elements.

v' Selecting the frequency range you wish to reduce noise for will display Murata-recommended
filter circuit details by default. You can also easily select element items by specifying the
application and the rated current/rated voltage.
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»
muRata P

INNOVATOR IN ELECTRONICS

2. Quick Operation Guide
2-1. Start of This Tool

® Click the [Noise Filter Design Support Tool] on the top page of SimSurfing, the screen of this tool is
displayed.

e

Design Support Software
"SimSurfing”

&)

’ Characteristics Viewer @

Products page tap & | Design Teols page top @

[Videal

Part Number
Crossing Search -lol e
o Resin Molding
o® SMD Type
Ceramic Capacitars

Three-terminal
Capacitors

Multilayer Ceramic

. = Lead type Ceramic
Capacitors

Capaitors

»,
#%® Polymer Capacitors

Ferrite Beads

2%, Naise fiters far sudio lines

. =% Common mode

-
.2
+%,. Power Inductors Choke Colls

e
~72L2 RF Inductars

Frequency Specified Filters

[Videa) Artr

' Selection Tool @

DC-DC Converter
& Design Support
Tool

. NTC Thermistor
-’ Performance
imulator

PTC Thermistor
P Performance

« Medium voltage
~.o* Capacitor
Selection Tool

#4 Noise Filter Design
Te® Support Tool

¥ou can select the sppraprite coramic
capacitors veth the roted valmge
[250V oe aver] by your sperating
conditin,

Yiou can selext the spproprinte. paver

au can sslect pert for naise fiker

by yaur perc

imulator

rsertion loss af fier

canvertars.

choke, 2nd

L, cammaon

Settings

Simulation result

e ———— 3

Powertrain/safety () Infotainment

[Rated current of L/Bead/CMCC Q

A * Select the rated current required for the part

[Rated voltage of MLCC/CMCC (7]

Differential mode Insertion loss [ Common mode Insertion loss [ - I

.=, IC-Timing Device
" Search Tool

Vou can ssarch the apprapriate timing
davices (CERALOGH or crystal nfts)
for 1.

V * Select the rated voltage required for the part

[ Target frequency range for noise reduction (7]

¥ 0.15MHz~10MHz [020MHz~300MHz [J300MHz~1GHz
(CWMWISW band, et} (FMband VHF/Band3, ete)  (DAB/GPS band, etc)

Simulation circuit
+

(7] o

Element1[Element2[Element3[Element4[Element5|Element6]Element7|Elements) L0
T R S (< R R — — — N S AU

IDescription (Grade

22 0uH/550.0mA/0.6850hm/1210/3225(inch/

L1 LQH32PH220MNC [mm)/1 7mm

IC2 MLCC 10uF v

IPowertrain/Safety
C1 L1 Cc2

r O ik QOp1

I
I

This is the IL calculation for the initial characteristics of a typical MLt
Rated Voltage and Current of selected filter

63 vV J055 A

C (ambient temp. 25 deg C).

*“The recommended circuit configuration and items cannot be changed.
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2. Quick Operation Guide
2-2. Screen Configuration

»
muRata P

INNOVATOR IN ELECTRONICS

® This tool consists of four elements.

Select/Settings
(a) Select conditions

(b) Circuit configuration

(c) Item selection

Settings
(Apphcation 0

® Powertrain/safety () Infotainment

a
@ || o — o

0.05 |A * Select the rated current required for the part
qf P
[Rated voltage of MLCC/CMCC 9
6.3 |V *Select the rated voltage required for the part
ge req »

[ Target frequency range for noise reduction 0

¥ 0.15MHz~10MHz [120MHz~300MHz []300MHz~1GHz
Qmmsw band, etc ) (FMband VHF/Band3, etc)  (DAB/GPS band, etc)

AN\

Output

(d) Insertion loss display

Simulation result
Differential mode Insertion loss 0 Spasameter Dor: g Common mode Insertion loss 0 Sparamerer o 5@)‘

(d)

\

Simulation circuit

Recommended +

(7]

(b)

N

[ [Element1]Element2[Element3[Element4[Element5[Element6[Element7[Elements]
[Recommended JC L € | | | | | |

(c)

item [Description Grade
IC1 MLCC 10uF v
22 .0uH/550.0mA/0.6850hm/1210/3225(inch/ .
L1 LQH32PH220MNC mm)/1.7mm Powertrain/Safety
IC2 MLCC 10uF v

—i—

—i—
¢

This is the IL calculation for the initial characteristics of a typical MLCC (ambient temp. 25 deg C).

N\ *The recommended circuit configuration and items cannot be cnangedj

ated Voltage and Current of selected filter
6.3 ) |0.55 A

%
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»
2. Quick Operation Guide muRata B
2-3. How to Use Each Component (1/4)

Select the application, the rated current/rated voltage, and the target frequency
range for noise reduction

(b) Circuit configuration Filter circuit configuration

(a) Select conditions

(c) Item selection Selecting circuit component element items

Graphs showing differential mode insertion loss and common mode insertion loss

(d) Insertion loss display (if CMCC is selected) are displayed

(a) Select conditions

The assistance feature provided with this tool recommends filter circuit configurations and items
meeting the conditions you have selected.

*You do not need to select conditions when opting to not use the recommended circuit.
Settings

Application

® Powertrain/safety O Infotainment

How to operate
Select an application.
Select the L, BEAD, CMCC rated current from the

(

Rated current of L/Bead/CNMCC L ? puII-down menu.
A * Select the rated cnrrent required for the part 3 Select the C and CMCC rated voltage from the
: pull-down menu.
Paiiot vulingys il L BORD IS0 ~ 4 Select the target frequency range for noise
\-" * Select the rated voltage required for the part reduction (multiple choices aIIowed).
Target frequency range for noise reduction L ?
W 0.15MHz~10MHz [120MHz~300MHz [1300MHz~1GHz . ]
CWAW/ST band, etc) (FMband VHFBand3, etc)  (DAB/GPS band, etc) Ilz_u;fher details on terms, etc. can be found by
clicking on
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»
2. Quick Operation Guide muRata -
2-3. How to Use Each Component (2/4)

(b) Select the circuit configuration

Select up to eight elements from L, BEAD, CMCC and C to configure a filter circuit to calculate
insertion loss for.

*To use the recommended circuit (based on selected conditions), select the Recommended tab to automatically configure
the circuit. Note that circuit configurations in the Recommended tab cannot be changed here.

How to operate
1 Click the “+” tab.

Configuring a new circuit When the pop-up message appears, select “Create circuit”.

2 (To configure a circuit based on an existing circuit, select the circuit you wish to copy
from the pop-up message).
Circuit configuration method 3 Click the “Element” cell, and select from L, BEAD, CMCC and C appearing in the pull-

down menu.

New Simulation circuit x

- Copy Recommended circuit
O Copy SIM1 circuit
O Copy SIM2 circuit

X x
Recommended SiM1 SiMv2

OK
Element1]Element2]Element3]Element lement6Element7[Elementg]
im2 Ic CMCC_|C L . Il 5 | Circuit symbol descriptions
L \ L :
c1 CMCC1 €2 L Hemee Power inductor
o mnt IBEAD o .
” LWJ \— " BEAD  Ferrite bead
T r?m‘ T CMCC  common mode choke coil
ko o C Multilayer ceramic capacitor
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2. Quick Operation Guide
2-3. How to Use Each Component (3/4)

»
muRata P

INNOVATOR IN ELECTRONICS

(c) Item selection

Elements items making up a circuit are selected using “mini SimSurfing”. This allows for the
selection of items which specify the values and ranges for each electric characteristic item.

* To use the recommended circuit (based on selected conditions), select the Recommended tab to automatically configure

the circuit.

Note that circuit configurations in the Recommended tab cannot be changed here.

Q
ltiem Dd 1 Grade
Ic4q MILCCIO 01uE | > 1
t t
lcmMcci "
c2  [MLCCl0.01uF v 2
BEAD1
c3  |MLc(] M 3
This is the IL calculation for the initial characteristics of a typical MLCC (ambient temp. 25 deg C)

Rated Voltage and Current of selected filter

25 vV |5 A

Basic | S-parameter  @Usage note /] Mixed Mode [JMultiple Graphs
1 2
ot L S
S 1zal| Re | ixa| 8¢
rm‘: 1zdI| Rd | Ixdi| 6d
* The reference impedance in differential and common mode are 100 ohms and 25 ohms respectively.

| Search Function On/Off 7 General Advanced

Select P/N : DLW215Z121HQ2 Ttems 60 /| Automotive

Part Number Zc@100MHz Lc Cutoff Freq. Size Code T size Rated Current Rated Veltage

Part Number Search ()2 (3500 | ohm 200 | uH | (Al “ V] (selectA = ||V (Select s = £ 18000 | mA £ 1300

2 1GHz (USB2.0) VAREX-CY V14 _ A _
Clear Conditien|

v

v

DC Resistance
= 45

Part Number

Cutoff Freq.
(GHz)

Q PLTSBPH1015R6Sh 100

Q PLTSBPH2014R45N 200

=) PLTSBPH3O13R7SH 300

z
= = uK | 218 =
= =0 uH ;2 L o ~ -
zc@ = cuto]| | Part Number Zc@100MHz L
2 (ohm) (uH)

Select the Part Number,and then click this button. (=) PLT5BPHS0L3R1SN 500

Z Z.5GHZ (USB3.1

[PLTSBPH1015R6SN] seiect the Part Number,and then click this but

= ohm

Genl with £4. |

Circuit

| single

How to operate

Click the “Item” cell you wish to set.
Select items using the mini SimSurfing pop-up.
Click the Set bar at the bottom of the mini SimSurfing window.

Close mini SimSurfing and return to the tool screen.

*Only fixed values can be used for MLCC

Application

ohm | ] (Select s | ¥ (Select Al

| Infotainment
| Pewertrain/Safet,

4 -
Jitem Del Grade
C1 MLCC] v
T00.00hm/5600. 0mA/80.0V/0 00520NM/B635 -

CMCCPLTSBPH1015RESN |, o0t Powertrain/Safety

c2  |mLcc |

BEAD1

3 vcd |
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»
2. Quick Operation Guide muRata ‘
2_3. HOW to Use EaCh Component (4/4) INNOVATOR IN ELECTRONICS

(d) Displaying insertion loss characteristics

Insertion loss is calculated and displayed based on circuit configurations and items set or selected.

Settings -
T O T ... BT )
® Powertrain/safety O Infotainment
Rated current of L/Bead/CMCC (7]
A * Select the rated current required for the part
Rated voltage of MLCC/CMCC 9
V * Select the rated voltage required for the part
Target frequency range for noise reduction o
M 0.15MHz~10MHz [ 20MHz~300MHz L] 300MHz~ \ /
LWMW/SW band, ete.) (FMbandVHF/Band3, etc)  (DAB/GPS band, N
Simulation circuit ]
= |

2

Differential mode Inzertion loss a Common mode Inzertion lozs 9 \
* Speramctar Port Batting * Sparzmasar Port S4teing

~

= on

How to operate

1 Click the “Run” button 0 —
2 The graph will appear ’\ M
100 &

A N

sds21[dB]
scc21[dB]

100k M 10M 100M 1G 100k M 10M 100M 1G
Frequency[Hz] Frequency[Hz]
VI Mrecommended, sds21 [v|Mrecommended, scc21
\E-swmt sds21 [ msim1, scc21 /
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»
3. Use Cases and Detailed Descrigotion muRata P
1

3-1. Using a Murata-recommended Circuit (1/3)

(Case) A user wishes to reduce noise in the 100 MHz range, for a circuit used for infotainment, with
a rated current of 3 A, and a rated voltage of 50 V required for the filter.

[1] Select the conditions

\ 4
I o T © ... . R © e e
@® Powertrain/safety O i
[Rated current of L/Bead/CMCC o
A * Select the rated current required for the part
[Rated voltage of MLCC/CMCC Q
V * Select the rated voltage required for the part
[ Target frequency range for noise reduction o
M 0.15MHz~10MHz  []20MHz~300MHz [ 300MHz~1GHz
(LWMW/SW band, etc.) (FM band VHF/Band3, etc) ~ (DAB/GPS band, etc))

Simulation circuit
+

Q Q
[Element1]Element2[Element3[Element4] \
pm—t | R O
ci L1 c2
) O Powertrain/safety ® Infotainment . Select Infotainment
l l Rated current of L/Bead/CMCC o
l 1 A * Select the rated current required for the part 3 Click the yellow cell, and then select “3.0”
*The recommended circui from the U”'dOW” menu.
™ i IR at<d voltage of MLCC/CMCC o P
V * Select the rated voltage required for the part 3 Click the yellow cell, and then select “50” from
Target frequency range for noise reduction 0 the pU"-dOWﬂ menu.
[10.15MHz~10MHz ™ 20MHz~300MHz [1300MHz~1GHz Select “20 MHz ~ 300 MHZ” to
(LW/AMW/SW band, etc.) (FM band/ VHF/Band3, etc.) (DAB/GPS band, etc) include the target freq uency range
\_ of 100 MHz )

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 2018 10



»
3. Use Cases and Detailed Description muRata P
2

3-1. Using a Murata-recommended Circuit (2/3)

[2] Display the circuit configuration and items (automatic)

Suulion el
Application | Differential mode Ensertion loss @ e Common mode Insertion loss 7 e
«Sparaveter Por Setting “Sparaveter Fon Setting

O Powertrain/safety ® Infotainment

Rated current of L/Bead/CMCC Q

A * Select the rated current required for the part

Rated voltage of MLCC/CMCC

‘J * Select the rated voltage required for the part

0
O015MHz~100Hz B 200MHz-3000MHz O 3000MHz-1GHz

(LW/MW/ ST band, etc ) (FMbapd VHFEapdd, sc)  (DAB/GPS band, et )

Simulation circuit

== -

0 7

Element1|Element2|Element3|Elementd||ElementS|Element&]Element?|Elements) T ID Lo (Grade

Feomeee e Jowcc o peap Jo [ [ [ ] [SJccoowr v ]

lemecpLwsetz2s1maz 250 J0mi3000.0mA/S0.0V/0.020hmIS050M s fotzinment
c1  cMcci €2 BEADT €3 '
c2 |MLCClo.0iuF
2 O e n 120.00hm/3000.0mA/0_03chm/1608mm (06 -
BEAD1 [BLM18KG121TZ1 Y. - - Infotainment
MJ 03inch)0.75mm
-= :: == -= IC3 MLCC/0.01uF
Ha Cr ] =
*The recommended circuit configuration and fizms cannot be changed. This is the IL calculation for the inftial charactenstics of a typical MLGC (ambient temp. 25 deg CJ.

Rated Voltage and Current of selected filter
|5l] Vv |3 A

The circuit configuration and items will appear automatically when conditions are selected.

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 2018 11



»
3. Use Cases and Detailed Description muRata P
3

3-1. Using a Murata-recommended Circuit (3/3)

[3] Display the insertion loss graphs

H 13 ” -
Click the “Run” button. The graph will appear.
e
icati (7] Differential mode Insertion loss 2 T Common mode Insertion loss S,
O Powertrain/safety ® Infotainment e - 2 -
Rated current of L/Bead/CMCC (7] P N\ . M
] =
A * Select the rated current requirefbr the part g 0 ™ g s \\\
Rated voltage of MLCC/CMCC @ \ Y a2
tag @ B am 7 & /
'\.- * Select the rated voltage requirg@ibr the part a0 \l_/ o \ /
Target frequency range for noise reduction (7] 100k ™ 10M 100M 16 Yook ™ 10M 100M 16
Frequency[Hz] Frequency[Hz]
O0.15MHz~10MHz & 20MHz~-30Q0= [ 300MHz~1GHz
(LTWMW/ET band, =) (FMbad VHFBand3, W) (DAB/GPS band, #tc) d ] 521 7] e scc21
Simulation circuit I
¥
@) (7]
Element1|Element2|Element3|Elemenid|Element5|Element6|Element7|Element ] {%C D0IF v oLl N
Recommended ||C CMCC_|C BEAD | ] -
b [250.00hm/3000.0mASS0.0V/0.020hm/5050m .
ICMCC1DLWSBTZ251TQ2 /2 5mm Infotainment
c1 CMCCA c2 BEAD1 C3 M/ Smm
Ic2 MLCC|0.01uF v
™G o i [120.00hm/3000.0mA/0.030hm/1608mm (06 ]
l MJ l [BEAD [BLM18KG121TZ1 3t Temm Infotainment
:= IC3 MLCC|0.01uF w
[T —‘7 —‘7 —‘7 o
*The recommended circuit configuration and ftems cannot be changed. This is the IL calculation for the inftial characteristics of a typical MLGG (ambient temp. 25 deg C).
Rated Voltage and Current of selected filter
|5l] Vo3 A

*Recommended circuit configurations and items cannot be changed here.
First copy the Recommended circuit before making changes to Recommended circuit configurations and items.
For more details, see “3-4. [Notes] Filter Circuit Configuration Settings”.

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 2018 12



»
3. Use Cases and Detailed Description muRata P

3-2. Configuring Circuits Without the Use of Recommended
Circuits (1/5)

(Case) A user wishes to reduce noise in the 100 MHz range for a C-L-C pi-type filter used in
powertrain applications, with rated current of 3 A required for the filter.

[1] Bring up the design new circuit tab

Simulation result
Differential mode Insertion loss. e Common mode Insertion loss e
* S parematar Port Setting * Sparamster Port Setting

Copy Filter ®
TPy RErTITended circuit
O Copy SIN
I (2) When the pop-up message appears,
Simulation circuit select “Create circuit”

x x
Recommended SiM1

* Conditions do not need to be set

B e

llem  [Descripion  [Grade |
Element1]|Element2|Element3|El Cl k h “« b hents| -, e e e
— — — + == .
|S|M2 (1) IC t e ta ——I This is the IL calculation for the initial characteristics of a typical MLCC (ambient temp. 25 deg C).
Rated Voltage and Current of selected filter
v O O A4 A

-> The “Sim x” tab will appear, allowing you to design a new circuit.

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 2018 13



3. Use Cases and Detailed Description

»
3-2. Configuring Circuits Without the Use of Recommended Jll!ﬂZﬂ_tﬂ ‘
Circuits (2/5)

[2] Filter circuit configuration

Recommended @‘
(1) Click the new tab

-

Element1|Element

-lementd|Elements|Elements|Element7|Elementd)
EINE C L
D
c1 11 |-
CMCC —|
SO BEAD

Pz O l (2) Click the “C” 9

-> Click the “Element” cell in the new tab, and select “C” for Element 1, “L” for Element 2, and

“C” for Element 3 from L, BEAD, CMCC and C in the pull-down menu to configure a C-L-C pi-
type filter.

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 2018 14



3. Use Cases and Detailed Description

3-2. Configuring Circuits Without the Use of Recommended
Circuits (3/5)

»
muRata P

INNOVATOR IN ELECTRONICS

[3]-1 Select the first item used to configure the circuit

-> For MLCC, select the capacitance.

-

ltem

IC1

MLQC

L1

0.00MuF

IC2

0.0022uF

ML 0.0047uF

o

0.01uF

0.022uF

0.047uF

0.1uF

0.22uF

Rated Voliage

[3]-2 Select the second element used to configure the circuit

0.47uF
1uF

2 2uF

| 4. TuF
10uF

Description

(Grade

| 1

A

I1Lul.:mti::n for the initial characteristics of a typical MLCC (ambient temp. 25 deg C).
elected filter

[3]-2-1. To select the inductor (L), click the (“Click here to select a product”) cell in the “Item” column.

-

Description

(Grade

litem
e Y .
L1

m.JUI’ VI

This is the IL calculation for the initial characteristics of a typical MLCC (ambient temp. 25 deg C).

Rated Voltage and Current of selected filter

[ v

L

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 2018 15



»
3. Use Cases and Detailed Description muRata P

3-2. Configuring Circuits Without the Use of Recommended
Circuits (4/5)

[3]-2-2. When the mini SimSurfing pop-up appears:

i. Select "Powertrain/Safety” under Application.

ii. Setthe minimum indicator value to “3000 mA” under Rated current (I_temp.).

iii. Click on the Inductance field to rearrange results in descending order.

iv. Select items with the largest L value from the sizes permitted

v. Click the blue bar on the bottom of the mini SimSurfing window to confirm the selected items. The name

of the selected item will appear in the blue bar.

<mini SimSurfing>

Display Part Series | General

select P/N : MDH12577C-150MA Ite (lV) /| Automaotive
Part Number Inductance Size code T size I_temp. I_saturation DiC Resistance DT Resistance Application
Part Number Search (a0 |uH | (seeccany <] (= (s mm = [soon | mA = (10000 | mA =73 |ohm (= e78 | ohm | (M) (Select amy
¥ Pl -
Clear Conditions = wi |2 i:gz:{i;::i = mm = ma = mA = ohm = ohm |ml
2 (024 |uH /) 1082520 z |os mm 3000 | mMA 20 mA 2o ohm z o ohm | (/] Fowertrsin/Safety (I)
Part Number Inductance(uH) | ng‘ T size I_cemp.(mAj(i |) I_saturation{mA) |DCR (ohm Typ.} |DCR (ohm Max.) | Application -
{inch/mm} (mim Max.)
a DFEH12060D-470M 47 .. 5150/130126 6 3600 3000 0.066 0.079 Powertrain/Safety
ﬁ DFEG12060D-470M 47 (I I I) 5150/130126 6 3600 3000 0.066 0.079 Powertrain/Safety
{=) DFEH13060D-330M 33 5150/130126 f 4200 3400 0.045 0.054 Powertrain/Safety
a DFEH10040D-330M 33 4339/100100 4 3300 3000 0.089 0.107 Powertrain/Safety
ﬁ DFEG12060D-330M 33 5150130126 i} 4200 3400 0.045 0.054 Powertrain/Safety
{=) DFEG10040D-330M 33 4330/100100 4 3300 3000 0.080 0.107 Powertrain/Safety
ﬁ MDH12577C-220MA 22 5049/128125 8 3000 4900 0.033 0.0429 Powertrain/Safety
Q DFEH10040D-220M 22 4339/109100 4 3800 4000 0.058 0.07 Powertrain/Safety
{& DFEG10040D-220M 22 4239/109100 4 3800 4000 0.058 0.07 Powertrain/Safety
ﬁ MDH12577C-150MA 15 5049/128125 8 3600 5700 0.022 0.0286 Powertrain/Safety
Q MDH10060C-150MA, 15 4039/101100 6.3 3100 2400 0.027 0.0351 Powertrain/Safety

(V) [MDH12577C-150MA] select the Part Number,and then click this button.

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 2018 16




»
3. Use Cases and Detailed Description muRata
3-2. Configuring Circuits Without the Use of Recommended ‘
Circuits (5/5)

[4] Display the insertion loss characteristic graphs

Click the “Run” button.

The graph will appear.

Simulation recylt

Settings

e Differential mode Insertion loss e Common mode Inzertion loss e
* Spurmnstar Por Seing * Spermiser Port Sening

® Powertrain/zafety O Infotainment o,
Rated currend of L/Bead/CMCC e i -

A * Select the rated current requird@llibr the part T ]

5 /
Rated voltage of MLCC/CMCC a o 120 \ A V
- N
W * Select the rated voltage require the part _1e0) \ panil /
¥4 i
= - = = 5 100k M 100 1000 1G 106G

Target frequency range for noize reduction e Frequency[Hz]

M0.15MHz~10MHz ~M20MHz~300MHz 1300 7 )

N M lsim1, 521
(LWHIV/SW band, etc) (FM band VHF Band3, etc) (DAE/GDS band, etc)

Simulation circuit

Recommended
e e
[ [Elementi|ElementZ]ElementdElementd|Element5Elementb|Element?|Elementd] = IMMITEC o V] ption G
[Em1 lc L [c I I I | | |
15.0uH / 3600.0mA / 0.022chm / 5049/1281 B
o P o L1 MDH12577C-150MA) DE(inchimm) / 8.0mm Powertrain/Safety]
Cc2 MLCC[10uF ]
k2 l e l Opy
- - This is the IL calculstion for the initial ch istics of a typical MLCC (ambient temp. 25 deg C).

Rated Voltage and Current of selected filter
- \% |3.6 A

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 2018 17



»
3. Use Cases and Detailed Description muRata g
3-3. Configuring a Circuit Based on an Existing Circuit (1/4)

(Case) After displaying a graph where a recommended circuit is used as a filter circuit for reducing
noise in the FM band used in powertrain applications, with a rated current/voltage of 2 A/50 V,
a user wishes the verify the degree to which insertion loss is improved from enlarging the
CMCC and BEAD based on this circuit.

[1] Copy the original circuit

e [° D ot Lavios o —— 10 T TTT—

= . .  Eparematar Port Batting * Spermmatar Port Batting

® Powertrain/safety O Infotainment D=y
Rated currend of L/Bead/CMCC ® o -‘—\\\‘_

A * Select the rated current required for the part g ! ™, g -1

& &

Rated voltage of MLCC/CMCC &) 2 \\ Wl g . /

\' * Select the rated voltage required for the part -180) \\ / \/

-1g0l 28
- e . 100% 1 oM 100M G 100k 1 oM 100M 16

Target frequency range for noise reduction L4 FrenuenrulH=1 ErenuanrulHzl

[0.15MHz~10MHz  M20MHz~300MHz [J300MHz~1GHz .

(LWMW/SW band, =tc) (P band VHF/Band3, eic) ({DAE/CPS bard, et} | Co Py Filter X
Simulation circuit ) Promebe et

Recommended [l ® Copy Recommended circuit

N\ ~=o — N
Elementi ﬁ = Grade
o & C
H “ ” e
(1) Click the “+” tab. cuccipl (2) When the pop-up message appears, select
c1 « . "
o S < Copy recommended circuit”.
l l l BEAD1 (B
= c3 MLCC[O.0TuF v]
e oy T T T L]
*The recommended circuil configuration and ftems cannot be changed. This iz the IL calculation for the initial characteristics of a typical MLCC (ambient temp. 25 deg C).
Rated Voltage and Current of selected filter
50 Vo2 A

->This will create the “SIM1” tab and copy over the circuit configuration and elements.
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»
3. Use Cases and Detailed Description muRata B
3-3. Configuring a Circuit Based on an Existing Circuit (2/4)

[2] Reselect items

[2]-1. Click the Item column for CMCC or BEAD.

x
Recommended Simza

Circuit configuration 2] ltems (2]

liem [Description Grade
Elementi|ElementZ]Element2[Elementd|Elements|Ele mentﬁTEIement?’HElementB cI MLCC00TuF ]

[sim2 c |ewee Je 5 c | I ' 7000.00hm / 2000.0mA 1 50.0v / 0.0340nm /
cMcc DLW5BTH102TQ2| onm : AV IRO320MM Fo o erirain/satety
, 5050 / 2.5mm
c1  CcMcct  C2  BEAD1  C3 5 Micclooir <
r O Dey [220.0ohm / 2200.0mA / 0.050hm / 1608mm . .
BEAD1 [BLM18KG2215H1 [ o6nginen) / 0.95mm Powertrain/Safety

= 2 -= == c3 MLCC |0.01uF  v|

.
Py o ki)

This is the IL calculation for the initial characteristics of a typical MLCC (ambient temp. 25 deg C).
Rated Voltage and Current of selected filter

50 v o2 A
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»
3. Use Cases and Detailed Description muRata g
3-3. Configuring a Circuit Based on an Existing Circuit (3/4)

[2]-2. When the mini SimSurfing (item refinement tool) pop-up appears:
(BEAD used for this example)
i. Select "Powertrain/Safety” under Application.
ii. Setthe minimum indicator value to “2000 mA” under Rated current.
iii. Click on the Impedance field to rearrange results in descending order.
iv. Select items with the largest impedance value from the sizes permitted
v. Click the blue bar on the bottom of the mini SimSurfing window to confirm the selected items. The name

of the selected item will appear in the blue bar.

<mini SimSurfing>

e . # | General Advanced H
select P/N : BLM31KN1025H1 Items 50 (|V) /| Automotive Search (I)

Part Number Impedance Impedance Sl [ T size DC Resistance Rated current Target Noise Applicable signal Speef | Application
Part Number Search = 7700 |ohm = (3000 | ohm| ] (Select AN Y |[¥] (Selectany = = 38 ohm = 12000 |mA | ¥ (Select All) 2| |l#] (Select AN B (Select All)
_ _ ¥| 0603mm (0201in v 033 _ _ | 700MHz 7 - |Infotainment
Clear Conditions ehm ehm | 1005mm (0402in ¥ 0.55 ehm mA v GHz | General ¥'| Powertrain/Safety
20 ohm 200 ohm (7] 1608mm (0603in | | (] 0.65 . Z o ohm /| High GHz . |[#] High Spe=d
Part Number Impedance J Impedance Size Code T size DC Resistance Rated Current (| |) Target Noise Applicable Application =
@100MHz [chm || @1GHz [ohm] (mm Max.) (ohm Max.) (ma) Frequency Signal Speed
Q BLM31KN1025H1 1000 3216mm {1208inch) 1.8 0.075 2000 Mormal General Powertrain/Safety
Q BLM31KNB015H1 e00 3216mm (1206inch) 1.8 0.05 2500 Mormal Genaral Powertrain/Safety
a BLM31KNG015H1 G600 3216mm {1206indh) 1.8 0.038 2800 Mormal General Powertrain/Safety
{®) BLM31KNEO1EH1 600 (|||) 3216mm (1206inch)  |1.8 0.038 2000 Normal General Powertrain/Safety
a BLM41PG4715H1 470 4516mm (180&inch) 1.8 0.05 2000 Mormal General Powertrain/Safety
a BLM21KN4715H1 470 3216mm (1206inch) 1.8 0.02 4000 Marmal General Powrerkrain/Safety
Q BLM31KN471BH1 470 3216mm (1206inch) 1.8 0.02 2700 Mormal Genaral Powertrain/Safety

(V) [BLM31KN102SH1] select the Part Number,and then click this button.
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3. Use Cases and Detailed Description
3-3. Configuring a Circuit Based on an Existing Circuit (4/4)

»
muRata P

INNOVATOR IN ELECTRONICS

[3] Display the insertion loss graphs

Click the “Run” button.

Graphs can be compared.

[ Simulaion et
Differential mode Insertion loss 5 N Common mode Insertion loss v N
* Eparamatar Port 2 * Sparmmgtar Port Tl
® Powertrain/safety O Infotamment o i
Rated currend of L/Bead/CMCC \
. =y \ & 10 f\
A * Select the rated current require) B oo B, \ \ /
o &l
Rated voltage of MLCC/CMCC e § \\ & 8 20
W * Select the rated voltage required -200) N \/
-0
Target frequency range for noize reduction o0k ™ Fl‘equ.‘e?:y[HZ] 100M 16 1ok ™ Frequ:eur'l\';y[Hz] oM 16
H 0 ]'?IM:,HZNI OMHz  M120MHz-30 : Mrscommended, sds21 Mrecommended, scc2i
(LWRW/SW band, c) {EM band VHF Band3, exc) (DABIGES Msim1, sds21 Msim1, sce21
Simulation circuit
Recommended
© 2]
ElementiElement2]ElementiElementd]Elemento|Elementa|Element/|Elementsd) o II:ﬂeITZC TCoTer V] fiption, i
SIM1 |C |CMCC |C ||BEAD ||C | || -
CMCC1|PLTSBPHE013R1SNRO0 Jonm | 2100 0mA 180.0V10.02210hm /o ertrainys afety
C1 CMCC1 c2 BEAD1 C3 o2 MLCC|U OTOE v| -
ez O . Oy 1000.0chm / 2000.0mA / 0.075chm / 3216m .
BEAD1 [BLM31KN102SH1 m (1208inch) / 1.8mm Powertrain/Safety)
= e = = C3 MLCC[0.01uF V]
Fe oy Wit
This iz the IL calculation for the initial characteristics of a typical MLCC (ambient temp. 25 deg C).
Rated Voltage and Current of selected filter
50 \Y |2 A
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3. Use Cases and Detailed Description
3-4. [Notes] Filter Circuit Configuration Settings

»
muRata P

INNOVATOR IN ELECTRONICS

(1) Changing elements
(2) Adding elements

(3) Deleting elements

CMCC and C.

together.
(1)
Recommended +
&
Element1|Element2|Element3|Elementd|Element5|Elementt|Element7|Elementd]
SIM 1 ] H ] ] ]
L
ws O-|CMCC O
\ BEAD /
(2)
/T 0 A T T R
Element{[ElbmentJElementjElementdElement5|ElementolElementT[Elementd]
SIMI[C cyce [c - Iseap | | | |
l Selecting this will add the Element 2 cell.
[Element IEIementZ%ElementEﬂ[Elementil[ElementSIIEIementGIEIement?lElementS{l
| S lc | |cMcC JC [BEAD | [ |
c1 CMCC c2 BEAD1

e

1

) L
ML

KRT

Click the Element cell, and then select the corresponding element from L, BEAD,

Click the right-facing arrow above an Element cell to add a cell, which can be
used to select the element to add.

Click the left-facing arrow above an Element cell to delete a cell and its element

(3)
I N N I S [ E
ElementiElemedt2]Element3ElementdElement5jElement6lElement7[Element§

SIM1

Ic

BEAD

CMgC |

/

[ [Elementi]E lement2]ElementdElementdElements|Element6|Element7|Elementd)

B

(<

|© IBEAD | | | |

\_

Cc1

T

I

and shift cells to the left.

1

Selecting this will delete the Element 2 cell
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