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Selection Guide of EMI Filters

Chip Ferrite Beads

Start
|

Type Signal Line

DC Power Line )

General

High Frequency

General Signal Line )

General

High Frequency

High Speed Signal Line)

General

High Frequency

- L 1] LY L 3 Y E 7
BLMO3P BLM15EG BLMO2A BLM15HG/EG BLMO3B BLM15HD/HB
0.75-0.9A 22-33Q 0.7-1.5A 120-220Q 10-120Q 120-1000Q 10-120Q 120-1800Q
® ® - © L LY w
BLM15P BLM18EG BLMO3A BLM18HG/HK/EG BLM15B BLM18HD/HB
1A 10Q 0.5-2A 100-600Q 10-600Q 100-1000Q 5-1800Q 120-1800Q
L 7] ® ® L /]
BLM18P BLM15A BLM18GG BLM18B
0.5-3A 30-470Q 10-1000Q 470Q 5-2500Q
oy L] =
BLM21P BLM18A/T/R BLM21B
1.5-6A 22-330Q 120-1000Q 5-2700Q
GRS
w e [ 0804 |
BLM31P BLM21A/R 2
1.5-6A 33-600Q 120-1000Q BLAZAR
L 3
BLM41P I iy
1-6A 60-10000 BLA2AA BLA31B
120-1000Q 120-1000Q
= iy
BLM18S BLA31A
1.5-6A 26-330Q 30-1000Q

Impedance is typical value at 100MHz.
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Chip EMIFIL®

Start
|

Type Signal Line

DC Power Line ) General Signal Lin§

High Speed
Signal Line

Capacitor Type Capacitor Type LC Combined T-type

Dimensions in inches

Chip Common Mode Choke Coils

Start
|

Type Signal Line

DC Power Line )

Transmission Line

High Speed Diﬁerential)

Audio Line )

v e ™ i ‘ - =
NFM18P NFM18C NFL18ST DLPONS DLM11G
2A 0.1-2.2pH 22-22000pF 200-500MHz DLW5BS(AH) 67-120Q 600Q
0.2-5A 190-4000Q
> > s 7
2-4§F(')V|1212Pz H 2':F2,\2A020T)CF o ¢ DLP11S DLM2ZHG
e i P NFL18SP DLWSBT 67-330Q 600Q
150-500MHz 15-6A 100-14000
& & S
NFM41P NFM3DC L,
2-6A 0.2-1.5uH 22-22000pF NFL21S '2'7‘1’;’72015
apacitor Array Type
0805
~
NFM55P My - DLW21H
6A 1.5uH NFA31C NFW31S §7-1800
22-22000pF 10-500MHz
LC Combined T-type
_1206
LC Combined T-type RC Combined Type -
*y
po
o N -~ DLP31S
NFE31P (R NER21G 120-5500Q
6A 22-2200pF NFE31P
P 22_22?)0 . 22-100Q 10-100pF
-_2706 P —
RC Ci i A T
z "
- . DLW31S
NFE61P i py 90-2200Q
2A 33-4700pF NFE61P NFA31G
33-4700pF 6.8-100Q 10-100pF m
il _
»
DLP2AD
4 67-280Q
NFA2AS
1206
880-2140MHz
il
- DLP31D
90-440Q
NFA18S
300-480MHz
o Ay
NFA21S
80-330MHz

Impedance is typical value at 100MHz.
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Product Guide

Series

Dimensions

EIA Code

Effective Frequency Range
10kHz 100kHz 1MHz 10MHz100MHz 1GHz 10GHz

Product Guide/Effective Frequency Range

Inductor For Digital w BLM18R 16 0603 ! ! ! ! ! !

Type Interfaces =08 1 1 l l l l

20 ‘ ‘ ‘ ‘ ‘ ‘

‘o BLM21R 25 0805 3 3 3 3 3 3

slngkd BLMO2A % 01005 ! ! } } } }

. BLMO3A R 0201 } } } ! ! !

® BLM15A Yo 0402 } } 1 1 3 3

® | BLM18A I 0603 3 3 _; ; 3 !

® | BLM18T Y os 0603 } 3 3 3 3 3

20 | | | 3 3 3

@ | BLM21A =i Ll : : : : : :

BLA2AA 20 1 1 1 1 ! !

2 0804 | ‘ ‘ ‘ ‘ ‘

it (4 circuits array) miL0 1 1 1 1 1 1

BLA31A 32 | | | | | |

‘ 22 1206 | ‘ ‘ ‘ ! !

T (4 circuits array) 5 ! ! ! ! ! !

For High 06 | | | | | |

) » BLMO3B 5 0201 | | | ‘ ‘ ‘

Speed Signals mo3 ! ! ! 1 1 |

® BLM15B Y os 0402 ! ! 3 3 3 3

® BLM18B £ 0603 3 3 3 : 3 3

Il

& | BLM21B = 0805 1 1 1 1 1 1

BLA2AB 20 | | | | | |

20 0804 ‘ ‘ ‘ ‘ ‘ ‘

- (4 circuits array) —i 1 1 ! 1 1 1

BLA31B 32 | | | | | |

4 = 1206 ‘ ‘ ‘ ‘ ‘ ‘

l‘l’h (4 circuits array) -6 ! ! . . ; ;

ForHigh . | p| vosp s 0201 A

Current i ! ! ! ! ! !

w BLM15P s 0402 | | | | | |

® BLM18P s 0603 : : : : | |

20 T ———

oy BLM21P 125 0805 ! }_ } }

A 52 .

d&; | BLM31P T 1206 | | | | | |

= o T

Q | BLMarp = | | | | | |

« | BLMIsS W 0603 A

(Low DC Resistance Type) | | | i i i

ForGHz & | BLMISHG ¥ s 0402 I _ }

Range i 1 1 ‘ ‘ ‘ 1

relse BLM15HB Y oe 0402 } } } _ }

Suppression : 1 l l ; ; 1

™ BLM15HD Y os 0402 } } i

® | BLMI8HG A 0603 } } }

L] BLM18HB £ 0603 } } N

L] BLM18HD P 0603 ! ! 1

© | sLven .

® « | sl . I
Continued on the following page.
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Product Guide/Effective Frequency Range

Continued from the preceding page.

- Dimensions Effective Frequency Range
eries
EIA Code 10kHz 100kHz IMHz 10MHZ100MHz 1GHz 10GHz
Capacitor Standard o NEM18C 16 0603 1 1 1 1 | | |
e (RS I
% | NFM21C . 0805 } } } } } } }
a2 | | | . . . |
® | NFm3pC - 1205 . b
a5 | | | | | | |
@ | NFM4IC S 1806 ! ! ! ! ! ! !
NFA31C 32 1 1 ! : ! ! !
f 22 1206 | | | | | | |
y (4 circuits array) ia® 1 1 1 1 1 1 1
ForSignal o | NFL18ST 18 0603 A
L= : A T S R
o NFL18SP 2os 0603 } } } } } } }
2.0 | | | | | | |
b} NFL21S S 0805 ! ! ! ! ! ! !
NFA2AS 20 | | | | | | |
> 20 0804 | | | | | | |
(4 circuits array) i ! ! ! ! ! ! !
NFA18S 16 | ! 1 ! ‘ : !
g (4 circuits array) =08 l l l l . . 1
NFA21S 20 ! ! : : ! ! !
= 0805 ! ! ‘ ‘ ! ! !
> ® (4 circuits array) 68223 ! ! ! ! ! ! !
& | wewas =N 1206 N
“ | NFR21G = 0805 3 3 3 3 3 3 3
NFA31G 2 A
' 32 1206 ‘ ‘ ‘ ‘ ! ! !
i (4 circuits array) e ! ! ! : : 1 1
ForHigh ¢ ew | NFM18P ol 0603 S
Current : 1 1 1 1 | | |
“® | NFM21P = 0805 3 3 3 3 3 3 3
32 | 3
| newaop B | 1005 I
45 | | | | | | |
Qg | NFMarp =T 1806 ! ! ! ! ‘ ‘ ‘
= : : : : : : :
@ NFMS5P Wi 2220 A S R
T Filter for 1 NFE31P 32 1206 | | | | | | |
e = O
™ e | NFEGIP(H) = 2706 A
Common Mode = | DLPONS o 03025 A
Choke Coils | | | | | | |
> DLP11S e 0504 : : 1 1 1 1 1
- N
Wy | DLP31S = 1206 ; ; : ! ! ! !
i 2. | o¢ | NN
> ! ! : : : ! !
Ty DLP31D Se 1206 ! ! ! ! ! ! !
» | pLmiG T 0504 A
” : : : : : : :
& | owmezHe £ 20 1008 ; ; ; ; ; ; ;
0 : : : : : : :
& | bLwas ane 0805 A
“ | pLwaiH S 0805 A
- | | ! ! ! ! |
& | oowas E. | we | DS
. DLW5BS == 2020 3 3 3 3 3 | |
(DLW5AH) .l(sim (2014) 1 1 1 i i i i
50, | | | | | | |
‘ DLW5BT .] 50 2020 ! ! ! ! ! ! !

Continued on the following page.
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Product Guide/Effective Frequency Range

Continued from the preceding page.

Dimensions Effective Frequency Range

SEI[ES

(mm) EIA Code 10kHz 100kHz 1MHz 10MHz100MHz 1GHz 10GHz
Disc EMIFIL®

- E.h BLO1/02/03
[ E’] ‘ \ DSN6/9(H)

DSS6/9(H)

IRAN ™

EMIGUARD®

(EMI Filters with varistor functions)

VFR3V
r w ﬁ VFS6V/9V
| !

Block EMIFIL® |

BNX022
BNX012/016

Common Mode Choke Coils

. PLTO9H
. t EA10/20/21/30

Microwave Absorbers
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Outline of EMI Suppression Filters (EMIFIL®) for DC Line

@Chip Ferrite Bead
@Ferrite Bead Inductor

Chip Ferrite Bead ««««««««wxweweeermmmmmmmmmmmmiiiiiiiie p.20-83 Ferrite Bead INAUCLOr +++-cx-vrerereerememeenenens p.140-142
=
|
a w L1 - LY ' ] I |J
BLMO02 BLMO3 BLM15 BLM18 BLA2A BLOL BLO2RN1

¢ @ w 4B

BLM21 BLM31 BLM41 BLA31 |

—

BLO2RN2 BLO3RN2

@ Chip Ferrite Beads are effective for frequencies ranging

i ) Equivalent Circuit
from a few MHz to a few GHz. Chip Ferrite Beads are

widely used as a low noise countermeasure, as well as a , RO

. . . / \
universal noise suppression component. Q_/Zﬂj\_'ﬁ/\/\/\,_'ho

. . . . . \ !

@ Chip Ferrite Beads produce a micro inductance in the low . /

frequency range. At high frequencies, however, the
resistive component of the inductor produces the primary
impedance. When inserted in series in the noise
producing circuit, the resistive impedance of the inductor
prevents noise propagation.

Impedance - Frequency Characteristics (typical)

1000

800

600 !

400 R N

Impedance (Q)

200 AT TN x o

T 1 \
1 10 100 1000
Frequency (MHz)

R: Real Part (Resistive Portion) X: Imaginary Part (Inductive Portion)
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Outline of EMI Suppression Filters (EMIFIL®) for DC Line

@Chip EMIFIL®
@T-type Chip EMIFIL®
®Disk Type EMIFIL®

Chip EMIFIL® cceeeneeiiiiiii p.88-92 T-type Chip EMIFIL® eeeveinviiiiiiiiin, p.114-116
p.96-99
p.108-113
“ ® . 2
NFM18P NFM21C NFM21P .,B ﬁ)
&y m “» e, “"‘ NFE31P NFE61P/H

NFM3DC NFA31C NFA2AS NFA18S NFA21S

D|Sk Type EM|F|L® ................................. p144_152

DSLI6 DS[19 DSLI9H

@ This capacitor type EMI suppression filter has a large . . L
. P .yp PP . . 9 Comparison of Insertion Loss Characteristics
noise suppression effect at frequencies ranging from a
. S o
few MHz to hu.ndreds of MHz. This type of filter is useo! ] | g\\&\ k-g\\o\@
X S
widely as a universal, high performance EMI suppression _ co2200pF | o OO o
g 20 g Sy S 1
component. ) Lo Vs S5
. . - . COXIRZING NS 7|
® The chip EMIFIL® incorporates a built-in three terminal 2 9&@%@@@/0\ N “\ 9$,/
. L. . . - 40 2 * >
capacitor, eliminating the lead wire and thereby s ?eeo "Go,,o, . ></c/d@a/ NN
. . . L. =] ; , =~
increasing the high frequency performance characteristic. $ e \ Ca;gg@;fer/s,,bs
. . . . " < Or of|
@ The T-type chip EMIFIL® is a chip EMI suppression filter =
with a built-in feed-thru capacitor. The use of ferrite 80
beads on input and output terminals minimizes 1 5 10 50 100 500 1000
resonance with surrounding circuits. Frequency (MHz)
® Whatever the situation, three terminal construction ) ) _
. X . A three terminal capacitor has a higher self resonance frequency
reduces residual inductance, thereby substantially than a general two terminal type and exhibits effective noise
improving noise suppression at frequencies over 10MHz. suppression at high frequency.
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Outline of EMI Suppression Filters (EMIFIL®) for DC Line

@Chip EMIFIL® for Signal Line
@Chip EMIFIL® with Waveform Distortion Suppressing Function

Chip EMIFIL® for Signal Ling <=« eeeeeeeeeeeeee p.32-47 Chip EMIFIL® with Waveform
p.64-66 Distortion Suppressing Function:«-«-«-«----«----- p.102-107
p.69-72
p.93-95
p.100-101
o L, 3
K ©» - o
NFR21G NFA31G
NFW31S NFL18ST NFL18SP NFL21S
=+ x - L7
BLMO3B  BLM15B/HB/HD BLM18B/HB/HD BLM21B

@ High-speed signal application EMIFIL® are high
performance EMI suppression filters which increase the
slope of insertion loss frequency characteristic curves 0

. . . . I NFW31S
(shape factor), thereby improving noise and signal
separation. These are used for high speed signal 20 | Sonventonal Typ‘>§
applications in which noise and signal frequency
approach the same value.
To avoid the elimination of both the noise and specific
signal components, three terminal capacitors and other
components are applied.
An NFW31S with a built-in capacitor and an inductor type
BLM_I_IB are available. 80y 5 10 50 100 500 10002000
BLMCIJHB/HD has additional performance for Frequency (MHz)
suppressing GHz range noise after cut-off frequency.

@ The EMIFIL® with waveform distortion suppressing
function suppresses waveform distortion caused by the
resonance of digital ICs and surrounding circuits.

Comparison of Insertion Loss Characteristics

Insertion Loss (dB)
5
o
—

60
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Outline of EMI Suppression Filters (EMIFIL®) for DC Line

@Chip Common Mode Choke Coil
@Common Mode Choke Caoil

Chip Common Mode Choke Coil = +-+--ereveeeeee p.118-133 Common Mode Choke Colil «-+-eeeererrrerererereeeeeee p.162

w O © 9 B > &

DLPONS DLP11S DLP31S DLP2AD DLP31D DLM11G DLM2HG

N ~ N

DLW21S DLW21H DLW31S
DLW5AH DLW5BS DLW5SBT

@® These choke coils reduce common mode noise, which
causes problems on balanced transmission lines, and are
effective against common mode noise in the several MHz
to several 100MHz frequency range.

They are ideally suited for noise suppression on DC
power supply lines and interface cables.

Construction of Common Mode Choke Caoil

—= Current of Common Mode (Noise)
——= Current of Differential Mode (Signal)

Equivalent Circuit

Impedance - Frequency Characteristics (DLW31S)

10000 |
M 8 e
Common mode DLW31SN102502|

1%}
y—|
5

T~
|
| | DLW31SN601S Q2| ><,/>'////>:=\
1000 DLW31SN261SQ2 I = y
[ DLW31SN161S02 Bl mE==
DLW31SN900SQ2 T
o / /’( /)
G il [T
= 100 -
3
2
(]
S
3
E 10 h 9
N N102 1111
SN601
NsN261| |
1 H T T

T
Differential mode |11

LI

1 10 100 1000

Frequency (MHz)

B nuRata
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Outline of EMI Suppression Filters (EMIFIL®) for DC Line

@®EMIGUARD®

EMIGUARD®  ceeovieiiiiiii p.154—160

VFR3V VFS6V VFS9V

® EMIGUARD® eliminates both surge noises and EMI
noises due to its dielectric varistor material.
@ Effective when high frequency noise and high voltage

Construction of EMIGUARD® (VFS9V)

surge suppression are required, and also in situations Varistor
when surging starts at extremely high speeds. This type Electrode
of surging cannot be eliminated with general type

varistors. s Ferite

H | WLead

EWSurge Absorption Effect of EMIGUARD®
Type of Filter Surge Absorption Effect of EMIGUARD®

4kv

500V
/div

No filter

Mﬂr

-100ns 50ns/div 400ns

4kv

500V
Idiv —
Three terminal capacitor is

used to suppress the surge.
—J EUASSON

-1kV
-100ns 50ns/div 400ns

4kv

500V
EMIGUARD® is used to [div

suppress the surge. (VFS6V)

1 —d

-1kV
-100ns 50ns/div 400ns

nuRata N
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Outline of EMI Suppression Filters (EMIFIL®) for DC Line

@®Block Type EMIFIL®

Block Type EMIFIL® cveveviiiiiiiiiiii, p.134—138
BNX022 BNX002-01 BNX003-01

¥ & @

BNX005-01 BNX012-01 BNX016-01

® Block type EMIFIL® are resin encased, built-in, high
performance EMI suppression filters, which use a feed-
thru capacitor having excellent high frequency
characteristics.

® Used when the noise frequency is high, or when extreme
countermeasures are required.

® The high performance EMIFIL® BNX series exhibits
significant noise suppression effects over a wide
frequency band (extending from 100kHz to 1GHz) in DC
power lines.

@ In operating temperatures exceeding +85°C, derating of
current is necessary for BNX010 series. Please apply the
derating curve according to the operating temperature.

Equivalent Circuit (BNX Series)
L1 Ls Cs
B o—fﬂ\—l—ﬁﬂi\—o CB
.1 I
PSG O N : 0O CG
PSG: Power Supply Ground
CG: Circuit Ground
CB: Circuit+B
Insertion Loss Characteristics
0
BNX003-01
20
2 BNX002-01
= (BNX005-01)
@ 40
o
-
5 \
£ 60
@ \\\ \
2
B 80 . "
A
100
0.001  0.01 0.1 1 10 100 1000
Frequency (MHz)
Derating
BNX012-01
15 BNX016-01
<
€
o
Jgwl
°
[}
°
[]
o g5 | ___________1___1__2
1 b
o —
-40 85 102.5 120 125

Operating Temperature (°C)

N nuRata
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On-Board Type (DC) EMI Suppression Filters (EMIFIL®) | Rereer olra ey

Chip Ferrite Beads Part Numbering

Chip Ferrite Beads
(Part Number) @
O 66 0 6 00OO
@Product ID @Impedance
Product ID Expressed by three figures. The unit is in ohm (Q) at 100MHz. The
BL Chip Ferrite Beads first and second figures are signific_ant digits, and the _third figure
expresses the number of zeros which follow the two figures.
OType @Performance
Code Type Expressed by a letter.
A Array Type Ex.) Code Performance
M Monolithic Type SIT Sn Plating
A Au Plating
©Dimensions (LXW)
Code Dimensions (L XW) EIA @cCategory
02 0.4X0.2mm 01005 Code Category
03 0.6X0.3mm 0201 N Standard Type
15 1.0X0.5mm 0402
18 1.6X0.8mm 0603 @Number of Circuits
2A 2.0X1.0mm 0804 Code Number of Circuits
21 2.0X1.25mm 0805 1 1 Circuit
31 3.2X1.6mm 1206 4 4 Circuits
41 4.5X1.6mm 1806
OCharacteristics/Applications
Code *1 Characteristics/Applications Series
AG BLMO02/03/15/18/21, BLA2A/31
p— for General Use BLM18
BA BLM15/18
BB for High-speed Signal Lines BLMO03/15/18/21, BLA2A
BD BLM15/18/21, BLA2A/31
PG for Power Supplies BLMO03/15/18/21/31/41
SG for Power Supplies (Low DC Resistance Type) BLM18
RK for Digital Interface BLM18/21
HG for GHz Band General Use
EG for GHz Band General Use (Low DC Resistance Type) BLM15/18
:[B) for GHz Band High-speed Signal Line BLM15/18
HK for GHz Band Digital Interface
GG for High-GHz Band General Use BLM18
*1 Frequency characteristics vary with each code.
©Packaging
Code Packaging Series
K Embossed Taping (8330mm Reel)
- BLM31/41/21*1
L Embossed Taping (180mm Reel)
B Bulk All Series
J Paper Taping (2330mm Reel) BLMO03/15/18*3/21*2, BLA2A/31
D Paper Taping (2180mm Reel) BLMO02/03/15/18/21*2, BLA2A/31
C Bulk Case BLM15/18
*1 BLM21BD222SN1/BLM21BD272SN1 only. *2 Except BLM21BD222SN1/BLM21BD272SN1  *3 Except BLM18T
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On-Board Type (DC) EMI Suppression Filters (EMIFIL®) | RPPeeTt 22r8 o1}

Chip Ferrite Bead BLM Series

Essential for Noise Suppression in High Speed Signal
Lines and DC Power Lines

The chip ferrite bead BLM series is comprised of ferrite Chip sizes of 0.6x0.3, 1.0x0.5, 1.6x0.8, 2.0x1.25, 3.2x1.6
beads in the shape of a chip. This ferrite bead generates a and 4.5x1.6mm are cataloged. (BLA series of array type
high impedance which at high frequencies mainly consists chip ferrite beads is also cataloged.)

of a resistance element. BLM series is effective in circuits The nickel barrier structure of the external electrodes
without stable ground lines because BLM series does not provides excellent solder heat resistance.

need a connection to ground.

MFeatures

BLM series is comprised of R series (for digital interface),

A series (for standard), B series (for high speed signal),

P series (for large current), and H/E/G series (for GHz range

noise suppression).

1. BLMLIR series — For Digital Interface
BLM-R series can be used in Digital Interface.
Resistance of BLM-R series especially grows in the lower
frequency range. Therefore BLM-R series is less effective
for digital signal waveform at low frequency range and
can suppress the ringing.

2. BLMCIJA/T series — For General Use
BLM-A series generates an impedance from the relatively
low frequencies. Therefore BLM-A series is effective in
noise suppression in the wide frequency range
(30MHz — several hundred MHz).

. BLMLIIB series — For High Speed Signal

BLM-B series can minimize attenuation of the signal
waveform due to its sharp impedance characteristics.
Various impedances are available to match signal
frequency.

. BLMLIIP/S series — For Large Current

BLM-P/S series can be used in high current circuits due
to its low DC resistance. It can match power lines to a
maximum of 6A DC.

. BLMIH/E/G series — For GHz Range Noise Suppression

BLM_I_JH/E/G series has horizontal wire wound structure
that minimizes stray capacitance and increases the
effective frequency range.

Impedance Characteristics
I I T
BLM18HG102SN1]|
1800
BLM18BD102SN1 /
1500
/ )Y/ A
a 1200
~ BLM18RK102SN1
8 7l
= 900
3 /]
Q.
E 600
//// N
300 B N
L L= | / BLM18AG102SN1
— 1
=
1 10 100 1000
Frequency (MHz)

B nuRata

C31E.pdf

07.3.9



/MNote * This PDF catalog is downloaded from the website of Murata Manufacturing co., Itd. Therefore, it's specifications are subject to change or our products in it may be discontinued without advance notice. Please check with our C31E pdf
sales representatives or product engineers before ordering. "
« This PDF catalog has only typical specifications because there is no space for detailed specifications. Therefore, please approve our product specifications or transact the approval sheet for product specifications before ordering. 0739

EIimpedance Map

2700
2500
2250
22002200
1800/1800/1800 1800
15001500
1000 | 1000/1000[1000]  |1000{1000{1000| 1000 | 1000 1000 (154) 1000 | 1000
750
600 | 600 | 600 | 600 600 | 600|600 | 600 | 600 600 (1.5A) 600 | 600
470470 470|470 470| 470 | 470 470 (1A) 470 (2A) 470
420420
390 (2A) 390
330 (1.2A)
N 330330 330330 590 (1 o) 330 (L5A) 330
= 240
S 220|220 | 220 220|220 (220 220 | 220 220 (14A) 55 (2p) 220 | 220
o 220 (2.5A)
é{ 200
Pt 180 (1.5A) 180 (3A)
= 150 150 150 150
e}
g 140
£
= 120|120 |120{120 | 120|120 | 120 | 120|120 120 | 120 12 gﬁ; 120 (3A) 120 | 120
100} 100
75|75 | 75 | 75 75 (3A)
70 | 70 | 70 70 (4A)
60 | 60 60 (0.5A) | 60 (3A) 60 (6A)
50 (3A)
47 | 47 | 47
33 33 (0.75A) 33 (3A) 33 (6A)
30 (1A) | 30 (3A)
26 (6A)
22| 22| 22 22 (0.9A) 22 (6A)
10f-10 | 10 | 10 10 | 10 | 10 10 (1A)
5 /5|5
mm  |0402|06031005]1608]2012/0603]1005/1608]2012| 1608 | 2012| 0603 | 1005 | 1608 | 2012 | 3216 | 4516 | 1005 | 1608
EIA Code|01005/0201/0402/0603/0805/0201/0402/0603|0805| 0603 | 0805 | 0201 | 0402 | 0603 | 0805 | 1206 | 1806 | 0402 | 0603
For High Speed For Digital For Large Current GHz Range Noise
For Standard Signal Interface BLMOOP/S Suppression Type
BLMUODIA/T BLMOIOIB BLMOOR ( )=Rated Current BLMOOH/E/G
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HEBLM Series
Impedance (Q)
Size (EIA Code) Type Part Number T e Rated Current (mA)
BLMO2AG100SN1 10 (Typ.) - 500
01005 For Standard BLMO2AG700SN1 70+25% - 250
BLMO02AG121SN1 120425% - 200
BLMO3AG100SN1 10 (Typ.) - 500
BLMO3AG700SN1 70 (Typ.) - 200
For Standard BLMO3AG121SN1 120+25% - 200
BLMO3AG241SN1 240+25% - 200
BLMO3AG601SN1 600+25% - 100
BLMO3BB100SN1 10+25% - 300
0201 BLMO3BB220SN1 22+25% -
For High Speed Signal BLMO3BB470SN1 A7+25% - 200
BLMO03BB750SN1 75225% -
BLMO03BB121SN1 120+25% - 100
BLMO3PG220SN1 22+25% - 900
For Large Current BLMO3PG330SN1 33+25% - 750
BLM15AG100SN1 10 (Typ.) - 1000
BLM15AG700SN1 70 (Typ.) - 500
BLM15AG121SN1 120+25% -
BLM15AG221SN1 220+25% -
For Standard BLM15AG601SN1 600+25% - 300
BLM15AG102SN1 1000£25% - 200
BLM15AG601AN1 600+25% - 300
BLM15AG102AN1 1000£25% - 200
BLM15BA050SN1 - 300
BLM15BB050SN1 5x25% - 500
BLM15BA100SN1 -
BLM15BB100SN1 10+25% -
BLM15BA220SN1 - 300
BLM15BB220SN1 22£25% -
BLM15BA330SN1 33+25% -
BLM15BA470SN1 - 200
BLM15BB470SN1 A4725% - 300
For High Speed Signal BLM15BA750SN1 542504 - 200
(Sharp impedance characteristics) BLM15BB750SN1 -
0402 BLM15BB121SN1 120£25% - 500
BLM15BB221SN1 220+25% - 200
BLM15BD750SN1 75+25% -
BLM15BD121SN1 120+25% - 300
BLM15BD221SN1 220+25% -
BLM15BD471SN1 470£25% -
BLM15BD601SN1 600+25% - 200
BLM15BD102SN1 1000£25% -
BLM15BD182SN1 1800+25% - 100
For Large Current BLM15PG100SN1 10 (Typ.) - 1000
BLM15HG601SN1 600+25% 1000+40% 300
For Standard BLM15HG102SN1 1000+25% 1400+40% 250
BLM15HB121SN1 120+25% 500+40% 300
BLM15HB221SN1 220+25% 900+40% 250
GHzRange | " HSi?ghaneed BLM15HD601SN1 600+25% 1400+40% 300
BLM15HD102SN1 1000+25% 20002£40% 250
BLM15HD182SN1 1800+25% 2700£40% 200
Fo(rétﬁrgﬂgrd BLM15EG121SN1 120£25% 145 (Typ.) 1500*
Resistance Type) BLM15EG221SN1 220+25% 270 (Typ.) 700*

* Please see p.68 "Derating of Rated Current".

Continued on the following page.
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Impedance (Q)

Size (EIA Code) Type Part Number Rated Current (mA)
at 100MHz at 1GHz
BLM18AG121SN1 120+£25% -
BLM18AG151SN1 150+25% -
BLM18AG221SN1 220+25% - 200
BLM18AG331SN1 330+25% -
BLM18AG471SN1 470+25% -
For Standard BLM18AG601SN1 600+25% -
BLM18AG102SN1 1000+25% - 100
BLM18TG121TN1 120+25% -
BLM18TG221TN1 220+25% - 200
BLM18TG601TN1 600+25% -
BLM18TG102TN1 1000+25% - 100
BLM18BAO50SN1 - 500
5+25%
BLM18BBO0O50SN1 - 700
BLM18BA100SN1 -
10+£25%
BLM18BB100SN1 -
500
BLM18BA220SN1 -
22+25%
BLM18BB220SN1 -
BLM18BA470SN1 - 300
47+25%
BLM18BB470SN1 - 500
BLM18BB600SN1 60+25% - 200
BLM18BA750SN1 - 300
75+25%
BLM18BB750SN1 - 200
BLM18BA121SN1 -
BLM18BB121SN1 120+25% -
BLM18BD121SN1 -
For High Speed Signal BLM18BB141SN1 140+25% -
(Sharp impedance characteristics) BLM18BB151SN1 -
0603 150+25%
BLM18BD151SN1 - 200
BLM18BB221SN1 -
220+25%
BLM18BD221SN1 -
BLM18BB331SN1 -
330+£25%
BLM18BD331SN1 -
BLM18BD421SN1 420+25% -
BLM18BB471SN1 - 50
470+£25%
BLM18BD471SN1 - 200
BLM18BD601SN1 600+£25% - 200
BLM18BD102SN1 1000425% - 100
BLM18BD152SN1 1500+£25% -
BLM18BD182SN1 1800+25% -
50
BLM18BD222SN1 2200+25% -
BLM18BD252SN1 2500+25% -
BLM18RK121SN1 120+25% -
BLM18RK221SN1 220+25% -
For Digital Interface BLM18RK471SN1 A470+25% - 200
BLM18RK601SN1 600+25% -
BLM18RK102SN1 1000+25% -
BLM18PG300SN1 30 (Typ.) - 1000
BLM18PG330SN1 33+25% - 3000*
BLM18PG600SN1 60 (Typ.) - 500
For Large BLM18PG121SN1 120+25% - 2000*
For Standard
Current BLM18PG181SN1 180+25% - 1500*
BLM18PG221SN1 220+25% - 1400*
BLM18PG331SN1 330+25% - 1200*
BLM18PG471SN1 471+25% - 1000

* Please see p.63 "Derating of Rated Current".

Continued on the following page.
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Continued from the preceding page.

N Impedance (Q) Rated C i)
Size (inches Type art Number ated Current (m
( ) P at 100MHz at 1GHz
BLM18SG260TN1 26+25% - 6000*
For Standard BLM18SG700TN1 70+25% - 4000*
Fg' Largte (Low DC BLM18SG121TN1 120425% - 3000
urren .
Resistance Type) BLM18SG221TN1 220+25% - 2500*
BLM18SG331TN1 330+25% - 1500*
1 BLM18HG471SN1 470£25% 600 (Typ.) 200
For Standard BLM18HG601SN1 600+25% 700 (Typ.)
BLM18HG102SN1 1000+25% 1000 (Typ.) 100
BLM18HB121SN1 120+25% 500+40% 200
BLM18HB221SN1 220+25% 1100+40% 100
For High Speed BLM18HB331SN1 330+25% 1600+40% 50
Signal BLM18HD471SN1 470£25% 1000 (Typ.) 100
BLM18HD601SN1 600+25% 1200 (Typ.)
0603 BLM18HD102SN1 1000+25% 1700 (Typ.) 50
BLM18HK331SN1 330+25% 400+40% 200
For Digital BLM18HK471SN1 470£25% 600+40%
GHz Range
Interface BLM18HK601SN1 600+25% 700+40% 100
BLM18HK102SN1 1000£25% 1200+40% 50
BLM18EG101TN1 100+25% 140 (Typ.) 2000*
BLM18EG121SN1 120+25% 145 (Typ.) 2000*
BLM18EG221TN1 300 (Typ.) 1000
220+25% "
For Standard BLM18EG221SN1 260 (Typ.) 2000
(Low DC BLM18EG331TN1 330+£25% 450 (Typ.) 500
Resistance Type) BLM18EG391TN1 390+25% 520 (Typ.) 500
BLM18EGA471SN1 470£25% 550 (Typ.) 500
BLM18EG601SN1 600+25% 700 (Typ.) 500
BLM18GG471SN1 470+25% 1800+30% 200
BLM21AG121SN1 120+25% -
BLM21AG151SN1 150+25% -
BLM21AG221SN1 220+25% -
For Standard BLM21AG331SN1 330+25% - 200
BLM21AG471SN1 470+25% -
BLM21AG601SN1 600+25% -
BLM21AG102SN1 1000+£25% -
BLM21BB0O50SN1 5+25% - 500
BLM21BB600SN1 60+25% -
BLM21BB750SN1 75+25% -
BLM21BB121SN1 -
120+25%
BLM21BD121SN1 -
BLM21BB151SN1 -
150+25%
BLM21BD151SN1 -
BLM21BB201SN1 200+25% -
0805
BLM21BB221SN1 -
220+25%
BLM21BD221SN1 -
BLM21BB331SN1 3304259 -
. . +
Fpr High Speed Slgnal_ _ BLM21BD331SN1 L2070 _
(Sharp impedance characteristics) 200
BLM21BD421SN1 420+£25% -
BLM21BB471SN1 -
470+25%
BLM21BD471SN1 -
BLM21BD601SN1 600+25% -
BLM21BD751SN1 750+25% -
BLM21BD102SN1 1000+£25% -
BLM21BD152SN1 1500+£25% -
BLM21BD182SN1 1800+£25% -
BLM21BD222SN1 2250 (Typ.) -
BLM21BD222TN1 2200+25% -
BLM21BD272SN1 2700+25% -

* Please see p.63, p.74 "Derating of Rated Current".
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Impedance (Q)

Size (inches) Type Part Number Rated Current (mA)
at 100MHz at 1GHz
BLM21RK121SN1 120+25% -
BLM21RK221SN1 220+25% -
For Digital Interface BLM21RK471SN1 470+25% - 200
BLM21RK601SN1 600+25% -
BLM21RK102SN1 1000£25% -
0805 BLM21PG220SN1 22+25% - 6000*
BLM21PG300SN1 30 (Typ.) - 3000
For Large Current BLM21PG600SN1 60+25% -
BLM21PG221SN1 220+25% - 2000*
BLM21PG331SN1 330+25% - 1500*
BLM31PG330SN1 33+25% - 6000*
BLM31PG500SN1 50 (Typ.) - 3000
1206 For Large Current BLM31PG121SN1 120+25% -
BLM31PG391SN1 390+25% - 2000*
BLM31PG601SN1 600+25% - 1500*
BLM41PG600SN1 60 (Typ.) - 6000*
BLM41PG750SN1 75 (Typ.) - 3000*
1806 For Large Current BLM41PG181SN1 180+25% - 3000*
BLM41PG471SN1 470+25% - 2000*
BLM41PG102SN1 1000+25% - 1500*

* Please see p.63 "Derating of Rated Current".
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On-Board Type (DC) EMI Suppression Filters EMIFIL®) | Wereer olra ey

Chip Ferrite Beads BLM02/03/15/18/21/31/41 Series

m Features (BLM_A Series)

The chip ferrite beads BLM series is designed to
function nearly as a resistor at noise frequencies,
which greatly reduces the possibility of resonance and
leaves signal wave forms undistorted.

BLM series is effective in circuits without stable
ground lines because BLM series does not need a
connection to ground.

The nickel barrier structure of the external

electrodes provides excellent solder heat resistance.
BLM_A series generates an impedance from the
relatively low frequencies. Therefore BLM_A series is
effective in noise suppression in a wide frequency
range (30MHz to several hundred MHz).

The small size of BLMO02A series (0.4x0.2mm) is
suitable for noise suppression in small equipment such
as PA modules for cellular phones.

BLMO2A Series (01005 Size) |

m Equivalent Circuit

o~ TP}

(Resistance element becomes dominant
at high frequencies.)

| 0.4+0.02 ) .0.240.02 |
& R
0.10+0.04/-0.03
[: Electrode
BLMO2A Series
(in mm)
Impedance i Operating
Part Number (at 100MHz/20°C) AT B ) Temperature Range
(ohm) (mA) (ohm) “C)
BLMO2AG100SN1 10 (Typ.) 500 0.1 -55 to +125
BLMO2AG700SN1 70 +25% 250 0.5 -55 to +125
BLMO02AG121SN1 120 £25% 200 0.8 -55 to +125

20
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m Impedance - Frequency (Typical)

Impedance (Q)
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m Impedance - Frequency Characteristics
BLMO2AG100SN1
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BLMO3A Series (0201 Size) |

o be00s 03003

tﬂ *ﬂ' 0.15:0.05
-

0.3+0.03

|:| : electrode

BLMO3A Series
(in mm)
Impedance i Operating
Part Number (at 100MHz/20°C) AT B ) Temperature Range
(ohm) (mA) (ohm) o
BLMO3AG100SN1 10 (Typ.) 500 0.1 -55 to +125
BLMO3AG700SN1 70 (Typ.) 200 0.4 -55 to +125
BLMO3AG121SN1 120 +25% 200 0.5 -55 to +125
BLMO3AG241SN1 240 £25% 200 0.8 -55to +125
BLMO3AG601SN1 600 +25% 100 1.5 -55to +125
m Impedance - Frequency (Typical)
BLMO3A Series
1000
I
800
BL‘N‘IT H(36015N1
@ 600 BLMO3AG241SN1
£ 400 B‘LM‘OB‘A‘G‘T‘JOSNJL Y SoH
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e —— 1711
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m Impedance - Frequency Characteristics
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z
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E E
40 ]
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m Impedance - Frequency Characteristics

BLMO03AG121SN1 BLMO03AG241SN1
200 500
160 % d 400
z ‘/’{.
g 120 4 € 300 g
§ ,"’R § Z
[} (] R
H i
E 8 £ 200
ariiinies Zl==L L] x
40 s 3 - A
) <. 100 I v S|
F gy \
|1 //// g ) \
0 - 0 = 3 N
1 10 100 1000 3000 1 10 100 1000 3000
Frequency (MHz) Frequency (MHz)
BLMO3AG601SN1
1000
]
800 / !
i
g 600
g‘ 400 o
/ il ‘\X
/ N\
200 =
\
| L1 \
0 — . \ .
1 10 100 1000 3000
Frequency (MHz)
BLM15A Series (0402 Size) |
0.25+0.1
g -
& @
1.0+0.05 0.5+0.05
BLM15A Series
(in mm)
Impedance i Operating
Part Number (at 100MHz/20°C) Rated Current DC Resistance (max.) Temperature Range
(ohm) (mA) (ohm) o
BLM15AG100SN1 10 (Typ.) 1000 0.05 -55 to +125
BLM15AG700SN1 70 (Typ.) 500 0.15 -55 to +125
BLM15AG121SN1 120 +25% 500 0.25 -55to +125
BLM15AG221SN1 220 +25% 300 0.35 -55 to +125
BLM15AG601SN1 600 +25% 300 0.6 -55to +125
BLM15AG102SN1 1000 +25% 200 1.0 -55 to +125
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m Impedance - Frequency (Typical)
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m Impedance - Frequency Characteristics
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Impedance (Q)
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BLM18A Series (0603 Size) |

0.4£0.2

o

0.8+0.15

m m 1.6£0.15

\
E

0.8+0.15
BLM18A Series
(in mm)
Impedance i Operating
Part Number (at 100MHz/20°C) AT B ) Temperature Range
(ohm) (mA) (ohm) g
BLM18AG121SN1 120 +25% 200 0.20 -55 to +125
BLM18AG151SN1 150 +25% 200 0.25 -55to +125
BLM18AG221SN1 220 £25% 200 0.30 -55 to +125
BLM18AG331SN1 330 +25% 200 0.45 -55to +125
BLM18AG471SN1 470 £25% 200 0.50 -55 to +125
BLM18AG601SN1 600 +25% 200 0.50 -55 to +125
BLM18AG102SN1 1000 +25% 100 0.70 -55 to +125
m Impedance - Frequency (Typical)
BLM18A Series
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BLM21A Series (0805 Size) |

o QY

BLM21A Series

o~
=}
4
wn
«©
S}
2.0+0.2 1.25%0.2
EIA CODE : 0805
(in mm)

Impedance i Operating
Part Number (at 100MHz/20°C) AT B ) Temperature Range
(ohm) (mA) (ohm) g
BLM21AG121SN1 120 +25% 200 0.15 -55 to +125
BLM21AG151SN1 150 +25% 200 0.15 -55to +125
BLM21AG221SN1 220 £25% 200 0.20 -55 to +125
BLM21AG331SN1 330 +25% 200 0.25 -55to +125
BLM21AG471SN1 470 £25% 200 0.25 -55 to +125
BLM21AG601SN1 600 +25% 200 0.30 -55 to +125
BLM21AG102SN1 1000 +25% 200 0.45 -55 to +125
m Impedance - Frequency (Typical)
BLM21A Series
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BLM15A Series Gold Plating (0402 Size) |

m Features

[EnY

. Au plating for wire bonding mounting
. BLM_A series generates an impedance from the

relatively low frequencies. Therefore BLM_A
series is effective in noise suppression in a

wide frequency range (30MHz to several hundred MHz).

m Applications

[EEN

. Optical transceiver modules
. Optical pickup modules

0.25+0.1

f—|

C31E.pdf
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0.5+0.05

@

1.0+0.05

0.5+0.05

BLM15A Series
(gold plating)

(in mm)

Impedance

Part Number

(at 1L00MHz/20°C)
(ohm)

(mA)

Rated Current

DC Resistance (max.)
(ohm)

Operating
Temperature Range

BLM15AG601AN1

600 +25%

300

0.6

-55to +125

BLM15AG102AN1

1000 +25%

200

1.0

-55 to +125

m Impedance - Frequency (Typical)
BLM15A Series (gold plating)
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BLM18T Series (0603 Size) |

m Features

The chip ferrite beads BLM series is designed to
function nearly as a resistor at noise frequencies,
which greatly reduces the possibility of resonance and
leaves signal wave forms undistorted.

BLM series is effective in circuits without stable
ground lines because BLM series does not need a
connection to ground.

The nickel barrier structure of the external

electrodes provides excellent solder heat resistance.
BLM_T series generates an impedance from the
relatively low frequencies. Therefore BLM_T series is
effective in noise suppression in a wide frequency
range (LOMHz to several hundred MHz).

BLM_T series contributes further to miniaturizing
portable equipment.

BLM18T Series

C31E.pdf
07.3.9
) 1.6£0.15 ) | 0.840.15
r \ \ .
0.40.2
[]: Etectrode
(in mm)

Impedance i Operating
Part Number (at 100MHz/20°C) Rated Current DC Resistance (max.) Temperature Range
(ohm) (mA) (ohm) g
BLM18TG121TN1 120 +25% 200 0.25 -55 to +125
BLM18TG221TN1 220 +25% 200 0.30 -55 to +125
BLM18TG601TN1 600 +25% 200 0.45 -55 to +125
BLM18TG102TN1 1000 +25% 100 0.60 -55 to +125
m Impedance - Frequency (Typical)
BLM18T Series
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m Impedance - Frequency Characteristics
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m Features (BLM_B Series)
The chip ferrite beads BLM series is designed to m Equivalent Circuit
function nearly as a resistor at noise frequencies,
which greatly reduces the possibility of resonance and
leaves signal wave forms undistorted.
BLM series is effective in circuits without stable
ground lines because BLM series does not need a
connection to ground.
The nickel barrier structure of the external O—/WW—Q
electrodes provides excellent solder heat resistance. : )
(Resistance element becomes dominant
BLM_B series can minimize attenuation of the at high frequencies.)
signal waveform due to its sharp impedance
characteristics. Various impedances are available to
match signal frequency.
The small size of BLM03B series (0.6x0.3mm) is
suitable for advanced high-density mounting, and is
followed on a miniaturization of digital equipment,
or module of a functional portion.
BLMO3B Series (0201 Size) |
0.6+0.03 0.3:0.03
tﬂ *ﬂ' 0.15:0.05
i
[ s etectrode
BLMO3B Series
(in mm)
Part Number (at !Lrgglsﬂtlj-lazr}ggm) AT B ) Temrgerrjaetrl?rttlenlgange
(ohm) (mA) (ohm) o
BLMO03BB100SN1 10 +25% 300 0.4 -55 to +125
BLM03BB220SN1 22 +25% 200 05 -55 to +125
BLMO3BB470SN1 47 £25% 200 0.7 -55 to +125
BLMO3BB750SN1 75 £25% 200 1.0 -55 to +125
BLM03BB121SN1 120 +25% 100 15 -55 to +125

m Impedance - Frequency (Typical)
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BLM15B Series (0402 Size) |
0.25+0.1
g -
& @
1.0+0.05 0.5+0.05
BLM15B Series
(in mm)
Impedance i Operating
Part Number (at 100MHz/20°C) Rated Current DC Resistance (max.) Temperature Range
(ohm) (mA) (ohm) o
BLM15BA050SN1 5 +25% 300 0.10 -55 to +125
BLM15BB050SN1 5 +25% 500 0.08 -55 to +125
BLM15BA100SN1 10 +25% 300 0.20 -55 to +125
BLM15BB100SN1 10 +25% 300 0.10 -55 to +125
BLM15BA220SN1 22 +25% 300 0.30 -55to +125
BLM15BB220SN1 22 +25% 300 0.20 -55 to +125
BLM15BA330SN1 33 +25% 300 0.40 -55 to +125
BLM15BA470SN1 47 £25% 200 0.60 -55 to +125
BLM15BB470SN1 47 £25% 300 0.35 -55to +125
BLM15BA750SN1 75 +25% 200 0.80 -55 to +125
BLM15BB750SN1 75 £25% 300 0.40 -55to +125
BLM15BD750SN1 75 +25% 300 0.20 -55 to +125
BLM15BB121SN1 120 £25% 300 0.55 -55 to +125
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Impedance Rated Current | DC Resistance (max Operating
Part Number (at 100MHz/20°C) ( ) Temperature Range
(ohm) (mA) (ohm) (°C)
BLM15BD121SN1 120 £25% 300 0.30 -55to +125
BLM15BB221SN1 220 +25% 200 0.80 -55to +125
BLM15BD221SN1 220 +25% 300 0.40 -55to +125
BLM15BD471SN1 470 £25% 200 0.60 -55to +125
BLM15BD601SN1 600 +25% 200 0.65 -55to +125
1 BLM15BD102SN1 1000 +25% 200 0.90 -55 to +125
BLM15BD182SN1 1800 £25% 100 1.40 -55to +125
m Impedance - Frequency (Typical)
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BLM18B Series (0603 Size) |

. W

BLM18B Series

0.4£0.2

1.6£0.15

o

-

0.8+0.15

(in mm)

C31E.pdf

0.8+0.15

Impedance i Operating
Part Number (at 100MHz/20°C) AT B ) Temperature Range
(ohm) (mA) (ohm) g
BLM18BAO50SN1 5 +25% 500 0.20 -55 to +125
BLM18BB0O50SN1 5 +25% 700 0.10 -55to +125
BLM18BA100SN1 10 +25% 500 0.25 -55 to +125
BLM18BB100SN1 10 £25% 500 0.15 -55to +125
BLM18BA220SN1 22 +25% 500 0.35 -55 to +125
BLM18BB220SN1 22 +25% 500 0.25 -55 to +125
BLM18BA470SN1 47 +25% 300 0.55 -55 to +125
BLM18BB470SN1 47 £25% 500 0.30 -55to +125
BLM18BB600SN1 60 +25% 200 0.35 -55 to +125
BLM18BA750SN1 75 +25% 300 0.70 -55to +125
BLM18BB750SN1 75 +25% 200 0.35 -55 to +125
BLM18BA121SN1 120 +25% 200 0.90 -55 to +125
BLM18BB121SN1 120 +25% 200 0.50 -55 to +125
BLM18BD121SN1 120 +25% 200 0.40 -55to +125
BLM18BB141SN1 140 +25% 200 0.55 -55 to +125
BLM18BB151SN1 150 £25% 200 0.55 -55to +125
BLM18BD151SN1 150 +25% 200 0.40 -55 to +125
BLM18BB221SN1 220 +25% 200 0.65 -55 to +125
BLM18BD221SN1 220 +25% 200 0.45 -55 to +125
BLM18BB331SN1 330 +25% 200 0.75 -55 to +125
BLM18BD331SN1 330 £25% 200 0.50 -55 to +125
BLM18BD421SN1 420 £25% 200 0.55 -55to +125
BLM18BB471SN1 470 £25% 50 1.00 -55 to +125
BLM18BD471SN1 470 £25% 200 0.55 -55 to +125
BLM18BD601SN1 600 +25% 200 0.65 -55 to +125
BLM18BD102SN1 1000 +25% 100 0.85 -55 to +125
BLM18BD152SN1 1500 +25% 50 1.20 -55 to +125
BLM18BD182SN1 1800 £25% 50 1.50 -55to +125
BLM18BD222SN1 2200 +25% 50 1.50 -55 to +125
BLM18BD252SN1 2500 +25% 50 1.50 -55 to +125
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BLM21B Series (0805 Size) |

o QY

BLM21B Series

0.5+0.2 *2

0.85:0.2 *1'

2.0+0.2

1.25+0.2

EIA CODE : 0805

inmm
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*1 BLM21BD222SN1/21BD272SN1
:1.25+0.2
*2 BLM21BD272SN1: 0.3+0.2
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Frequency (MHz)

Frequency (MHz)

Impedance i Operating
Part Number (at 100MHz/20°C) AT B ) Temperature Range
(ohm) (mA) (ohm) g
BLM21BBO050SN1 5 +25% 500 0.07 -55 to +125
BLM21BB600SN1 60 +25% 200 0.20 -55 to +125
BLM21BB750SN1 75 £25% 200 0.25 -55 to +125
BLM21BB121SN1 120 £25% 200 0.25 -55to +125
BLM21BD121SN1 120 +25% 200 0.25 -55 to +125
BLM21BB151SN1 150 +25% 200 0.25 -55 to +125
BLM21BD151SN1 150 +25% 200 0.25 -55 to +125
BLM21BB201SN1 200 £25% 200 0.35 -55 to +125
BLM21BB221SN1 220 £25% 200 0.35 -55 to +125
BLM21BD221SN1 220 +25% 200 0.25 -55to +125
BLM21BB331SN1 330 £25% 200 0.40 -55 to +125
BLM21BD331SN1 330 £25% 200 0.30 -55 to +125
BLM21BD421SN1 420 +25% 200 0.30 -55 to +125
BLM21BB471SN1 470 £25% 200 0.45 -55 to +125
BLM21BD471SN1 470 +25% 200 0.35 -55 to +125
BLM21BD601SN1 600 +25% 200 0.35 -55 to +125
BLM21BD751SN1 750 £25% 200 0.40 -55 to +125
BLM21BD102SN1 1000 +25% 200 0.40 -55 to +125
BLM21BD152SN1 1500 +25% 200 0.45 -55 to +125
BLM21BD182SN1 1800 +25% 200 0.50 -55 to +125
BLM21BD222TN1 2200 +25% 200 0.60 -55 to +125
BLM21BD222SN1 2250 (Typ.) 200 0.60 -55 to +125
BLM21BD272SN1 2700 +25% 200 0.80 -55 to +125
m Impedance - Frequency (Typical)
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m Features (BLM_R Series)

The chip ferrite beads BLM series is designed to
function nearly as a resistor at noise frequencies,
which greatly reduces the possibility of resonance and
leaves signal wave forms undistorted.

BLM series is effective in circuits without stable
ground lines because BLM series does not need a
connection to ground.

The nickel barrier structure of the external

electrodes provides excellent solder heat resistance.
BLM_R series can be used in a digital Interface.
Resistance of BLM_R series especially grows in the
lower frequency range. Therefore BLM_R series is less
effective for digital signal waveform at low frequency
range and can suppress the ringing.

BLM18R Series (0603 Size) |

m Equivalent Circuit

— T W0

(Resistance element becomes dominant
at high frequencies.)

0.40.2

]

®® ..

0.8+0.15

0.8+0.15
BLM18R Series (in mm)
Impedance g Operating
Part Number (at 100MHz/20°C) Rated Current DC Resistance (max.) Temperature Range
(ohm) (mA) (ohm) o
BLM18RK121SN1 120 £25% 200 0.25 -55 to +125
BLM18RK221SN1 220 +25% 200 0.30 -55 to +125
BLM18RK471SN1 470 +25% 200 0.50 -55 to +125
BLM18RK601SN1 600 +25% 200 0.60 -55 to +125
BLM18RK102SN1 1000 +25% 200 0.80 -55 to +125

m Impedance - Frequency (Typical)
BLM18R Series
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m Impedance - Frequency Characteristics
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BLM21R Series (0805 Size) |
0.5%0.2
o
(L ()
2.0+0.2 1.25%0.2
BLM21R Series EIA CODE : 0805
(in mm)
Impedance Rated Current | DC Resistance (max. Operating
Part Number (at 100MHz/20°C) ( ) Temperature Range
(ohm) (mA) (ohm) o
BLM21RK121SN1 120 £25% 200 0.15 -55 to +125
BLM21RK221SN1 220 +25% 200 0.20 -55 to +125
BLM21RK471SN1 470 +25% 200 0.25 -55to +125
BLM21RKG601SN1 600 +25% 200 0.30 -55 to +125
BLM21RK102SN1 1000 +25% 200 0.50 -55 to +125
m Impedance - Frequency (Typical)
BLM21R Series
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Continued on the following page.
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m Impedance - Frequency Characteristics
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Noise Suppression Effect of BLM_R Series

E\Waveform Distortion Suppressing

Performance of BLMLIIR Series Measuring Circuits

Measuring Point

AC04 / ACO00
1MHz [ Filter Pattern 20cm

Type of Filter EMI Suppression Effect / Description
Signal waveform (100nsec/div, 2V/div) Expand (10nsec/div, 2V/div) Spectrum
TakSn(lMS/f . 47 Acqs ) Tek ST S500MS/s 47§c?s 85
Chi Zoom: | 1.0X Vert 10.0X Horz ‘
80
s 75
i PN
E(
. d 4 265
Initial J ‘ _N\) $ 60 i
(No filter) b o - 55 H il
50
45
w70 oGS eRT 5 w20 T 30 50 100 150 200 250 300

Frequency (MHz)

Ringing is caused on the signal waveform.
Such ringing contains several hundred MHz harmonic components and generates noise.

Signal waveform (100nsec/div, 2V/div) Expand (10nsec/div, 2V/div) Spectrum
TekSﬂ(lMSl? . 20 Acgs : Tek ST 500MS/s za[?c?s 85
Ch1zoom: 1.0X Vert 10.0X Horz ‘
80
s 75
R
a7
¢ l 265
[
Resister (47Q) is used MWMJ F«“ﬂ, VWJ g
55
INLRA
so AT
45
Tovva WTO0RS CRT 7532V Tovva ATORs CRT 337 30 50 100 150 200 250 300
Frequency (MHz)
Comparing initial waveform, ringing is suppressed a little.
However there still remains high level waveform distortion.
Signal waveform (100nsec/div, 2V/div) Expand (10nsec/div, 2V/div) Spectrum
TeksﬂuMS/? . 19 Acqs ; Tek ST 500MS/s . 19[/?:?5 85
Chi1 zoom:  1.0X Vért 10.0X Horz ‘
80
s 75
/”\—w 2 70
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50 “ LI ] ‘
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BLM18R has excellent performance for noise suppression and waveform distortion suppression.
BLM18R suppresses drastically not only spectrum level in more than 100MHz range but waveform distortion.
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m Features (BLM_P Series)
The chip ferrite beads BLM series is designed to m Equivalent Circuit
function nearly as a resistor at noise frequencies,
which greatly reduces the possibility of resonance and
leaves signal wave forms undistorted.

BLM series is effective in circuits without stable
ground lines because BLM series does not need a

connection to ground. 1
The nickel barrier structure of the external
electrodes provides excellent solder heat resistance. : )

. o . (Resistance element becomes dominant
BLM_P series can be used in high current circuits at high frequencies.)
due to its low DC resistance. It can match power lines
to a maximum of 6A DC.
The small size of BLMO3A series (0.6x0.3mm) is
suitable for noise suppression in small equipment such
as PA modules for cellular phones.

BLMO3P Series (0201 Size) |

0.6+0.03 0.3+0.03

—
3
o
&
(=}

'l *ﬂ' 0.150.05
ﬂ—'«
‘ |:| : electrode
BLMO3P Series
(in mm)

Impedance i Operating
Part Number (at 100MHz/20°C) Rated Current DC Resistance (max.) Temperature Range
(ohm) (mA) (ohm) ;
BLMO3PG220SN1 22 +25% 900 0.065 -55 to +125
BLMO3PG330SN1 33 +25% 750 0.090 -55 to +125

m Impedance - Frequency (Typical)
BLMO3P Series
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m Impedance - Frequency Characteristics
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m Impedance - Frequency Characteristics
BLMO3PG220SN1 BLMO3PG330SN1
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BLM15P Series (0402 Size) |
0.25+0.1
' -
8
[=}
b
o
Q Q@
1.0£0.05 0.5+0.05
p
BLM15P Series
N (in mm)
Impedance R i Operatin
ated Current | DC Resistance (max. p g
Part Number (at 200MHz/20°C) ( ) Temperature Range
(ohm) (mA) (ohm) (°C)
BLM15PG100SN1 10 (Typ.) 1000 0.05 -55 to +125
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BLM18P Series (0603 Size) |
0.4+0.2
m m 1.620.15
0.8+0.15
BLM18P Series
(in mm)
Impedance Rated Current | DC Resistance (max. Operating
Part Number (at 100MHz/20°C) ( ) Temperature Range
(ohm) (mA) (ohm) o
BLM18PG300SN1 30 (Typ.) 1000 0.05 -55 to +125
BLM18PG330SN1 33 £25% 3000 0.025 -55 to +125
BLM18PG600SN1 60 (Typ.) 500 0.10 -55 to +125
BLM18PG121SN1 120 +25% 2000 0.05 -55to +125
BLM18PG181SN1 180 +25% 1500 0.09 -55 to +125
BLM18PG221SN1 220 +25% 1400 0.10 -55 to +125
BLM18PG331SN1 330 +25% 1200 0.15 -55 to +125
BLM18PG471SN1 470 +25% 1000 0.20 -55 to +125
At rated current higher than 1200mA, derating is required.
Please refer to p.63, "Derating of Rated Current".
m Impedance - Frequency (Typical)
BLM18P Series
600 T T T T
‘ ‘ ‘ ‘B‘LM].SP‘GAW‘:[SN].
—
‘B‘Ll‘\A‘l‘BPGS3}SN1 >/
pnspozzien,
R
@ BLM18PG121SN1 —
3 RN ><>'_
£ o usseoss
& BLM18PG330SN1 N
£ RRN ) ><>/———\
BLM18PG300SN1 N
150 ] — .
N ||
= N ,—><—>*/ I
. —
1 10 100 1000
Frequency (MHz)
m Impedance - Frequency Characteristics
BLM18PG300SN1 BLM18PG330SN1
50 60
40 = [l
| 45 ]
e . .
8 30 g
s £ w0 S
3 3 1R
g E
AT 15 AT
10 - S > T 4 X
Le L L . N
LTl |+ ~
o/fi‘ il o///-‘
1 10 100 1000 1 10 100 1000
Frequency (MHz) Frequency (MHz)

Continued on the following page.

55



/MNote * This PDF catalog is downloaded from the website of Murata Manufacturing co., Itd. Therefore, it's specifications are subject to change or our products in it may be discontinued without advance notice. Please check with our C31E pdf
sales representatives or product engineers before ordering. "

« This PDF catalog has only typical specifications because there is no space for detailed specifications. Therefore, please approve our product specifications or transact the approval sheet for product specifications before ordering. 0739
Continued from the preceding page.

m Impedance - Frequency Characteristics
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BLM21P Series (0805 Size) |

i

0.85+0.2

L (S -

BLM21P Series EIA CODE : 0805
(in mm)
Part Number (at !Lrgglsﬂtlj-lazr}ggm) AT B ) Temrgerrjaetrl?rttlenlgange
(ohm) (mA) (ohm) g
BLM21PG220SN1 22 +25% 6000 0.01 -55 to +125
BLM21PG300SN1 30 (Typ.) 3000 0.015 -55 to +125
BLM21PG600SN1 60 +25% 3000 0.025 -55to +125
BLM21PG221SN1 220 +25% 2000 0.050 -55to +125
BLM21PG331SN1 330 +25% 1500 0.09 -55 to +125

At rated current higher than 1500mA, derating is required.
Please refer to p.63, "Derating of Rated Current".

m Impedance - Frequency (Typical)
BLM21P Series
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m Impedance - Frequency Characteristics
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m Impedance - Frequency Characteristics
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BLM31P Series (1206 Size) |
0.7x0.3
% Q’ 3.240.2 ‘ 1.6:0.2 ‘
I |
inmm
BLM3L1P Series
Impedance i Operating
Part Number (at 100MHz/20°C) Rated Current DC Resistance (max.) Temperature Range
(ohm) (mA) (ohm) o
BLM31PG330SN1 33 £25% 6000 0.01 -55 to +125
BLM31PG500SN1 50 (Typ.) 3000 0.025 -55 to +125
BLM31PG121SN1 120 +25% 3000 0.025 -55 to +125
BLM31PG391SN1 390 +25% 2000 0.05 -55 to +125
BLM31PG601SN1 600 +25% 1500 0.09 -55 to +125

At rated current higher than 1500mA, derating is required.
Please refer to p.63, "Derating of Rated Current".
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m Impedance - Frequency (Typical)
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BLMA41P Series (1806 Size) |

BLMA41P Series

0.7£0.3

4.5+0.2 1.610.2 ‘

(in mm)

C31E.pdf
07.3.9

Part Number (at !Lrgglt\eﬂc:_'azr}ggcc) Rated Current | DC Resistance (max) Temrge?aetrl?rttlenlgange
(ohm) (mA) (ohm) g
BLM41PG600SN1 60 (Typ.) 6000 0.01 -55 to +125
BLM41PG750SN1 75 (Typ.) 3000 0.025 -55 to +125
BLM41PG181SN1 180 +25% 3000 0.025 -55to +125
BLM41PG471SN1 470 £25% 2000 0.05 -55to +125
BLM41PG102SN1 1000 +25% 1500 0.09 -55 to +125

At rated current higher than 1500mA, derating is required.
Please refer to p.63, "Derating of Rated Current".

m Impedance - Frequency (Typical)
BLMA41P Series (60-1800hm)
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m Impedance - Frequency Characteristics
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BLM18S Series (0603 Size) |
u Fea‘tures 1.620.15 0.80.15
1. Low DC Resistance/Large Rated Current -
2. BLM18S series can be used in high current circuits g
due to its low DC resistance.
It can match power lines to a maximum of 6A DC.
. . b " tﬂ 0.420.2
3. Ni+Sn plating structure of the extenal electrodes
provides excellent solder heat resistance.
m Applications BLML8S Series
EMI suppression for DC power line o)
Impedance i Operating
Part Number (at 100MHz/20°C) Rated Current DC Resistance (max.) Temperature Range
(ohm) (mA) (ohm) o
BLM18SG260TN1 26 +25% 6000 0.007 -55 to +125
BLM18SG700TN1 70 +25% 4000 0.020 -55 to +125
BLM18SG121TN1 120 +25% 3000 0.025 -55 to +125
BLM18SG221TN1 220 +25% 2500 0.040 -55 to +125
BLM18SG331TN1 330 +25% 1500 0.070 -55 to +125
At rated current higher than 1500mA, derating is required.
Please refer to p.63, "Derating of Rated Current".
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m Impedance - Frequency (Typical)
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m Impedance - Frequency Characteristics
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Continued from the preceding page.
m Notice (Rating)

In operating temperatures exceeding +85°C, derating of Derating
current is necessary for chip Ferrite Beads for which rated
current is 1200mA or over. Please apply the derating curve ! !
shown in chart according to the operating temperature. oA 3 3
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On-Board Type (DC) EMI Suppression Filters (EMIFIL®)

mulRata

GHz Noise Suppression Chip Ferrite Beads BLM15H/15E/18H/18E/18G Series

Excellent high frequency impedance characteristics
with 0402 (EIA) size.

m Features (BLM15HG/HD/EG Series)

. Small size: 1.0x0.5mm (0402)

2. Suitable for noise suppression in 1GHz or higher
frequency

3. Low DC Resistance/Large Rated Current (BLM15E)

4. No Lead production using Ni+Sn plating in
termination

[EnY

Applications

. EMI suppression for Note PC and DSC

. Noise suppression for data line in mobile phone

. Prevention of erroneous operation caused by local
oscillation signal in mobile phone

4. Optical pickup modules

W N - B

m Features (BLM15HB Series)

1. Small size: 1.0x0.5mm

2. Suitable for noise suppression in 1GHz or
higher frequency

3. No Lead production using Ni+Sn plating in
termination

m Applications

1. EMI suppression for Note PC and DSC

2. Noise suppression for data line in mobile phone

3. Noise suppression for USB interface line in

mobile phone
4. Prevention of erroneous operation caused
by local oscillation signal in mobile phone

BLM15H Series (0402 Size) |

m Equivalent Circuit

o— T {PW)-o

(Resistance element becomes dominant
at high frequencies.)

q @

BLM15H Series

0.25+0.1

|l

0.5+0.05

1.0£0.05

0.5+0.05

(in mm)

Impedance Impedance i Operating
Part Number (at 200MHz/20°C) (at 1GHz/20°C) Rated Current | DC Resistance (max.) Temperature Range
ohm ohm
(ohm) (ohm) (mA) (ohm) (C)
BLM15HG601SN1 600 +25% 1000 +40% 300 0.7 -55 to +125
BLM15HG102SN1 1000 +25% 1400 +40% 250 11 -55 to +125
BLM15HB121SN1 120 +25% 500 +40% 300 0.7 -55 to +125
Continued on the following page.
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Impedance Impedance i Operating
Part Number (at 100MHz/20°C) (at 1GHz/20°C) Rated Current b ReSIStsnce (max.) Temperature Range
(ohm) (ohm) (mA) (ohm) C)
BLM15HB221SN1 220 +25% 900 +40% 250 1.0 -55to +125
BLM15HD601SN1 600 +25% 1400 +40% 300 0.85 -55 to +125
BLM15HD102SN1 1000 +25% 2000 +40% 250 1.25 -55 to +125
BLM15HD182SN1 1800 +25% 2700 +40% 200 2.2 -55 to +125
m Impedance - Frequency (Typical)
BLM15HG Series BLM15HB Series
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1200 800
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m Impedance - Frequency Characteristics
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m Impedance - Frequency Characteristics
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BLM15E Series (0402 Size) |

0.25+0.1

]

0.5+0.05

O @ | 1

1.0+0.05 0.5+0.05
BLM15E Series

(in mm)

Impedance Impedance i Operating
Part Number (at 100MHz/20°C) (at 1GHz/20°C) AL TS RS (1) Temperature Range

(ohm) (ohm) (mA) (ohm) o
BLM15EG121SN1 120 +25% 145 (Typ.) 1500 0.095 -55 to +125
BLM15EG221SN1 220 +25% 270 (Typ.) 700 0.28 -55 to +125

In operating temperature exceeding +85°C, derating of current is necessary for BLM15E series.
Please refer to p.68, "Derating of Rated Current".

m Impedance - Frequency (Typical)
BLM15EG Series
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m Impedance - Frequency Characteristics
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m Notice (Rating)

In operating temperature exceeding +85°C, derating of
current is necessary for BLM15E series.

Please apply the derating curve shown in chart according to

the operating temperature.

68
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Derating

Derated Current (A)
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BLM18H/BLM18E series has a modified internal electrode

structure, that minimizes stray capacitance and

increases the effective frequency range.

m Features (BLM18H series)
BLM18H series realizes high impedance at 1GHz and
is suitable for noise suppression from 500MHz to
GHz range. The impedance value of HG/HD-type is
about three times as large as that of A/B-type at

1.

1GHz, though the impedance characteristic of

HG/HD-type is similar to A/B-type at 100MHz or less.

. HG-type is effective in noise suppression in wide

frequency range (several MHz to several GHz).
HB/HD-type for high-speed signal line provides a

sharper roll-off after the cut-off frequency.
HK-type for digital interface is effective in
suppressing the ringing because resistance
especially grows in the lower frequency.

. The magnetic shielded structure minimizes crosstalk.

Features (BLM18E series)

circuit.

. Excellent direct current characteristics
. Thin type (t=0.5mm) is suitable for small and low

. Low DC Resistance and a large Rated Current are
suitable for noise suppression of the driver

profile equipment such as DSC, cellular phones.

BLM18H Series (0603 Size) |

m Equivalent Circuit

— T W0

(Resistance element becomes dominant
at high frequencies.)

. W

BLM18H Series

0.40.2

1.6+0.15

]

0.8+0.15

(in mm)
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0.8+0.15

Impedance Impedance i Operating
Part Number (at 2100MHz/20°C) (at 1GHz/20°C) Rated Current | DC Resistance (max.) Temperature Range
(ohm) (ohm) (MA) (ohm) °C
BLM18HG471SN1 470 £25% 600 (Typ.) 200 0.85 -55 to +125
BLM18HG601SN1 600 +25% 700 (Typ.) 200 1.00 -55to +125
BLM18HG102SN1 1000 +25% 1000 (Typ.) 100 1.60 -55to +125
BLM18HB121SN1 120 +25% 500 +40% 200 0.50 -55to +125
BLM18HB221SN1 220 +25% 1100 +40% 100 0.80 -55to +125
BLM18HB331SN1 330 +25% 1600 +40% 50 1.20 -55to +125
BLM18HD471SN1 470 £25% 1000 (Typ.) 100 1.20 -55to +125
BLM18HD601SN1 600 +25% 1200 (Typ.) 100 1.50 -55to +125
BLM18HD102SN1 1000 +25% 1700 (Typ.) 50 1.80 -55to +125
BLM18HK331SN1 330 +25% 400 +40% 200 0.50 -55to +125
BLM18HK471SN1 470 +25% 600 +40% 200 0.70 -55 to +125
BLM18HK601SN1 600 +25% 700 +40% 100 0.90 -55to +125
BLM18HK102SN1 1000 £25% 1200 +40% 50 1.50 -55to +125
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m Impedance - Frequency (Typical)

BLM18HG Series BLM18HB Series
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m Impedance - Frequency Characteristics
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m Impedance - Frequency Characteristics
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m Impedance - Frequency Characteristics

BLM18HK102SN1
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BLM18E Series (0603 Size) |
1.6:0.15 | 0.8:0.15
[ \
L] L)
L - 0.4+0.2
R R ——
T
BLM18EGLIIITNL [ 0.5+0.15
BLM18E Series BLM18EGLIJLISNL | 0.8+0.15
(in mm)
Impedance Impedance i Operating
Part Number (at 200MHz/20°C) (at 1GHz/20°C) Rated Current | DC Resistance (max.) Temperature Range
(ohm) (ohm) (mA) (ohm) C)
BLM18EG101TN1 100 +25% 140 (Typ.) 2000 0.045 -55 to +125
BLM18EG121SN1 120 +25% 145 (Typ.) 2000 0.04 -55 to +125
BLM18EG221SN1 220 £25% 260 (Typ.) 2000 0.05 -55 to +125
BLM18EG221TN1 220 £25% 300 (Typ.) 1000 0.15 -55 to +125
BLM18EG331TN1 330 +25% 450 (Typ.) 500 0.21 -55 to +125
BLM18EG391TN1 390 +25% 520 (Typ.) 500 0.3 -55 to +125
BLM18EG471SN1 470 +25% 550 (Typ.) 500 0.21 -55 to +125
BLM18EG601SN1 600 +25% 700 (Typ.) 500 0.35 -55 to +125
At rated current 2000mA, derating is required.
Please refer to p.74, "Derating of Rated Current".
m Impedance - Frequency (Typical)
BLM18EG_TN Series BLM18EG_SN Series
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m Impedance - Frequency Characteristics
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m Notice (Rating)
In operating temperatures exceeding +85°C, derating of
current is necessary for chip Ferrite Beads for which rated
current is 1200mA or over. Please apply the derating curve
shown in chart according to the operating temperature.

Derating
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BLM18G Series (0603 Size) |

. . . . 0.35+0.15
Chip ferrite beads for high frequency noise

suppression over a wide frequency range.

m Features D

1. High impedance characteristic in 1GHz or higher m m
frequency

2. High impedance characteristic over a wide frequency 0.8:0.1
band range of 100MHz to 6GHz

3. Small decrease in impedance during current loading, BLM18G Series
resulting in small impedance fluctuation during
equipment operation.

4. Reflow soldering only

0.8+0.1

1.6+0.1

(in mm)

m Applications

1. Noise suppression for PCs with high-speed CPU and
high-speed bus, and for interface lines of
peripheral equipment.

2. High harmonic noise suppression for digital
equipment with several hundred MHz or higher clock
speeds.

3. Prevention of erroneous operation caused by local
oscillation signals in mobile phone and W-LAN
module (ensuring self-immunity).

4. Bias Tee modules in optical transceivers

Impedance Impedance i Operating
Part Number (at 200MHz/20°C) (at 1GHz/20°C) Rated Current | DC Resistance (max.) Temperature Range

(ohm) (ohm) (mA) (ohm)
BLM18GGA471SN1 470 +25% 1800 +30% 200 1.30 -55 to +125
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m Impedance - Frequency (Typical)
BLM18GG Series

m Impedance - Frequency Characteristics
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Noise Suppression Effect

ENoise Suppression in UHF Range . o
Testing Circuit
Measured radiation at 3m distance
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On-Board Type (DC) EMI Suppression Filters (EMIFIL®) | RPreet 2t 9 er
Chip Ferrite Beads Arrays BLA2AA/2AB/31A/31B Series

| BLA2AA/BLA2AB Series |
@ @, e @
m Features U U UU
1. BLA2AA/2AB series has 4 circuits in 2.0x1.0mm body X o
with 0.5mm pitch. g g
2. Provides attenuation across a broad frequency range. A AN nl-.
. . ® ©® o ®
Two types of impedance characteristics are 20402
available, one is for general signal line and the
other is for high speed signal line. [ | | | | | | ] i g
3. Original inner electrode structure enables extra 0.25:0.15 05501 °
low crosstalk. BLA2AA/BLA2AB Series [ etectrode
4. The nickel barrier structure of the external (in mm)
electrodes provides excellent solder heat
resistance.
m Applications
Notebook size PCs, PDAs and other compact size digital
equipment
Impedance i Operating
Part Number (at 100MHz/20°C) Rated Current DC Resistance (max.) Temperature Range
(ohm) (mA) (ohm) o
BLA2AAG121SN4 120 +25% 100 0.50 -55 to +125
BLA2AAG221SN4 220 +25% 50 0.70 -55 to +125
BLA2AAG601SN4 600 +25% 50 1.10 -55 to +125
BLA2AAG102SN4 1000 +25% 50 1.30 -55 to +125
BLA2ABB100SN4 10 +25% 200 0.1 -55 to +125
BLA2ABB220SN4 22 +25% 200 0.2 -55 to +125
BLA2ABB470SN4 47 +25% 200 0.35 -55 to +125
BLA2ABB121SN4 120 +25% 50 0.60 -55 to +125
BLA2ABB221SN4 220 +25% 50 0.90 -55 to +125
BLA2ABD750SN4 75 +25% 200 0.20 -55 to +125
BLA2ABD121SN4 120 +25% 200 0.35 -55 to +125
BLA2ABD221SN4 220 +25% 100 0.40 -55 to +125
BLA2ABD471SN4 470 £25% 100 0.65 -55 to +125
BLA2ABD601SN4 600 +25% 100 0.80 -55 to +125
BLA2ABD102SN4 1000 +25% 50 1.00 -55 to +125

Number of Circuits: 4

"
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m Equivalent Circuit

®) (6) 7

No polarity.
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m Impedance - Frequency Characteristics
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m Impedance - Frequency Characteristics
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BLA31A/BLA31B Series

W @ ©®  ®
The miniaturization of electronic equipment requires o o o d
high performance EMI filters which enable high density S %
mounting. BLA31A/B series consists of 4 circuits of ° -
. M M M M
ferrite beads. s ©® O _®
BLA31A/B is suitable for EMI suppression in smaller ‘m "h
digital equipment. ‘ ‘ S
I I <
] Features 0.4+0.2 ;0.810.1;
1. BLA31A/B has 4 circuits in 3.2x1.6mm body with BLA31A/BLA31B Series 32102
0.8mm pitch.
. . (in mm)
2. Provides attenuation across a broad frequency range.
Two types of impedance are available which meet
general signal line and high speed signal line.
3. Original inner electrode structure enables extra
low crosstalk.
4. The nickel barrier structure of the external
electrodes provides excellent solder heat
resistance. Both flow and reflow soldering methods
can be employed.
Impedance A Operating
Part Number (at 200MHz/20°C) Rated Current DC Resistance (max.) Temperature Range
(ohm) (mA) (ohm) 5
BLA31AG300SN4 30 +25% 200 0.10 -55 to +125
BLA31AG600SN4 60 +25% 200 0.15 -55 to +125
BLA31AG121SN4 120 +25% 150 0.20 -55 to +125
BLA31AG221SN4 220 +25% 150 0.25 -55 to +125
BLA31AG601SN4 600 +25% 100 0.35 -55 to +125
BLA31AG102SN4 1000 +25% 50 0.45 -55 to +125
BLA31BD121SN4 120 +25% 150 0.30 -55 to +125
BLA31BD221SN4 220 +25% 150 0.35 -55 to +125
BLA31BD471SN4 470 £25% 100 0.40 -55 to +125
BLA31BD601SN4 600 +25% 100 0.45 -55 to +125
BLA31BD102SN4 1000 +25% 50 0.55 -55 to +125

Number of Circuits: 4

m Equivalent Circuit

(5) 6) @ ®)

No polarity.
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m Impedance - Frequency (Typical)
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Impedance (Q)

Continued from the preceding page.

m Impedance - Frequency Characteristics
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On-Board Type (DC) EMI Suppression Filters (EMIFIL®)

Chip EMIFIL® Part Numbering

C31E.pdf
07.3.9

mulata

(Part Number)

Chip EMIFIL® Capacitor Type/Capacitor Array Type

(ne][m][so ][ cc] 102 [r] 1w s] [

O 666 0 6 0000

©Product ID @Characteristics
Product ID Code Capacitance Change (Temperature Characteristics)
NF Chip EMIFIL® B +10%
F +30/-80%
@structure R +15%
Code Structure U -750 £120ppm/°C
M Capacitor Type S +350 to -1000ppm/°C
A Capacitor Array Type
@Rated Voltage
©Dimensions (LXW) Code Rated Voltage
Code Dimensions (LXW) EIA 0J 6.3V
18 1.6X0.8mm 0603 1A v
21 2.0X1.25mm 0805 1C 16V
3D 3.2X1.25mm 1205 1E 25V
31 3.2X1.6mm 1206 1H 50V
41 4.5X1.6mm 1806 2A 100V
55 5.7X5.0mm 2220
OElectrode/Others (NFM Series)
OFeatures Code Electrode Series
Code Features 3 Sn Plating NFM (Except NFM55)
CcC Capacitor Type for Signal Lines 4 Solder Coating NFM55
PC Capacitor Type for Large Current
PS High Loss Type for Large Current @Number of Circuits (NFACICICC Series)
Code Number of Circuits
@©Capacitance 4 4 Circuits
Expressed by three figures. The unit is in pico-farad (pF). The first
and second figures are significant digits, and the third figure
expresses the number of zeros which follow the two figures.
©Packaging
Code Packaging Series
L Embossed Taping (180mm Reel) NFM3D/NFM41/NFM55
B Bulk All series
D Paper Taping (2180mm Reel) NFM18/NFM21/NFALCICICC

84



/MNote * This PDF catalog is downloaded from the website of Murata Manufacturing co., Itd. Therefore, it's specifications are subject to change or our products in it may be discontinued without advance notice. Please check with our C31E pdf
sales representatives or product engineers before ordering. "
« This PDF catalog has only typical specifications because there is no space for detailed specifications. Therefore, please approve our product specifications or transact the approval sheet for product specifications before ordering. 0739

Chip EMIFIL® LC Combined Type
(Part Number)
o e 9 0 060
@Product ID @Characteristics (NFL/NFW Series)
Product ID Code Characteristics
NF Chip EMIFIL® X Cut-off Frequency
@structure @Characteristics (NFE Series)
Code Structure Code Capacitance Change (Temperature Characteristics)
L Monolithic, LC Combined Type B +10%
W Winding, LC Combined Type C +20%, +22%
E Block, LC Combined Type D +20/-30%, +22/-33%
E +20/-55%, +22/-56%
@©Dimensions (LXW) F +30/-80%, +22/-82%
Code Dimensions (LXW) EIA R +15%
18 1.6X0.8mm 0603 U -750 +120ppm/ °C
21 2.0X1.25mm 0805 z Other
31 3.2X1.6mm 1206
61 6.8X1.6mm 2606 @Rated Voltage
Code Rated Voltage
OFeatures 1A 10V
Code Features 1C 16V
SP 1t Circuit for Signal Lines 1E 25V
ST T Circuit for Signal Lines 1H 50V
PT T Circuit for Large Current 2A 100v
HT T Circuit for Heavy-duty
©OElectrode
@cCut-off Frequency (NFL/NFW Series) Code Electrode Series
Expressed by three figures. The unit is in hertz (Hz). The first and 37 Sn Plating NFL
second figures are significant digits, and the third figure 4 Lead Free Solder Coating NFW
expresses the number of zeros which follow the two figures. 9 Others NFE
@cCapacitance (NFE Series)
Expressed by three figures. The unit is in pico-farad (pF). The first
and second figures are significant digits, and the third figure
expresses the number of zeros which follow the two figures.
©Packaging
Code Packaging Series
K Embossed Taping (330mm Reel) NFW31/NFE
L Embossed Taping (180mm Reel) NFW31/NFE
B Bulk NFL18/NFL21/NFE
D Paper Taping (g180mm Reel) NFL18/NFL21

snuRlata N
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Chip EMIFIL® LC Combined Array Type (NFA18S/21S Series)

par e

O 066 0 660000

@Product ID OFeatures
Product ID Code Features
NF Chip EMIFIL® X
v Expressed by a letter
@structure
Code Structure @Rated Voltage
A Array Type Code Rated Voltage
1A 1o0v
©Dimensions (LXW)
Code Dimensions (LXW) EIA ©Number of Circuits
18 1.6X0.8mm 0603 Code Number of Circuits
21 2.0X1.25mm 0805 4 4 Circuits
OFeatures @©Dimensions (T)
Code Features Code Dimensions (T)
SL L Circuit for Signal Lines 5 0.5mm
8 0.85mm
@cCut-off Frequency
Expressed by three figures. The unit is in hertz (Hz). The first and @Packaging
second figures are significant digit§, and the third figulre Code PRl
expresses the number of zeros which follow the two figures.
B Bulk
L Embossed Taping (180mm Reel)
Chip EMIFIL® LC Combined Array Type (NFA2AS Series)
(Part Number)
O 66 0 6 0060
@Product ID @First Resonance Characteristics
Product ID Code Resonance Frequency
NF Chip EMIFIL® 907A 942.5MHz
807A 880MHz
@Structure
Code Structure @second Resonance Characteristics
A Array Type Code Resonance Frequency
A 1842.5MHz
©Dimensions (LXW) B 2140MHz
Code Dimensions (L XW) EIA
2A 2.0%X1.0mm 0804 @Number of Circuits
Code Number of Circuits
OFeatures 4 4 Circuits
Code Features
SN Notch Filter for Signal Lines OPackaging
Code Packaging
B Bulk
L Embossed Taping (180mm Reel)
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Chip EMIFIL® RC Combined Type/RC Combined Array Type

(Part Number) @

OO0 0 6 6 00

@Product ID @Capacitance
Product ID Expressed by three figures. The unit is in pico-farad (pF). The first
NEF Chio EMIFIL® and second figures are significant digits, and the third figure
P expresses the number of zeros which follow the two figures.
@structure BResistance
Code Structure Expressed by three-digit alphanumerics. The unit is in ohm (Q).
R RC Combined T The first and second figures are significant digits, and the third
ombined Type figure expresses the number of zeros which follow the two
A RC Combined Array Type figures. If there is a decimal point, it is expressed by the capital

letter "R". In this case, all figures are significant digits.
©Dimensions (LXW)

Code Dimensions (LXW) EIA @Electrode/Others (NFR Series)
21 2.0X1.25mm 0805 Code Electrode
31 3.2X1.6mm 1206 2 Sn Plating
OFeatures @Number of Circuits (NFACICIGD Series)
Code Features Code Number of Circuits
GD RC Combined Type for Signal Lines 4 4 Circuits
@Packaging
Code Packaging Series
L Embossed Taping (2180mm Reel) NFR
B Bulk All Series
D Paper Taping (#180mm Reel) NFAOCGD
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On-Board Type (DC) EMI Suppression Filters (EMIFIL®) | RPreet 2t 9 er
Chip EMIFIL® Capacitor Type NFM18C/21C/3DC/41C Series

C31E.pdf
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INFM18C Series |

NFM18C series is a 1.6x0.8mm EMI suppression 0.25:01  0.410.1 08:01
filter for signal lines which have a three terminal | g
structure using Murata's multilayer technology. ‘ §
m Features ‘ ‘ ey 52
1. Ultra small size in 1.6x0.8x0.6mm enables high @
density mounting. .
2. Three terminal structure with low residual @ @ %
inductance (ESL)* characteristics achieves large NFM18C Series A\
insertion loss characteristics even in high @fozos -

frequency area.

3. NFM18C series covers capacitance range from
22 to 22,000pF.

* Not exceeding one-tenth of monolithic ceramic
capacitors (two terminals).

m Applications

1. EMI suppression of circuit for insertion loss in
quantity

2. Noise suppression up to GHz

N Capacitance Rated Voltage | Rated Current Insulatio(rrlnli‘«;]e)sistance Operating Temperature Range
(PF) (Vdc) (mA) (M ohm) (°C)
NFM18CC220U1C3 22 +20%,-20% 16 400 1000 -55t0 +125
NFM18CC470U1C3 47 +20%,-20% 16 400 1000 -55to +125
NFM18CC101R1C3 100 +20%,-20% 16 500 1000 -55to +125
NFM18CC221R1C3 220 +20%,-20% 16 500 1000 -55to +125
NFM18CC471R1C3 470 +20%,-20% 16 500 1000 -55to +125
NFM18CC102R1C3 1000 +20%,-20% 16 600 1000 -55to +125
NFM18CC222R1C3 2200 +20%,-20% 16 700 1000 -55t0 +125
NFM18CC223R1C3 22000 +20%0,-20% 16 1000 1000 -55to +125
m Equivalent Circuit m Insertion Loss Characteristics
. (50Q - 50Q)
NN
10
M
20 NFM18CC223R1C3 M "
[ LI
o NFM18CC222R1C: o
1) Input O N~ O Output (3) % * NFML8CC102R1C3 %
NN S a0 FM18CC471R1C3 )
5 NiEm1sCCho1R1CS WA ~
No polarity. g s0 NFM18CC101RIC3 7
GND £ L nm
o s
@ NFM18CC220U1C3 \/
70
80
0.1 1 10 100 1000 2000

Frequency (MHz)
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NFM21C Series

0.3+0.2

The chip "EMIFIL" NFM21C series is a chip type three
terminal EMI suppression filter. It can reduce

residual inductance to an extremely low level making
it excellent for noise suppression at high frequencies.

0.85+0.1

0.6+0.2

2.0£0.2 1.25$0.1

m Features % %
1. Small and low profile of 2.0x1.25x0.85mm
enables high density mounting. @ @
2. Three terminal structure enables high performance NFM21C Series
in high frequency range. ;ﬁ @
3. Uses original electrode structure which realizes °
excellent solderability.
4. An electrostatic capacitance range of 22 to
22,000pF enables suppression of noise at specific
frequencies.

)

(in mm)

m Applications

. PCs and peripherals which emit high amount of noise

2. Compact size equipment such as PDAs, PC cards and
mobile telecommunications equipment

3. Severe EMI suppression and high impedance circuits
such as digital circuits

[EEN

; Insulation Resistance i
Part Number Capacitance Rated Voltage Rated Current (min) Operating Ten:perature Range
(pF) (vdc) (mA) (M ohm) )
NFM21CC220U1H3 22 +20%,-20% 50 700 1000 -55 to +125
NFM21CC470U1H3 47 +20%,-20% 50 700 1000 -55 to +125
NFM21CC101U1H3 100 +20%,-20% 50 700 1000 -55 to +125
NFM21CC221R1H3 220 +20%,-20% 50 700 1000 -55 to +125
NFM21CC471R1H3 470 +20%,-20% 50 1000 1000 -55 to +125
NFM21CC102R1H3 1000 +20%,-20% 50 1000 1000 -55 to +125
NFM21CC222R1H3 2200 +20%,-20% 50 1000 1000 -55 to +125
NFM21CC223R1H3 22000 +20%,-20% 50 2000 1000 -55 to +125
m Equivalent Circuit m Insertion Loss Characteristics
o (50Q - 50Q)
\ \
20 \
g o D
@ ot O N O ouput @ g 40 7NFM21CC220U1H3‘
1\ = NFM21C0470U1H‘3
"39:) 60 NFM21CC101U1H3
No polarity. = NFM21C‘C221R‘1H3 \ \
GND | |
NFM21CC471R1H3 NFM21CC223R1H3
() 80 T
NFM21CC222R1H3 \
NFM21CC102R1H3
100
1 5 10 50 100 500 1000 2000
Frequency (MHz)
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NFM3DC Series

The chip "EMIFIL" NFM3DC series is a chip type
three terminal EMI suppression filter. It can reduce
residual inductance to an extremely low level making
it excellent for noise suppression at high frequencies.

m Features

An electrostatic capacitance range of 22 to 22,000pF
enables suppression of noise at specific frequencies.

m Applications

High noise radiation and high impedance circuits such

as digital circuits

% | (2)

NFM3DC Series

[6))

~
1) {2
H
~
o
1.120.3
3.2+0.2 1.25+0.2
i ©)]
ol () —H
o
ﬁ 0.30.2 (in mm)
o

C31E.pdf
07.3.9

i Insulation Resistance i
S Capacitance Rated Voltage | Rated Current (min) Operating Ten:perature Range
) (Vdc) (mA) (M ohm) (C)
NFM3DCC220U1H3 22 +50%,-20% 50 300 1000 -55to +125
NFM3DCC470U1H3 47 +50%,-20% 50 300 1000 -55to +125
NFM3DCC101U1H3 100 +50%,-20% 50 300 1000 -55to +125
NFM3DCC221R1H3 220 +50%,-20% 50 300 1000 -55to +125
NFM3DCC471R1H3 470 +50%,-20% 50 300 1000 -55to +125
NFM3DCC102R1H3 1000 +50%,-20% 50 300 1000 -55to +125
NFM3DCC222R1H3 2200 +50%,-20% 50 300 1000 -55to +125
NFM3DCC223R1H3 22000 +50%,-20% 50 300 1000 -55to +125
m Equivalent Circuit m Insertion Loss Characteristics
o (50Q - 500)
—
\
20

—~ \

o

g NFM3DCC223R1H3

@ Input O e O Output (3) ] B vV v— @q
N g NFM3D<::<2102D:21H3 %
‘a:_‘) 60 NFM3DCC1‘171R1H3
No polarity. 2 FM3DCC221RIH3
GND NFM3DCC101UH3
@ 80 NFM3DCC470U1H3
NFM3DCC220U1H3
100
1 5 10 50 100 500 1000 2000

90

Frequency (MHz)
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NFM41C Series

The chip "EMIFIL" NFM41C series is a chip type three

C31E.pdf
07.3.9

terminal EMI suppression filter. It can reduce | | I g [ ]
residual inductance to an extremely low level making Coos ‘ ‘
it excellent for noise suppression at high frequencies. wor0a s

% ®
m Features i
An electrostatic capacitance range of 22 to 22,000pF @ L ®
enables suppression of noise at specific frequencies. .

NFM41C Series g"‘ 04103 ()

m Applications

High noise radiation and high impedance circuits such

as digital circuits

Operating Temperature Range .

Capacitance Rated Voltage | Rated Current | [nsulation Resistance
Part Number (min.) o
(pF) (vdc) (mA) (M ohm) (C)

NFM41CC220U2A3 22 +50%,-20% 100 300 10000 -55 to +125

NFM41CC470U2A3 47 +50%,-20% 100 300 10000 -55 to +125

NFM41CC101U2A3 100 +50%,-20% 100 300 10000 -55 to +125

NFM41CC221U2A3 220 +50%,-20% 100 300 10000 -55 to +125

NFM41CC471R2A3 470 +50%,-20% 100 300 10000 -55 to +125

NFM41CC102R2A3 1000 +50%,-20% 100 300 10000 -55 to +125

NFM41CC222R2A3 2200 +50%,-20% 100 300 10000 -55 to +125

NFM41CC223R2A3 22000 +50%,-20% 100 300 10000 -55 to +125

m Equivalent Circuit m Insertion Loss Characteristics
o (50Q - 50Q)
20
- ™ )
g NFM41CC223R2A3
1) Input O ~ O Output (3) 8 ° NFMA1CC222R2A3
m g NFM41CC1:02R2A:3
) 5 60 NFM41CCA71R2A3
No polarity. E ! v
GND NFMAl‘CC221‘U2A3
o) 80 NFMA}].CC10‘1U2A3
NFI\;/I410C;470U2A3
NFM41CC220U2A3
100 L L
1 5 10 50 100 500 1000 2000
Frequency (MHz)
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On-Board Type (DC) EMI Suppression Filters (EMIFIL®)
Chip EMIFIL® Capacitor Array Type NFA31C Series

NFA31C series is a chip EMI suppression filter for

3.2+0.2
surface mount applications using Murata's ceramic o rﬂ g
processing technology and filter design technology. (| | | | | | (( )) &
The series is well suited for EMI suppression in 2202 11205
digital I/O lines of varied electronic equipment such m
. @ ©® © (0
as notebook size PCs.
® £<2>
"0.05 min.

m Features

. High density mounting can be realized because of 4

circuits in one package with 0.8mm pitch.

2. Suitable for high frequency noise suppression
because of low residual inductance of three
terminal structure.

3. Excellent EMI suppression can be realized because
of two terminal simple GNDs for 4 circuits.

4. 20 to 22,000pF lineups can be used depending on
noise frequency.

@@ ©G ©

NFA31C Series

0.05 min

(in mm)

m Applications
1. Personal computers and peripherals
2. Telephones, PPCs, communications equipment
3. Digital TVs, DVDs
i Insulation Resistance i
T Capacitance Rated Voltage Rated Current (min) Operating Ten:perature Range
(pF) (vdc) (mA) (M ohm) (°C)
NFA31CC220S1E4 22 +20%,-20% 25 200 1000 -40 to +85
NFA31CC470S1E4 47 +20%,-20% 25 200 1000 -40 to +85
NFA31CC101S1E4 100 +20%,-20% 25 200 1000 -40 to +85
NFA31CC221S1E4 220 +20%,-20% 25 200 1000 -40 to +85
NFA31CC471R1E4 470 +20%,-20% 25 200 1000 -40 to +85
NFA31CC102R1E4 1000 +20%,-20% 25 200 1000 -40 to +85
NFA31CC222R1E4 2200 +20%,-20% 25 200 1000 -40 to +85
NFA31CC223R1C4 22000 +20%,-20% 16 200 1000 -40 to +85
Number of Circuits: 4
m Equivalent Circuit m Insertion Loss Characteristics
0 (50Q - 50Q)
Input — I NFA31CC470S1E4
\%\\ NFA31CC220S1E4
7) ®) ©) (10)
2 I——
g ST e
Q NFA31CC223R1C4
e 40 +
GND (1) I
| | | | (2) GND 4 NFA31C‘C222R‘1E4 % >
‘5 NFA31CC102R1E4
g o NFA3LCCATIRI1ES
E NFA31CC221S1E4
® @ ® ® NFA31CC101S1E4
80
Output
100
No polarity. 1 5 10 50 100 500 1000 2000

Frequency (MHz)

N snuRlata
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On-Board Type (DC) EMI Suppression Filters (EMIFIL®)

C31E.pdf
07.3.9

mulRata

Chip EMIFIL® LC Combined Monolithic Type NFL18ST/18SP/21S Series

| NFL18ST Series |

NFL18ST series is an EMI suppression filter for high
speed signal lines, achieving T-type structure in

0.2min. 0.2 min.

‘«—»‘ @ ‘«—»‘

1.6x0.8mm size with Murata's multilayer technology. @ ® §
0.25:0.1 ‘ @ ‘ 0.25:0.1
m Features . ! ‘ ‘ (L‘;O’Jl 0801
1. Ultra-small size in 1.6x0.8x0.8mm ; T6:01
2. Steep insertion loss characteristics realize
excellent noise suppression and prevent distortion
of signal waveform. NFL18ST Series
3. By minimizing stray capacitance of inductor,
. . . . . (in mm)
achieves high performance in noise suppression
in high frequency range.
4. Three different values of cut-off frequency are
available, ranging from 200MHz up to 500MHz.
5. Since all side electrode structures are the same,
it is no polarity.
m Applications
Noise suppression for video signal lines (RGB lines)
and high speed clock lines
o i Rated Rated Insulation Operating
Part Number Cut-off Frequency Capacitance Inductance Voltage Current Resistance | Temperature Range
(MHz) (pF) (nH) (vdc) (mA) (M ohm) g
NFL18ST207X1C3 200 25 +20%,-20% | 110 +20%,-20% 16 150 1000 -55 to 125
NFL18ST307X1C3 300 18 +20%,-20% 62 +20%,-20% 16 200 1000 -55 to 125
NFL18ST507X1C3 500 10 +20%,-20% 43 +20%,-20% 16 200 1000 -55 to 125
Number of Circuits: 1
m Equivalent Circuit m Insertion Loss Characteristics
o (50Q - 50Q)
" i NN
FL18ST507X1C3 T (]
Input Output 2 T
@ ©] & IFL18ST307X1C3 N\
3;;30 NFL18ST207X1C3
1 \
GND s
@ 2
50 \N/
No Polarity. 60
70
1 10 100 1000 5000
Frequency (MHz)

93
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NFL18SP Series

@ }oass01

C31E.pdf

The chip "EMIFIL" NFL18SP series is an EMI Suppression oV \—4( Net,
filter for high speed signal lines, achieving pi-type g
structure in 0603 size with Murata's multilayer on A®
@
technology. Lol
] ] .
m Features w w oy
1. Ultra-small size in 1.6x0.8x0.6 mm al
F
2. Achieves high performance in noise suppression over s
wide frequency range NFL18SP Series U v e
) X L . 0.3:0.1  04#0.1 03201  0.15:0.1 0.15:0.1
3. Steep insertion loss characteristics realize
. . . . (in mm)
excellent noise suppression and prevent distortion
of signal waveform.
4. Line up 4 items of cut-off frequency range from 150
to 500MHz
m Applications
EMI suppression for digital signal line such as RGB
and high speed clock lines
9 i Rated Rated Insulation Operating
Part Number (SIS AT Capacitance LT Voltage Current Resistance | Temperature Range
(MHz) (pF) (nH) (vdc) (mA) (M ohm) (°C)
NFL18SP157X1A3 150 34 +20%,-20% | 100 +20%,-20% 10 100 1000 -55 to 125
NFL18SP207X1A3 200 24 +20%,-20% 80 +20%,-20% 10 100 1000 -55 to 125
NFL18SP307X1A3 300 19 +20%,-20% 60 +20%,-20% 10 100 1000 -55 to 125
NFL18SP507X1A3 500 11 +20%,-20% 38 +20%,-20% 10 100 1000 -55 to 125
Number of Circuits: 1
m Equivalent Circuit m Insertion Loss Characteristics
(50Q - 50Q)
0
LT T N
10 NFL18SP157X1A3 |1 |
1 A
20 NFLlf.’;‘SPZ‘D?X‘l/‘\:‘i T |
(1) Input DT (HH) TO Output (3) —_ 111
% NFL18SP307X1A3 /\Xb
g 0 HHHH
; NFL18SP507X1A3
% 40 q
' W)
@ ‘\X]
60
No polarity. u
70
1 10 100 1000 2000

94

Frequency (MHz)
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NFL21S Series

C31E.pdf

07.3.9

0.3+0.2 0.420.2

The chip "EMIFIL" NFL21S series is a high performance -

EMI suppression filter in 2.0x1.25mm size for high §

speed signal lines by using Murata's processing T °

technology. 0.650.2

2.0£0.2

m Features @ Q" .

1. Suppresses noise with little attenuation of the .
signal itself due to its steep filtering ) ©) %
characteristics. NFL21S Series -

2. Murata's original internal structure design enables (;0'2510'2 -
excellent noise suppression up to high frequencies.

3. Available in ten different values of cut-off
frequency ranging from 10MHz up to 500MHz.

m Applications

Suppression of high magnitude radiated noise generated

by high speed digital circuits such as clock and RGB

Part Number URGINACEY) CeRcalae L V%ziltt:gde CRua;trgﬁt ert]esslijslgir?ge Tem;ge[?:trl?rttienlgange
(MHz) (pF) (nH) (vdc) (mA) (M ohm) (°C)
NFL21SP106X1C3 10 670 +20%,-20% | 680 +20%,-20% 16 100 1000 -55 to 125
NFL21SP206X1C7 20 240 +20%,-20% | 700 +20%,-20% 16 100 1000 -55 to 125
NFL21SP506X1C3 50 84 +20%,-20% | 305 +20%,-20% 16 150 1000 -55 to 125
NFL21SP706X1C3 70 76 +20%,-20% | 185 +20%,-20% 16 150 1000 -55 to 125
NFL21SP107X1C3 100 44 +20%,-20% | 135 +20%,-20% 16 200 1000 -55 to 125
NFL21SP157X1C3 150 28 +20%,-20% | 128 +20%,-20% 16 200 1000 -55 to 125
NFL21SP207X1C3 200 22 +20%,-20% 72 +20%,-20% 16 250 1000 -55 to 125
NFL21SP307X1C3 300 19 +10%,-10% 45 +10%,-10% 16 300 1000 -55 to 125
NFL21SP407X1C3 400 16 +10%,-10% 34 +10%,-10% 16 300 1000 -55 to 125
NFL21SP507X1C3 500 12 +10%,-10% 31 +10%,-10% 16 300 1000 -55 to 125
Number of Circuits: 1
m Equivalent Circuit m Insertion Loss Characteristics
(50Q - 50Q)

20

(1) Input onZﬂﬂf\—'_—o output (3)

-

GND
@

40

Insertion Loss (dB)

60

No polarity.

[
NFL21SP106X1C3

I\

——NFL21SP206X1C7
N FL21SF508X‘1C3
NFL21SP706X1C3

A

NFL2]SP107X1C3

NFL21SP157X1C3
NFL21SP207X1C3

NFL215F307X1C”
NFL21SP407X1C3

AVl

NFL21SP507X1C3

g "\
J

80

10

50

100

500 1000 2000

Frequency (MHz)
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On-Board Type (DC) EMI Suppression Filters (EMIFIL®)

mulRata

Chip EMIFIL® LC Combined Array Type NFA2AS/18S/21S Series

INFA2AS Series |

(Top view) o (DE)@): IN(©UT)
20801 g (B)E)NE): OUT (IN)
m Feautures o 8
) ] o 9 lw @ e @|s
1. Steep insertion loss characteristics A
. . . . . <] [S—Polarity &
2. Suitable for noise suppression in 800MHz or higher | Making | 3
G ® O ©
frequency a
. ) (Aspect view) E‘
3. Size: 2.0x1.0mm ; 025501 0.15 min. 8
4. 4 circuits in one package [ | | [ ]
. |
5. LC combined type of non-ground electrode AL
0.5+0.05
A | . . (Bottom view)
u i pp IC&tIOI’l.S . . NFA2AS Series [ Electrode
Noise suppression for LCD line, camera's module line
(in mm)
Insertion Loss Insertion Loss Insertion Loss Insertion Loss Insertion Loss Rated
Part Number at 400MHz (max.) at 880MHz (min.) | at 942.5MHz (min.) | at 1842.5MHz (min.) | at 2140MHz (min.) Current
(dB) (dB) (dB) (dB) (dB) (mA)
NFA2ASN807AB4 6 22 - - 18 75
NFA2ASNO07AA4 6 - 22 18 - 75
Operating Temperature Range: -40°C to 85°C Number of Circuits: 4
m Equivalent Circuit m Insertion Loss Characteristics
o (50Q - 50Q)
\\\
(1)(2)(3)(4): IN (OUT)
(B)(E)(7)(8): OUT (IN) 10 /\\ /7
nm @ @ @ = \\ /
S 20
ﬁ NFA2ASN807AB4 4\ U
% 30 T T
E NFA2ASN907AA4 T~
40
50
100 1000 10000
Frequency (MHz)
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NFA18S Series

Pl e our
m Feautures (opview) | & & © © )
1. Steep insertion loss characteristics eND M) (@eno | g
o
2. Suitable for noise suppression in 800MHz or higher @ ©\© (19 )
frequency Polarity Marking
3. Size: 1.6x0.8mm (EIA code: 0603 size) % % (side View ;
4. 4 circuits in one package [| | |M} |] [ ] Ig
0’25? 0.4£0.05 0.25+0.1
m Applications (Bottom View)
Noise suppression for LCD line, camera's module line NFA18S Series 5 3 Ecrode
0.20:0.1 e (in mm)
Cut-off Insertion Loss Insertion Loss Insertion Loss Insulation Rated | Rated |Withstand
Part Number Frequency at Cut-off Frequency |at 800MHz (min.)|at 900MHz (min.) | Resistance (min.) | Voltage | Current | Voltage
(MHz) (dB) (dB) (dB) (M ohm) (vdc) | (mA) (vdc)
NFA18SL307V1A45 300 6 max 20 20 1000 10 100 30
NFA18SL407V1A45 400 6 max 18 18 1000 10 100 30
NFA18SL487V1A45 480 6 max 15 15 1000 10 100 30
Operating Temperature Range: -55°C to 125°C Number of Circuits: 4
m Equivalent Circuit m Insertion Loss Characteristics
o (50Q - 50Q)
3)(4)(5)(6): IN (OUT, 1 I T TTTT =
ey oot Ry NFALSSLIOTVIALS — =[N
NFA18SL407V1A45 >§
0 NRRERRAL
®) @) ®) ®) NFA18SL487V1A45 [\
20

) ®) ©) (10) \

40

GND (1)

D)

w
o

Insertion Loss (dB)

*Please change IN/OUT according to the circuit condition.
50

10 100 1000 3000
Frequency (MHz)
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NFA21S Series
(Top View)
2.0£0.1 Polarity
Marking
m Features ENCNENT] 2
1. Steep insertion loss characteristics weno) T (owa | #
2. Suitable for noise suppression in 800MHz or o ® ® o i
; J 210, S| (3)@)E)E): IN (OUT
higher frequency § 20 573283593213»: oot (I@
3. Size: 2.0x1.25mm I% @ 025601 0i5min.  025:01
4. 4 circuits in one package ’ l ’ H
(in mm)
) A 0:5+0.05 |:| Electrode
m Applications (Bottom View) o
H i i . T ) [NFA21SLO00X1A450
Noise suppression for LCD line NFA21S Series ] 001
A A~ A [NFAASLOOOXIAEO] oo oo
NFA21SLOOOVIA480 |
Cut-off Insertion Loss Insertion Loss | Insertion Loss Insertion Loss Insertion Loss Insulation Rated | Rated |Withstand
Part Number Frequency | at Cut-off Frequency |at 500MHz (min.) | at 800MHz (min.) | at 900MHz (min.) | at 1000MHz (min.) |Resistance (min.)| Voltage | Current | Voltage
(MHz) dB; (dB) (dB) (dB) (dB) (M ohm) (vdc) | (mA) (vdc)
NFA21SL806X1A48 80 2t07 25 - - 25 1000 10 20 30
NFA21SL207X1A45 200 2to7 13 25 - 25 1000 10 100 30
NFA21SL207X1A48 200 2to7 13 25 - 25 1000 10 100 30
NFA21SL307X1A45 300 2to7 20 - 25 1000 10 100 30
NFA21SL307X1A48 300 2to7 20 - 25 1000 10 100 30
NFA21SL287V1A45 280 6 max - 25 25 - 1000 10 100 30
NFA21SL287V1A48 280 6 max - 25 25 - 1000 10 100 30
NFA21SL317V1A45 310 6 max - 20 20 - 1000 10 100 30
NFA21SL317V1A48 310 6 max - 20 20 - 1000 10 100 30
NFA21SL337V1A45 330 6 max - 15 15 - 1000 10 100 30
NFA21SL337V1A48 330 6 max - 20 20 - 1000 10 100 30

Operating Temperature Range: -55°C to 125°C Number of Circuits: 4

m Equivalent Circuit

@) (4) (5) (6)

(1) GND GND (2)

@) ®) ©) (10)

98
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m Insertion Loss Characteristics
NFA21SL_X Series

Insertion Loss (dB)

Insertion Loss (dB)

0 (50Q - 50Q)
T~ ‘\\
10
NFA21SL806X1A48
111 [
20 FA21SL207X1A45(48)
TTTT T T T I1
NFA21SL307X1A45(48
30
40 \
50 V
60
1 10 100 1000 3000
Frequency (MHz)
NFA21SL_V_45 Series
o (50Q - 50Q)
LT N
NFA21SL287V1A45 N
10 - +
NFA21SL317V1A45 ’\
[ | |
NFA21SL337V1A45
20 % J/ V\‘
30
7
40 I v
50
60
10 100 1000 3000

Frequency (MHz)

Insertion Loss (dB)

C31E.pdf

NFA21SL_V_48 Series

0 (50Q - 50Q)
TTTT T
= FA21SL337V1A48

10 /™
NFA21SL287V1A48 /\ / 4\\

. TN

FA21SL317V1A48

30 r/

40 v

50

60

10 100 1000 3000

Frequency (MHz)
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On-Board Type (DC) EMI Suppression Filters (EMIFIL®)

mulRata

Chip EMIFIL® LC Combined Wire Wound Type NFW31S Series

The signal line chip EMI filter NFW31S series consists
of high performance EMI suppression filters. They are
designed for noise suppression in high speed signal
digital circuits in which the signal harmonics are

prone to becoming noise sources. These filters achieve
a 100dB/dec. (typ.) damping characteristic with
Murata's innovative circuit design. This makes these
chips effective in applications where the signal and
noise frequencies are close to each other.

m Features

1. Suppresses signal noise with little or no
attenuation of the signal itself.

2. Murata's original internal structure design enables
excellent noise suppression up to high frequencies
(40dB at 1GHz typ.).

3. NFW31S series is available in 9 different values of
cut-off frequency ranging from 10MHz up to 500MHz.

/S

NFW31S Series

2.3+0.2 |

3.240.3

(€] @ ®)

0.7£0.3 L—»‘ 0.7£0.3
0.65+0.2

L

(1): Input electrode
(2): Ground electrode
(3): Output electrode

[No polarity.

(in mm)

Nominal Cut-off| Attenuation | Attenuation | Attenuation | Attenuation | Attenuation | Attenuation | Attenuation | Attenuation | Attenuation | Attenuation
Part Number Freq. at10MHz | at20MHz | at50MHz | at100MHz | at 150MHz | at 200MHz | at 300MHz | at400MHz | at500MHz | at 1000MHz
(MHz) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
NFW31SP106X1E4 10 6 max. 5 min. 25 min. 25 min. - 25 min. - - 30 min. 30 min.
NFW31SP206X1E4 20 - 6 max. 5 min. 25 min. - 25 min. - - 30 min. 30 min.
NFW31SP506X1E4 50 - - 6 max. 10 min. - 30 min. - - 30 min. 30 min.
NFW31SP107X1E4 100 - - - 6 max. - 5 min. - - 20 min. 30 min.
NFW31SP157X1E4 150 - - - - 6 max. - 10 min. 20 min 30 min. 30 min.
NFW31SP207X1E4 200 - - - - - 6 max. - - 10 min. 30 min.
NFW31SP307X1E4 300 - - - - - - 6 max. - 5 min. 15 min.
NFW31SP407X1E4 400 - - - - - - - 6 max. - 10 min.
NFW31SP507X1E4 500 - - - - - - - - 6 max. 10 min.
Rated Current: 200mA Rated Voltage: 25Vdc Operating Temperature Range: -40°C to 85°C
m Equivalent Circuit m Insertion Loss Characteristics
(50Q - 50Q)

(1) Input O——rrzﬂﬂy\j_—o Output (3)

-

GND
@

No polarity.

RN

20

NFW31SP157X1E4
NFW31SP207X1E4
I I

0\

NFW31SP307X1E4
| |

U s Ea\

40

NFW31SP407X1E4
NFW31SP507X1E4

Insertion Loss (dB)

60

FW31§P106X1E4
NFW31SP206X1E4

Ay

\
iy
i

NFW31SP506X1E4
1
NFW31SP107X1E4

d\4

80

[ ]

100

10

50 100

Frequency (MHz)

500 1000 2000
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Noise Suppression Effect of NFW31S Series

BExample of EMI Suppression
. P L PP Measuring Circuit
in an Actual Circuit

EMI
74ALS04 Suppression Filter ~ 74ALS00

Measuring
D Point
10MHz
T ; ; 20ns/div ; g
ype of Filter Signal Wave Form 1/div EMI Suppression Effect Description
100
S aolffi 2
8 it
= i
=60
% Lily
) 40
Signal Waveform b
and Noise Spectrum 220 ‘ 1
before Filter Mounting 0
100 200 300 400 500
Frequency (MHz)
Signal Waveform (20:\%3“1) Noise Spectrum
v (10:1 Active Probe)
NFW31S's steep attenuation
100 characteristic means excellent EMI
\ Le\,6| ‘befg,c [ suppression without waveform
'>;80 ]* < filter mounting cornering.
@ i -
S g0 [, I SN
NFW31S Series 0 i T
(Cut-off frequency 50MHz) 2 _
520
z [
oL 11
100 200 300 400 500
Frequency (MHz)
3-terminal capacitors suppress
100 signal frequencies as EMI
) . * Level before ] frequencies so the signal waveform
Conventional Chip S 80 I >~ < filter mounting is distorted
Solid Type EMI Filter a |i I =~
(NFM41CC 470pF) 3 [l =1
S0 1 T
— T 3
I R
oL L L 11
100 200 300 400 500
Frequency (MHz)
Filter Combined Combinations of inductors and
ith |Cer On:_ |ne; LC 100 capacitors can yield a steep
T T T . P
wi onventiona S st Level befora.‘ attenuation characteristic, but they
980 ~ ~f Iter mounting . deal .
L L 2800 1l require a great deal more mounting
O—W‘I—'M\—o S ol 1~ space.
e % i L = Moreover, at high frequencies the
I §4° s EMI suppression is less than that
220 ‘ ‘ obtained by NFW31S.
. Chi | |
L: Chip Inductor 200 200 300 400 500
C: Chip Capacitor Frequency (MHz)
(270pF)
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On-Board Type (DC) EMI Suppression Filters (EMIFIL®)

Chip EMIFIL® RC Combined Type NFR21G Series

C31E.pdf
07.3.9

mulRata

(Top View)
NFR21G series is comprised of high performance EMI
suppression filters which can suppress distortion of o max.
waveform. Various items are to be used, considering — I%
circuit impedance and noise condition. 1.0:0.35 ° 095035
* * ;E; 1.25+0.2
m Features
1. Murata's original inner design realizes small and (Bottom View) =
low profile of 2.0x1.25x0.5mm. @ ®
2. Distributed constant circuit realizes smooth change NFR21G Series gf @ 0348
of impedance which prevents reflection of signal 3
and distortion of wave shape. mmm
3. NFR21G series is effective in a line where
ground is not stable, because the resistance
element in the filter absorbs noise and returns it
to ground line.
4. NFR21G series has no polarity so it can be
used in dual direction transport lines.
5. NFR21G series has various lineups of resistance
(22 to 100 ohm) and capacitance (10 to 100pF).
m Applications
Interface lines and clock lines where signals tend
to be distorted
E Capacitance Resistance Rated Current | Rated Voltage | Insulation Resistance Temr%l?:trjgnlgange
(pF) (ohm) (mA) (vdc) (M ohm) o
NFR21GD1002202 10 +20%,-20% 22 +30%,-30% 50 50 1000 -40 to 85
NFR21GD1004702 10 +20%,-20% 47 +30%,-30% 35 50 1000 -40 to 85
NFR21GD4702202 47 +20%,-20% 22 +30%,-30% 50 50 1000 -40 to 85
NFR21GD4704702 47 +20%,-20% 47 +30%,-30% 35 50 1000 -40 to 85
NFR21GD4706802 47 +20%,-20% 68 +30%,-30% 30 50 1000 -40 to 85
NFR21GD4701012 47 +20%,-20% | 100 +30%,-30% 25 50 1000 -40 to 85
NFR21GD1012202 100 +20%,-20% | 22 +30%,-30% 50 50 1000 -40 to 85
NFR21GD1014702 100 +20%,-20% | 47 +30%,-30% 35 50 1000 -40 to 85
NFR21GD1016802 100 +20%,-20% | 68 +30%,-30% 30 50 1000 -40 to 85
NFR21GD1011012 100 +20%,-20% | 100 +30%,-30% 25 50 1000 -40 to 85

Number of Circuits: 1
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m Equivalent Circuit

@) input O—AN——0 output (3)

GND
@

No polarity

m Insertion Loss Characteristics

o (50Q - 150Q) 0 (50Q - 3kQ)
=~ FR21GD4701012
10 10
NFR21GD1002202
5 NFR21GD1004702 g
S NFR21GD4702202 g 20
g NFR21GD4704702 3
S . = NFR21GD1011012
5 NFR21GD4706802 g
£ NFR21GD1012202 2
o 30 [ 1 < 12
g NFR21GD1014702 £ ]
NFR21GD1016802
40 40
50 50
1 10 100 1000 1 10 100 1000
Frequency (MHz) Frequency (MHz)
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Noise Suppression Effect of NFR21G Series

B Effect of Noise Suppression by NFR21G Testing Circuit
. . . . . | Ircul
NFR21G is effective even if ground line is not stable enough
due to its distributed constant circuit structure. HCU04 HCO4  Filter HCO0Oo
15cm
| Signal Pattern
10MHz
With Stable Ground Line
Type of Filter EMI Suppression Effect ‘ Description
60
E
2 2 50~ Signal line
S0
. . . ] il Ground pattern
Noise Level without Filter 330 J i
R W1 ~ /
3 20 Pailidl & Thru-hole
Z VR (conn_e%tion gr(éunld pattern
1030 84 138 . 192 246 300 with ground plane) Whole surface (back side)
Frequency (MHz) ground plane
60 . ) .
£ The standard type chip EMIFIL® is effective on stable
2500 i ground lines.
Filter Mounting Condition %40
Standard Type Chip EMIFIL® §30 - e
1 e
(100pF) § 20
= o v
0 e 138 102 246 300
Frequency (MHz)
60
£ NFR21G has some advantages to standard type
Z50 EMIFIL® on stable ground lines.
[2a]
.40
Filter Mounting Condition 3
NFR21GD4701012 3o .
8 o0 Wi
S 20 N
0 e 138 102 246 300
Frequency (MHz)
With Poor Ground Line
Type of Filter EMI Suppression Effect Description
60

Filter

3]
o

Signal line

Noise Level without Filter Ground pattern

w
o

N
o

Noise Level (dB p V/m)
B
o

[N
o

84 l38l 192 246 300

30 Without ground plane
Frequency (MHz)
60 : -
g ; The standard type EMIFIL® loses efficiency on poor
Z% ot ground lines.
Filter Mounting Condition 840 —
Standard Type Chip EMIFIL® Sa0f-i iyl
|
(100pF) 8 N
S 20Nl L
10 —
30 84 138 192 246 300
Frequency (MHz)
£ NFR21G is effective even on poor ground lines because
Z50r .[ of its distributed constant circuit structure and unique
. . . S 40 system to limit rush current.
Filter Mounting Condition 3 T
NFR21GD4701012 830
Q H
220 WI,»’W
= K P
10— L
30 84 138 192 246 300
Frequency (MHz)
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Noise Suppression Effect of NFR21G Series

E\Waveform Distortion Suppressing Function Testing Circuit
by NFR21G g

HCU04 DACOO4 Filter DA:Ozl
D Measuring Point

10MHz
Type of Filter EMI Suppression Effect Description
Voltage Waveform Resonance between the internal
capacitance of the IC and the
inductance of the print pattern causes
A waveform overshooting and
1 s ) i . ’
\ I undershooting.
| l
Initial Waveform (no filter) ‘l ll
i = Y
1 i
1 :1V/div - :20ns/div
Voltage Waveform Ordinary capacitor filters have no
waveform distortion suppressing
capability, and they cannot suppress
disturbances in the waveforms.
Y s
/ \ ' |
. . l \
When Ordinary Capacitor { { i
Filter is Used | | | |
d N
1 :1V/div - :20ns/div
Voltage Waveform The waveform distortion suppressing
function of NFR21G minimizes
disturbances of waveforms.
/ : / |
| !
NFR21G | i ! ]
—— ]
1 :1V/div - :20ns/div
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On-Board Type (DC) EMI Suppression Filters (EMIFIL®)

Chip EMIFIL® RC Combined Array Type NFA31G Series

mulRata

(Top View)
M ® © @
NFA31G series is a high performance EMI suppression
filter array with a 4-circuit noise filter in 3.2x1.6mm @ @
size. ® @ ©® ©
NFA31G realizes high density mounting. b g, ‘iﬁi
« Features ® N gnons ¢
1. NFA31G is a 4-circuit noise filter in 3.2x1.6mm ‘ S0 e
size with 0.8mm pitch. High density mounting is (Bottom View)
available. NFA31G Series
2. Three terminal structure enables excellent high 0,05 min.
frequency performance. 0.05 min. T nmm
3. Distributed constant circuit realizes smooth change
of impedance which prevents reflection of signal
and distortion of wave shape.
4. NFA31G series is effective in lines where ground
is not stable, because the resistance element in
the filter absorbs noise and returns it to ground
line.
St e Capacitance Resistance Rated Current | Rated Voltage | Insulation Resistance Tempoerr):trt?;inlgange
(pF) (ohm) (mA) (vVdc) (M ohm) o
NFA31GD1006R84 10 +20%,-20% 6.8 +40%,-40% 50 6 1000 -40 to 85
NFA31GD1004704 10 +20%,-20% 47 +30%,-30% 20 6 1000 -40 to 85
NFA31GD1001014 10 +20%,-20% | 100 +30%,-30% 15 6 1000 -40 to 85
NFA31GD4706R84 47 +20%,-20% 6.8 +40%,-40% 50 6 1000 -40 to 85
NFA31GD4703304 47 +20%,-20% 33 +30%,-30% 20 6 1000 -40 to 85
NFA31GD4704704 47 +20%,-20% 47 +30%,-30% 20 6 1000 -40 to 85
NFA31GD4701014 47 +20%,-20% | 100 +30%,-30% 15 6 1000 -40 to 85
NFA31GD1016R84 100 +20%,-20% | 6.8 +40%,-40% 50 6 1000 -40 to 85
NFA31GD1014704 100 +20%,-20% | 47 +30%,-30% 20 6 1000 -40 to 85
NFA31GD1011014 100 +20%,-20% | 100 +30%,-30% 15 6 1000 -40 to 85

Number of Circuits: 4

m Equivalent Circuit

®) )

(1)GND | %| |% | (2)GND

) ®)

Output

No polarity.
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m Insertion Loss Characteristics

Insertion Loss (dB)

Insertion Loss (dB)

0 50Q - 50Q)
~ ™
10 —— NFAEIGDITOGRSA
2 NFA31GD4706R84 N
FA31GD1016R84
30
40
50
1 10 100 1000 2000
Frequency (MHz)
o (50Q - 50Q)
10 [
NFA31GD1001014
20 NFA31GD4701014
NFA31GD1011014 \_‘
30 1
40
50
1 10 100 1000 2000

Frequency (MHz)

Insertion Loss (dB)

Insertion Loss (dB)

o (50Q - 50Q)
—
10
NFA%‘IGDS‘lODAWOA
20 N‘FA3lGD4704704//
NFA31GD1014704
30
40
50
1 10 100 1000 2000
Frequency (MHz)
o (50Q - 50Q)
10
NFA31GD4703304
20
30
40
50
1 10 100 1000 2000

Frequency (MHz)
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On-Board Type (DC) EMI Suppression Filters (EMIFIL®) | RPreet 2t 9 er
Chip EMIFIL® for Large Current NFM18P/21P/3DP/41P/55P Series

/MNote * This PDF catalog is downloaded from the website of Murata Manufacturing co., Itd. Therefore, it's specifications are subject to change or our products in it may be discontinued without advance notice. Please check with our C31E pdf

| NFM18PS Series |

+0.2
0.15-01

m Features

1. Excellent noise suppression characteristics in high
frequency band.

2. Rated current of 2A is achieved in small size of

1.6x0.8mm. W N
3. Suitable for noise suppression in IC power line.
i i
m Applications

0.8+0.1

For IC power lines of digital equipment such as DVDs, NFM18PS Series -
. .. : Electrod,
DSCs, Mobile Phones, Digital TVs e
(in mm)
i Insulation Resistance i
Part Number Capacitance Rated Voltage | Rated Current iy Operating Terr:perature Range
(WF) (vdc) (A) (M ohm) (°C)
NFM18PS474R0J3 0.47 +20%,-20% 6.3 2 1000 -55 to +125
NFM18PS105R0J3 1.0 +20%,-20% 6.3 2 500 -55 to +105
m Equivalent Circuit m Insertion Loss Characteristics
0 (50Q - 50Q)
10
20
NFM18PS474R0J3
30 ARl
NFM18PS105R0J3
1) Input O ~ QO Output (3) g 40
NN g so //
E 60 Al
No polarity. E
GND gn Pazenmin
() 80
90
100
0.1 1 10 100 1000 3000
Frequency (MHz)
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NFM18PC Series

0.2min. 0.2 min.

‘«—»‘ @ ‘«—»‘

NFM18PC series is a high performance EMI suppression

filter in 1.6x0.8mm size for high-speed IC power g
supply lines by using Murata processing technology. @ ® §
m Features Q Q 0.25:0.1 ! J;(S[;Jl ! 0.25:0.1 o
1. Ultra-small size in 1.6x0.8mm 16:01
2. Three terminal structure with low residual (ESL)*

and large capacitance 2.2 micro F (max.) realize

large insertion loss characteristics over wide NFM18PC Series

frequency range. (1 micro F) _
3. Large rated current 2A is suitable for noise o

suppression of circuits which require large current.
4. NFM18PC series has line up of capacitance 0.1 to 2.2

micro F. 0.25:0.1 04201 0.8+0.1
* Not exceeding one-tenth of monolithic ceramic | .

capacitors (two terminal). ‘ |§

m Applications ‘ ‘ L
1. Noise suppression for large capacitance circuits @

such as high speed IC power lines .
2. Control change of voltage for high speed IC @ ® §

NFM18PC Series A\
(0.1 - 0.47, 2.2 micro F) @%oz:01
(in mm)

i Insulation Resistance f
Part Number Capacitance Rated Voltage | Rated Current e Operating Terr:perature Range
(WF) (Vdc) (A) (M ohm) (°C)

NFM18PC104R1C3 0.1 +20%,-20% 16 2 1000 -55to +125
NFM18PC224R0J3 0.22 +20%,-20% 6.3 2 1000 -55to +125
NFM18PC474R0J3 0.47 +20%,-20% 6.3 2 1000 -55to +125
NFM18PC105R0J3 1.0 +20%,-20% 6.3 2 500 -55to +105
NFM18PC225B0J3 2.2 +20%,-20% 6.3 2 200 -40 to +85

m Equivalent Circuit m Insertion Loss Characteristics

o (50Q - 50Q)
NFM18PC104R1C3
20 HHHH—
NFM18PC224R0J3
Q e //
- NFM18PC474R0J3
(1) Input O ~ O Output (3) g o P
T g A
< w0 /
No polarity. ’g NFM‘l‘BF"‘C‘Z‘l‘[‘)SRO‘J?
GND g NFM18PC225B80J3 \{ |
2 80 v
100
0.1 1 10 100 1000 10000
Frequency (MHz)
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NFM21P Series

NFM21P is a three terminal structure component. This
product can be applied to large current DC power lines.
NFM21P is suitable for noise suppression of DC power
lines where relatively large current operates.

m Features

1. The rated current of 4A is suitable for IC's
individual power lines.

2. Small dimension enables higher density packaging.
NFM21P is much smaller size (2.0x1.25x0.85mm).

3. Murata's original internal electrode structure
design realizes excellent EMI suppression
effects from low frequency to high frequency.

®®

NFM21P Series

0.3+0.2

0.85+0.1

0.60.2

2.0£0.2
@

1.25+0.1

(€3}

)

2

(RN

0.2520.

(in mm)

i Insulation Resistance f
Part Number Capacitance Rated Voltage | Rated Current (min,) Operating Ten:perature Range
(WF) (vdc) (A) (M ohm) (°C)
NFM21PC104R1E3 0.1 +20%,-20% 25 2 1000 -55to +125
NFM21PC224R1C3 0.22 +20%,-20% 16 2 1000 -55to +125
NFM21PC474R1C3 0.47 +20%,-20% 16 2 1000 -55to +125
NFM21PC105B1A3 1.0 +20%,-20% 10 4 500 -40 to +85
NFM21PC105B1C3 1.0 +20%,-20% 16 4 500 -40 to +85
NFM21PC225B0J3 2.2 +20%,-20% 6.3 4 200 -40 to +85
m Equivalent Circuit m Insertion Loss Characteristics
o (50Q - 50Q)
NFMZ‘lPCIOZ‘lRlE3
20 NFM21PC224R1C3
@ NF| ‘ 21PC474RIC3‘
@ ot O N4 0 oumt ® g 40 NFM21PC225B0J3 %
R s %
£
3 60
No polarity. £
GND
@ 80 V
NFM21PC105B1A3 (10V)
100 NFM21P(,:10581‘C3 (16Vv)
1 10 100 1000 2000
Frequency (MHz)
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NFM3DP Series

The chip "EMIFIL" NFM3DP is a chip type

three terminal capacitor with high rated current of 2A.
This series is suited for noise suppression in DC
power supply lines of digital instruments.

m Features
1. Large rated current (2A) is suitable for
application in DC power lines.
2. Small size (3.2x1.25mm) and low profile (0.7mm max.)

NFM3DP Series

% | (2)

[6))

~
1) {2
H
~
o
1.120.3
3.2+0.2 1.25+0.2
i ©)]
ol () —H
o
ﬁ 0.30.2 (in mm)
o

m Applications
1. Personal computers, word processors and peripherals
2. Telephones, PPCs, communication equipment, etc.
3. Digital TVs, DVDs
4. Telecommunications equipment
; Insulation Resistance i
Part Number Capacitance Rated Voltage Rated Current (min) Operating Ten:perature Range
(MF) (Vdc) (A) (M ohm) (°C)
NFM3DPC223R1H3 0.022 +20%,-20% 50 2 1000 -55 to +85
m Equivalent Circuit m Insertion Loss Characteristics
0 - (50Q- 50Q)
10
20
= 30
(1) Input O ~ QO Output (3) g 40 L
N 2 50
% 60
No polarity. 2 70 \/
GND
() 80
90
100
0.1 1 10 100 1000 2000
Frequency (MHz)
m Notice (Rating)
When NFM3DP series is used in operating temperatures
exceeding +85°C, derating of current is necessary. 20
Please apply the derating curve shown in chart according to g
the operating temperature. §
0.5 \
0 H
-55 85 125
Operating Temperature ("C)
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NFM41P Series

The chip "EMIFIL" NFM41P series consists of three
terminal structure. These components are able to be
applied to large current DC power lines. NFM41P series
are suitable in noise suppression in DC lines where

relatively large currents operate.

m Features

1. Large rated current 6A (max.) is suitable for the

application in DC power lines.

2. High electrostatic capacitance and remarkable high
frequency performance are effective for immunity

against surge noise and pulse noise.

0.4+0.3 1.5+0.3

4.5+0.3

0.7 min.

@)

(€] +

®

1.6+0.3

) f 0373

NFM41P Series

(in mm)

m Applications
1. Personal computers, word processors and peripherals
2. Telephones, PPCs, communication equipment, etc.
3. Digital TVs, DVDs
4. Telecommunications equipment
i Insulation Resistance f
Part Number Capacitance Rated Voltage | Rated Current i) Operating Terr:perature Range
(MF) (Vdc) (A) (M ohm) (°C)
NFM41PC204F1H3 0.2 +80%,-20% 50 2 1000 -55 to +85
NFM41PC155B1E3 1.5 +20%,-20% 25 6 300 -55 to +85
m Equivalent Circuit m Insertion Loss Characteristics
o (50Q - 50Q)
20
\_/ g
1) Input O Q Output (3) E 40 Iy =g T
TN g L L~
§ 0 \\ M /r/
No polarity. @ | A
GND - \/
) 80
\/ v NFI‘\/I‘A‘lPC204F1H3
NFM41PC155B1E3
100 IR
1 10 100 1000

112

Frequency (MHz)
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NFM55P Series

The chip solid "EMIFIL" NFM55P is a chip type three
terminal capacitor with high rated current of 6A.

This series is suited for noise suppression in DC
power lines where high rated current and large
capacitance is required.

m Features

1. Large rated current (6A) and low voltage drop due
to a small DC resistance (0.01 ohm) are suitable
for the application in DC power line.

2. High electrostatic capacitance and remarkable high
frequency performance are effective for the
immunity against the surge noise and the pulse
noise.

3. Only reflow soldering should be applied.

NFM55P Series

C31E.pdf
07.3.9
@
o
R
~N
17795 4779%
5.740.3 5.0£0.3
2
—  —
(1) 3)
L s—
@ (in mm)

m Applications
1. Personal computers, word processors and peripherals
2. Telephones, PPCs, communication equipment, etc.
3. Digital TVs, DVDs
4. Telecommunications equipment
S Nl Capacitance Rated Voltage | Rated Current Insulaticzrrl]ﬁf)sistance Operating Temperature Range
(F) (vdc) (A) (M ohm) (°C)
NFM55PC155F1H4 1.5 +80%,-20% 50 6 100 -55 to +85

m Equivalent Circuit

@) Input O

O Output

N
NN

No polarity.
GND

@

@

m Insertion Loss Characteristics

(50Q - 50Q)

20

40

/

60

Insertion Loss (dB)

80

100

0.1

0.5 1 5 10

50 100

Frequency (MHz)

500 1000
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On-Board Type (DC) EMI Suppression Filters (EMIFIL®)

mulRata

Chip EMIFIL® LC Combined Type for Large Current NFE31P/61P Series

INFE31P Series |

The chip "EMIFIL" NFE31P is a small size T-type
circuit EMI suppression filter.

m Features

1. Its large rated current of 6A and low voltage drop
due to small DC resistance are suitable for DC

power line use.

2. The feedthrough capacitor realizes excellent high
frequency characteristics.

3. The structure incorporates built-in ferrite beads
which minimize resonance with surrounding circuits.

4. 22 to 2,200pF lineups can be used in signal lines.

“ W

NFE31P Series

0.7£0.2 1.0+0.2 0.7x0.2
1) () 3)

o \

=

i

]

Pt

3.2+0.35 1.6+0.15

(in mm)

Capacitance

Rated Voltage

Rated Current

Insulation Resistance

Operating Temperature Range

Part Number min.
(F) (vdc) ® L ¢C)
NFE31PT220R1E9 22 +30%,-30% 25 6 1000 -40 to +85
NFE31PT470C1E9 47 +50%,-20% 25 6 1000 -40 to +85
NFE31PT101C1E9 100 +80%,-20% 25 6 1000 -40 to +85
NFE31PT221D1E9 220 +50%,-20% 25 6 1000 -40 to +85
NFE31PT471F1E9 470 +50%,-20% 25 6 1000 -40 to +85
NFE31PT152Z1E9 1500 +50%,-20% 25 6 1000 -40 to +85
NFE31PT222Z1E9 2200 +50%,-50% 25 6 1000 -40 to +85
m Equivalent Circuit m Insertion Loss Characteristics
o (50Q - 50Q)
T~ T | NFE31PT220R1ED
™ ~ T ™~
™ \ T \\\ FE3LPTA70C1ED
10 ™
NFF\:31PT_O\1TJ\:9\ N q \'\_\
N/ s 2 NFE31PT221D1E9
Input Output z | [ 111
@ ® 3 r\‘IFE31|‘="I"4‘7 I‘—‘l‘EQ B/
Z 30 NFE31PT152Z1E9 A4
§ MREAN AT
E NFE31PT222Z1E9 L+
GND = 0 ><
() \r-><
No polarity. 50
1 10 100 1000 2000
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NFEG61P Series

The chip "EMIFIL" NFE61P is a T-type circuit EMI

suppression filter.

m Features

1. Its large rated current of 2A and low voltage drop
due to small DC resistance are suitable for DC

power line use.

2. The feedthrough capacitor realizes excellent high
frequency characteristics.

3. The structure incorporates built-in ferrite beads
which minimize resonance with surrounding circuits.

4. 33 to 4,700pF lineups can be used in signal lines.

/MNote * This PDF catalog is downloaded from the website of Murata Manufacturing co., Itd. Therefore, it's specifications are subject to change or our products in it may be discontinued without advance notice. Please check with our

NFE61P Series

C31E.pdf
07.3.9
0.7iO.L 2.6+0.3 427:0.2
ﬂ 2 ‘ (3) -
TN g[
- S NS =11
6.8+0.5 1.6£0.3
(in mm)

i Insulation Resistance i
S Capacitance Rated Voltage | Rated Current (min) Operating Ten:perature Range
(PF) (Vdc) (A) (M ohm) (°C)
NFE61PT330B1H9 33 +30%,-30% 50 2 1000 -25 to +85
NFE61PT680B1H9 68 +30%,-30% 50 2 1000 -25 to +85
NFE61PT101Z1H9 100 +30%,-30% 50 2 1000 -25to +85
NFE61PT181B1H9 180 +30%,-30% 50 2 1000 -25 to +85
NFE61PT361B1H9 360 +20%,-20% 50 2 1000 -25 to +85
NFE61PT681B1H9 680 +30%0,-30% 50 2 1000 -25 to +85
NFE61PT102E1H9 1000 +80%,-20% 50 2 1000 -25 to +85
NFE61PT472C1H9 4700 +80%,-20% 50 2 1000 -25 to +85
m Equivalent Circuit m Insertion Loss Characteristics
o (502 - 500)
™ ~ < NFEIG].PJ‘BBOB].HQ
NFE61PT680B1H9
10 NFE61PT101Z1H9
@ 20
N/ 7 NFEG1PT18181H9
'r('i)“‘ O“(‘g"’)”‘ S 20 NFEG1PT36181HO
s NFEG1PT6B181HO &7
2 2 NFEG1PT102E1HO
NFE61PT472C1H9 &
GND
) 50 v/
No polarity. o 1 10 100 1000
Frequency (MHz)
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On-Board Type (DC) EMI Suppression Filters (EMIFIL®)

mulRata

Chip EMIFIL® LC Combined Type for Large Current NFE61H Series

The T-type chip EMI Filter NFE61H series consists of
a feedthrough capacitor and ferrite beads.
Extending the operating conditions of NFE61P, NFE61H
series can be used in an application set under severe

operating conditions.

m Features

1. These filters have an extended operating

temperature range of -55 to +125 degrees C.
2. Its large rated current of 2A and low voltage drop
due to small DC resistance are suitable for DC

power line use.

3. The feedthrough capacitor realizes excellent high
frequency characteristics.
4. The structure incorporates built-in ferrite beads
which minimize resonance with surrounding circuits.
5. 33 to 3,300pF lineups can be used in signal lines.

047t0.‘7 .620. 0
P

Wy, O

1.6+0.3

1.6+0.3
|

NFE61H Series

(in mm)

; Insulation Resistance i
Part Number Capacitance Rated Voltage Rated Current (min) Operating Ter’r:perature Range
(PF) (Vdc) (A) (M ohm) (°C)
NFE61HT330U2A9 33 +30%,-30% 100 2 1000 -55 to +125
NFE61HT680R2A9 68 +30%,-30% 100 2 1000 -55 to +125
NFE61HT101Z2A9 100 +30%,-30% 100 2 1000 -55 to +125
NFE61HT181C2A9 180 +30%,-30% 100 2 1000 -55 to +125
NFE61HT361C2A9 360 +20%,-20% 100 2 1000 -55 to +125
NFE61HT681D2A9 680 +30%,-30% 100 2 1000 -55 to +125
NFE61HT102F2A9 1000 +80%,-20% 100 2 1000 -55 to +125
NFE61HT332Z2A9 3300 +80%,-20% 100 2 1000 -55 to +125
m Equivalent Circuit m Insertion Loss Characteristics
0 (50Q - 50Q)
~ NN NF1E61H1T330U2A9
0 NFE61HT680R2A9
L NFE61HT101Z2A9
@ 20
\_/ o NFE61HT181C2A9
I’-(IE)M Ol.l(t3p)ut § 30 NFE:GlH'I:’361CZAq
.é NFE‘GlH'I"GB].DZAQ
2 NEEGIHTlOZFZAQ
£ 40 NFE61HT332Z2A9 Sg
GND
@ 50 |
60
No polarity. 01 1 10 100 1000
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mulata

On-Board Type (DC) EMI Suppression Filters (EMIFIL®)

Chip Common Mode Choke Coils Part Numbering

Chip Common Mode Choke Coils
partnumeen (o] [w][z1][s]w][a72][s] ] 2]
O 6 ©06 6 0000
©Product ID @cCategory
Product ID Code Category
DL Chip Common Mode Choke Coils N Standard Type
@Structure @lImpedance
Code Structure Typical impedance at 100MHz is expressed by three figures. The
W Winding Type gmt is in ohm (Q): Thg first and second figures are significant‘
igits, and the third figure expresses the number of zeros which
M Monolithic Type follow the two figures.
P Film Type
@Circuit
©Dimensions (LXW) Code Circuit
Code Dimensions (L XW) EIA S
ON 0.85X0.65mm 03025 M Expressed by a letter.
11 1.25X1.0mm 0504 H
21 2.0X1.2mm 0805
31 3.2X1.6mm 1206 OFeatures
2A 2.0X1.0mm 0804 Code Features
2H 2.5X2.0mm 1008 L
5A 5.0X3.6mm 2014 Q Expressed by a letter.
5B 5.0X5.0mm 2020 z
OType ©Number of Signal Lines
Code Type Code Number of Signal Lines
S Magnetically Shielded One Circuit Type 2 Two Lines
D Magnetically Shielded Two Circuit Type 3 Three Lines
H Open Magnetic One Circuit Type 4 Four Lines
G Magnetically Monolithic Type (sectional winding)
T Magnetically Shielded One Circuit Low Profile Type
@Packaging
Code Packaging Series
K Embossed Taping (330mm Reel) DLW5AH/DLW5BS/DLW5BT
L Embossed Taping (2180mm Reel) All Series
B Bulk All Series
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On-Board Type (DC) EMI Suppression Filters (EMIFIL®)

mulRata

Chip Common Mode Choke Coils Film Type DLPONS/11S/31S Series

IDLPONS Series |

m Features
. Small size and tight dimensional tolerance
Size: 0.85x0.65x0.45mm Tolerance: +-0.05mm
. Useful impedance line-up from 67 ohm to 120 ohm
. DLPONS series enables noise suppression for
differential signal line without distortion
in high-speed signal transmission due to its
line impedance matching

m Applications

Common mode noise suppression of high speed
differential signal lines for USB 2.0, IEEE1394,
LVDS

1. Note PCs

2. Cellular phones

3. Digital Still Cameras, Digital Video Cameras

& &

DLPONS Series

@

0.5+0.1

)

0.27+0.1
3
S
S
Q
S
[
2
- @ g
o
&
©
SRR
020915
0.65+0.05
[ Etectrode

(in mm)

Common Mode Impedance Insulation Resistance i i
Part Number (at 100MHz, 20°C) Rated Current | Rated Voltage Gt Withstand Voltage | DC Resistance
(ohm) (mA) (Vdc) (M ohm) (vdc) (ohm)
DLPONSN670HL2 67 £20% 110 5 100 125 2.4 £25%
DLPONSN900HL2 90 +20% 100 5 100 125 3.0 £25%
DLPONSN121HL2 120 +20% 90 5 100 125 3.8 £25%
Operating Temperature Range: -40°C to 85°C
m Equivalent Circuit m Impedance - Frequency
10000
E Common mode
7
W O— —0® 1000
DLPONSN121HL2 S
= N A
) DLPONSN900HL2 RN
* \MQ/ 3 DLPONSN670HL2 A
§ 100 25
WO oo
1 Diff ial mode
S~ 1 oupsnert:— | [ T[]
1 10 100 1000 10000
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Continued from the preceding page.
m Transmission Characteristics

[ TTTTIN BRI
DLPONSN90OHL2

5
o
s
2

3 10
=
]
5
2

15

20

1 10 100 1000 10000

Frequency (MHz)

DLP11S Series

0.3x0.1
m Features
1. Small size and tight dimensional tolerance
Size: 1.25x1.0x0.82mm Tolerance: +-0.1mm
2. Useful impedance line-up from 67 ohm to 330 ohm

0.82+0.1

3. DLP11S series enables noise suppression for ‘ ‘
differential signal line without distortion = (1>] |: @ =
in high-speed signal transmission due to its g o g
high coupling @l [
4. DLP11SN_HL2 series match with line impedance DLP11S Series 025505 | |

1.25¢0.1

(in mm)

m Applications

Common mode noise suppression of high speed
differential signal lines for USB, IEEE1394, LVDS
1. Note PCs, PDAs

2. Cellular phones

3. Digital Still Cameras, Digital Video Cameras

Common Mode Impedance Insulation Resistance i f
Part Number (at 100MHz, 20°C) Rated Current | Rated Voltage i) Withstand Voltage | DC Resistance
(ohm) (mA) (Vdc) (M ohm) (vdc) (ohm)
DLP11SN670SL2 67 +20% 180 5 100 125 1.3 +25%
DLP11SN900HL2 90 +20% 150 5 100 12.5 1.5 +25%
DLP11SN121SL2 120 £20% 140 5 100 12.5 2.0 £25%
DLP11SN161SL2 160 +20% 120 5 100 125 2.7 £25%
DLP11SN201HL2 200 +20% 110 5 100 125 3.1 +25%
DLP11SN241HL2 240 +20% 100 5 100 125 3.5 +25%
DLP11SN281HL?2 280 +20% 90 5 100 125 4.2 +25%
DLP11SN331HL2 330 +20% 80 5 100 12.5 4.9 +25%

Operating Temperature Range: -40°C to 85°C
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m Equivalent Circuit

@ O—

@ O——

No polarity.

—0®

—O00

m Transmission Characteristics (Typical)

Insertion Loss (dB)

10

15

20

| T I~
DLP11SN900HL2
10 100 1000
Frequency (MHz)

DLP31S Series

10000

DLP31S series is chip common mode choke coil that

realizes high impedance in a small size with ferrite

material technology and film processing technology.

DLP31S series has excellent performance at high

frequency range. It is suitable for differential
signal line application.

m Features

Small size, low profile, SMD. 3.2x1.6x1.15mm

(Tolerance: +-0.15mm)

. High common mode impedance (550 ohm at
100MHz typ.) in small size

. DLP31S suppresses high frequency noise that was
unable to be suppressed with existing common mode
choke coils. Suitable for differential signal lines
like USB, because DLP31S does not provide distortion
to high speed signal transmission due to its high
coupling (coupling coefficient: 0.98 min.)

1.

W N~ n

120

Applications
. USB lines of PCs, peripheral equipment
. LVDS lines of Note-PCs, LCDs
. USB lines of digital AV equipment such as digital

cameras

m Impedance - Frequency

Impedance (Q)

C31E.pdf
07.3.9

10000
DLP11SN331HL2 %
1000 DLP11SN281HL2 é
=Common mode=F DLP11SN241HL2
H-DLP11SN201HL
[ I bLriisnieisL2
DLP11SN121SL2 | [
100 DLP11SN90OHL2}
F——DLP11SN670SL2 Sxam
I DLP11SN331HL2 1]
3Tt bLp11sN2sinLz [ [11]
~T} DLP11SN241HL2
Lo DLP11SN201HL2-}
=S DLP11SN161SL2 —
_______ “FHT DLP11SN121SL3 H- Differential mode T
----- DLP11SN90OHL2 | | [
DLPLISN670SL2 | ‘ ‘ ‘ ‘ ‘ ‘ ‘
1 LIl L L L
1 10 100 1000 10000
Frequency (MHz)
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1.15+0.15
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1.620.15
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DLP31S Series
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0
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Common Mode Impedance | Rated C t | Rated Volt Insulation Resistance | \vithstand Volt DC Resist
Part Number (at 100MHz, 20°C) ate mAurren a evdg age (min.) 1ths a\r;dc oltage (e)?; ance
(ohm) (mA) Ve (M ohm) (vdc) (ohm)
DLP31SN121ML2 120 +20% 100 16 100 40 2.0 max.
DLP31SN221ML2 220 +20% 100 16 100 40 2.5 max.
DLP31SN551ML2 550 +20% 100 16 100 40 3.6 max.
Operating Temperature Range: -40°C to 85°C
m Equivalent Circuit m Impedance - Frequency
10000
o o /\
w @ . 1000 DLP31SN551ML2,
e DLP31SN221ML2
® . 0000 ) 8 DLP31SN121ML2 IO
€ 100 | A3
- g [ (Common mode) — z
o (TTT0) } Sl
@ O——! L— 00 =1 == = SLP315N121ML2
K <--|lz==- DLP31SN221ML2
No polarity. . (Differential mofe) DLP31SN551ML2
1 10 100 1000
Frequency (MHz)
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On-Board Type (DC) EMI Suppression Filters (EMIFIL®)

mulRata

Chip Common Mode Choke Coils Arrays Film Type DLP2AD/31D Series

|DLP2AD Series |

W N~ n

Features

(max. 280 ohm, at 100MHz)

damage to signal wave.

Applications

. DLP2AD match with line impedance.

. 2 components are included in 2.0x1.0mm size
. Low profile: typ. 0.82mm
. High common mode impedance characteristics

. DLP2AD can suppress common mode noise without

Common mode noise suppression of high speed

differential signal lines for USB, IEEE1394
LVDS, DVI, HDMI

1. Main board of personal computers, Note PCs

2. Printers, Scanners
. LCD monitors
4. Game equipment

3

5. PC peripheral equipment

»

0.25+0.1

0.5+0.1

0.25+0.15

DLP2AD Series

W @ @ @
g

1.0+0.1

1l
® © 0 ®
2.0£0.1

0.82+0.1

(in mm)

B Comgf?ohg&%i]?gfg)ance Rated Current | Rated Voltage Insulatio(r;qli'\r’]e.)sistance Withstand Voltage | DC Resistance
(ohm) (mA) (VdC) (M ohm) (VdC) (ohm)
DLP2ADNG670HL4 67 £20% 140 5 100 12.5 1.3 +25%
DLP2ADN900HL4 90 +20% 130 5 100 12.5 1.7 +25%
DLP2ADN121HL4 120 +20% 120 5 100 12.5 2.0 £25%
DLP2ADN161HL4 160 +20% 100 5 100 12.5 2.5 +¥25%
DLP2ADN201HL4 200 +20% 90 5 100 12.5 3.2+25%
DLP2ADN241HL4 240 +20% 80 5 100 12.5 3.8 +25%
DLP2ADN281HL4 280 +20% 80 5 100 12.5 4.6 £25%
Operating Temperature Range: -40°C to 85°C
m Equivalent Circuit m Impedance - Frequency
10000 ——r
(1) ) @) 4) E{ Common mode f 1
0 o 0 0 oo
[ DLP2ZADN241HL4
1000 DLP2ADN201HL4
° . ° . FE—-DLP2ADN161HL4
g [——DLP2ADN121HL4
3 [ DLPZADNS0OHL4 st
£ 100 LDLP2ADN670HLA
é z f:\ 1 M :
;;;;’f TYDLP2ADN281HL4 TT1T]
10 =if _L L2 EES 22 TS bl p2ADN241HLA
== e DLP2ADN201HL4 =}
E % eEiECEEE ) H‘HDLPZADNlBlHM‘ i i
O O O O b At DLP2ADN121HL4 Differential mode
® ® @ ® ) DLP2ADN670HL4 "} DLP2ADN90OHL4 | |
1 10 100 1000 10000
No polarity.
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Continued from the preceding page.
m Transmission Characteristics (Typical)

LTI LA
DLP2ADN900HL4

10

Insertion Loss (dB)

15

20

1 10 100 1000 10000
Frequency (MHz)

DLP31D Series

DLP31D series is chip common mode choke coil array 9
which realizes high coupling and high impedance in a §|
small size with ferrite material technology and thin semon ves0s =
film processing technology. o
~ ~ O CRNC B0 g

m Features B
1. 2 components are included in 3.2x1.6mm §
2. Thln type 1.15mm o 0O O -
3. High common mode Impedance characteristics DLP31D Series G ® o ®

(max. 440 ohm, at 100MHz) 3.2:015 )

4. DLP31D can suppress common mode noise without
damage to signal wave.

m Applications

Common mode noise suppression of high speed
differential signal lines for USB, IEEE1394, LVDS
1. Main board of personal computers, note PCs
2. Printers, Scanners

3. LCD monitors

4. Game equipment

5. PC peripheral equipment

Common Mode Impedance Insulation Resistance i i
Part Number (at 100MHz, 20°C) Rated Current | Rated Voltage i) Withstand Voltage | DC Resistance
(ohm) (mA) (Vdc) (M ohm) (vVdc) (ohm)
DLP31DN900ML4 90 +20% 160 10 100 25 1.1 max.
DLP31DN131ML4 130 +20% 120 10 100 25 1.6 max.
DLP31DN201ML4 200 +20% 100 10 100 25 2.2 max.
DLP31DN321ML4 320 +20% 80 10 100 25 3.5 max.
DLP31DN441ML4 440 +20% 70 10 100 25 4.3 max.

Operating Temperature Range: -40°C to 85°C
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m Equivalent Circuit m Impedance - Frequency
10000 —
1) ) (3) (4) Common mode
@) o (@) (@)
DLP31DN441ML4 /\%
1000 DLP31DN321ML4 N
DLP31DN201ML4
° ° ° ® a DLP31DN131ML4 N N
< DLP31DN90OMLA
g 100
13 DLP31DN441ML4
E e
DLP31DN90OMLA
o) o) o) o) DLP31DN131ML, | |
® © 0 ® DLPIDNZOIMLS | oifersnia moce
10 100 1000
No polarity.

Frequency (MHz)
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On-Board Type (DC) EMI Suppression Filters (EMIFIL®)
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mulRata

Chip Common Mode Choke Coils Monolithic Type DLM11G/2HG Series

IDLM11G Series |

Small size chip common mode choke coil.

Suitable for noise suppression at audio line for

mobile phone.

Features

W N - 1

common mode noise.

. Small size: 1.25x1.0x0.5mm
. Noise suppression for personal mobile equipment
. Enables suppression of both differential mode and

Common mode impedance:
600 ohm at 100MHz (typ.)

Differential mode impedance:
1200 ohm at 100MHz (typ.)

4. Available for high density mounting (Narrow pitch)

m Applications

1. Audio line for mobile phones
(Microphones, Speakers, Headphones)

2. Handsets

3. Personal mobile equipment
(PDAs, Digital still cameras, MD players)

®H

DLM11G Series

1.25+0.15

0.35+0.15

0.65+0.1

0.2+0.15

1.0£0.15

|:| : Electrode

(in mm)

Common Mode Impedance Insulation Resistance i i
part Number (at 100MHz, 20°C) RatedmCAurrent Rate(?/;/oltage (min) Wlthstacéj Voltage | DC Ref\lstance
(ohm) (mA) (vdc) (M ohm) (Vdc) (ohm)
DLM11GN601SZ2 600 +25% 100 5 100 25 0.8 max.
Operating Temperature Range: -40°C to 85°C
m Equivalent Circuit m Impedance - Frequency
10000 T T
H—
Differential Mode
1 O— —O @ 1000 Jd--- _
[ J @ -7 » ~
\R0QQQJ e Y
- g 100 Common Mode
i == =
d 10 feois 2
@ Oo—— —O0®
o polarty. ! 10 100 1000
Frequency (MHz)
125
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DLM2HG Series

DLM2HG Series is a high quality noise suppression

filter for headphone lines of high quality digital
music equipment.

m Features

[EEN

. Low distortion in audio signal, low crosstalk

. Effective in noise suppression both of common mode
and of differential mode

. Small size, low profile, SMD 2.5x2.0x1.2mm

m Applications

DLM2HG Series

C31E.pdf
07.3.9
(1) (3) (5)
U U U
% ~N
gl
o
AEANS
@) “) ()
2.0£0.2
o ‘ ’
&
O‘E‘Z 0.8+0.1 (in mm)

1. Headphone lines of digital music equipment such as
DVDs, MD players
2. Headphone lines of Note-PCs, PDAs
Common Mode Impedance Insulation Resistance f f
part Number (at 100MHz, 20°C) Rated Current | Rated Voltage (min) Withstand Voltage | DC Resistance
(ohm) (mA) (vde) (M ohm) (Vdc) (ohm)
DLM2HGN601SZ3 600 +25% 100 16 100 100 0.40 max.
Operating Temperature Range: -40°C to 85°C
m Equivalent Circuit m Impedance - Frequency
10000 EEESEE
AR
FHHHH
Differential Mode.
1000 2 =
g =
§ 100 -
3 = Common Mode
£ —
10
No polarity. 1
1 10 100 1000 10000
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On-Board Type (DC) EMI Suppression Filters (EMIFIL®) | RPreet 2t 9 er
Chip Common Mode Choke Coils Wire Wound Type DLW21S/21H/31S Series

|DLW21S Series |

m Features (DLW21S_SQ Series)

1. DLW21S series realizes small size and low profile. jmmm:
2.0x1.2x1.2mm

2. High common mode impedance at high frequency
effects excellent noise suppression performance.

3. Various common mode impedance items of 67 to 370 ohm
can be used, considering noise level and signal frequency.

4. DLW?21S series enables noise suppression for
differential signal line without distortion in DLW21S_SQ Series @ @ t
high speed signal transmission due to its high >

(0.45) (0.45) (in mm)

coupling.

5. Small dimension enables higher density packaging.

Applications
. USB lines of PC, Peripheral equipment
. LVDS lines of Note-PCs, LCDs
. USB lines of Small digital AV equipment such as

digital cameras

m Features (DLW21S_HQ Series)
. Small size: 2.0x1.2x1.2mm

1.240.2

(0.17)

2.0£0.2 1.24¢0.2

(1) ()

(0.4)

0.4)

W N - n

1.240.2

[EnY

(0.17)

2. Common mode impedance items of 67, 90 and 120 ohm,
and they can be used for various differential — e
signal lines.
3. DLW21S_H series match with line impedance of 100 ohm W @ -
line. e
4. DLW21S_H series can suppress noise for the g
high-speed differential signal lines which are DLW21S_HQ Series @ @ -
used in digital AV interfaces, such as HDMI and DVI, by (*0—4; )

without damage to the signal wave.

m Applications

Common mode noise suppression of high speed
differential signal lines for HDMI, DVI, USB2.0,
IEEE1394, LVDS.

1. DVD Recorders

2. LCD TVs, LCD monitors

3. PCs
R Com(rgfi‘o'\é'&?_'ez‘”ggfgance Rated Current | Rated Voltage Insulatio(r*ﬁf)sistance Withstand Voltage | DC Resistance
(ohm) (mA) (Vdc) (M ohm) (Vdc) (ohm)

DLW21SN670SQ2 67 £25% 400 50 10 125 0.25 max.
DLW21SN900SQ2 90 +25% 330 50 10 125 0.35 max.
DLW21SN121SQ2 120 +25% 370 50 10 125 0.30 max.
DLW21SN181SQ2 180 +25% 330 50 10 125 0.35 max.
DLW21SN261SQ2 260 +25% 300 50 10 125 0.40 max.
DLW21SN371SQ2 370 +25% 280 50 10 125 0.45 max.
DLW21SN670HQ2 67 £25% 320 20 10 50 0.31 max.
DLW21SN900HQ2 90 +25% 280 20 10 50 0.41 max.
DLW21SN121HQ2 120 +25% 280 20 10 50 0.41 max.

Operating Temperature Range: -40°C to 85°C
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m Equivalent Circuit
DLW21S

No polarity.

m Impedance - Frequency

DLW21S_SQ DLW21S _HQ
10000 1000 ] ———rrr
: = : ——
= Commion mode. LLWZlSLZGiEg21SN 71SQ [=— Common modei:ﬁ DLW21SN121HQ2 ===
f N Sn1s1e0? 3 DLW21SN900HQ2 [ —— ]
DLW21SN181! — | T
1000 =
DLW2ISN1215Q = 100 DLW21SN670HQ2 N
DLW21SN900SQ2 Hl T
~ - DLW21SN670S! i = b
€ 100 i g s Ens 1] g
8 = <
= 3
§ v § 10 / z
3 Eg! P EEEE 3 ——==
=3 — T sEEF-L 1] =% Z=
E 10 = ifferential mode S== == E
T =
T i 7
LE DLW21SN371SQ2 . 5
DLW21SN261SQ2 1= / DLW21SN121HQ2
DLW21SN181SQ F— DLW21SN900HQ
== SEsEEEE DLW21SN121SQ
=t =t DLW21SN900S02 DLW21SN670HQ
DLW21SN670SQ: ‘ ‘ ‘ Differential mode
01 LTI \ 01 i
1 10 100 1000 10 100 1000
Frequency (MHz) Frequency (MHz)
m Transmission Characteristics (Typical)
° T
' | LT
DLW21SN900HQ2
2
3
o
i
> 4
@
o
- 5
=
=
51 6
g
£
7
8
9
10
10 100 1000 10000

Frequency (MHz)
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DLW21H Series

m Features

. Small size and low profile (2.0x1.2x0.9mm).
Excellent noise suppression for sets of small and
thin size.

. High common mode impedance at high frequency
effects excellent noise suppression performance.

. Various common mode impedance from 67 to 180 ohm
can be used, selected depending on noise level and
signal frequency.

. Suitable for differential signal line like USB2.0,

IEEE1394 and LVDS, because DLW21H does not provide
distortion to high speed signal transmission due
to its high coupling. (USB2.0: DLW21HN900SQ2)

. Small dimension enables higher density mounting

m Applications

Common mode noise suppression of signal lines in high

speed and high density digital equipment such as PCs

and peripherals and telecommunications equipment.

DLW21H Series

0.9+0.1

-

2.0£0.2

(0.45) (0.45)

® @
IS

e

C31E.pdf
07.3.9

(0.17)

N
1.2+0.2

[ Electrode
() : Reference Value

(in mm)

Common Mode Impedance Insulation Resistance i f

Part Number (at 100MHz, 20°C) Rated Current | Rated Voltage (min,) Withstand Voltage | DC Resistance
(ohm) (mA) (VdC) (M ohm) (VdC) (ohm)

DLW21HN670SQ2 67 +25% 330 50 10 125 0.35 max.

DLW21HN900SQ2 90 £25% 330 50 10 125 0.35 max.

DLW21HN121SQ2 120 +25% 280 50 10 125 0.45 max.

DLW21HN181SQ2 180 +25% 250 50 10 125 0.50 max.

Operating Temperature Range: -40°C to 85°C

m Equivalent Circuit m Impedance - Frequency

10000
DLW21HN18150Q2 F-H — =
‘ Common mode =
1000 e
=D W21HN1215Q2 = =
= =
ISUISUUSURA RN
) 2 a DLW21HN900SQ2 SH
S 100 TR =
° P
2 = DLW21HN670SQ2
g ] §
_— g B
g w0 =:
° Bes s :
. i fDLW21HN18
@ @ # DLW21HN121SQ2 | | | |
DLW21HN900SQ2
No polarity. DL}W%ITHIIGﬁO}SQZ i

100 1000

Frequency (MHz)
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DLW31S Series

m Features

1. DLW3L1S realizes small size and low profile.
3.2x1.6x1.9mm.

2. High common mode impedance at high frequency
effects excellent noise suppression performance.

3. Various common mode impedance items of 90 to
2200 ohm can be used, considering noise level and
signal frequency.

4. DLW31S series enables noise suppression for
differential signal lines without distortion in
high speed signal transmission due to its high
coupling.

5. Small dimension enables higher density packaging.

m Applications
. USB lines of PCs, Peripheral equipment
2. LVDS lines of Note-PCs, LCDs

[EnY

DLW31S Series

e ~
S y
il b
I o
o —
1.60.2
3.2¢0.2

@

)

@

S

fe—n
(0.6) (in mm)

S —— Comg??ohg&%ifggfgance Rated Current | Rated Voltage Insulatio(l;lnliRr’](.e)sistance Withstand Voltage | DC Resistance
(ohm) (mA) (Vdc) (M ohm) (vVdc) (ohm)
DLW31SN900SQ2 90 +25% 370 50 10 125 0.3 max.
DLW31SN161SQ2 160 +25% 340 50 10 125 0.4 max.
DLW31SN261SQ2 260 +25% 310 50 10 125 0.5 max.
DLW31SN601SQ2 600 +25% 260 50 10 125 0.8 max.
DLW31SN102SQ2 1000 +25% 230 50 10 125 1.0 max.
DLW31SN222SQ2 2200 +25% 200 50 10 125 1.2 max.
Operating Temperature Range: -40°C to 85°C
m Equivalent Circuit m Impedance - Frequency
10000 —TTTTT
4‘_‘_u_~_~_H_L>DLW315N222 Q2
Common mode DLW31$N1028Q2\ >/"‘>>“\
| DLW31SN601SQ2 | b T] T TN
1000 DLW31SN261SQ2 1 N
[ DLW31SN1615Q2 gt HH
WO o® DLW3lSNBOOSQ/2)<// L /_/: ::::%,
g€ 100 L1 Lt TN
@ L] L1111 EIEAINEE
* 0000 gl -
_— ° // 1 \
_ £ 10 //: =l £
DLW31SN222SC
L] m 1 DLW31SN1025Q2
ookt DLW31SN601SQ2
B DLW31SN261SQ! }
@ O—— —o0® DLW315N161802 }
PLWS1SN900SQ2 ‘ Differential mode
No polarity. 0.1 L L1l
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On-Board Type (DC) EMI Suppression Filters (EMIFIL®) | RPreet 2t 9 er
Chip Common Mode Choke Coils Wire Wound Type for Large Current DLW5AH/5BS/5BT Series

| DLW5AH/5BS Series |

DLW5AH/5BS series is a high performance wound type % E ?;
chip common mode choke coil. d T S E
m Features W) 36503 Wso:0s | osmn-
1. High impedance (max. of 4000ohm at 100MHz: DLW5AH) O
enables great noise suppression. - * e covered with resin,
2. Large rated current (max. of 5A) is suitable for o3 L
power line use. :g [T
3. DLW5AH/BS series does not damage high speed signal DLWS5AH Series - = 5
due to high coupling common mode choke coil 13,0513, _—
structure.
4. Automatic mounting can be applied.
m Applications 5 E
1. DC power I?nes in AC adapters of Portable equipment v s £
2. DC power lines of DC-DC converters, battery chargers 46103
(W) 5.00.3 (L) 5.0403 0.5 min.
CIRC)
DLWS5BS Series - @ ‘ ‘ @
ib?aéoﬁbgs inmm

B com('gto?o'\g&?_'ez";‘gfg)ance Rated Current | Rated Voltage Insulatio(gqli'\r’]e.)sistance Withstand Voltage | DC Resistance
(ohmj (mA) (Vdc) (M ohm) (Vdc) (ohm)
DLW5AHN402SQ2 4000 (Typ.) 200 50 10 125 3.0 max.
DLW5BSN191SQ2 190 (Typ.) 5000 50 10 125 0.02 max.
DLW5BSN3515Q2 350 (Typ.) 2000 50 10 125 0.04 max.
DLW5BSN102SQ2 1000 (Typ.) 1500 50 10 125 0.06 max.
DLW5BSN1525Q2 1500 (Typ.) 1000 50 10 125 0.1 max.
DLW5BSN3025Q2 3000 (Typ.) 500 50 10 125 0.3 max.

Operating Temperature Range: -25°C to 85°C

m Equivalent Circuit m Impedance - Frequency
100000
Common mode
O O— —QO @ !
10000 DLW5AHN402SQ2
[ DLW5BSN302502
8 DLW5BSN1525Q2
o \.Q.QQQ./ e DLW5BSN1025Q2
2 DLWBBSN3515Q2
2 1000 DLW5BSN1915Q2
—_— z
£
o (0000 >
100
DLWSAHN4025Q2 -
@ O—— —O00 DLW5BSN302502 TS5~ 27 DLW5BSN1025Q2
DLWSBSN1525Q2 . 1 DLWSBSN351S§2
) DS DLW5BSN1915Q2
No polarity. 10 Dlrferentlall mod‘e, > ‘
1 10 100 1000
Frequency (MHz)

Continued on the following page.
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Continued from the preceding page.
m Derating of Rated Current
DLW5BSN191

DLW5BSN191SQ2 Temperature Derating

475 -1

45f |

Rated Current (A)

10 20

30

40 50 60

Operating Temperature (°C)

|DLW5SBT Series

Low profile (h=2.5mm) chip common mode choke coil.
Suitable for noise suppression at DC power lines.

m Features

1. Low profile (h=2.5mm)
2. Small size (5.0x5.0mm) and high rated current

(1.5 to 6A)

3. High common mode Impedance
(max. 1400 ohm, at 100MHz)

m Applications

Noise suppression for power line

1. Power line equipment
-DC-DC converters
-Battery chargers

2. Portable equipment
-PDAs (Personal Digital Assistants)

0.45 min
(T) 2.35£0.15

W/ NI
3.6+0.3 0.5 min.
(W) 5.00.3 (L) 5.0£0.3
, [€) [6)
<
3
DLW5BT Series 1303 @ ® lss0s [ : Electrode
0.9+0.3

(in mm)

-Note PCs
-Printers
e il Comgfi‘o'\g&?_'ezm;gf(%ance Rated Current | Rated Voltage Insulatio(r%li?n(-.:‘)sistance Withstand Voltage | DC Resistance
(ohm) (i) (velc) (M ohm) (vdc) (ohm)

DLW5BTN101SQ2 100 (Typ.) 6000 50 10 125 0.009 +40%
DLW5BTN251SQ2 250 (Typ.) 5000 50 10 125 0.014 +40%
DLW5BTN501SQ2 500 (Typ.) 4000 50 10 125 0.019 +40%
DLW5BTN1025Q2 1000 (Typ.) 2000 50 10 125 0.024 +40%
DLW5BTN1425Q2 1400 (Typ.) 1500 50 10 125 0.040 +40%

Operating Temperature Range: -25°C to 85°C
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m Equivalent Circuit m Impedance - Frequency
10000 T T T T T T
—— ——
— Common mod DLWSBTN142S0
} \DIT \ \‘)E TN102SQ2
1000 DLW5BTN501SQ2 TS
O O0— —O® . DLWSBTN2515Q =
c K
= I T NYE
dl .
£ 100 H L] — DN
=1
£
= o
gl - PPk
o( 0000 T L
10 L] - _- - -ZE=X] DLW5BTN101SQ2
@ O—— —O0® — = DLW5BTN251SQ2
E Z DLW5BTN501SQ2 ———1
= t t
No polarity. = ="+ DLW5BTN102SQ2 m ‘ I‘ ‘d
[-- Di t
1 DLWSBTNI425Q2 |  Djfferentiamore
1 10 1000
Frequency (MHz)
m Derating of Rated Current
DLW5BTN101/251/501
7000 ‘
DLWS5BTN101
6000 i
DLWSBTN251
5000 }
__ 4750 ™~ i
< DLWS5BTN501
E 4000
T 3400 —
5 3000
2000 3
1000
0
20 40 60 80 100
65 85

Temperature (°C)
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On-Board Type (DC) EMI Suppression Filters (EMIFIL®)

mulRata

Block Type EMIFIL® BNX Series

B
p

NX022 series is SMD type high performance and
rovides excellent noise suppression on DC power

lines.

m Features

ga b~ WONPF =R

. Large rated current (10A) and Low DC Resistance.

(0.43m ohm - Typ.)

. High insertion loss characteristic over a wide
frequency range of 1IMHz to 1GHz.

. Mounting area and volume is reduced.

. Effective for impulse noise such as electro-
static discharge or spike noise.

Applications

. Displays (PDP/LCD-TV)

. Digital AV equipment

. Amusement equipment

. PC peripheral equipment

. Industry equipment, measurement equipment,
power supplies

BNX022

12.1+0.2

Oy @
2
®° @

)

—
Q|  7.0+0.2 1.55+0.2
= )
Q =]
[ 3 N
=~ [=}
3) w & 4)
s | H———— -
&
(O @
s g |:| : Electrode
1.0£0.3 #|2.5+0.2 1.55+0.2
o @) (in mm)

Rated Withstand Rated Insulation
Part Number Voltage Voltage Current | Resistance (min.) Insertion Loss
(vdc) (vdc) (A) (M ohm)
BNX022-01 50 125 10 500 1MHz to 1GHz:35dB min. (20 to 25 degrees C line impedance=50 ohm)

Operating Temperature Range: -40°C to 125°C

In operating temperatures exceeding +85°C, derating of current is necessary.

Please refer to p.135, "Derating of Rated Current".

m Equivalent Circuit
L1 L3
1 BO—U0 l IO c2 OCB (2
L2 T ct T
(3) PSGO—TV : OCG (4)
(1)-(4): Terminal Number
PSG: Power Supply Ground
CG: Circuit Ground
CB: Circuit+B
134

m Insertion Loss Characteristics

Insertion Loss (dB)

20

\

40!

60

80!

100

0.1 0.5

50 100 500 1000

5 10
Frequency (MHz)

Continued on the following page.
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Continued from the preceding page.

m Derating of Rated current

In operating temperatures exceeding +85°C, derating of

current is necessary for BNX022 series. Please apply the
derating curve shown in chart according to the operating
temperature.
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Derating

Derated Current (A)

85

125

12.0£0.5 11.0+0.5
The block type "EMIFIL" BNX series incorporates . 1
through-type capacitor, monolithic chip capacitors and E g
bead. The BNX is high performance for use in DC power - 5]
circuits. 5 20.8 Lm ]‘ B 20.8 208
I g £0.1
t 25402 - 25102
m Features
1. The filter enables obtaining high insertion loss in
wide frequency ranges from 0.5MHz to 1GHz. ey e
2. Effective for impulse noise such as electrostatic BNX002/003 B Load ercuit Bias
discharge or spike noise.
3. There are no connection routes in the current nmm
circuits, thus ensuring highly reliable performance.
12.0£0.5 11.0£0.5
m Applications y
©
. E| %
1. Displays (PDP/LCD-TV) ol &
2. Digital AV equipment LA e
3. Amusement equipment Ll
4. PC peripheral equipment
5. Industry equipment
PSG: Power supply ground
CG: Load circuit ground
CB: Load circuit + Bias
BNX005
(in mm)
Rated Withstand Rated Insulation
Part Number Voltage Voltage Current | Resistance (min.) Insertion Loss
(vdc) (vdc) [N (M ohm)
BNX002-01 50 125 10 100 1MHz to 1GHz:40dB min. (20 to 25 degrees C line impedance=50 ohm)
BNX003-01 150 375 10 100 5MHz to 1GHz:40dB min. (20 to 25 degrees C line impedance=50 ohm)
BNX005-01 50 125 15 100 1MHz to 1GHz:40dB min. (20 to 25 degrees C line impedance=50 ohm)

Operating Temperature Range: -30°C to 85°C
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Equivalent Circuit

L1 L3
1 BO—LT0 T I e OCB (2
L2 T cL T
@3 PSGO— T : QcG (4)

(1)-(4): Terminal Number
PSG: Power Supply Ground
CG: Circuit Ground

CB: Circuit+B

Lead Type Low Profile

The block type "EMIFIL" BNXO010 series is high
performance and BNX series provide excellent noise
suppression on DC power lines.

m Features

A WNPF R

. High insertion loss characteristic over a wide

frequency band range.
1MHz to 1GHz: 40dB min (BNX012)
100kHz to 1GHz: 40dB min (BNX016)

. Large rated current (15A) and Low Rdc

(0.8m ohm-typ.)

. Low profile (height: 8.0mm except lead terminal)
. Effective for impulse noise such as electrostatic

discharge or spike noise.

Applications

. Displays (PDP/LCD-TV)
. Digital AV equipment

Amusement equipment

. PC peripheral equipment
. Industry equipment

m Insertion Loss Characteristics

Insertion Loss (dB)

50Q - 50Q
o ( )
BNX003-01
20
BNX002-01
40 (BNX005-01) \
60 N
80 ’&/
NA
100
0.001 0.01 0.1 1 10 100 1000
Frequency (MHz)
12.040.2 11.040.2
L
muRata N I
BNX*** 3| |
(]
00 Sl e g
[———— & I |
n o !
= : ot 7| w08 20.8
| : %15 0.1 201
o S 0.6
i T I +0.1

BNX012

BNX016

***+:012/016

5:0.0 ~—25:0.2

A

2.50.2

Vi Za 4
PSG: Power supply ground
cB CG: Load circuit ground
CG CB: Load circuit + Bias
CG
PSG B (in mm)
12.040.2 11.0:0.2
L
muRata il
BNX** P !
oo E |
— | &7 | =5
0 ! I i
sfo, I of ~ 20.8 20.8
| i | %15 0.1 0.1
P ; S 0.6
7 T 0.1
=
75402 25102 =
2.540.2

*** 1 012/016

CG

Vi Za4

CcG

PSG: Power supply ground
CG: Load circuit ground
CB: Load circuit + Bias

(in mm)

Rated Withstand Rated Insulation
Part Number | Voltage Voltage Current | Resistance (min.) Insertion Loss

(vdc) (vdc) (A) (M ohm)
BNX012-01 50 125 15 500 1MHz to 1GHz:40dB min. (20 to 25 degrees C line impedance=50 ohm)
BNX016-01 25 62.5 15 50 100kHz to 1GHz:40dB min. (20 to 25 degrees C line impedance=50 ohm)

Operating Temperature Range: -40°C to 125°C

In operating temperatures exceeding +85°C, derating of current is necessary.

Please refer to p.136, "Derating of Rated Current".
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m Equivalent Circuit m Insertion Loss Characteristics
o e (50Q - 50Q)
10
20
L1 L3
w BO—TO T g p— OCB (2) g ®
L2 T c1 T g 40
(3) PSGO—T0 ! OCG (4) é 50 f moﬁml
8 ol BNX016:01 X; N
(1)-(4): Terminal Number 70
PSG: Power Supply Ground A =T
CG: Circuit Ground
CB: Circuit+B 80
90
0.001 0.01 0.1 1 10 100 1000
Frequency (MHz)
m Notice
® Rating Derating
In operating temperatures exceeding +85°C, derating of BNXO12.01
current is necessary for BNX010 series. Please apply the 15 | BNX016-01
derating curve shown in chart according to the operating o
temperature. i
Sl
el
Q
©
8
s
T
o —F
-40 85 102.5 120 125
Operating Temperature (°C)
® Connecting = power line
In case of using * power line, please connect to each Power Supply BNX Cireuit
i (BNX Input) (BNX Output)
terminal as shown. Power Supply +Bias —— |B CB | —— Load Circuit +Bias
Power Supply Ground —— [PSG CG | —— Load Circuit Ground
Power Supply -Bias —— |B CB | —— Load Circuit -Bias
Power Supply Ground —— [PSG CG | —— Load Circuit Ground
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Noise Suppression Effect of BNX Series

B Suppression of DC Side
Ripple of the Switching Power Supply

Testing Circuit

‘ BNX002-01

o—o—’W‘T’W‘;o——o +5V
Switching T

\
Power Supply ‘ ot T 0CG
77‘7" \

Type of Filter EMI Suppression Effect Description

High frequency noise, max. 0.5V, can
be seen.

+5.0V -
When BNX002 is not used 50ps/div
0.2V/div

Noise can be almost suppressed by
BNX002.

_ +5.0V
When BNX002 is used 50ps/div

0.2Vv/div

BExample of Impulse Noise Suppression
Type of Filter EMI Suppression Effect

Impulse Noise
2000V/50ns
Without filter
\/M Y-axis: 500V/div

X-axis: 10ns/sec

TGN 500 vaQ M 10.0ns Chil 7 1.00V
When BNX002 is used.
Y-axis: 500V/div
1 )
X-axis: 10ns/sec
TGN 500 vaQ M 10.0ns Chil 7 oV
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On-Board Type (DC) EMI Suppression Filters (EMIFIL®)

mulata

Ferrite Beads Inductors Part Numbering

Ferrite Beads Inductors

(Part Number)

o]
o[~
O[]

O 6 ©6 006
@Product ID @Lead Length, Space
Product ID Code Lead Length, Space Series
BL Ferrite Beads Inductors A Bulk, Axial Type, 3.7mm
D Bulk, Axial Type, 45.0mm
@series E Taping Axial Type, 26.0mm BLO1
Code Series F Taping, Axial Type, 52.0mm
01 Beads 23.6 J Bulk, Radial Type, 5.0mm
02 Beads 3.4 M Bulk, Radial Type, 10.0mm
03 Beads 22.3 max. N Taping, Radial Type, 16.5mm BLO2/BL0O3
P Taping, Radial Type, 18.5mm
©Beads Core Material Q Taping, Radial Type, 20.0mm
Code Beads Core Material
RN Standard Type @Lead Diameter
Code Lead Diameter
ONumbers of Beads Core 1 20.60mm
Code Numbers of Beads Core 2 20.65mm
1
2 2 @Packaging
Code Packaging Series
@Lead Type A Ammo Pack BLO1/BL02/BLO3
Code Lead Type Series B Bulk All Series
Al Axial Straight Type BLO1 J Paper Reel (g320mm) BLO1
A2 Axial Crimp Type BLO1
R1 Radial Straight Type BLO02/BL03
R2 Radial Straight and Wave Formed Leads Type BL02
R3 Radial Incrimp Type BLO2
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On-Board Type (DC) EMI Suppression Filters (EMIFIL®)

Ferrite Beads Inductors BL01/02/03 Series

C31E.pdf
07.3.9

mulRata

m Features
BL01/02/03 series are ferrite beads with lead wires to

produce a high frequency loss for suppression of

noise. Simple construction and easy-to-use, effective
for low impedance circuits such as power supplies and
grounds. Effective also for preventing overshoot and

undershoot of digital signal in clocks or the like,

and suppressing the higher harmonic wave. Suitable for

prevention of abnormal oscillation at high frequency

amplifying circuit.
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Part Number Rated Current Tempct)e?:trl?:énlgange
A ()
BLO1RN1A1D2B 7 -40 to +85
BLO1RN1A1E1A 6 -40 to +85
BLO1RN1A1F1J 6 -40 to +85
BLO1RN1A2A2B 7 -40 to +85
BLO2RN1R2M2B 7 -40 to +85
BLO2RN1R2N1A 6 -40 to +85
BLO2RN1R2P1A 6 -40 to +85
BLO2RN1R2Q1A 6 -40 to +85
BLO2RN1R3J2B 7 -40 to +85
BLO2RN1R3N1A 6 -40 to +85
BLO2RN2R1M2B 7 -40 to +85
BLO2RN2R1IN1A 6 -40 to +85
BLO2RN2R1P1A 6 -40 to +85
BLO2RN2R1Q1A 6 -40 to +85
BLO2RN2R3J2B 7 -40 to +85
BLO2RN2R3N1A 6 -40 to +85
BLO3RN2R1M1B 6 -40 to +85
BLO3RN2R1N1A 6 -40 to +85
BLO3RN2R1P1A 6 -40 to +85
BLO3RN2R1Q1A 6 -40 to +85
Please refer to p.184, "Ferrite Beads Inductors Packaging" for Dimensions of Part Numbers except 'B' for the last code.
m Equivalent Circuit
(Resistance element becomes dominant
at high frequencies.)
m Impedance - Frequency Characteristics
BLO1RN1 BLO2RN1
160 160
140 140
120 120
g 100 / g 100 /
g 80 / g 80 /
£ L/ i Py
Zalh
40 40
1 L x
20 20
0 / 0
05 1 2 5 10 20 50 100 200 500 1000 0s 5 10 20 50 100 200 500 1000

Frequency (MHz)

Frequency (MHz)

Continued on the following page.
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m Impedance - Frequency Characteristics
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Continued from the preceding page.
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On-Board Type (DC) EMI Suppression Filters EMIFIL®) | Rereer olra ey

Disc Type EMIFIL® part Numbering

Disc Type EMIFIL®
(Pt e oss][3]
000006 606 0 060 O
@Product ID @Temperature Characteristics
Product ID Code Capacitance Change
DS Three-terminals Capacitor B3/P3 +10% (Temperature Range: -25°C to +85°C)
C5 +22% (Temperature Range: -25°C to +85°C)
@structure T3 +20/-30% (Temperature Range: -25°C to +85°C)
Code Structure E5 +22/-56% (Temperature Range: -25'C to +85°C)
N No Ferrite Beads Type F3 +30/-80% (Temperature Range: -25'C to +85°C)
S Built-in Ferrite Beads Type Z8 +30/-85% (Temperature Range: -10°C to +60°C)
T with Ferrite Beads Type
@Rated Voltage
Ostyle Code Rated Voltage
Code Style 1C 16V
6 Diameter 8.0mm max. 1H 50V
9 Diameter 12.0mm max. 2A 100v
2E 250V
OcCategory
Code Category @Capacitance
N for General Use Expressed by three figures. The unit is in pico-farad (pF). The first
H for H i and second figures are significant digits, and the third figure
or Heavy-duty expresses the number of zeros which follow the two figures.
@Lead Type/@Packaging
Code Lead Type Lead Length* (in mm) Packaging Series
Q55B 25.0 min. All series
Q50B 4.0+0.5 DSTON/H
Q52B Straight 6.0+1.0 DSTIN
Q54B 4.0£0.5 Bulk
e DSN6N/9N, DSS6N/9N, DSS9H
Q56B 6.0+1.0
T41B . 4.0+0.5
e e— Incrimp - DSS6N
T51B 25.0 min.
Q91J 20.0+1.0
Q92J 16.5+1.0 Paper Reel (2320mm) | DSS9N/H
Q93J . 18.5+1.0
—_——— Straight
Q91A 20.0+1.0 DS[CI6N, DSNIN/H
Q92A 16.5+1.0 .
B — All series except DSS9N/H
Q93A 18.5+1.0 Ammo Pack
U21A . 16.5+1.0
—_— Incrimp DSS6N
U31A 18.5+1.0
*Lead Distance between Reference and Bottom Planes except Bulk.
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On-Board Type (DC) EMI Suppression Filters EMIFIL®) | Rereer olra ey

Disc Type EMIFIL® DSN6/DSS6 Series

2.54 max.

m Features

DS_6 is a compact, high performance lead type EMI
suppression filter which can be mounted 2.54mm pitch.
Its three terminal structure enables precise high
frequency performance.

|

- Q55 Type: 25.0 min.
Q56 Type: 6.0+1.0
Q54 Type: 4.0+0.5

DSN6_Q55B Series

GND

(in mm)

8.0 max. 2.54 max.

r
7.0 max.

10.0 max.

|
Q55 Type: 25.0 min. || |
—_ Q56 Type: 6.0+1.0 I
Q54 Type: 4.0+0.5 |I
r |

|
w0 1
I

|
T51 Type: 25.0 min.
_ T41 Type: 4.0£0.5

GND

*1 There may be a hole on the top of ferrite beads,
which causes no characteristics deterioration.
*2 Bottom of the ferrite beads may not be level with each other.

DSS6_Q55B Series
Straight Type

DSS6_T51B Series
Incrimp Type

(in mm) (in mm)
*1 There may be a hole on the top of ferrite beads,
which causes no characteristics deterioration.

*2 Bottom of the ferrite beads may not be level with each other.

DSNG6 Series

Capacitance Rated Voltage Rated Current Operating Temperature Range
Part Number OF) (vdo) @ C)
DSN6NC51H220 22 +20%,-20% 50 6 -25 to +85
DSN6NC51H330 33 +20%,-20% 50 6 -25to +85
DSN6NC51H470 47 +20%,-20% 50 6 -25to +85
DSN6NC51H101 100 +20%,-20% 50 6 -25to +85
DSN6NC51H271 270 +20%,-20% 50 6 -25 to +85
DSN6NC51H102 1000 +20%,-20% 50 6 -25 to +85
DSN6NC51H222 2200 +20%,-20% 50 6 -25 to +85
DSN6NZ81H103 10000 +80%,-20% 50 6 -25to +85

Please refer to Part Numbering for Type and Length of Lead.
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m Equivalent Circuit

T

GND

No polarity.
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m Insertion Loss Characteristics
(50Q - 50Q)
0 —] 3 1]
T~ LI~
20 8 TLE 543
% M /\’ 1: 22pF
)2 2: 33pF
] \/V Y V 3: 47;5»:
4 4: 100pF
5 60 5: 270&:
E 6:1000pF
s 7: 2200pF
= 80 8: IOOOSpF
100
120
0.1 1 10 100 1000

Built-in Ferrite Beads DSS6 Series Straight Type

Frequency (MHz)

Capacitance Rated Voltage Rated Current Operating Temperature Range
Part Number
(PF) (Vdc) (A) (°C)
DSS6NC52A220 22 +20%,-20% 100 6 -25to +85
DSS6NC52A330 33 +20%,-20% 100 6 -25to +85
DSS6NC52A470 47 +20%,-20% 100 6 -25to +85
DSS6NC52A101 100 +20%,-20% 100 6 -25to +85
DSS6NC52A151 150 +20%,-20% 100 6 -25to +85
DSS6NC52A221 220 +20%,-20% 100 6 -25to +85
DSS6NC52A271 270 +20%,-20% 100 6 -25to +85
DSS6NC52A471 470 +20%,-20% 100 6 -25to +85
DSS6NC52A102 1000 +20%,-20% 100 6 -25to +85
DSS6NE52A222 2200 +80%,-20% 100 6 -25to +85
DSS6NZ82A103 10000 +30%,-30% 100 6 -25to +85
DSS6NF31C223 22000 +80%,-20% 16 6 -25to +85
Please refer to Part Numbering for Type and Length of Lead.
m Equivalent Circuit m Insertion Loss Characteristics
0 (50Q - 50Q)
aaaSSSaS.-_—-. 2 1: 22pF
2: 33pF
20 12 <J11 10 J9 ;18\ 543 3: 47pF .
4: 100pF 5
- 5: 150pF
o 40 6: 220pF
2 SNV 7 570pe
2 / 2% 8: 470pF
= 60 \/ s 9: 1000pF
=) 10: 2200pF
H 11: 10000pF
£ 80 12: 22000pF
GND 100
No polarity.
120
0.1 1 10 100 1000
Frequency (MHz)
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Built-in Ferrite Beads DSS6 Series Incrimp Type

C31E.pdf
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Capacitance Rated Voltage Rated Current Operating Temperature Range
Part Number
(pF) (Vdc) A (S
DSS6NC52A220 22 +20%,-20% 100 6 -25to +85
DSS6NC52A330 33 +20%,-20% 100 6 -25to +85
DSS6NC52A470 47 +20%,-20% 100 6 -25to +85
DSS6NC52A101 100 +20%,-20% 100 6 -25to +85
DSS6NC52A151 150 +20%,-20% 100 6 -25to +85
DSS6NC52A221 220 +20%,-20% 100 6 -25to +85
DSS6NC52A271 270 +20%,-20% 100 6 -25to +85
DSS6NC52A471 470 +20%,-20% 100 6 -25to +85
DSS6NC52A102 1000 +20%,-20% 100 6 -25to +85
DSS6NE52A222 2200 +80%,-20% 100 6 -25to +85
DSS6NZ82A103 10000 +30%,-30% 100 6 -25to +85
DSS6NF31C223 22000 +80%,-20% 16 6 -25to +85
Please refer to Part Numbering for Type and Length of Lead.
m Equivalent Circuit m Insertion Loss Characteristics
0 — \l\\ N\ 1
™~ \ °\< 2
20 1211109 B SOG4 3 1: 22pF
2: 33pF
~ 3: 47pF
g SERINY TV 2000
A4 A\ SMMEE i
s 60 V 7: 270pF
s 8: 470pF
2 80 9: 1000pF
- 10: 2200pF
11: 10000pF
100 12: 22000pF
No polarity.
120
0.1 1 10 100 1000
Frequency (MHz)
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On-Board Type (DC) EMI Suppression Filters (EMIFIL®) | RPreet 2t 9 er
Disc Type EMIFIL® Broad Type DSN9/DSS9/DST9 Series

4.0 max.

m Features

DS_9is a basic type EMI suppression filter which can

obtain high insertion loss in a wide frequency range.

Its three terminal structure enables precise high

frequency performance. DSS9NP32A222/DSS9NT31H223 are
low distortion types for audio circuits.

10.0 max.

1.5 max.

2.5+0.5

i
|
(6.0:05_ i -
i
i

m Supplement
GND |

Diameter of lead is 0.6mm for taping type. DSNON_Q55B 055 Type: 25.0 min.
Q56 Type: 6.0£1.0

Taping type is three terminal in-line arrangement. QsaTyera00s
in-mm,

12.0 max. 7.5 max.
x ;
Ferrite bead

2
2.5+0.5 / I/:‘

\10.5 max.

1.5 max.

*1

g

i

| |

2.520.5 i ‘

5.0+0.5 - i ‘

if i
i _lile0.65

| | |

GND Q55 Type: 25.0 min.
Q56 Type: 6.0£1.0
Q54 Type: 4.0+0.5 (in mm)
DSSQN_QSSB *1 Coating extending on leads does not exceed the tangent line.

Exposed electrode, if any, is covered by solder, etc.
*2 There should not be the exposure of the ferrite bead if a hole
is in top of filter, the ferrite bead should not be exposed.

9.5 max. 4,0 max.

%
]
£
- 2| Ferrite bead
© —
E] __ﬁ;
E —
3 T [ I
| 25:0.5 i
i !
| | 5.0405 ; | " 1.25£0.5
|
| |
DSTON_Q55B GND Q55 Type: 1=25.0 min.

Q52 Type: 11=6.041.0
Q50 Type: 11=4.040.5

(in mm)
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DSN9 Series

C31E.pdf
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Capacitance Rated Voltage Rated Current Operating Temperature Range
Part Number (OF) (vdc) @) C)
DSNINC52A271 270 +20%,-20% 100 7 -25 to +85
DSNINC52A222 2200 +20%,-20% 100 7 -25 to +85
DSNINC51H223 22000 +50%,-20% 50 7 -25to +85
DSN9NC51C104 100000 +20%,-20% 16 7 -25to +85

Rated current is 6A for taping type and its lead diameter is phi 0.6mm.

Please refer to Part Numbering for Type and Length of Lead.

m Equivalent Circuit

GND

Y

No polarity.

Built-in Ferrite Beads DSS9 Series

m Insertion Loss Characteristics

o (500 - 50Q)
270pF
™ ™~ ™ 2200pF
20
8
S 40 / V
8
3 22000pF
=
£ o 100000pF
Q
2 \%
80
100
0.01 01 1 10 100 1000

Frequency (MHz)

Capacitance Rated Voltage Rated Current Operating Temperature Range
Part Number (o) (vdc) ) C)
DSS9NC52A220 22 +20%,-20% 100 7 -25to +85
DSS9NC52A470 47 +20%,-20% 100 7 -25to +85
DSS9NC52A101 100 +20%,-20% 100 7 -25to +85
DSS9NC52A271 270 +20%,-20% 100 7 -25to +85
DSS9NC52A222 2200 +20%,-20% 100 7 -25to +85
DSS9NP32A222 2200 +20%,-20% 100 7 -25 to +85
DSS9NC51H223 22000 +50%,-20% 50 7 -25to +85
DSS9NT31H223 22000 +50%,-20% 50 7 -25to +85

Rated current is 6A for taping type and its lead diameter is phi 0.6mm.

DSS9NP32A222/DSSINT31H223 are low distortion types for audio IF circuits.
Please refer to Part Numbering for Type and Length of Lead.

m Equivalent Circuit

TN/ T

Y

GND

No polarity.
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m Insertion Loss Characteristics

270pF
o (509-500) 100pF
47pF
\\ %)F
[
20 \
_ 2200pF(DSSINB32A222)
g . 2200pF(DSSINP32A222)
> I [
P
1 Y
- 22000pF(DSSIND31H223)
£ 22000pF(DSSINT31H223)
i
80
100
0.01 0.1 1 10 100 1000

Frequency (MHz)
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With Ferrite Beads DST9 Series

Capacitance Rated Voltage Rated Current Operating Temperature Range
Part Number (OF) (vdc) @) C)
DSTINC52A271 270 +20%,-20% 100 7 -25 to +85
DSTINC52A222 2200 +20%,-20% 100 7 -25 to +85
DSTINC51H223 22000 +50%,-20% 50 7 -25to +85

Rated current is 6A for taping type and its lead diameter is phi 0.6mm.

Please refer to Part Numbering for Type and Length of Lead.

m Equivalent Circuit

No polarity.

m Insertion Loss Characteristics

Insertion Loss (dB)

0 (50Q - 50Q)
2200pF
20
270pF /
22000pF
40
60 \/v/\/
I
80
100
0.01 01 1 10 100 1000
Frequency (MHz)
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On-Board Type (DC) EMI Suppression Filters (EMIFIL®)

Disc Type EMIFIL® Heavy-duty Type DSN9H/DSS9H/DST9H Series

m Features

DS_9H is a basic type EMI suppression filter which can
obtain high insertion loss in a wide frequency range.

Its three terminal structure enables nice high

frequency performance. High rated voltage of 250Vdc

and wide operating temperature range from -40 degrees C
to 105 degrees C are suitable for high reliability

circuits.

m Supplement

Diameter of lead is 0.6mm for taping type.
Taping type is three terminal in-line arrangement.

DSN9H Series

DSN9H_Q55B

DSS9H_Q55B

DST9H_Q55B

9.5max
x
]
£
<
o
=
i
el <
M| £
| g
| |
| |
(in mm)
12.0 max. 7.5 max,
X *2
g
é wn
£ S Ferrite bead
o //\ ;
2.5%0.5 ‘
2.520.5 ‘
5.0+0.5 - i
|
i 20.65
|

|
Q55 Type: 25.0 min.
Q56 Type: 6.0+1.0
Q54 Type: 4.0£0.5 (in mm)
*1 Coating extending on leads does not exceed the tangent line.
Exposed electrode, if any, is covered by solder, etc.
*2 There should not be the exposure of the ferrite bead if a hole
is in top of filter, the ferrite bead should not be exposed.

9.5 max. 4,0 max.

Ferrite bead

15.5 max.

2.5+0.5

1.5 max.
|
—

|
It _
5.0+05 i 125405
|
|

GND Q55 Type: 1=25.0 min.
Q52 Type: 11=6.0£1.0
Q50 Type: 11=4.0£0.5

(in mm)
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Part Number Capacitance Rated Voltage Rated Current Operating Temperature Range
(PF) (Vdc) (°C)
DSN9HB32E220 22 +20%,-20% 250 -40 to +105
DSN9HB32E101 100 +20%,-20% 250 -40 to +105
DSN9HB32E271 270 +20%,-20% 250 -40 to +105
DSN9HB32E222 2200 +20%,-20% 250 -40 to +105

Please refer to Part Numbering for Type and Length of Lead.
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m Equivalent Circuit

T

GND

No polarity.

Built-in Ferrite Beads DSS9H Series
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m Insertion Loss Characteristics
0 100pF 22pF  (50Q - 50Q)
\ \
2200pF 270pF T~
” il
%\ 40 v U
é 60
E’ 80
100
120
0.1 1 10 100 1000
Frequency (MHz)

Capacitance Rated Voltage Rated Current Operating Temperature Range
Part Number
(pF) (Vdc) (A) (S
DSS9HB32E220 22 +20%,-20% 250 6 -40 to +105
DSS9HB32E101 100 +20%,-20% 250 6 -40 to +105
DSS9HB32E271 270 +20%,-20% 250 6 -40 to +105
DSS9HB32E222 2200 +20%,-20% 250 6 -40 to +105
Please refer to Part Numbering for Type and Length of Lead.
m Equivalent Circuit m Insertion Loss Characteristics
0 (50Q - 50Q)
— 22pF
270pF 100pF
20
N2
2200pF
_. 40
A ] AN
g 60 V T
2 80
GND
No polarity. 100
120
0.1 1 10 100 1000
Frequency (MHz)

With Ferrite Beads DST9H Series

Capacitance Rated Voltage Rated Current Operating Temperature Range
Part Number (PF) (Vdc) (A) (°C)
DST9HB32E220 22 +20%,-20% 250 6 -40 to +105
DST9HB32E101 100 +20%,-20% 250 6 -40 to +105
DST9HB32E271 270 +20%,-20% 250 6 -40 to +105
DST9HB32E222 2200 +20%,-20% 250 6 -40 to +105

Please refer to Part Numbering for Type and Length of Lead.
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m Equivalent Circuit

152

GND

No polarity.

m Insertion Loss Characteristics

Insertion Loss (dB)

(50Q - 50Q)

20
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On-Board Type (DC) EMI Suppression Filters (EMIFIL®)

C31E.pdf

mulata

Lead Type EMIGUARD® (EMIFIL® with Varistor Function) Part Numbering

Lead Type EMIGUARD® (EMIFIL® with Varistor Function)

partvarber [ [s][e][v][oo) €]zt st

00006 6 0 0 O

©Product ID OFeatures
Product ID Code Features
VF EMIGUARD® Lead Type \% with Varistor Function
@Structure @Temperature Characteristics
Code Structure Code Capacitance Change
S Built-in Ferrite Beads Type D8 +20/-30% (Temperature Range: -40°C to +105°C)
R with Resistance D3 +20/-30% (Temperature Range: -25°C to +85'C)
Ostyle @Rated Voltage
Code Style Code Rated Voltage
3 1E 25V
6 Size is expressed by a figure 1B 12v
9
@Capacitance
Expressed by three figures. The unit is in pico-farad (pF). The first
and second figures are significant digits, and the third figure
expresses the number of zeros which follow the two figures.
@Lead Type/@Packaging
Code Lead Type Lead Length* Packaging Series
T51B . 25.0mm min. Bulk
Incrimp VFR3/VFS6
U31A 18.5+/-1.0mm Ammo Pack
Q55B 25.0mm min. Bulk
Q91J . 20.0+/-1.0mm
Straight VFS9
Q92J 16.5+/-1.0mm Paper Reel (320mm)
Q93J 18.5+/-1.0mm

*Lead Distance between Reference and Bottom Planes except Bulk.
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On-Board Type (DC) EMI Suppression Filters (EMIFIL®)

mulRata

Lead Type EMIGUARD® (EMIFIL® with Varistor Function) VFR3V/VFS6V/VFS9V Series

|for Semiconductor Protection VFR3V Series |

m Features
VFR3V series is designed for ESD surge protection
of IC. It efficiently absorbs ESD surges rushed into

IC's I/O terminal.

No.1 Pin Indicator
(Surge entrance side)

8.0 max. 2.3 max.

[ ]
5.0 max.

u App“C&tIOI’lS | | E £0.45+0.1

Elimination of noise and protection of semiconductors || | | g

in office equipment, including computers and i

peripheral equipment, copy machines, and communication VFR3V Series

terminals. o e 6

(in mm)
Rated i i Rated Peak Operating
Part Number Voltage et ro ade Capacitance Current Pulse Current Temperature Range
(vdc) (vdc) (PF) (mA) A C)
VFR3VD31E131 25 50 +20%,-20% 130 +20%,-20% 20 30 -25to 85

Please refer to Part Numbering for Type and Length of Lead.

m Insertion Loss Characteristics
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for Signal-Line VFS6V Series

8.0 max. 2.54 m‘ax.
m Features _
VFSG6V series is designed for surge protection of £ "
signal line. It protects electric circuit from surges ﬁl s v I
such as static electricity and suppresses EMI noise. | i
Built-in ferrite bead gives excellent EMI suppression. g
2.5+0.5 £
o
- - | m
m Applications | 6.0:05/
Elimination of noise and protection of electric 200
circuits in office equipment, including computers and VFS6V Series GND )
. . . *1 There may be a hole on the top of ferrite beads, (in mm)
perlphel’al eqUIpment, COpy maCh|neS, and which causes no characteristics deterioration.

*2 Bottom of the ferrite beads may not be level with each other.

communication terminals.

Rated i i Rated Peak Operating
Part Number Voltage et ro ade Capacitance Current Pulse Current Temperature Range
(vdc) (vdc) (PF) (A) 5
VFS6VD81E221 25 50 +20%,-20% 220 +20%,-20% 6 100 -40 to 105

Please refer to Part Numbering for Type and Length of Lead.

m Equivalent Circuit m Insertion Loss Characteristics
o (50Q - 50Q)
g 2 \
\/
2 40 \/
GND
No polarity
60
10.0 100.0 1000.0
Frequency (MHz)
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for Large-Current VFS9V Series

12.0 max. 7.5 max.
m Features
VES9V series is designed for surge protection of 5 2
L . g
the power supply. It protects electric circuits from ﬁ g & Ferte bead
surge such as static electricity and suppresses EMI 73
noise. Its large capacitance value enables high 2505 ) }
insertion loss for EMI noise. e Bl aos :
& ‘ 0.6
. . 1 1 | 20.65
m Applications H !
. . . . . . . GND (in mm)
For circuit prOteCtlon and noise suppression in VFS9V Series *1 Coating extending on leads does not exceed the tangent line.
electronics equipment such as computers and DC motors, +2'Ftnee 15 hol n the top of tne tr, e ferte bead shoud not
and in electronics systems installed in cars such as be exposed.
car audio equipment and engine controllers.
m Supplement
Diameter of lead is 0.6mm for taping type.
Taping type is three terminal in-line arrangement.
Rated Varistor Voltage Capacitance Rated Operating
Part Number Voltage 9 p Current Temperature Range
(vdc) (Vdc) (pF) (A) °
VFS9VD31B223 12 22 +20%,-20% 22000 +50%,-20% 7 -40 to 100
Rated current is 6A for taping type. Rated current is 7A for bulk type and 6A for taping type.
Rated current of taping type is 6A because diameter of lead is 0.6mm and its lead layout is in-line type.
Please refer to Part Numbering for Type and Length of Lead.
m Equivalent Circuit m Insertion Loss Characteristics
o (50Q - 50Q
20
g w
5
g
§ 60
<
GND
80
No polarity
0.1 05 1 5 10 50 100 500 1000

Frequency (MHz)

m Voltage - Current Characteristics

300
200

f 100

<

£ -30 -20

5

£ -40 / -10 0 10 20 30 40

O
-100
-200
-300

Voltage (V) =i
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Noise Suppression Effect of VFR/VFS Series

BExample of IC Protection (VFR3V) o
. Test Circuit
® Testing Method
1. Put ESD surge to IC (7404 family) input terminal with T 3730797 T 771 VFR3V
ESD simulator based on IEC 801-2. | ‘
2. Check IC's operation. | = |
3. If IC's operation is normal, increase ESD voltage in 1kV | = 150pF }
steps. | |
. . . . I TestIC
4. Continue above steps 1 to 3 till IC's operation becomes | |
|
abnormal. Lo e .
ESD Simulator
® Result (Result)
Varistor VFR3V can protect IC from ESD. Break‘flf\"/"]“ level [l wihout verav [ with use vFR3v
30 min.
251 ———- |- - - - - - -
20—~ |- - - - - - -
151 -~ b==1 t==14 |--4 |-+ F--{ |--
10—~ - EE B == - |- -
5 ,,,,, [ J— PR ] - L — —
AN B Nl N
LS ALS  AS [ HC  AC
IC’s Family
BExample of EMI Suppression Effect Test Circuit
\ ANT
Signal F ‘ \\\
1MHz ‘ Noise Radiation Cable (50cm)
ACO4
Shield
Type of Filter EMI Suppression Effect
70
E
2
)
Before Countermeasures ©
(No Filters) %
3
z
30 90 150 210 270 330
Frequency (MHz)
70
E &0
5 |
2 so
Use VFR3VD31E131T51 B |
o 40
8
2 30 M/’J___. k
~_ MMNM/)
20 \WMMM
30 90 150 210 270 330
Frequency (MHz)
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Noise Suppression Effect of VFR/VFS Series

HMFeatures (VFS9V)

Items Test methods Rated values
Overload 1.4 times the varistor voltage (V1) is applied for 5 minutes at room
temperature.
At room temperature. Surges are applied are C%
Surge Test (1) | 105 times every 2 seconds. Then after 1 or 2 -|- 400v Items Specifications
) 0.47uF
hours, the sample is measured. 1 o Rated Capacitance Change Within15%

Insulation Resistance 500kQ min.

0.8Q
At room temperature. Capacitor _,__O %
Surge Test (2) C" is charged with 70V, then discharged to _[ 70V . c %29 % Rated of Change Within+15%
o)

apply the voltage to the sample. Tested once in Varistor Voltage V1*
(resuming JASO A-1).

C=110mF Voltage Rate 1.30 max.
High At a temperature of 85+3°C, the varistor voltage V1 is continuously *V/1: Voltage when 1mA is applied
Temperature applied to the sample for 1000 to 1024 hours.
Load Then it is left at room temperature, for 4 to 24 hours before measuring.
HPulse-Voltage Breakdown Characteristic (VFS9V)
VFS9V EMIGUARD® use a self healing varistor- capacitor,
so that it can be used under a 500 to 600V surge which
would break conventional disk type EMI filters. As shown in 500
figure below EMIGUARD® withstands 2000V impulses 500
applied 1000 times.
VFS9V
100 N -
N (Capacnance: 0.022uF)
\\ with varistor function
S \
Y \
T \ | 3-terminal capacitor \
% 50 ' (Capacitance: 0.022uF er]
2 with no varistor 8?)6;5
‘D ‘function K i
4 Y Residual ratio
\ when 1000 pulses

\\ are applied
5 0 :
0 500 1000 1500 2000

Pulse Voltage Applied (V)

B Temperature Characteristics of
Varistor Voltage - Insulation Resistance (VFS9V)

\ g
~ 104} ) o
g Insulation Change rate of 1410 2
S resistance varistor voltage g
3L
£ | T ||, B
@ 2
2 102L ] '\ ‘>U
« s
S \ 1-10 ¢
T [ ©
g 10 o
%] ()
= =)
- c
1t g
(@)

-30 0 30 60 90
Temperature (°C)

Continued on the following page.
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Noise Suppression Effect of VFR/VFS Series

Continued from the preceding page.
ENoise Absorption Effect of EMIGUARD® (VFS9V)

Type of Filter EMI Suppression Effect

Description

1 :200V/div
- 10ns/div

without EMIGUARD®

Waveform when EMIGUARD® is not
used.
(Surge from a noise simulator)

1 :200V/div

with EMIGUARD® — : 10ns/div

€

Waveform after the noise passed
through EMIGUARD®. Little noise is
recorded.

BComparative Data (VFS9V)
1. Absorption of quick-rising, high-frequency noise (10ns/div, 100V/div)

Type of Filter EMI Suppression Effect Description
50ns
=]
. . >
without Filters S
o
N

Noise wave applied

Conventional varistor

As with the two terminal capacitor

Two terminal capacitor
(with varistor function)

The two terminal capacitor is influenced
by lead line inductance, leaving behind
some of the rising and falling edges.
The residual noise can cause the
system to malfunction.

VFS9V

The three terminal structure eliminates
most of the lead line inductance. This
allows VFS9V to completely absorb the
rising and falling edges of the applied
pulses.

Continued on the following page.
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Noise Suppression Effect of VFR/VFS Series

Continued from the preceding page.

2. Absorption of wide-pulse noise (50ns/div, 200V/div)
Type of Filter EMI Suppression Effect Description

200ns

without Filters

1300V

Noise wave applied

In capacitors the voltage of the residual
surge (1300V) is higher than that of the
above example. The wave height is
almost the same as the original.

Two terminal capacitor

—
+

Conventional EMI filters do not work for
wide-pulse noise because capacitors
are saturated. In this example, the
residual 1200V surge can cause the
system to breakdown.

Three terminal capacitor
(with ferrite bead)

W‘—O
+

Bypassing the high voltage to the

VFS9V ground, voltage can be suppressed.
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On-Board Type (DC) EMI Suppression Filters EMIFIL®) | Rereer olra ey

Common Mode Choke Coils Part Numbering

Common Mode Choke Coils

(Pt e 1[e]
OO0 6 06 60 00O
©@Product ID @Inductance
Product ID Expressed by three figures. The unit is micro-henry (uH). The first
PL Mode Chok i and second figures are significant digits, and the third figure
Common Mode Choke Coils expresses the number of zeros which follow the two figures.
BType BRated Current
Code Type Expressed by three-digit alphanumerics. The unit is in amperes
T DC T (A). A decimal point is expressed by the capital letter "R". In this
ype case, all figures are significant digits.
OApplications @Winding Mode
Code Applications Code Winding Mode
09H for DC Line High-frequency Type P Aligned Winding Type
OFeatures @Lead Dimensions
Code Features Code Lead Dimensions
N General Use 1 5mm
©Packaging
Code Packaging Series
B Bulk All series
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On-Board Type (DC) EMI Suppression Filters (EMIFIL®)

mulRata

Common Mode Choke Coils (for DC Line) PLTO9H Series

PLTO9H series is a common mode choke coil for DC
lines. It is effective against the common mode noise
that can cause radiative noise in power supply lines
and interface lines. The additional normal mode
inductance enables high suppression effect to
radiation noise.

m Features

1. This is a wide frequency range type, applicable in
applications ranging from a few MHz to several
100MHz.

2. It features a low-profile design.

m Applications
1. Noise suppression of SW power supply, DC-DC converter
2. DC power lines in AC adapter of Portable equipment

PLTO9H Series

I
13 max.

@ @

@ ©

(in mm)

Common Mode Inductance (min.) Rated Current

Part Number
(HH) A

Rated Voltage
(vdc)

Withstand Voltage
(vdc)

PLTO9HN2003ROP1 20 3

50

125

Operating Temperature Range: -40°C to 85°C

m Equivalent Circuit

@ O— —0®

@ O— —O0®

No polarity.

162

m Insertion Loss Characteristics

(50Q - 50Q)
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Insertion Loss (dB)
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Microwave Absorbers Part Numbering

On-Board Type (DC) EMI Suppression Filters EMIFIL®) | Rereer olra ey

Microwave Absorber

(Part Number) 160

O 6 6 0 6 6 0
@Product ID @Unit of Dimension
Product ID One capital lettler expresses Unit of Dimension (@) and
EA Microwave Absorber Dimensions Length (@).
Code Unit of Dimension
@Sheet Type M in mm (Standard)
Code Sheet Type C in cm (Standard)
10000 Iron carbonyl type (UL certified type/non Halogen type) Standard shape is a rectangle.
2070 Metal Flake Powder (non Halogen type) Please contact us for other shapes.
2100 Metal Flake Powder (UL certified type)
3008 Magnetic material (UL certified type/non Halogen type) @Dimension (Length)
Expressed by 3 digits including the first decimal place.
©OAdhesive Tape Type
Code Adhesive Tape Type @Dimension (Width)
A Standard tape type (non Halogen type) Expressed by 3 digits including the first decimal place.
B Thin Adhesive tape type (non Halogen type)
L No tape type Ex.) Code Dimension (Length X Width)
U UL certified type (non Halogen type) M300150 30.0X15.0 mm
C150100 15.0X10.0 cm
OsSheet Thickness
Expressed by 3 digits including the second decimal place in mm.
Ex) Code Sheet Thickness
020 0.20mm
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On-Board Type (DC) EMI Suppression Filters (EMIFIL®) | RPreet 2t 9 er
Microwave Absorbers EA10/20/21/30 Series

| EA10 Series |

When inquiring, please contact us with size code,
refering to "Part Numbering".

m Features

1. Excellent elasticity and durability with silicon
rubber

2. Suitable for prevention of abnormal oscillation in
high frequency modules, suppression of spurious
spectra and prevention of interference between EAL0 Series
circuits

3. Holds easily in equipment with adhesive tape

Part Number AR HEIENE | MRS (372 Flame Resistance Halogen Operating Temperature Range
(Typ.) (mm)
EA1026A100 20.0GHz 1.0 UL94V-0 Halogen Free -40 to +80°C
EA1026A160 11.5GHz 1.6 UL94V-0 Halogen Free -40 to +80°C
EA1026A180 10.0GHz 1.8 UL94V-0 Halogen Free -40 to +80°C
EA1046A180 5.8GHz 1.8 UL94V-0 Halogen Free -40 to +80°C
EA1075A270 2.5GHz 2.7 UL94V-0 Halogen Free -40 to +80°C

m Reflection Loss

AV
} ~

e LN/
i
Pt
N I RV RN\V4AV4 N
=
S 20 EA1026A100
2
: ] A
g 25
e EA1075A270 EA1026A180
| EA1026A160
30 ;
EA1046A180
35
40

0 2 4 6 8 10 12 14 16 18 20
Frequency (GHz)
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EA20/21 Series

When inquiring, please contact us with size code,
refering to "Part Numbering".

m Features

1. Magnetically-shielded high-micro and high-loss
characteristics can suppress noise in a wide
frequency band for digital equipment.

2. Thin (0.2mm-1.0mm) and flexible sheet makes easy
handling in assembly process. EA20/21 Series

3. Holds easily in equipment with adhesive tape

4. EA20xx series: Non Halogen type
EA21xx series: UL94V-0 certified material is used.

Part Number GO BRI | MAEIEES (3:) Flame Resistance Halogen Operating Temperature Range
(Typ.) (mm)
EA2070A020 0.1 to 3.0GHz 0.20 - Halogen Free -40 to +120°C
EA2070A050 0.1 to 3.0GHz 0.50 - Halogen Free -40 to +120°C
EA2070A100 0.1 to 3.0GHz 1.00 - Halogen Free -40 to +120°C
EA2070B005 0.1 to 3.0GHz 0.05 - Halogen Free -40 to +120°C
EA2070B010 0.1 to 3.0GHz 0.10 - Halogen Free -40 to +120°C
EA2070B013 0.1 to 3.0GHz 0.13 - Halogen Free -40 to +120°C
EA2070B020 0.1 to 3.0GHz 0.20 - Halogen Free -40 to +120°C
EA2070B050 0.1 to 3.0GHz 0.50 - Halogen Free -40 to +120°C
EA2100A020 0.1 to 3.0GHz 0.20 UL94V-0 - -40 to +120°C
EA2100A050 0.1 to 3.0GHz 0.50 UL94V-0 - -40 to +120°C
EA2100A100 0.1 to 3.0GHz 1.00 UL94V-0 - -40 to +120°C
EA2100B020 0.1 to 3.0GHz 0.20 UL94V-0 - -40 to +120°C
EA2100B050 0.1 to 3.0GHz 0.50 UL94V-0 - -40 to +120°C
EA2100B100 0.1 to 3.0GHz 1.00 UL94V-0 - -40 to +120°C

m Magnetic Permeability - Reluctance (Typical)

20

16

12

0.1 1.0 10
Frequency (GHz)
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EA30 Series

When inquiring, please contact us with size code,
refering to "Part Numbering".

m Features

1. EMC Absorber magnetically shields and suppresses
noise of digital equipment.

2. Flexible sheet, easy handling in assembly process.

. Holds easily in equipment with adhesive tape.

4. Halogen free and UL94V-0 certified material are
used.

w

EA30 Series

Part Number AR HEIENE | MRS (372 Flame Resistance Halogen Operating Temperature Range
(Typ.) (mm)
EA3008U025 0.1 to 3.0GHz 0.25 UL94V-0 Halogen Free -40 to +120°C
EA3008U035 0.1 to 3.0GHz 0.35 UL94V-0 Halogen Free -40 to +120°C
EA3008U050 0.1 to 3.0GHz 0.50 UL94V-0 Halogen Free -40 to +120°C
EA3008U100 0.1 to 3.0GHz 1.00 UL94V-0 Halogen Free -40 to +120°C
EA3008U250 0.1 to 3.0GHz 2.50 UL94V-0 Halogen Free -40 to +120°C

m Magnetic Permeability - Reluctance (Typical)

10
8
m

6
=
=

4

2 W — ]

—
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m MCaution (Rating)

Do not use products beyond the rated current and rated
voltage as this may create excessive heat and
deteriorate the insulation resistance.

m MCaution (Soldering and Mounting)

1. Self-heating
Please provide special attention when mounting chip
"EMIFIL" (BLM_P, NFM_P) series in close proximity to
other products that radiate heat.
The heat generated by other products may deteriorate
the insulation resistance and cause excessive heat in this
component.

2. Mounting Direction
Mount Chip Common Mode Choke Caoils in right direction.
Wrong direction, which is 90 degrees rotated from right
direction, causes not only open or short circuit but also
flames or other serious trouble.

m Notice (Storage and Operating Conditions)

<Operating Environment>

Do not use products in a chemical atmosphere such as

chlorine gas, acid or sulfide gas.

<Storage and Handling requirements>

1. Storage Period
BLM (except BLM15E/15H series) /BLA/INFM55/DLP31S/
DLM11G/DLM2HG series should be used within 6
months, the other series should be used within 12
months.
Solderability should be checked if this period is
exceeded.

m Notice (Soldering and Mounting)

1. Washing
Failure and degradation of a product are caused
by the washing method. When you wash in conditions
that are not in mounting information, please contact
Murata engineering.

2. Soldering
Reliability decreases with improper soldering
methods. Please solder by the standard soldering
conditions shown in mounting information.

m Notice (Handling)

1. Resin coating

Using resin for coating/molding products may affect
the products performance.

So please pay careful attention in selecting resin.
Prior to use, please make the reliability

evaluation with the product mounted in your
application set.

Chip EMIFIL® MCaution/Notice

right direction wrong direction

2. Storage Conditions
(1) Storage temperature: -10 to 40 degrees C
Relative humidity: 30 to 70%
Avoid sudden changes in temperature and
humidity.
(2) Do not store products in a chemical atmosphere
such as chlorine gas, acid or sulfide gas.

3. Other
Noise suppression levels resulting from Murata's
EMI suppression filters "EMIFIL" may vary,
depending on the circuits and ICs used, type of
noise, mounting pattern, lead wire length, mounting
location, and other operating conditions. Be sure
to check and confirm in advance the noise
suppression effect of each filter, in actual
circuits, etc. before applying the filter in a
commercial-purpose equipment design.

2. Caution for use (DLW Series)

When you hold products with a tweezer, please hold by
the sides. Sharp materials, such as a pair of tweezers,
should not touch the winding portion to prevent breaking
the wire. Mechanical shock should not be applied to the
products mounted on the board to prevent breaking the
core.
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Lead Type EMIFIL® MCaution/Notice

m MCaution (Rating)

Do not use products beyond the rated current and rated
voltage as this may create excessive heat and
deteriorate the insulation resistance.

m MCaution (Soldering and Mounting)

Mounting holes should be designed as specified in these
specifications. Other designs than shown in these
specifications may cause cracks in ceramics which may
lead to smoking or firing.

m Notice (Storage and Operating Conditions)

<Operating Environment>

1. Do not use products in a chemical atmosphere such
as chlorine gas, acid or sulfide gas.

2. Do not use products near water, oil or organic
solvents. Avoid environment where dust or dirt may
adhere to product.

<Concerning "EMIGUARD">

VFR3V series is designed only to absorb electrostatic

surges. Do not use this product to absorb large energy

surges such as lighting or switching related surges.
<Storage and Handling Requirements>

1. Storage Period
Used the products within 12 months after delivery.
Solderability should be checked if this period is
exceeded.

m Notice (Soldering and Mounting)

1. Washing
Failure and degradation of a product are caused
by the washing method. When you wash in conditions
that are not in mounting information, please contact
Murata engineering.

2. Soldering
Reliability decreases with improper soldering
methods. Please solder by the standard soldering
conditions shown in mounting information.

168

2. Storage Conditions

(1) Storage temperature: -10 to 40 degrees C
Relative humidity: 30 to 70%

Avoid sudden changes in temperature and
humidity.

(2) Do not store products in a chemical atmosphere
such as chlorine gas, acid or sulfide gas.

(3) When restoring taping type (BLOLRN1A1F1J),
please attach the Spacer between flanges of
reel. The Spacer is corrugated paper which is
attached when shipping.

3. Other
Noise suppression levels resulting from Murata's
EMI suppression filters "EMIFIL" may vary,
depending on the circuits and ICs used, type of
noise, mounting pattern, lead wire length, mounting
location, and other operating conditions. Be sure
to check and confirm in advance the noise
suppression effect of each filter, in actual
circuits, etc. before applying the filter in a
commercial-purpose equipment design.
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Microwave Absorbers Notice

m Notice (Storage and Operating Conditions)

1. Adhesive Tape Stress 4. Storage Conditions

This product is designed for using the adhesive tape to hold (1) Storage period

itself to the object. Products which were inspected in Murata over 6 months
And please avoid causing mechanical stress by bending or ago should be examined and used. This can be
variation of the object. confirmed with inspection No. marked on the container.

Products shall be located in the sideways Adhesiveness should be checked if this period is
Flat cable direction to the mechanical stress. exceeded.

\ (2) Storage conditions
/ > - Products should be stored in the warehouse on the

following conditions.

Product Stress
«Poor example» «Good example Temperature: -10 to 40°C
Humidity: 30 to 70% relative humidity
2. Cleaning No rapid change on temperature and humidity
Avoid cleaning product. - Products should be stored in the warehouse without

heat shock, vibration, direct sunlight and so on.
3. Handling of the product
Adhesive tape must be clean to maintain the quality of tape.
And please wipe off any dirt, dust and any kind of oil from
the surface of the object before use.

169



/MNote * This PDF catalog is downloaded from the website of Murata Manufacturing co., Itd. Therefore, it's specifications are subject to change or our products in it may be discontinued without advance notice. Please check with our

sales representatives or product engineers before ordering.
« This PDF catalog has only typical specifications because there is no space for detailed specifications. Therefore, please approve our product specifications or transact the approval sheet for product specifications before ordering.

EMIFIL® (Soldering and Mounting)

1. Standard Land Pattern Dimensions
NFLI series suppress noise by conducting the high-frequency noise element to ground. Therefore, to obtain maximum
performance from these filters, the ground pattern should be made as large as possible during the PCB design stage. As
shown below, one side of the PCB is used for chip mounting, and the other is used for grounding.
Small diameter feedthrough holes are then used to connect the grounds on each side of the PCB. This reduces the high-
frequency impedance of the grounding and maximizes the filter's performance.

[ Land Pattern
+ Solder Resist

[ Land Pattern (in mm)
[ Solder Resist
BLMO02 O®Reflow and Flow
BLMO3 BLM Series BLMOOP/S
BLM15 lo
(Except BLM €
15A_AN series) : %
(=X
BLM18 a s
BLM21 b
BLM31 Tvoe e N
BLM41 yp Soldering a c
BLMO02 Reflow [0.16-0.2|0.4-0.56|0.2-0.23
Rated Land pad thickness
BLMO03 Reflow |0.2-0.3|0.6-0.9| 0.3 ) ) ;
Type  [Curent|Soldering| a b | c | anddimensiond
BLM15 Reflow 04 |1.2-14| 05 A
Flow 18um | 35um| 70pm
(except 2.2-2.6 BLMO3PG (0.75-0.9| Reflow [0.2-0.30.6-0.9/ 0.3 | 0.3 | 0.3 | 0.3
BLM18 18G type) | 0.7 0.7
BLM15PG | 1 |Reflow| 04 |1.2-14/05|0.5| 05| 0.5
Reflow 1.8-2.0
0515 0.7|0.7 |07
Flow/
BLM21 1.2 |[3.0-40| 10 BLM18PG 120707
Reflow
Flow 24112 |07
« Except BLMO3PG/15PG/18PG SG/21PG. 2226
And BLM02/03/15/18G is specially adapted for reflow 15 0.7 | pefiow| 07107 | 0.7 | 0.7
soldering. 25 1.8-2.0 1.2|0.7 |07
BLM18SG
3-4 24112 |07
6 6.4 | 3.3 |1.65
15 10|10/ 10
Flow] 121010
BLM21PG Reflow| 12 |3.0-4.0|1.0
24112 |10
6.4|3.3|1.65
1.5/12 1211212
BLM31PG 20 |4.25.2 24112 |12
6.4|3.3|1.65
1.2
1-2 121212
BLM41PG | 3 3.0 (5565 24112 |12
6 6.4 |33 |1.65
« Do not apply narrower pattern than listed above to BLMOIP/S.
Narrow pattern can cause excessive heat or open circuit.
BLA2A @®Reflow soldering @®Reflow and Flow
BLA31
BLA2A 175 ‘ BLA31 28
1 1
L) O B © —_ |
518l - __ﬂ R8T - __ﬂ
T N i
| |
I I
0.5 Pitch 0.25 0.8 Pitch 0.4
« If there are high amounts of self-heating on pattern, the
contact points of PCB and part may become damaged.
Continued on the following page.
170

C31E.pdf

07.3.9



/MNote * This PDF catalog is downloaded from the website of Murata Manufacturing co., Itd. Therefore, it's specifications are subject to change or our products in it may be discontinued without advance notice. Please check with our

sales representatives or product engineers before ordering.

« This PDF catalog has only typical specifications because there is no space for detailed specifications. Therefore, please approve our product specifications or transact the approval sheet for product specifications before ordering.

EMIFIL® (Soldering and Mounting)

Continued from the preceding page.

[ Land Pattern
+ Solder Resist

C31E.pdf
07.3.9

[ Land Pattern (in mm)
[ Solder Resist
NEM18 Reflow Soldering
NEL18 NFM18C/NFM18PC/ NFM18PS NFL18SP NFM55P
NFL18ST i
NFMS5 . . Small diameter thru hole Small diameter thln:)_hozleo
Small diameter thru hole Small diameter thru hole 20.2-0.3 21.0-92.
20.2-90.3 20.2 : :
e P . N =] 7
o) H Srofo ‘;‘ ‘ TR N w0
S iR -Sig|S W =R
]
10.6] 0.05 1.2
2.2
The chip EMI filter suppresses noise by conducting the high-
frequency noise to ground. Therefore, to get enough noise reduction,
feed through holes which are connected to ground-plane should be
arranged according to the figure to reinforce the ground pattern.
Please contact us if using
« NF[J18, NF[J21, NFM55 are specially adapted for reflow soldering. thinner land pad than 18um.
NFM21 @ Reflow Soldering  Chip mounting side @ Flow Soldering Small diamet
mall diameter
NEM3D NFM21C/NFR21G NFM3DC/NFM3DP Chip mounting side thru hole 0.4
NEMA1 NFM21P/NFL21S NFM41C/NFM41P ﬁ
Small diameter thru hole 20.4 Small diameter thru hole g0.4
NFLZIS | ~ ==l
- c — —y 1)
: ! Slom-|o «k#j%+— gIQJ — o <
il i el
i e 2
c c d
d d
Size (mm Size (mm
Part Number (mm) Part Number (mm)
alb|c|d|e|f|g a|b|c|d|e|f]|g
NFM21C/NFR21G NFM3DC
06| - [14(26(08(1.9(23 1.0(14|25(44(10|20|24
NFM21P/NFL21S NFM3DP
NFM3DC/NFM3DP 1.0(14(25(44|1.0|20 |24 NFM41C
15(20|35(6.0(1.2|26]|3.0
NFM41C/NFM41P 15(2.0(35(6.0/1.2|2.6|3.0 NFM41P
NFA18S Reflow Soldering NFA18S NFA2AS NFA21S
NFA2AS Chip mounting side 012-3575
: L Small di ter thru hole ©0.2 2.5
NFA21S 0175 W 175 mall diameter thru hole g e
0.05 | £l 0.250.25
i | b S _
1 o = = [— I
_ ‘ | ot w 9 o
@ 13 Filled via | o o - 2t s
e : 0.1 - S B
2.35
NFA31G @ Reflow Soldering NFA31G/31C @ Reflow and Flow NFW31S
NFA31C @ Reflow Soldering NFE31P
NFW31S 26 504 Chip mounting side
NFE31P Small diameter thru hole g0.4
N
o < ©|o
RO.1 to RO.2 is preferred to obtain 2 i Ej aif o
high voltage withstanding
52
1.2
2.2
4.2

Continued on the following page.
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EMIFIL® (Soldering and Mounting)

Continued from the preceding page.

[ Land Pattern
+ Solder Resist
[ Land Pattern

(in mm)
[ Solder Resist

NFE61P @ Reflow Soldering @ Flow Soldering (Except NFE61HT332)
NFE61H Chip mounting side Chip mounting side
Small diameter thru hole 20.4 |Smal| diameter thru hole 60.4
ek ] é"J%T SRR
— N (™M
o L.
$7) EN
48 48
88 9.0
DLM11G @®Reflow and Flow
DLM2HG SHG
DLPONS DLM2H DLP31S DLP31D
DLP11S 2.8
DLP2AD L
DLP31S )] H I
DLP31D olny qi——h—l
DLW21S R e e 3 @ @I ol i
DLW21H D @ — . N T T
DLW31S | j S Q
DLW5AH 10 ~—1
DLW5BS 20
DLWSBT 1.0 0.6 1.0 - hem
0.8 pitch 0.4
®Reflow Soldering
DLPONS DLP11S DLP2AD DLM11G
0.30 ™ 1.75
k] Sy 0.25 — _TI’T
=1 SI 8 =@ il M
8 o g o o | O
o J_I o P - A O ] - ~
g 0| < |
- 0.55 ° < O'i I R .
0.5
0.90 1.95 1.5
0.5
DLW21S/21H/31S
B ° . Series a b c d
Tl r DLW21S/H 0.8 2.6 0.4 1.2
T DLW31S 16 | 37 | 04 | 16
\i
a 01: If the pattern is made with wider than 1.2mm (DLW21) /
b 1.6mm (DLW31S) it may result in components turning
around, because melting speed is different. In the worst
/ ’ case, short circuit between lines may occur.
DLWSAH/SBS/SBT 02: If the pattern is made with less than 0.4mm, in the worst
L_(l) case, short circuit between lines may occur due to spread
of soldering paste or mount placing accuracy.
| - 03: If the pattern is made with wider than 0.8mm (DLW21) /
! i Im o |~ 1.6mm (DLW31S), the bending strength will be reduced.
‘ 7“5 ® s Do not use gild pattern; excess soldering heat may dissolve
: metal of a copper wire.
e
3) 4)
o9
2.9
5.5 *(1), (2), (3), (4): Terminal Number
Continued on the following page.
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EMIFIL® (Soldering and Mounting)

Continued from the preceding page.

[ Land Pattern
+ Solder Resist
[ Land Pattern (in mm)
O  Through Hole

BNX022 (1) A double-sided print board (or multilayer board) as shown in
the left figure is designed, and please apply a soldering Cu
electrode with a product electrode to a "Land Pattern”, apply
resist to a "Land Pattern + Solder Resist" at Cu electrode.

(2) Please drop CG on a ground electrode on the back layer
(the same also in a multilayer case) by the through hole. And
a surface grand electrode layer may also take a large area
as much as possible.

(3) It is recommended to use a double-sided printed circuit
board with BNX mounting on one side and the ground
pattern on the other in order to maximize filtering
performance, multiple feed through holes are required to
maximize the BNX's connection to ground.

(4) The ground pattern should be designed to be as large as
possible to achieve maximum filtering performance.

2. Solder Paste Printing and Adhesive Application

When reflow soldering the chip EMI suppression filter, the When flow soldering the EMI suppression filter, apply the
printing must be conducted in accordance with the adhesive in accordance with the following conditions.
following cream solder printing conditions. If too much adhesive is applied, then it may overflow into
If too much solder is applied, the chip will be prone to the land or termination areas and yield poor solderability.
damage by mechanical and thermal stress from the PCB In contrast, if insufficient adhesive is applied, or if the
and may crack. adhesive is not sufficiently hardened, then the chip may
Standard land dimensions should be used for resist and become detached during flow soldering process.
copper foil patterns.
(in mm)

Series Solder Paste Printing Adhesive Application
BLM @®Ensure that solder is applied smoothly to a Coating amount is illustrated in the
(Except BLM minimum helght of 0.2mm to 0.3mm at the end fo||owing diagram_
15A_AN series) surface of the part.

@Coat with solder paste to the following thickness: a: 20-70pum
50-80um: BLMO02 o b: 30-35um
100-150pum: BLM03 [~ Chip Solid Inductor ¢: 50-105um
100-200pm: BLM15/18/21/31/41 | ] ’ .

< v
ﬁ E i
B E j LBonding agent b
—_— | | R $ PCB Land
) ) S
BLA @®Use Sn/Pb=60/40 or Sn-3.0Ag-0.5Cu solder for BLA31 Series only
pattern printing. Use of Sn-Zn based solder will Coating amount is illustrated in the
deteriorate performance of products. If using following diagram.
Sn-Zn based solder, please contact Murata in a: 20-70um
advance. o b: ggjg’;‘m

@Coat with solder paste to the following thickness: [ Chip Solid Inductor “ um
100-150um: BLA2A | ] ’ .
150-200pum: BLA31 4 %C

IO
j LBonding agent b
BLA31 BLA2A PCB Land
0.4
T o L

BRRE! :
S D000z

H H ot

‘ ! 2 ot =
i OO0O0s

Sy 0.25 1 1 0.25

0.8

Continued on the following page.
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EMIFIL® (Soldering and Mounting)

Continued from the preceding page.

(in mm)
Series Solder Paste Printing Adhesive Application
NFM @®Use Sn/Pb=60/40 or Sn-3.0Ag-0.5Cu solder for Apply 0.1mg for NFM41C/41P and
NFR pattern printing. Use of Sn-Zn based solder will 0.06mg for NFM3D of bonding agent at
NFL deteriorate performance of products. If using NFM each chip. Do not cover electrodes.

series with Sn-Zn based solder, please contact

Murata in advance.
@Coat with solder paste to the following thickness: M [ ]
100-150pm: NFM18/21/3D, NFR, NFL I:l

150-200pum: NFM55P

100-200um: NFM41 Bonding agent
Coating position of
NFM18C/18PC NFL18SP NFM21C/21P bonding agent
NFL18ST NFR21G/NFL21S
a S 1o [N ’B’?—N |:|
D O o ‘o - | =1 D gj g¢2
%%f T 06
=] 1.0 -
2.2 2.0 12-%
NFM18PS S
| Y
S5
0.8
0.05 1.2
2.0 NFM55P
NFM3DC/3DP NFM41C/41P D —
Q _ (D I wn oln
50 P S o - ey GEE
B E i g
] = G
l19] 5 '
2.5 | 35 4.7
3.9 5.5 |67
NFA @®Use Sn/Pb=60/40 or Sn-3.0Ag-0.5Cu solder for

pattern printing.

@Coat with solder paste to the following thickness:
100-200pum: NFA31G/31C
100-150um: NFA18S/21S/2AS

NFA31G/31C NFA21S
26 0.6 05 15 05 l
—Be0no|; @DD )
SE Ak
0:oa [| p OO &l
0.3 Ll |08 pitch 0.25] | 025 el s
NFA2AS NFA18S
175 0.175 |« 1.375 0.225
D000 3 I
ot googo &
e 0.05 ;
|:| S,_ - = =
EE 3 1 ni
o 1.3
025 025 2.0
NFW31S @Use Sn/Pb=60/40 or Sn-3.0Ag-0.5Cu solder for NFW31S Series
NFE31P pattern printing. Apply 0.2mg of bonding agent at each chip.
@Coat with solder paste to the following thickness:
150-200pm _ _
kel i % #'\QH
0.6, \
‘2'—2’ Bonding agent Coating positon of
4'2 bonding agent

Continued on the following page.
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EMIFIL® (Soldering and Mounting)

Continued from the preceding page.

(in mm)
Series Solder Paste Printing Adhesive Application
NFE61P @®Use Sn/Pb=60/40 or Sn-3.0Ag-0.5Cu solder for Apply 1.0mg of bonding agent at each chip.
NFE61H pattern printing.
@Coat with solder paste to the following thickness: @ i
150-200pm ) m Di T e
m | == =
‘ L:L_SJ Bonding agent \gg ]
4.8 Bond}ng égent
8.8
DLP @Use Sn/Pb=60/40 or Sn-3.0Ag-0.5Cu solder for DLP31S/DLM2HG
DLW pattern printing. Use of Sn-Zn based solder will Apply 0.3mg of bonding agent at each chip.
DLM deteriorate performance of products. If using

DLP/DLM series with Sn-Zn based solder, please
contact Murata in advance.
@Coat with solder paste to the following thickness:

100-150um: DLW21S/21H/31S, DLPONS/11S/2AD DLP31D DLP31S
150-200um: DLP31D/31S, DLM2HG,
DLW5AH/5BS/5BT
*Solderability is subject to reflow conditions and
thermal conductivity. Please make sure that your L E-%l l;-:'
product has been evaluated in view of your _._ _._
specifications with our product being mounted to your E-:P [/:-:'
product. Coating Position of
Iﬁ;, Bonding Agent
DLPONS/11S/31S DLW21S/21H/31S Coating Position of
I | I | i o |:| |:| —U Bonding Agent DLM2HG
o [ N S I | |
— | — Fo 2.
' ! ; ! b Coating Position of ] 7—7—1—«}*—*— =
a b a Bonding Agent ] ‘ |
\
Series alblc|d Series alb|c|d

DLW21S/H (0.8]2.6|0.5|1.2
DLW31S |1.6/3.7|0.4|1.6

DLPONS (0.3]0.3|0.3|0.5
DLP11S [0.7]0.55/0.3(0.55
DLP31S [1.0/0.6/0.7|2.1

DLP31D DLP2AD DLM11G
04 0.25
—|m
) |
NN 000N = =
i 2 mo |:| Du; log]
0 15
o S ™
|:| = 0.5
0.8
DLW5AH/5BS/5BT DLM2HG
55
‘ 2.9 [ I I
0.9 ol
’-+ o~ H] t
o oo ~ 1.0]
o <

|_|77F‘ 40

Continued on the following page.
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EMIFIL® (Soldering and Mounting)
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Series Solder Paste Printing

Adhesive Application

pattern printing.

150-200pm

125
10.2

9.6
72 ] B0

5.3
PSG CG
28405 ]
2.3 S E—— i
0

5.8
I B e !
10.3 g

13.7

17.5-

BNX022 @®Use Sn/Pb=60/40 or Sn-3.0Ag-0.5Cu solder for

@Coat with solder paste to the following thickness:

3. Standard Soldering Conditions

(1) Soldering Methods
Use flow and reflow soldering methods only.
Use standard soldering conditions when soldering chip
EMI suppression filters.
In cases where several different parts are soldered, each
having different soldering conditions, use those
conditions requiring the least heat and minimum time.

Solder: H60A H63A solder (JIS Z 3238)
In case of lead-free solder, use Sn-3.0Ag-0.5Cu
solder. Use of Sn-Zn based solder will deteriorate
performance of products.
If using BLA/NFM/DLP/DLM series with Sn-Zn
based solder, please contact Murata in advance.

(2) Soldering profile

Flux:

@ Use Rosin-based flux.
In case of DLW21/31 series, use Rosin-based flux with
converting chlorine content of 0.06 to 0.1wt%.
In case of using RA type solder, products should be
cleaned completely with no residual flux.

@ Do not use strong acidic flux (with chlorine content
exceeding 0.20wt%)

@ Do not use water-soluble flux.

For additional mounting methods, please contact Murata.

@®FIlow Soldering profile
(Eutectic solder, Sn-3.0Ag-0.5Cu solder)

5 T3
9 T2
g t2 _
e
Pre-heating ‘ time (s)
tl
Standard Profile Limit Profile
X Pre-heating
Series Heating Cycle Heating Cycle
Temp. (T1) | Time. (t1) | Temp. (T2) | Time. ) | °ffloW | Temp. (13) | Time.@2) | of flow
BLM (Except BLM02/03/15/18G)
BLA31
NFM3DC/3DP : :
NFM41C/41P 150°C | 60smin. | 250°C ato6s | ZUTES | 26543°C | Ssmax. | 2UMes
NFE61H*/61P ’ :
DLM2HG
DLP31D/31S
o : o 2 times o .
NFW31S 150°C 60s min. 250°C 4 to 6s max 265+3°C 5s max. 1 times

*Except NFE61HT332

Continued on the following page.
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EMIFIL® (Soldering and Mounting)

Continued from the preceding page.

®Reflow Soldering profile
(DSoldering profile for Lead-free solder (Sn-3.0Ag-0.5Cu)
rrrrrrrrrrrrrrrrrr T4
[ 2l T3
< T1
2180
2150
:
£ Pre-heating t1 -
5 .
t2
90s+30s time (s)
Standard Profile Limit Profile
Series Heatin Peak Heatin Peak
9 temperature Cycle d temperature Cycle
Temp. (T1) | Time. (t1) (T2) of reflow | temp, (T3) | Time. (t2) (T4) of reflow
BLM, BLA
NFA, NFE
NFL, NFM P o 2 times o o 2 times
NFR, DLM 220°C min. | 30to 60s | 245+3°C max. 230°C min. | 60s max. | 260°C/10s max.
DLP
DLW21/31
DLW5A/5B 220°C min.| 30t060s | 250¢3°C | 21MeS |530°C min.| 60s max. | 260°C/10s | 2 1Mes
max. max.
NFW31S 220°C min.| 30to0 60s | 245%3°C Zr;'g‘xes 230°C min. | 60s max. | 260°C/10s | 1 times
o : o 2 times o : o 2 times
BNX022 220°C min.| 30to 60s | 250+3°C max. 230°C min. | 60s max. | 260°C/10s max.
(@Soldering profile for Eutectic solder (Limit profile: refer to 1)
|1
e
I T2
gm 2 :
: 2
Qo
£
(3}
[t
t1 time (s)
Standard Profile
. Pre-heating -
Series Heating ¢ Peak Cycle
emperature f refl
Temp. (T1) Time. (t1) Temp. (T2) Time. (t2) (T3) RIELOW
BLM, BLA
NFA, NFE
NFL, NFM . ) o . )
NFR, NFW 150°C 60s min. 183°C min. 60s max. 230°C 2 times max.
DLM, DLP
DLW, BNX022
(3) Reworking with Solder Iron
The following conditions must be strictly followed when Do not allow the tip of the soldering iron to directly
using a soldering iron. contact the chip.
Pre-heating: 150°C 60s min.*1 For additional methods of reworking with a soldering iron,
*1 NFM55P: 100°C/60s+200°C/60s please contact Murata engineering.

Soldering iron power output: 30W max.
Temperature of soldering iron tip / Soldering time: 350°C
max./3s max.*2
*2 NFE31PT152Z1E9: 280°C max./10s max.
BNX022: 450°C max./5s max./2 times
Continued on the following page.
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EMIFIL® (Soldering and Mounting)

Continued from the preceding page.

4. Cleaning
Following conditions should be observed when cleaning
chip EMI filter.

(1) Cleaning Temperature: 60°C max. (40°C max. for
alcohol type cleaner)

(2) Ultrasonic
Output: 20W/liter max.
Duration: 5 minutes max.
Frequency: 28 to 40kHz

(3) Cleaning agent
The following list of cleaning agents have been tested on
the individual components. Evaluation of final assembly
should be completed prior to production.

5. Mounting of BLM15A_AN Series
BLM15A_AN is series for wire bonding mounting.

(1) Die bonding mounting
(a) Dimension of standard metal mask

Chip Ferrite Bead

Metal thickness: 50pum

(in mm)

Do not clean DLW21S/31S/5AH/5BS/BNX022 series.
Before cleaning, please contact Murata engineering.
(a) Alcohol cleaning agent

Isopropyl alcohol (IPA)
(b) Aqueous cleaning agent

Pine Alpha ST-100S

(4) Ensure that flux residue is completely removed.
Component should be thoroughly dried after aqueous
agent has been removed with deionized water.

(5) Some products may become slightly whitened.
However, product performance or usage is not affected.
For additional cleaning methods, please contact Murata
engineering.

(b) Die bonding agent
@ Use adhesive for die bonding for which the curing
temperature is 200°C or less.

(c) Notice

@ Use a flat surface of substrate for bonding mounting.
Slant mounting of product may affect the wire bonding.

@ Adhesive for die bonding may affect the mounting
reliability in wire bonding.
Make sure of the mounting reliability with the adhesive to
be used in advance.
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Lead Type EMIFIL® (Soldering and Mounting)

1. Mounting Hole
Mounting holes should be designed as specified below.

Part number Bulk type (in mm) Taping type (in mm)
DSN6 2083
DSS6
VFR3V O
VES6V 2502 25402
DSN9 20.8-3 S
DSNOH — S
N
U U
2.5:0.2 25402 51,03
DST9 S Pant NN
DST9H 20.8-3 3 Oo— 00—
. S 2.5£0.2 2.540.2
U
N> )
2.540.2 2.540.2
DSS9 20.8-3 %
DSS9H AN d
VFS9V Y
D D
2.540.2 2.540.2
BNX00LJ/01L] Component Side TERMINAL LAYOUT (Bottom figure)
21.2
(PSG) B A o TN TV
ﬂi” ®Y g
| anY f‘\ N CB
o’ |cor 13 ce
n
(CG) _ 1 _| N CG
{2;:0.1 (CB)\‘J
I 5.0£0.1 |
‘ PSG: Power supply ground
<—>J7'5i0'1 PSG B CG: Load circuit ground
CB: Load circuit + Bias

Continued on the following page.
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Lead Type EMIFIL® (Soldering and Mounting)

Continued from the preceding page.

2. Using The Block Type EMIFIL® Effectively

(1) How to use effectively

This product effectively prevents undesired radiation and
external noise from going out / entering the circuit by
grounding the high frequency components which cause
noise problems. Therefore, grounding conditions may affect
the performance of the filter and attention should be paid to
the following for effective use.

(a) Design maximized grounding area in the P.C. board,
and grounding pattern for all the grounding terminals
of the product to be connected. (Please follow the
specified recommendations.)

(b) Minimize the distance between ground of the P.C.
board and the ground plate of the product.
(Recommended unsing the through hole connection
between grounding area both of component side and
bottom side.)

(c) Insert the terminals into the holes on P.C. board
completely.

(d) Don't connect PSG terminal with CG terminal directly.
(See the item 1. Terminal Layout)

(2) Self-heating

Though this product has a large rated current, localized
selfheating may be caused depending on soldering
conditions. To avoid this, attention should be paid to the
following:

(a) Use P.C. board with our recommendation on hole
diameter / land pattern dimensions, mentioned in the
right hand drawing, especially for 4 terminals which
pass current.

(b) Solder the terminals to the P.C. board with
soldercover area at least 90%. Otherwise, excess

self-heating at connection between terminals and P.C.

board may lead to smoke and / or fire of the product
even when operating at rated current.

(c) After installing this product in your product, please
make sure the self-heating is within the rated current
recommended.

P. C. BOARD PATTERNS

Use a bilateral P.C. board. Insert the BNX into the P.C.board until
the root of the terminal is secured, then solder.

(1) COMPONENT SIDE VIEW (2) BOTTOM VIEW
PSG B B PSG

Shield plate

[__ICopper foil pattern

Recommendation land pattern

, Through holes
21.2

B PSG _

! ) e '
YA/

. : 0

E /\ : N
-0 =

i cG cG ]

! ! 0

: f\ : ~

; m D ;

i ‘ CB\J l B CcG ]
e

(in mm)
25
5.0 [ Copper foil pattern
75

Continued on the following page.
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Lead Type EMIFIL® (Soldering and Mounting)

Continued from the preceding page.

3. Using EMIGUARD® effectively

(1) Terminal (with mark) should be properly connected to
the line of incoming electrostatic surge. (There is
polarity.) Otherwise, no effect in ESD suppression can
be expected (VFR3V).

(2) Products should be used at rated voltage or less and
rated current or less.

(3) Products should not be applied for the absorption of
surges which have large energy (ex. induced lightning
surges, switching surges) because it is designed for the
absorption of electrostatic surges (VFR3V).

(4) Electrostatic test should be done on the following
conditions (VFR3V).
ne[C/R+V?2]?2<8.0 x10°

n: Times applied

C: Charging Capacitance (pF)
V: Testing Voltage (kV)

R: Charging Resistance (Q)

4, Soldering

(1) Solder: H60A, H63A solder (JIS Z 3238)

In case of lead-free solder, use Sn-3.0Ag-0.5Cu solder.

(2) Use Rosin-based flux. Do not use strong acidic flux with
halide content exceeding 0.2wt% (chlorine conversion
value).

(3) Products and the leads should not be subjected to any
mechanical stress during the soldering process, or while
subjected to the equivalent high temperatures.

(4) Standard flow soldering profile

5. Cleaning Conditions

Do not clean VFR3V, PLT09H and VFS6V series.

Clean other parts in the following conditions.

(1) Cleaning temperature should be limited to 60°C max.
(40°C max for alcohol type cleaner).

(2) Ultrasonic cleaning should comply with the following
conditions, avoiding the resonance phenomenon at the
mounted products and P.C.B.

Power: 20 W /I max. Frequency: 28 to 40kHz
Time: 5 min. max.

(3) Cleaner

(a) Alcohol type cleaner
Isopropyl alcohol (IPA)

Example of input terminal ~ Example of output terminal

incoming
Electrostatic Surges

incoming
Electrostatic Surges

; - | Gradual coolint
300 Pre-heating Soldenng‘ (in air) 4
~ Soldering temperature
& 250 X P
2 200 A
© 150°C R
g 150 <
5 100 >
50
60s min. ‘ Soldering time
e
Solder Soldering temperature | Soldering time
Sn/Pb=60/40, Sn/Pb=63/37 240 to 260°C 5s max.
Sn-3.0Ag-0.5Cu solder 250 to 260°C 4t0 6s

(b) Aqueous agent (PLT series cannot be cleaned)
PINE ALPHA ST-100S

(4) There should be no residual flux or residual cleaner left
after cleaning.

In the case of using aqueous agent, products should be
dried completely after rinsing with de-ionized water in
order to remove the cleaner.

(5) The surface of products may become dirty after cleaning,
but there is no deterioration on mechanical, electrical
characteristics and reliability.

(6) Other cleaning: Please contact us.
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B Minimum Quantity and Dimensions of 8mm Width Paper / Embossed Tape

[22.0£0.1

(14001 4.0:0.1 g1.5*3*

1.75+0.1

5—6)

[B 3.5+0.1
4 8.0+0.3

There are holes in the cavities of the BLM21BD222$N1/
BD272SN1 and BLM31 only. 1.0 0°

— Direction of feed
b b

<Embossed>

bak

<paper>

BLMO02/03

(in mm)

[ BLM02/03/15/18S/18T, BLA2A: 2.0+0.1

DLM11G: 2.0+0.05
[2 NFA2AS, NFE31, NFW31, DLM11G, DLP11S: 2.0+0.05
B NFA2AS, NFE31, NFW31, DLP11S: 3.5+0.05

[ NFA2AS: 8.0+0.2

Cavity Size (in mm)

Minimum Qty. (pcs.)

Part Number 2180mm reel 2330mm reel

a b c d Paper Tape |Embossed Tape| Paper Tape |Embossed Tape Bulk
BLMO02 0.50 | 0.30 | 0.40 max. - 20000 - - - 1000
BLMO3 0.70 | 0.40 | 0.50 max. - 15000 - 50000 - 1000
BLM15 1.15 | 0.65 | 0.8 max. - 10000 - 50000 - 1000
BLM18 1.85 | 1.05 | 1.1 max. - 4000 - 10000 - 1000
BLMIBEG_TN 1.85 | 1.05 085max | 4000 - 10000 - 1000
BLM18EG_SN 1.1 max.
BLM18S 1.85 | 1.05 | 0.90 max. - 10000 - 30000 - 1000
BLM18T 1.85 | 1.05 | 0.90 max. - 10000 - - - 1000
BLM21 2.25 | 1.45 | 1.1 max. - 4000 - 10000 - 1000
BLM31 35 1.9 1.3 0.2 - 3000 - 10000 1000
BLM21BD222SN1/272SN1 2.25 | 1.45 1.3 0.2 - 3000 - 10000 1000
BLA2A 2.2 1.2 0.8 max. - 10000 - 50000 - 1000
BLA31 34 | 1.8 1.1 max. - 4000 - 10000 - 1000
EEm:S/SNFMMPC (Except 105R)/ ves | 108 0.9 max. - 4000 ) i i 500
NFM18PC105R l1lmax. | - 4000 - - - 500
NFL18SP 185 | 1.05 0.9 max.
NFL18ST 1.1 max. - 4000 - - - 1000
NFL21SP 2.3 | 155 | 1.1 max.
NFM21 2.3 | 155 | 1.1 max. - 4000 - - - 500
NFM3DC/3DP 34 | 14 0.85 0.2 - 4000 - - 500
NFA18S 1.8 1.0 0.7 0.25 - 4000 - - 1000
NFA2AS 2.2 1.2 0.75 0.25 - 4000 - - 1000
NFA21SL_45 2.30 | 1.55 0.7 0.25 - 4000 - - 1000
NFA21SL_48 2.25 | 1.45 1.05 0.25 - 4000 - - 1000
NFA31G/31C 35 | 20 1.1 max. - 4000 - - - 100
NFE31P 3.6 1.8 1.85 0.2 - 2000 - 8000 500
NFR21G 2.3 | 1.55 0.7 0.25 - 4000 - - 500
NFW31S 3.6 1.9 2.0 0.2 - 2000 - 7500 -
DLM11G 145 | 1.2 0.8 max. . 10000 - - - 1000
DLM2HG 2.75 | 2.25 1.3 0.25 - 3000 - - 1000
DLPONS 1.05 | 0.85 0.55 0.25 - 5000 - - 500
DLP11S 1.4 | 1.2 0.98 0.25 - 3000 - - 500
DLP2AD 2.2 1.2 0.98 0.25 - 3000 - - 500
DLP31D/31S 35 1.9 1.3 0.25 - 3000 - - 500
DLW21S 2.25 | 1.45 1.4 0.3 - 2000 - - 500
DLW21H 2.3 | 1.55 1.1 0.25 - 3000 - - 500
DLW31S 36 | 20 2.1 0.3 - 2000 - - 500

« Please contact us for BLM15/18 in bulk case.
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Continued from the preceding page.
B Minimum Quantity and Dimensions of 12mm Width Embossed Tape

/MNote * This PDF catalog is downloaded from the website of Murata Manufacturing co., Itd. Therefore, it's specifications are subject to change or our products in it may be discontinued without advance notice. Please check with our

-—!
2.020.1 w01 B .C — —
4.0£0.1 4.0+0.1 215" 2 0.3 Cavity Size Minimum Qty. (pcs.)
- : Part Number
(m - 1~ LK L X . a b c |2180mm reel | 2330mm reel | Bulk
N N N N U U N O\ -
\ ) ﬁm_ BLM41 48 | 19 | 1.75 2500 8000 1000
) O
m m I__I hllo I] I] w g NFM41 48 | 1.8 | 11 4000 - 500
N
/ I_I I_I I_J I_I I_I( - NFE61 7.2 | 1.9 | 1.75 2500 8000 500
Lb Direction of feed
(There are holes in the cavities)
of the BLM41 only. 1.5 7§
py (o
e 1581 | & oas005] |
8.0+0.1 A 4.0+0.1 21507 |2 0.4£0.05] Cavity Size Minimum Qty. (pcs.
= I Part Number y Q. (pes)
\H\ N A~NIAN KN A A a b c |2180mm reel | 330mm reel | Bulk
WY —
R AR R ?} g DLWS5AH 54 | 41 | 44 400 1500 100
n
\ |_—| ! I\ h’"§ - DLW5BS 55 | 54 | 47 400 1500 100
\ LJ Lu I—\ - DLWSBT 55 | 55 | 2.7 700 2500 100
b .
Direction of feed
—
5 C
2.0£0.1 w01 |3 -
8.0:0.1  4.0£0.1 o155 |12 03] Cavity Size Minimum Qty. (pcs.)
- Part Number
\r‘\ AN ANIAN AN A A a b c |2180mm reel | 2330mm reel| Bulk
Wy —
Rl R 9} g NFM55P 6.0 | 5.3 | 25 500 - 100
Te}
\ Eﬂ O I; r\ 'ﬂ§ -
—
Yl nd e el
b .
Direction of feed
21.7+0.1 (in mm)
B Minimum Quantity and Dimensions of 24mm Width Embossed Tape
4.0x10pitch=40.0+0.2 . 33:01
4.0+0.1| 2.0£0.1 15 fgl 3
12.0:01 R %
N N P N N2 N I N N N N N N N S N N NN N N NI NN ,,E
YYTY Y Y|Y Y Y Y Y Y YYYYYYYYYY Y[ S
13 <
n ~
al <3
o o 6 & o o o a3
ﬁ. ~N
/
N .
] s s
E [s2}
3° max. ) =]
~
/\ - g15 195 4
S 0.3+0.05
o
9.40.1
Cavity Size Minimum Qty. (pcs.
Part Number v Y- (pes)
a b c |2180mm reel | 2330mm reel | Bulk
BNX022 124 | 94 | 33 400 1500 100
(in mm)
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Ferrite Beads Inductors Packaging

B Minimum Quantity (Pcs.)

Series Bulk Ammo Pack @320mm Paper reel
BLO1RN 500 1000 2000
BLO2RN 500 1500 —
BLO3RN 1000 2000 —

B Taping Dimensions

©¥l5:03 £0.60:0.05
BLO1RN_J = 9% — BLO2RN1R2[J1A
BLO1IRN_A 0 max. gr::
_ =fft :
@ |i 11
g ' (I P Ig
S | 11 . H
S| T 0 %
3 flesss I st £
o I ST ' o~
o | I
[N 1][3.2 min. =
0.8 max. ! L1 L2 |7 [][.0.8 max.
]:é L 6.0£1.0
|L1-L2|<15
L gtgfgnfﬁllgii :: g%ﬁ%l/-o D’here is an excess bond stick on the wire.
BLO2RN1R3N1A BLO2RN2R1[J1A
P2 P
Py H ]
[ | | e o e s e
> §| J]\ an) Yap)
/ v N\
HHHA
Po
BLO2RN2R3N1A BLO3RN2R1[J1A
9.0 max.

P2 P
i

) o
—

;;H> O—O0—8H—0 ;| L —o—a
HAF i —HHF
IJ\Qo -

Po Po

Description Symbol Dimension (mm) Remarks
Pitch of component P 12.7 Product inclination AS determines tolerance
Pitch of sprocket hole Po 12.7+0.2
Lead spacing F 50758
Hole center to lead P1 3.85+0.7
Hole center to component center P2 6.35+1.3 Tape deviation in feeding direction
Offset of bead AS +1.0 Include the offset caused by lead bend
Carrier tape width Wi 18.0+0.5
Position of sprocket hole W1 9070, Tape with deviation

Lead Length Number : N [ 16.5+0.5 | BL02, BL03
H1 Lead Length Number : Q | 20.0+0.5 | BLO2RN1R2/2R1, BL03
Lead Length Number : P | 18.5+0.5 | BL02, BLO3

Lead length between sprocket

hole and forming position

Protruding length | +0.5t0-1.0

Diameter of sprocket hole Do 24.0+0.1

Lead Diameter ad 20.60

Total tape thickness t 0.74+0.2 Including bonding tape thickness
Deviation across tape, Deviation across tape rear | Ah1, Ah2 1.0 max.

Cutting position of failure L 11.0 f(l).o

Hold down tape width Wo 12.0+0.5

Hold down tape position W2 1.5+1.5

(in mm)
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Disc Type EMIFIL® and EMIGUARD® Packaging

B Minimum Quantity B Lead Type Code
Minimum Order Quantity (order in sets only) (Pcs.) Lead Type code
- - Lead length (H)
Part Number A E—_— 2320mm Wk Straight Type Incrimp Type
mmo Fac Paper reel Hi(Ban) Qo1 - 20.0+£1.0mm
VFR3V Series 2000 — 250 Q92 u21 16.5+1.0mm
: 250 Q55/T51
DS[I6/VFS6V Series 2000 — 500 CBA/0B6/TAL Q93 us1 18.5+1.0mm
DSNO/9H Series 2000 — 2o S2/056
DST9 Series 1000 — 20 o002
DSS9 Series — 800 2o Seai0s6
VFS9V Series — 800 200

B Taping Dimensions
DSN6_Q91/Q92/Q93 DSS6_Q91/Q92/Q93
DSN9_Q91/Q92/Q93

DSNG6_: 7.0 max. DSN6_ : 2.54 max.
DSN9_: 9.5 max. 3 DSN9_: 4.0 max.
5.0+0.8/-0.2 ur 2.5+0.4-02 § & 5.0+0.8/-0.2
£
6.35:1.3 12.7 . ] 2.5+0.4/-0.2 2.54 max.
RS LOmax | |10 max 6.35:+1.3 12.7 8.0max. 0£1.0
% o' *1— ?é 1.0 max.
\ zz %) g
; 28 *2 9
. 00 S H &
3.85:0.7 & r 2
11.0+0/-1.0 T2 1515 20.6 3.85+0.7 —»{! ~
HH HH-—{l * : 11.0+0/-1.0
I / I 0 I 1 * o
& O—D—b DD & N AN A 250402 \ 2
< Z Vo YN N4 W\ N p— OO o9 &
— —y B}
A HH—HAH HHHFHHHHHHHHHE—
+0.510-1.0 B
24.0+0.1 94.0£0.1 +0.510-1.0

12.70.2 S é 12.70.2 3 %
& _— —000—000— £
H ™~ 0 H o ) &
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Chip EMI Suppression Filter Design Kits

@EKEMBLO3A (Chip Ferrite Beads 0201 Size)

o | v | Qb [ s ] maedcuren [ ocnine
1 | BLMO3AG100SN1 10 10Q (Typ.) 500 0.1
2 | BLMO3AG700SN1 10 70Q (Typ.) 200 0.4
3 | BLMO3AG121SN1 10 120Q25% 200 05
4 | BLMO3AG241SN1 10 240Q+25% 200 0.8
5 | BLMO3AGG01SN1 10 600Q:+25% 100 15
6 | BLMO3BB10OSN1 10 10Q+25% 300 0.4
7 | BLM03BB220SN1 10 220+25% 200 05
8 | BLM03BB470SN1 10 47Q+25% 200 0.7
9 | BLMO3BB750SN1 10 75Q+25% 200 1.0
10 | BLMO03BB121SN1 10 120Q+25% 100 15
11 | BLMO3PG220SN1 10 220+25% 900 0.065
12 | BLMO03PG330SN1 10 330+25% 750 0.090

@EKEMBL15G (Chip Ferrite Beads 0402 Size)

o | petumver | Q[ eemonun | R [ oo S
1 BLM15AG100SN1 10 10Q (Typ.) 1000 0.05
2 BLM15AG700SN1 10 70Q (Typ.) 500 0.15
3 BLM15AG121SN1 10 120Q+25% 500 0.25
4 BLM15AG221SN1 10 220Q+25% 300 0.35
5 BLM15AG601SN1 10 600Q+25% 300 0.60
6 BLM15AG102SN1 10 1000Q+25% 200 1.00
7 BLM15BA050SN1 10 5Q+25% 300 0.10
8 BLM15BA100SN1 10 10Q+25% 300 0.20
9 BLM15BA220SN1 10 22Q+25% 300 0.30
10 BLM15BA330SN1 10 33Q+25% 300 0.40
11 BLM15BA470SN1 10 47Q+25% 200 0.60
12 BLM15BA750SN1 10 75Q+25% 200 0.80
13 BLM15BB050SN1 10 5Q+25% 500 0.08
14 BLM15BB100SN1 10 10Q+25% 300 0.10
15 BLM15BB220SN1 10 22Q+25% 300 0.20
16 BLM15BB470SN1 10 47Q+25% 300 0.35
17 BLM15BB750SN1 10 75Q+25% 300 0.40
18 BLM15BB121SN1 10 120Q+25% 300 0.55
19 BLM15BB221SN1 10 220Q+25% 200 0.80
20 BLM15BD750SN1 10 75Q+25% 300 0.20
21 BLM15BD121SN1 10 120Q+25% 300 0.30
22 BLM15BD221SN1 10 220Q+25% 300 0.40
23 BLM15BD471SN1 10 470Q+25% 200 0.60
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o | e | Sy [ edmeeon | medcmen [ oc
24 BLM15BD601SN1 10 600Q+25% 200 0.65
25 BLM15BD102SN1 10 1000Q+25% 200 0.90
26 BLM15BD182SN1 10 1800Q+25% 100 1.40
27 BLM15HD601SN1 10 600Q+25% 300 0.85
28 BLM15HD102SN1 10 1000Q+25% 250 1.25
29 BLM15HD182SN1 10 1800Q+25% 200 2.20
30 BLM15HG601SN1 10 600Q+25% 300 0.70
31 BLM15HG102SN1 10 1000Q+25% 250 1.10
32 BLM15HB121SN1 10 120Q+25% 300 0.70
33 BLM15HB221SN1 10 220Q+25% 250 1.00
34 BLM15EG121SN1 10 120Q+25% 1500 0.095
35 BLM15EG221SN1 10 220Q+25% 700 0.28

@EKEMBL18D (Chip Ferrite Beads 0603 Size/ for Large-current P Type)

o | pavmer [ [ edmeenn | [ medomn [ oo medoune
1 BLM18AG121SN1 10 120Q+25% 200 0.20
2 BLM18AG221SN1 10 220Q+25% 200 0.30
3 BLM18AG601SN1 10 600Q+25% 200 0.50
4 BLM18AG102SN1 10 1000Q+25% 100 0.70
5 BLM18BAO50SN1 10 5Q+25% 500 0.20
6 BLM18BA100SN1 10 10Q+25% 500 0.25
7 BLM18BA470SN1 10 47Q+25% 300 0.55
8 BLM18BA750SN1 10 75Q+25% 300 0.70
9 BLM18BA121SN1 10 120Q+25% 200 0.90
10 BLM18BBO050SN1 10 5Q+25% 700 0.10
11 BLM18BB100SN1 10 10Q+25% 500 0.15
12 BLM18BB470SN1 10 47Q+25% 500 0.30
13 BLM18BB750SN1 10 75Q+25% 200 0.35
14 BLM18BB121SN1 10 120Q+25% 200 0.50
15 BLM18BB221SN1 10 220Q+25% 200 0.65
16 BLM18BB471SN1 10 470Q+25% 50 1.00
17 BLM18BD121SN1 10 120Q+25% 200 0.40
18 BLM18BD221SN1 10 220Q+25% 200 0.45
19 BLM18BD471SN1 10 470Q+25% 200 0.55
20 BLM18BD601SN1 10 600Q+25% 200 0.65
21 BLM18BD102SN1 10 1000Q+25% 100 0.85
22 BLM18BD182SN1 10 1800Q+25% 50 1.50
23 BLM18BD252SN1 10 2500Q+25% 50 1.50
24 BLM18HG471SN1 10 470Q+25% 200 0.85
25 BLM18HG601SN1 10 600Q+25% 200 1.00
26 BLM18HG102SN1 10 1000Q+25% 100 1.60
27 BLM18HD471SN1 10 470Q+25% 100 1.20
28 BLM18HD601SN1 10 600Q+25% 100 1.50
29 BLM18HD102SN1 10 1000Q+25% 50 1.80
30 BLM18PG330SN1 10 33Q+25% 3000 0.025
31 BLM18PG181SN1 10 180Q+25% 1500 0.09
32 BLM18PG221SN1 10 220Q+25% 1400 0.10
33 BLM18PG331SN1 10 330Q+25% 1200 0.15
34 BLM18PG471SN1 10 470Q+25% 1000 0.20
35 BLM18SG260TN1 10 26Q+25% 6000 0.007
36 BLM18SG700TN1 10 70Q+25% 4000 0.020
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o | vame | iy [ opedmeenn | [ reetumen [ oc e
37 | BLM18SG121TN1 10 120Q+25% 3000 0.025
38 | BLM18SG221TN1 10 2200+25% 2500 0.040
39 | BLM18SG331TN1 10 3300+25% 1500 0.070
40 | BLM31PG391SN1 10 390Q (Typ.) 2000 0.05
41 | BLM31PG601SN1 10 600Q (Typ.) 1500 0.09
42 | BLM41PG181SN1 10 180Q (Typ.) 3000 0.025
43 | BLM41PG471SN1 10 470Q (Typ.) 2000 0.05
44 | BLM41PG102SN1 10 1000Q (Typ.) 1500 0.09
45 | BLM18RK121SN1 10 120Q+25% 200 0.25
46 | BLM18RK471SN1 10 4700+25% 200 0.5
47 | BLM18RK601SN1 10 6000+25% 200 0.6
48 | BLM18RK102SN1 10 1000Q+25% 200 0.8
49 | BLM18HK471SN1 10 470Q+25% 200 0.7
50 | BLM18HK601SN1 10 600Q+25% 100 0.9
51 | BLM18HK102SN1 10 1000Q+25% 50 15
52 | BLM18EG121SN1 10 120Q+25% 2000 0.04
53 | BLM18EG221SN1 10 2200+25% 1000 0.15
54 | BLM18EGA471SN1 10 4700+25% 500 0.21
55 | BLM18EG601SN1 10 6000+25% 500 0.35

@EKEMBL21C (Chip Ferrite Beads 0805 Size)

o | patmpe | Qv | wesmene | mastowen [ oo s
1 BLM21AG121SN1 10 120Q+25% 200 0.15
2 BLM21AG221SN1 10 220Q+25% 200 0.20
3 BLM21AG471SN1 10 470Q+25% 200 0.25
4 BLM21AG601SN1 10 600Q+25% 200 0.30
5 BLM21AG102SN1 10 1000Q+25% 200 0.45
6 BLM21BB600SN1 10 60Q+25% 200 0.20
7 BLM21BB750SN1 10 75Q+25% 200 0.25
8 BLM21BB121SN1 10 120Q+25% 200 0.25
9 BLM21BB221SN1 10 220Q+25% 200 0.35
10 BLM21BB471SN1 10 470Q+25% 200 0.45
11 BLM21BD121SN1 10 120Q+25% 200 0.25
12 BLM21BD221SN1 10 220Q+25% 200 0.25
13 BLM21BD471SN1 10 470Q+25% 200 0.35
14 BLM21BD601SN1 10 600Q+25% 200 0.35
15 BLM21BD102SN1 10 1000Q+25% 200 0.40
16 BLM21BD182SN1 10 1800Q+25% 200 0.50
17 BLM21BD222SN1 10 2250Q (Typ.) 200 0.60
18 BLM21BD222TN1 10 2200Q+25% 200 0.60
19 BLM21BD272SN1 10 2700Q+25% 200 0.80
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@EKEMNFMCB (Chip EMIFIL® Capacitor Type for Signal Lines)

No. Part Number Q(upag;i)ty Capaeance Rate(c\i/ Zg)ltage Rate?miL;rrent InsuIaI’i;IJ?2 Freneirs]i‘?tance
1 NFM18CC220U1C3 10 22pF+20% 16 400 1000
2 NFM18CC470U1C3 10 47pF+20% 16 400 1000
3 NFM18CC101R1C3 10 100pF+20% 16 500 1000
4 NFM18CC221R1C3 10 220pF+20% 16 500 1000
5 NFM18CC471R1C3 10 470pF+20% 16 500 1000
6 NFM18CC102R1C3 10 1000pF+20% 16 600 1000
7 NFM18CC222R1C3 10 2200pF+20% 16 700 1000
8 NFM18CC223R1C3 10 22000pF+20% 16 1000 1000
9 NFM21CC220U1H3 10 22pF+20% 50 700 1000
10 NFM21CC470U1H3 10 47pF+20% 50 700 1000
11 NFM21CC101U1H3 10 100pF+20% 50 700 1000
12 NFM21CC221R1H3 10 220pF+20% 50 700 1000
13 NFM21CC471R1H3 10 470pF+20% 50 1000 1000
14 NFM21CC102R1H3 10 1000pF+20% 50 1000 1000
15 NFM21CC222R1H3 10 2200pF+20% 50 1000 1000
16 NFM21CC223R1H3 10 22000pF+20% 50 2000 1000

@®EKEMFA31D (Chip EMIFIL® Capacitor Array Type/ RC Combined Array Type)

No. part Number Q(upa::r;t.i)ty Crpre e Rateg/ :j/s)ltage Rate?mCAL;rrent Insulazli\(/)l?2 I?T:eirs]i.?tance
1 NFA31CC220S1E4 10 22pF+20% 25 200 1000
2 NFA31CC470S1E4 10 47pF+20% 25 200 1000
3 NFA31CC101S1E4 10 100pF+20% 25 200 1000
4 NFA31CC221S1E4 10 220pF+20% 25 200 1000
5 NFA31CC471R1E4 10 470pF+20% 25 200 1000
6 NFA31CC102R1E4 10 1000pF+20% 25 200 1000
7 NFA31CC222R1E4 10 2200pF+20% 25 200 1000
8 NFA31CC223R1C4 10 22000pF+20% 16 200 1000
9 NFA31GD1006R84 10 10pF+20% 6 50 1000

10 NFA31GD1004704 10 10pF+20% 6 20 1000

11 NFA31GD1001014 10 10pF+20% 6 15 1000

12 NFA31GD4706R84 10 47pF+20% 6 50 1000

13 NFA31GD4703304 10 47pF+20% 6 20 1000

14 NFA31GD4704704 10 47pF+20% 6 20 1000

15 NFA31GD4701014 10 47pF+20% 6 15 1000

16 NFA31GD1016R84 10 100pF+20% 6 50 1000

17 NFA31GD1014704 10 100pF+20% 6 20 1000

18 NFA31GD1011014 10 100pF+20% 6 15 1000
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@EKEMFL18E (Chip EMIFIL® LC Combined Type)

C31E.pdf

No. Part Number Q(l:ir;t.i)ty ottt Freaensy Rate(c:/ :j/::))ltage Rate((ijAL;rrent Insulazli\jl)?2 Ir?neiiijtance Dc(gt)e?ri]satince
1 NFL18ST207X1C3 10 200MHz 16 150 1000 35
2 NFL18ST307X1C3 10 300MHz 16 200 1000 1.8
3 NFL18ST507X1C3 10 500MHz 16 200 1000 15
4 NFL18SP157X1A3 10 150MHz 10 100 1000 3.0
5 NFL18SP207X1A3 10 200MHz 10 100 1000 3.0
6 NFL18SP307X1A3 10 300MHz 10 100 1000 3.0
7 NFL18SP507X1A3 10 500MHz 10 100 1000 2.0
8 NFL21SP106X1C3 10 10MHz 16 100 1000 8.5
9 NFL21SP206X1C7 10 20MHz 16 100 1000 8.5
10 NFL21SP506X1C3 10 50MHz 16 150 1000 35
11 NFL21SP706X1C3 10 70MHz 16 150 1000 3.0
12 NFL21SP107X1C3 10 100MHz 16 200 1000 2.0
13 NFL21SP157X1C3 10 150MHz 16 200 1000 2.0
14 NFL21SP207X1C3 10 200MHz 16 250 1000 15
15 NFL21SP307X1C3 10 300MHz 16 300 1000 1.2
16 NFL21SP407X1C3 10 400MHz 16 300 1000 1.2
17 NFL21SP507X1C3 10 500MHz 16 300 1000 1.2
. B Quantity | Cut-off Attenuation (dB min.) Rated | Rated
(pcs.) |Frequency | 10MHz | 20MHz | 50MHz | 100MHz | 150MHz | 200MHz | 300MHz | 400MHz | 500MHz | 1GHz |Current Voltage
18 | NFW31SP106X1E4 10 10MHz |6dB max.| 5 25 25 - 25 - - 30 30 |200mA| 25V
19 | NFW31SP206X1E4 10 20MHz 6dBmax.| 5 25 - 25 - - 30 30 |[200mA | 25V
20 | NFW31SP506X1E4 10 50MHz - 6dBmax.| 10 - 30 - - 30 30 |200mA| 25V
21 | NFW31SP107X1E4 10 |100MHz - - 6dB max. - 5 - - 20 30 |200mA| 25V
22 | NFW31SP157X1E4 10 |150MHz - - - 6dB max. - 10 20 30 30 |200mA| 25V
23 | NFW31SP207X1E4 10 |200MHz - - - - 6dB max. - - 10 30 |200mA| 25V
24 | NFW31SP307X1E4 10 |300MHz - - - - - 6dB max. - 5 15 |200mA| 25V
25 | NFW31SP407X1E4 10 |400MHz - - - - - - 6dB max. - 10 |200mA| 25V
26 | NFW31SP507X1E4 10 |500MHz - - - - - - - 6dBmax.| 10 |200mA| 25V
@EKEMFA20B (Chip EMIFIL® LC Combined Array Type)
Quantity | Insertion Loss Insertion Loss Insertion Loss Insertion Loss Insertion Loss Rated
No. Part Number at 400MHz (max.) | at 880MHz (min.) |at 942.5MHz (min.) |at 1842.5MHz (min.)|at 2140MHz (min.)| Current
(pcs.) (dB) (dB) (dB) (dB) (dB) (mA)
NFA2ASN807AB4 10 6 22 - - 18 75
NFA2ASN907AA4 10 6 - 22 18 - 75
No. part Number Q(L:)z::rzi)ty Erta ErmrEney Rate(ti/:jlg)ltage Rate((jmit;rrent Insula:'i\z?2 Rr:eizijtance
3 NFA21SL806X1A48 10 80MHz 10 20 1000
4 NFA21SL207X1A45 10 200MHz 10 100 1000
5 NFA21SL207X1A48 10 200MHz 10 100 1000
6 NFA21SL307X1A45 10 300MHz 10 100 1000
7 NFA21SL307X1A48 10 300MHz 10 100 1000
8 NFA21SL287V1A48 10 280MHz 10 100 1000
9 NFA21SL317V1A48 10 310MHz 10 100 1000
10 NFA21SL337V1A48 10 330MHz 10 100 1000
Continued on the following page.
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@EKEMNFMPF (Chip EMIFIL® for Large Current)

No. Part Number Q(upag;i)ty G e Rate(c\i/ ;/g)ltage Rated(;urrent Insula:li\;)r;2 Freneirs]i‘?tance
1 NFM18PC104R1C3 10 0.1pF+20% 16 2 1000
2 NFM18PC224R0J3 10 0.22pF+20% 6.3 2 1000
3 NFM18PC474R0J3 10 0.47pF+20% 6.3 2 1000
4 NFM18PC105R0J3 10 1pF+20% 6.3 2 500
5 NFM18PC225B0J3 10 2.2uF+20% 6.3 2 200
6 NFM18PS474R0J3 10 0.47uF+20% 6.3 2 1000
7 NFM18PS105R0J3 10 1uF+20% 6.3 2 500
8 NFM21PC104R1E3 10 0.1uF+20% 25 2 1000
9 NFM21PC224R1C3 10 0.22pF+20% 16 2 1000

10 NFM21PC474R1C3 10 0.47pF+20% 16 2 1000

11 NFM21PC105B1A3 10 1pF+20% 10 4 500

12 NFM21PC105B1C3 10 1pF+20% 16 4 500

13 NFM21PC225B0J3 10 2.2uF+20% 6.3 4 200

14 NFE31PT152Z1E9 10 1500pF +50/-20% 25 6 1000

15 NFE31PT222Z1E9 10 2200pF+50% 25 6 1000

16 NFE61PT102E1H9 10 1000pF +80/-20% 50 2 1000

17 NFE61PT472C1H9 10 4700pF +80/-20% 50 2 1000

18 NFM41PC204F1H3 10 0.2uF +80/-20% 50 2 1000

19 NFM41PC155B1E3 10 1.5uF+20% 25 6 300

@EKEMDL21F (Chip Common Mode Choke Coils)

No. part Number Quantity Common Mode Impedance Rated Voltage Rated Current Insulation Rgsistance
(pcs.) (at 2L00MHz, 20 degrees C) (Vdc) (mA) (MQ min.)
1 DLW21HN670SQ2 10 67Q+25% 50 330 10
2 DLW21HN900SQ2 10 90Q+25% 50 330 10
3 DLW21HN121SQ2 10 120Q+25% 50 280 10
4 DLW21HN181SQ2 10 180Q+25% 50 250 10
5 DLW21SN670SQ2 10 67Q+25% 50 400 10
6 DLW21SN900SQ2 10 90Q+25% 50 330 10
7 DLW21SN121SQ2 10 120Q+25% 50 370 10
8 DLW21SN181SQ2 10 180Q+25% 50 330 10
9 DLW21SN261SQ2 10 260Q+25% 50 300 10
10 DLW21SN371SQ2 10 370Q+25% 50 280 10
11 DLW31SN601SQ2 10 600Q+25% 50 260 10
12 DLW31SN102SQ2 10 1000Q+25% 50 230 10
13 DLW31SN222SQ2 10 2200Q+25% 50 200 10
14 DLPONSN670HL2 10 67Q+20% 5 110 100
15 DLPONSN900HL2 10 90Q+20% 5 100 100
16 DLPONSN121HL2 10 120Q+20% 5 90 100
17 DLP11SN670SL2 10 67Q+20% 5 180 100
18 DLP11SN121SL2 10 120Q+20% 5 140 100
19 DLP11SN161SL2 10 160Q+20% 5 120 100
20 DLP11SN900HL2 10 90Q+20% 5 150 100
21 DLP11SN201HL2 10 200Q+20% 5 110 100
22 DLP11SN241HL2 10 240Q+20% 5 100 100
23 DLP11SN281HL2 10 280Q+20% 5 90 100
24 DLP11SN331HL2 10 330Q+20% 5 80 100
25 DLP2ADN670HL4 10 67Q+20% 5 140 100
26 DLP2ADN900HL4 10 90Q+20% 5 130 100
27 DLP2ADN121HL4 10 120Q+20% 5 120 100
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No. part Number Quantity Common Mode Impedance Rated Voltage Rated Current Insulation Resistance
(pcs.) (at 100MHz, 20 degrees C) (Vdc) (mA) (MQ min.)
28 DLP2ADN161HL4 10 160Q+20% 5 100 100
29 DLP2ADN201HL4 10 200Q+20% 5 90 100
30 DLP2ADN241HL4 10 240Q+20% 5 80 100
31 DLP2ADN281HL4 10 280Q+20% 5 80 100
32 DLP31DN321ML4 10 320Q+20% 10 80 100
33 DLP31DN441ML4 10 440Q+20% 10 70 100

@EKEMDCCS5A (Chip Common Mode Choke Coils for DC Power Line)

No. part Number Quantity Common Mode Impedance Rated Voltage Rated Current Insulation Resistance
(pcs.) (at 2L00MHz, 20 degrees C) (Vdc) (mA) (MQ min.)
1 DLW5AHN402SQ2 5 4000Q (Typ.) 50 200 10
2 DLW5BSN191SQ2 5 190Q (Typ.) 50 5000 10
3 DLW5BSN351SQ2 5 350Q (Typ.) 50 2000 10
4 DLW5BSN102SQ2 5 1000Q (Typ.) 50 1500 10
5 DLW5BSN1525Q2 5 1500Q (Typ.) 50 1000 10
6 DLW5BSN302SQ2 5 3000Q (Typ.) 50 500 10
7 DLW5BTN101SQ2 5 100Q (Typ.) 50 6000 10
8 DLW5BTN251SQ2 5 250Q (Typ.) 50 5000 10
9 DLW5BTN501SQ2 5 500Q (Typ.) 50 4000 10
10 DLW5BTN102SQ2 5 1000Q (Typ.) 50 2000 10
11 DLW5BTN142SQ2 5 1400Q (Typ.) 50 1500 10
No. Part Number Q(l:)&gii)ty Insertion Loss Rate(c\i/ :j/g)ltage Rated( ;urrent Insula:'i\:g Rr’r:eizijtance
12 BNX022-01 5 1MHz to 1GHz: 35dB min. 50 10 500
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Outlines of Major Noise Regulation Standards

1. EMI Regulations

Equipment Countries Information Regulation Japan USA Europe
CISPR61000-6-3 EN50081-1
(Residential, Commercial (Residential, Commercial
Generic Standard and Light Industry) and Light Industry)
IEC61000-6-4 EN50081-2
(Industrial) (Industrial)
ITE: Information Technology
Equipment VCCI FCC Part 15
. CISPR 22 EN55022
Printers, Personal computers o Subpart B
Word processors, Displays
ISM equipment, Microwaves CISPR 11 a FCC Part 18 EN55011
Igniter FCC Part 15 Automotive
. CISPR 12 JASO o
S | (Automobiles, Motorboats) Subpart B Directive
2
=
L . . FCC Part 15
TVs, Radios, Audios, VTRs CISPR 13 m EN55013
Subpart B
Household electrical
equipment CISPR 14 a EN55014
Portable tools
Fluorescent Lamps, Luminaries CISPR 15 m FCC Part 18 EN55015
Radio Act FCC Part 15
Transceivers ITU-T ARIB Subpart C ETS300 Series
(Voluntary Regulation) FCC Part 22
(Reference) Power Supplies Industrial Voluntary
. . IEC61000-3 ) EN61000-3
Higher Harmonics Regulation
Basic Standard IEC61000-4 JIS C 61000-4 EN61000-4 Series
IEC61000-6-1 JIS C 61000-6-1 EN50082-1
(Residential, Commercial | (Residential, Commercial (Residential, Commercial
Generic Standard and Light Industry) and Light Industry) and Light Industry)
- IEC61000-6-2 JIS C 61000-6-2 EN50082-2
'§ (Industrial) (Industrial) (Industrial)
£
E
Industrial Process Measurement
and Control Equipment
. Industrial Voluntary
Radios, TVs CISPR 20 . EN55020
Action
ITE: Information Technology
. CISPR 24 EN55024
Equipment

There are EMI regulations in each country to meet EMI
noise levels emitted from digital equipment.

In the countries which regulate EMI, equipment which does
not satisfy regulations is not allowed to be sold.

1 Electrical Appliance and Material Safety Law

Continued on the following page.
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Outlines of Major Noise Regulation Standards
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Continued from the preceding page.
2. Measurement Point and Noise Detection

Regulation Measuring Item Polarization and Measuring Point | Frequency (Hz) Detection Measuring Devices
CISPR 22/ Radiated Interference Horizontal Pol. Vertical Pol. 30M to 1GHz Quasi-Peak Detection Antenna
EN55022 Main Interference Voltage | AC Main Ports 150k to 30MHz | Quasi-Peak Detection Mean Detection | Artificial Main Network
veel Radiated Interference | Horizontal Pol. Vertical Pol. 30M to 1GHz Quasi-Peak Detection Dipole Antenna
Main Interference Voltage | AC Main Ports 150k to 30MHz Quasi-Peak Detection Mean Detection | Artificial Main Network
FCC Part 15 Radiated Interference | Horizontal Pol. Vertical Pol. 30M to 40GHz Quasi-Peak Detection Mean Detection | Antenna
ar
Main Interference Voltage | AC Main Ports 150k to 30MHz Quasi-Peak Detection Avrtificial Main Network
Peak=Quasi-Peak=Average
(Qp)
\ Y
- A" - N — — - - — — < Peak Detecton |- — »~x — — — — — — — — — — — <& Peak Detection
— - - - — |- <<—— Quasi-Peak Detection
i e i el — <& Average Detection - _ —<—— Quasi-Peak Detection
77777777 — << Average Detection
t t
Short Repetition Period Long Repetition Period
3. Limits of CISPR 22/EN55022
(1) CISPR 22 recommends measurement at 10m distance. . .
. . . o Main Terminal Interference Voltage (Power Supply)
However, other distance is acceptable if the limitation is
converted according to the following calculation.
L . L 90
Limitation shown left is converted to limitation for 3m
distance. . 7 ! | Class A Quasi-peak value 73
Z 70 ‘ — ! 1
Q 66 | x— —| Class AMeanvalue !
Conversion Z | !— -- . 60
& 56‘“56‘0 B Quasi K value 50
. . L . = N | ass uasi-peak value
Limitation for - Limitation for g %0 T 4 N
. . ' 46! ‘ !
10m Distance 3m Distance : | Class B Mean value
R0 (dB p V/m) R3 (dB p V/m) 30 1 1 1 1
rio ( V/im) rs (u Vim) 10k 100k 150k 500k M 5M 10M 30M 100M
R10=20 log r1o R3=20 log r3 Frequency (H2)
R3=R10+20 (1-log3)
Radiated Interference
10
3 === rw
3
90
€
>
=%
o 70
=
<
5 57
5] Class A l—
ﬁ 50 50; ass
% 0. Class B l 47
i | !
30 1 :
10M 30M 100M 230M 1G

Frequency (Hz)

On the border frequency, lower limit should be applied.

Class A Equipment: The equipment which is used in light
industrial commercial areas.

Class B Equipment: The equipment which is used in
residential areas.

Continued on the following page.
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Continued from the preceding page.
(2) Scope of CISPR 22 Regulation
This regulation applies to information technology
equipment (ITE) which is defined as:
(a) Equipment that receives data from external signal
sources;
(b) Equipment that processes received data;
(c) Equipment that outputs data; and
(d) Equipment that has less than 600V rated voltage in
power supply.

4. Limits of VCCI Voluntary Regulation
(1) VCCI recommends measurement at 10m distance;
3m or 30m distance measurements are also allowed.

(2) Scope of VCCI Voluntary Regulation
This regulation applies to information technology
equipment (same as CISPR Pub.22), but the application
is excluded on the following equipment:

- Equipment for which other regulations already exist
(e.g., household electrical appliances, radio and TV
receivers)

- In station equipment principal purpose of which is
electrical communication

- Industrial plant control system for which information
processing is a secondary system function

- Industrial, commercial and medical testing and
measuring systems for which data processing is a
secondary system function

- Information equipment for which CISPR is conducting
further deliberation

VCCI is the acronym of Voluntary Control Council for
Interference by Data Processing Equipment and
Electronic Office Machines.

VCClI is organized by the following organizations:

- Japan Electronics and Information Technology
Industries Association (JEITA)

- Japan Business Machine and Information System
Industries Association (JBMIA)

- Communication and Information Network Association
of Japan (CIAJ)

CISPR Regulations

CISPR 10 Organization, Regulations and Procedures of CISPR

CISPR 11 Industrial, Scientific and Medical (ISM) Radio-Frequency
Equipment

CISPR 12 Vehicles, Motor Boats and Spark-Ignited Engine driven

CISPR 13 Sound and Television Receivers

CISPR 14 Household Electrical Appliances, Portable Tools and Similar
Electrical Apparatus

CISPR 15 Fluorescent Lamps and luminaries

CISPR 16 Radio Interference Measuring Apparatus and Measurement
Methods

CISPR 17 Passive Radio Interference Filters and Suppression
Components

CISPR 18 Power Transmission Cables and High Voltage equipment

CISPR 19 Microwave Ovens for Frequencies above 1GHz

CISPR 20 Immunity of Sound and TV Broadcast Receivers
and Associated Equipment

CISPR 21 Interference to Mobile Radio Communications in the Presence
of Impulsive Noise

CISPR 22 Information Technology Equipment

CISPR 23 Industrial Scientific and Medical (ISM) Equipment

CISPR 24 Immunity Regulation of Information Technology Equipment

CISPR 25 Receiver used onboard vehicles, boats, and on devices

Main Terminal Interference Voltage (Power Supply)

90
. 79 , | Class A Quasi-peak value 73
S ! — \ ‘
= 70 ‘ ] \ !
g 66 | xZ ~|ClassAMeanvalue 1 gg
&) 56 | 1 |
=) D ) .
8 N <56 Class B Quasi-peak value 50
g 0 N :

3 46 i Class B Mean value i
30 ; : : ;
10k 100k 150k 500k 1M 5M 10M 30M 100M

Frequency (Hz)

Radiated Interference

90
E
=1
o 70
Z
e .
E—‘n Class A Quasi-peak value 57
o 50 I
&3 50 ;
k=] ' | 47
]
iC  Class B Quasi-peak value

30 ! l ‘

10M 30M 100M  230M 1G

Frequency (Hz)

On the border frequency, lower limit should be applied.

Class B ITE: Equipment that is designed to be used at home.

Class A ITE: Equipment that does not meet interference
limits of class B equipment, but satisfies
interference limits of class A equipment.

Continued on the following page.
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Outlines of Major Noise Regulation Standards

Continued from the preceding page.

5. Limits of FCC Part 15 Subpart B

(1) Class A recommended to be measured with 10m distance.
Class B recommended to be measured with 3m distance.

(2) The FCC Part 15 regulation controls radiated interference
by establishing quasi-peak and mean value limits for
frequencies ranging from 30MHz to 40GHz (or maximum

frequency's fifth harmonic, whichever is lower).

For AC main ports, the FCC Part 15 regulation controls
main terminal interference voltage by establishing
quasipeak value limits for frequencies ranging from

450kHz to 30MHz.

Measurement Frequency Range for Radiated Interference

Maximum Frequency
the Equipment Internally
Generates, Uses or Operates

Upper End of Measurement
Frequency Range

or Synchronizes (MHz) (MHz)
Less than 1.705 30
1.705 to 108 1000
108 to 500 2000
500 to 1000 5000
Maximum Frequency's Fifth
Over 1000 Harmonic or 40GHz,

Whichever is Lower

(3) There is no regulation on power interference.

196

Main Terminal Interference Voltage (Power Supply)

Voltage (dBuV)

Radiated Interference

Field Strength (dBpVv/m)

90
79 | | Class A Quasi-peak value 73
70 —— "
66 | Class A Mean value ' 60
56 | | 1 |
1\ <56 Class B Quasi-peak value 50
50 —— T )
Lot === :
! 46 ' Class B Mean value
30 ; : : ;
10k 100k 150k 500k 1M 5M 10M 30M 100M

Frequency (Hz)

90 ‘

T

Noise level is regulated up to lower

frequency of the 5th harmonics of —

maximum signal frequency and 40GHz.
70

Class A 60 —
49.5 54 | 289 ] 54
50 = - ‘ A
401 435 i 46 | Class B

30 : :

88M100M 216M 960M1G

Frequency (Hz)

10M 30M

On the border frequency, lower limit should be applied.

Class A Equipment: The digital equipment that is sold for
commercial, industrial and office use.

Class B Equipment: The digital equipment that is sold to be
used in residential areas.

FCC Regulations

Part 1
Part 2

Part 15

Part 18
Part 22
Part 68
Part 76

Procedures

Frequency Division and Radio Wave Treaty Issues and
General Rules

Radio Wave Equipment

« Intentionally electromagnetic radiation equipment

» Non-intentionally electromagnetic radiation equipment
« Incidentally electromagnetic radiation equipment
Industrial, Scientific and Medical Equipment

Public Mobile Wireless Operations

Connecting Terminal Equipment to Telephone Circuit Network
Cable Television

Continued on the following page.
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Continued from the preceding page.

6. Immunity Regulations in the European Union
All electric/electronic equipment cannot be sold in Europe
without CE marking. To use CE marking, they must
satisfy related EC directives such as EMC directives.
For Information Technology Equipment, in EMC directive,
emission regulations are integrated, and immunity
regulations are applied. Although these immunity
regulations are prepared by CENELEC, almost all
contents are same as standards issued by IEC or CISPR.

7. Immunity Regulations in Japan

All products which are sold in EU must satisfy EC directives which

contain immunity regulations.

Principal EC Directive

. . 89/336/EEC

EMC Directive 92/31/EEC

Low-Voltage !EIeancaI 73/23/EEC
Products Directive

Machines Directive 89/392/EEC

Equipment

Association

TV, Radio, Audio
ITE

JEITA (Japan Electronics and Information Technology)

Office Machine

JBMIA (Japan Business Machine and Information System Industries Association)

Mi

CIAJ (Communication and Information Network Association of Japan)
ARIB (Association of Radio Industries and Business)

Machine To Builders

JMTBA (Japan Machine Tool Builders' Association)

Industrial Measuring Control Equipment

JEMIMA (Japan Electric Measuring Instruments Manufacturers’ Association)

Industrial Robot

JARA (Japan Robot Association)

The table on the right shows the preparation situation of
JIS for EMC. At this moment, the immunity standards by
JIS do not have a legal force like the Electrical Application
and Material Safety Law/VCCI.

Classification

Information Regulation

JIS

Terms

1ISO60050-161
(IEV terms 161)

JIS C 0161

Basic Standards

IEC61000-4- 2
IEC61000-4- 3
IEC61000-4- 4
IEC61000-4- 5
IEC61000-4- 6
IEC61000-4- 7
IEC61000-4- 8
IEC61000-4-11
IEC61000-4-14
IEC61000-4-17

JIS C 61000-4-2
JIS C 61000-4-3
JIS C 61000-4-4
JIS C 61000-4-5
JIS C 61000-4-6
JIS C 61000-4-7
JIS C 61000-4-8
JIS C 61000-4-11
JIS C 61000-4-14
JIS C 61000-4-17

Generic Standards

IEC61000-6-1
IEC61000-6-2

JIS C 61000-6-1
JIS C 61000-6-2
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Principle of Noise Suppression by DC EMIFIL®

1. Function of DC EMI Suppression Filters
DC EMI suppression filters absorb and eliminate high
frequency noise which may produce electromagnetic
interference in PC board circuits.
These filters are used in secondary circuits, and are small
in size and light in weight, which further enhances their
excellent noise suppression functions.
Chip and adhesive type filters can be mounted on PC
boards automatically.
These filters are effective in the suppression of radiation
noise in computers, peripheral equipment, and digital
circuit application equipment (including various types of
microcomputer application equipment), and function to
suppress noise in audio/visual equipment, which uses
digital memory chips and DSP.
These filters are also effective for improving the noise
immunity of equipment used in noisy environments (such
as electronic equipment for automobiles).

2. Noise Filter Suppression Principles
Generally, noise problems occur when the noise source
and electronic equipment sensitive to the influence of
noise are located in close proximity to one another. @
In such situations, as shown in Figure at right, noise is
conducted through a conductor, which produces an
inductive field around the noise source.
To overcome such noise problems, it is preferable to
reduce the amount of noise generated by the noise
source or improve the noise resistance of adjacent

EMI Propagation Mode and Model of Noise Filter Suppression

Equipment or Device
Affected by EMI

EMI Source

(DConduction mode  (Conduction mode — Radiation mode

. (2)Radiation mode (®Radiation mode — Conduction mode
equipment.
In order to satisfy equipment performance specifications | —_______________ . b .
| |
and eliminate noise effectively at the same time, however, ! 0 !
o Y . —
it is customary to reduce the amount of noise generated ©)

Equipment or Device
Affected by EMI

‘ a
EMI Filter ——{ EMI Filter
©) T

EMI Filter !

by the noise source, if it can't be eliminated altogether.

Shield Shield

3. Configuration of EMI Suppression Filters (DC)
DC EMI suppression filters are used to suppress noise
produced by conductors. Noise radiation can be
suppressed, if it is eliminated with a filter in advance.
Generally, such noise suppression is achieved with DC
EMI suppression filters, according to the capacitive and
inductive frequency characteristics of the respective
conductors in the circuit.
Filters of this kind can be roughly divided into those:
(1) employing a capacitor,
(2) employing an inductor,
(3) employing a capacitor and inductor combination.

Continued on the following page.
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Principle of Noise Suppression by DC EMIFIL®

Continued from the preceding page.

4. Capacitive Noise Suppression
When a capacitor is connected (bypass capacitor) to
ground from a noisy signal line or power line, the circuit
impedance decreases as the frequency increases. Since M - - /\/\
noise is a high frequency phenomenon, it flows to ground Noise+ Signal/DC Power @ ; 2l ﬁ SignalloC Power

Capacitive Noise Suppression

if a capacitor has been connected to ground, thereby
making it possible to eliminate noise. (See Fig.) f : Frequency

. " . . . . ¢ : Capacitance Value
EMI suppression filters employing a capacitor in this way
are used to eliminate this type of noise.

5. High frequency Capacitor Characteristics Used
for EMI Suppression Filters

Equivalent circuit of general-purpose capacitor and
three terminal capacitor in the high frequency area
and comparison of insertion loss

Even general-purpose capacitors can be used for noise
suppression. However, since noise has an extremely high
frequency range, general-purpose capacitors may not
function as effective bypass capacitors, due to the large
residual inductance built into the capacitor.

All the capacitors used in Murata's EMI suppression
filters employ a three terminal structure or thru-type

structure, which functions effectively even at high Dielectric Dielectric
frequencies, thereby minimizing the influence of residual Electrode Electrode
inductance. Consequently, an effective filter circuit can be Lead Lead
formed even at frequencies exceeding 1GHz.

(Refer to Fig.)

(a) Construction of capacitor

Two terminal capacitor Three terminal capacitor

(b) Equivalent circuit of capacitors which is concerning ESL effect.

(c) Improvement of Insertion Loss Characteristics

0
L ’\“é ‘ %;',\\3:\7
—~ - Lt - @
C=2200pF . O O RIS
@ 20 A R WL
b CHIAN Nl e
1) O, &> < N L=
@ ONEINCTAN .
o 8\9 @@ 0@/ 7
= 40 e )" % gy~
5 e AN \d Oeqj ~~~...
g ?eo oy L‘Cha,acre,. : -
2 60 35 Vi Wacity, 'Ste of |
= |
80 l
1 5 10 50 100 500 1000

Frequency (MHz)

6. Inductive Noise Suppression

When an inductor is inserted in series in a noise
producing circuit (See Fig.), its impedance increases with
frequency. In this configuration it is possible to attenuate W e

and eliminate noise components (high frequency - ’UZY#’ - /\/\
components). The Murata EMI suppression filter

] . . Noise+Signal/DC Power |Z| =2mfL Signal/DC Power
functions in this way.

Inductive Noise Suppression

f : Frequency
L : Inductance Value

Continued on the following page.
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Principle of Noise Suppression by DC EMIFIL®

Continued from the preceding page.

7. Characteristics of Inductors Used
in EMI Suppression Filters ] o

. ) Equivalent Circuit

General-purpose inductors also function to suppress R
noise when configured in series with a noise producing . .
circuit. However, when general-purpose inductors are
used, resonance may result in peripheral circuits, signal (Resistance element becomes dominant at high frequency.)
wave forms may become distorted, and satisfactory
impedance may not be obtained at noise frequencies
(due to insufficient high frequency impedance

Example of impedance frequency characteristics of

characteristics). )
) ) L inductor type EMIFIL®
The inductors used for Murata's EMI suppression filters
are designed to function nearly as a resistor at noise BLO2RN2
frequencies, which greatly reduces the possibility of
. . 160
resonance and leaves signal wave forms undistorted. //
And since sufficient impedance is obtained for 140 TN
frequencies ranging to hundreds of MHz, these & 120 Ny )
specifically designed inductors operate effectively to g 100 N
suppress high-frequency noise. (See Fig.) § 80 ;
S 60 ; ¥
E (1At
40 - S B
; X
20 -
0 1
05 1 2 5 10 20 50 100200 5001000
Frequency (MHz)

8. Capacitive-Inductive EMI Suppression Filters
If capacitive and inductive suppression characteristics are
combined, it is possible to configure a much higher
performance filter. In signal circuit applications where this
combination is applied, noise suppression effects which
have little influence on the signal wave form become
possible.
This type of filter is also effective in the suppression of
high-speed signal circuit noise. When used in DC power
circuits, capacitive-inductive filters prevent resonance
from occurring in peripheral circuits, thus making it
possible to achieve significant noise suppression under
normal service conditions.

9. Other EMI Suppression Filters
In addition to the capacitive-inductive filter, Murata also
has an EMI suppression filter (EMIGUARD®) combining
a capacitor with a varistor, useful for surge absorption;
and a common mode choke coil effective, for common
mode noise suppression.
Murata also has a range of built-in filter connectors which
greatly reduce filter mounting space requirements.
Continued on the following page.
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Principle of Noise Suppression by DC EMIFIL®

Continued from the preceding page.

10. Expressing EMI Suppression Filter Effects
EMI Suppression Filter effects are expressed in terms of
the insertion loss measured in the circuit, normally
specified in MIL-STD 220A. As shown in the 50Q
impedance circuit in the Figure at right, insertion loss is
represented by the logarithmic ratio of the circuit output
voltage with and without a filter in the circuit, which is
multiplied by 20 and expressed in dB.
Therefore, an insertion loss of 20dB indicates an output
voltage ratio (B/C) of 1/10, and an insertion loss of 40dB
indicates an output voltage ratio (B/C) of 1/100.

Measuring Circuit of Insertion Loss

Measuring Circuit of Insertion Loss

50Q
@ VWA
A(V) B(V)
50Q
(b) /W
EMI
A(V) Supp_ression V)
Filter

Insertion Loss = 20 Iog%(dB)

50Q

50Q
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(Innovative
Solutions

EME@

Murata EMI Filter Selection Simulator Ver. 3.3.0

@ Select circuit.

(Select a new simulation
circuit from File menu.)

Enter
"Input Signal".

(EMI filters or/and chip
capacitor from the pull-
down list.)

Set
Transmission
Line.

Set
Receiver IC.

Click
measuring
point.

(Only for chip ferrite bead)

Click

"Start
Simulation”

button.

8

Simulation
results are
displayed.

New products are available

e Simulation results with various charts are quickly displayed on your PC.
eResults can be displayed in standard format or user defined scaling.

e Simulates various types of circuits such as Differential Mode Transmission, ceramic
capacitor, EMIFIL®, three terminal capacitor and chip ferrite beads.

e Provides a simulation function that selects best suited Chip EMIFIL®.

1 Select circuit.

i jem pminien e i i
T
u - ]
T—n—h—- Dirowil i ——_ o | [T——— - “m
' B e rH_Y_._ I Bt
- e b s a gy Foe T 1l-|—|P—'-H-' et I
T A T ue——- - ‘! et O] = rr-_“ “HH 6 Famperer
:EE-I L o T —_— i —
Select a new simulation circuit from File P Tl r— :': g e e = Hﬂ#‘-
menu. Tl 1 — = s
v ettt [a£] e |r—
3 ] 5..-._ [ |! in.d,. T
E
L "N AT T s e e [ A "’"‘f_ Fr=
. -lhbl.-m T i P
4 Filters can be selected from e : b— s [
"frequency-impedance o | = || et 10— |
characteristics" charts. v ki ol P ] i :—""-- [ —
Tmr— - F
e = R -
bl s ] o
L— M TR
i e s v v
[E] i | _oowst | o s e

Two ways of setting the

@ Simulation results are shown

driver/receiver IC parameter

The logic IC of TTL and CMOS can
be selected from pull-down list or

Impedance automatically
calculated.

Impedance characteristics of
transmission line are automatically

in the window. the LCR values can also be created. calculated.
[ —— [ ————
' oy ()
o |!l ii!l . e ::ﬂ.:-i
A !Ij.u o |}
.. LR |- B -
DU &
n = | ] ] ] 3
M— el
{ Link to the web catalog is available
L a0 |
> N A
This button allows you to see more E
information at web catalog. ]
(Need connection to the Internet) - r
i

EMIFIL® is the trademark of Murata Manufacturing Co., Ltd.

This simulator can be downloaded from Murata's website.

http://www.murata.com/emi/
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M Note:

1. Export Control
<For customers outside Japan?
No muRata products should be used or sold, through any channels, for use in the design, development, production, utilization, maintenance or operation of, or
otherwise contribution to (1) any weapons (Weapons of Mass Destruction (nuclear, chemical or biological weapons or missiles) or conventional weapons) or (2)
goods or systems specially designed or intended for military end-use or utilization by military end-users.
<For customers in Japan
For products which are controlled items subject to the “Foreign Exchange and Foreign Trade Law” of Japan, the export license specified by the law is required
for export.

2. Please contact our sales representatives or product engineers before using the products in this catalog for the applications listed below, which require especially
high reliability for the prevention of defects which might directly damage a third party's life, body or property, or when one of our products is intended for use in
applications other than those specified in this catalog.

(D Aircraft equipment (2) Aerospace equipment

(3 Undersea equipment (@) Power plant equipment

(® Medical equipment (® Transportation equipment (vehicles, trains, ships, etc.)

(7 Traffic signal equipment (8) Disaster prevention / crime prevention equipment

(9 Data-processing equipment (10 Application of similar complexity and/or reliability requirements to the applications listed above

3. Product specifications in this catalog are as of January 2007. They are subject to change or our products in it may be discontinued without advance notice.
Please check with our sales representatives or product engineers before ordering. If there are any questions, please contact our sales representatives or
product engineers.

4. Please read rating and ANCAUTION (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc.

5. This catalog has only typical specifications because there is no space for detailed specifications. Therefore, please approve our product specifications or
transact the approval sheet for product specifications before ordering.

6. Please note that unless otherwise specified, we shall assume no responsibility whatsoever for any conflict or dispute that may occur in connection with the effect
of our and/or a third party's intellectual property rights and other related rights in consideration of your use of our products and/or information described or
contained in our catalogs. In this connection, no representation shall be made to the effect that any third parties are authorized to use the rights mentioned
above under licenses without our consent.

7. No ozone depleting substances (ODS) under the Montreal Protocol are used in our manufacturing process.

Murata Manufacturing CO., I-fd. http://www.murata.com/

Head Office International Division
1-10-1, Higashi Kotari, Nagaokakyo-shi, Kyoto 617-8555, Japan 3-29-12, Shibuya, Shibuya-ku, Tokyo 150-0002, Japan
Phone: 81-75-951-9111 Phone: 81-3-5469-6123 Fax: 81-3-5469-6155 E-mail: intl@murata.co.jp
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