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/MNote - Please read rating and NCAUTION (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc.
« This catalog has only typical specifications. Therefore, please approve our product specifications or transact the approval sheet for product specifications before ordering.

EU RoHS Compliant

- All the products in this catalog comply with EU RoHS.

+EU RoHS is "the European Directive 2011/65/EU on the Restriction of the Use
of Certain Hazardous Substances in Electrical and Electronic Equipment.”

- For more details, please refer to our website 'Murata's Approach for EU RoHS'
(http://www.murata.com/info/rohs.html).
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Product Guide/Effective Frequency Range

Effective Frequency Range

Type Series
10kHz 100kHz 1MHz 10MHz100MHz 1GHz 10GHz

Disc Type EMIFIL®
Ferrite Bead Inductor

= =) | BLO1/02/03
= n m ﬂ DSNG6/9(H)
T psst

DSS6
ﬂ ﬂ ” H DST9(H)
EMIGUARD®

(EMI Filters with varistor functions)

" | o I

VFR3V
T & * VFS6V/oV
I

Common Mode Choke Coils
. PLTO9H
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Outline of EMI Suppression Filters (EMIFIL®) for DC Line

@®Ferrite Bead Inductor

Ferrite Bead |ndUCtOI‘ ................................. p8_10
=
.._=.| 1
BLO1 BLO2RN1 BLO2RN2 BLO3RN2
M Outline

@ Chip Ferrite Beads are effective for frequencies ranging
from a few MHz to a few GHz. Chip Ferrite Beads are
widely used as a low noise countermeasure, as well as a
universal noise suppression component.

@ Chip Ferrite Beads produce a micro inductance in a 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.
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Outline of EMI Suppression Filters (EMIFIL®) for DC Line

@®Disc Type EMIFIL®

DiSC Type EM|F|L® ................................. p12_20

A &

DSS1 DS[16 DS[19 DS[I9H
H Outline
@ This capacitor type EMI suppression filter has a large . . .
. P ,yp PP , . 9 Comparison of Insertion Loss Characteristics
noise suppression effect at frequencies ranging from a
. S 0
few MHz to hundreds of MHz. This type of filter is used ] ‘ &\&\ ‘?@\@
. . . . < %
widely as a universal, high performance EMI suppression = C-22000F | 5 /\@c,/\;,(\ox/ _@q\;«%p
component. g 20 fg@"”fi?‘ e~ e %&:go N
. . . . S 2 ; ¢ -
@ Three-terminal construction reduces residual inductance, g %@%‘QJQ/%\~ X f\}@//
. . . . . 40 A, > A~
thereby substantially improving noise suppression at é eee%;%, . . >‘/C/Z§f/ b
. © CoMacy, . N
frequencies over 10MHz. @ 60 \ apacgéi,,%sof
80
1 5 10 50 100 500 1000
Frequency (MHz)
A three-terminal capacitor has a higher self resonance frequency
than a general two-terminal type and exhibits effective noise
suppression at high frequency.
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Outline of EMI Suppression Filters (EMIFIL®) for DC Line

@®EMIGUARD®

EMlGUARD® .......................................... p.22_29

d - ™

VFC2H VFR3V VFS6V VFS9V

M Outline

® EMIGUARD® eliminates both surge noise and EMI noise
applying some unique design like the use of dielectric
varistor material to a 3 terminal capacitor.

Construction of EMIGUARD® (VFS9V)

@ Effective when high frequency noise and high voltage Varistor
surge suppression are required, and also in situations Electrode
when surging starts at extremely high speeds. This type
of surging cannot be eliminated with general type g ——Ferite

varistors. H i WLead

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

4kVv

500V
/div
No filter

i

—100ns 50ns/div 400ns

4kv
500V
/div
Three-terminal capacitor is
used to suppress the surge. \/
—-1kV

—-100ns 50ns/div 400ns

4kV
500V
EMIGUARD® is used to /div
suppress the surge. (VFS6V)
T 7
—1kV

—100ns 50ns/div 400ns
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Outline of EMI Suppression Filters (EMIFIL®) for DC Line

@®Common Mode Choke Coil

Common Mode Choke CO” .............................. p31

PLTO9H

H Outline

@ 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 Coil

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

Equivalent Circuit
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EMI Suppression Filters (Lead Type EMIFIL®) :
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Ferrite Beads Inductors Part Numbering g
@
o
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w
Ferrite Beads Inductors
patumoen (o] o2 ] [2] [t [w][2] g >
O 6 ©6 0606000 %
]
©Product ID @®Lead Length, Space Q
Product ID Code Lead Length, Space Series |2’
BL Ferrite Beads Inductors A Bulk, Axial Type, 3.7mm g
D Bulk, Axial Type, 45.0mm
@Series E Taping, Axial Type, 26.0mm BLO1
Code Series F Taping, Axial Type, 52.0mm .é
01 Beads 93.6 J Bulk, Radial Type, 5.0mm §
[T
02 Beads 93.4 M Bulk, Radial Type, 10.0mm % S
03 Beads ©2.3 max. N Taping, Radial Type, 16.5mm | BL02/BL03 g 'g
>
P Taping, Radial Type, 18.5mm (35 =
©Beads Core Material Q Taping, Radial Type, 20.0mm e
|
Code Beads Core Material [
RN Standard Type @Lead Diameter &
Code Lead Diameter i)
ONumbers of Beads Core 1 20.60mm 3
(0]
Code Numbers of Beads Core 2 20.65mm S
1 1 5
. (4]
2 2 OPackaging é
Code Packaging Series s
©Lead Type A Ammo Pack BLO01/BL02/BL03 E
Code Lead Type Series B Bulk All Series 8
Al Axial Straight Type BLO1 J Paper Reel (8320mm) BLO1
A2 Axial Crimp Type BLO1
4]
R1 Radial Straight Type BL02/BL03 g
R2 Radial Straight and Wave Formed Leads Type BL02 §
R3 Radial Incrimp Type BLO2 :\é
2
©
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EMIGUARD®

Common Mode Choke Coils (EMIFIL® with Varistor Function)
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Disc Type EMIFIL®
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EMI Suppression Filters (Lead Type EMIFIL®)

Ferrite Beads Inductors BL01/02/03 Series

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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| BLO1/BL02/BL03 Series |

4
g
3
Part Number Rated Current Operating E
(A) Temperature Range @
ie]
BLO1RN1A1D2B 7 -40 to +85°C 5
BLO1RN1A1E1A 6 -40 to +85°C %
BLO1RN1A1F1J 6 -40 to +85°C 5
BLO1RN1A2A2B 7 -40 to +85°C L
BL02RN1R2M2B 7 -40 to +85°C
BLO2RN1R2N1A 6 -40 to +85°C ®
BLO2RN1R2P1A 6 -40 to +85°C E
BLO2RN1R2Q1A 6 -40 to +85°C E
BLO2RN1R3J2B 7 -40 to +85°C o
BLO2RN1R3N1A 6 -40 to +85°C IE’
4]
BL02RN2R1M2B 7 -40 to +85°C g
BLO2RN2R1N1A 6 -40 to +85°C
BL02RN2R1P1A 6 -40 to +85°C
BLO2RN2R1Q1A 6 -40 to +85°C é
o
BLO2RN2R3J2B 7 -40 to +85°C u%_
@
BLO2RN2R3N1A 6 -40 to +85°C E §
BLO3RN2R1M1B 6 -40 to +85°C 5’: §
BLO3RN2R1N1A 6 -40 to +85°C g =
BLO3RN2R1P1A 6 -40 to +85°C w @;
=
BLO3RN2R1Q1A 6 -40 to +85°C %
Please refer to p.35, "Packaging" for Dimensions of Part Numbers Except for 'B' for the last code. =
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Continued on the following page. W E
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Continued from the preceding page.
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EMI Suppression Filters (Lead Type EMIFIL®)

Disc Type EMIFIL® Part Numbering

Disc Type EMIFIL®

(Part Number) @@E@@
0600 6 0 o

(1] o ©0
@Product ID @Temperature Characteristics
Product ID Code Capacitance Change
DS Three-terminal Capacitor B3 +10% (Temperature Range: -25°C to +85°C)
C5 +22% (Temperature Range: -25°C to +85°C)
@sStructure D3 +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 Z8 +30/-85% (Temperature Range: -10°C to +60°C)
S Built-in Ferrite Beads Type
T with Ferrite Beads Type @Rated Voltage
Code Rated Voltage
©style 1H 50V
Code Style 2A 100V
1 2E 250V
6 Expressed by a letter.
9 @Capacitance
Expressed by three alphanumerics. The unit is in pico-farad (pF).
OCategory The first and second figures are significant digits, and the third
figure expresses the number of zeros that follow the two figures.
Code Category
N for General Use
H for Heavy-duty
@®Lead Type/@Packaging
Code Lead Type Lead Length* (mm) Packaging Series
Q55B 25.0 min. All series
Q50B 4.0£0.5 DSTIN/H
Q52B Straight 6.0£1.0 DST9N
Q54B 4.0£0.5 Bulk
R — DSN6N/9N, DSS6N
Q56B 6.0+1.0
T41B . 4.0£0.5
—_——— Incrimp - DSS6N
T51B 25.0 min.
Paper Reel (¢320mm)| DSS1N
Q91A 20.0£1.0
) DS[J6N, DSN9N/H, DSS1N
- Straight
Q92A 16.5+1.0
— DS[J6N, DSCI9N/H
Q93A 18.5£1.0 Ammo Pack
U21A 16.5+1.0
B Incrimp DSS6N
U31A 18.5+1.0

*Lead Distance between Reference and Bottom Planes Except for Bulk.
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¢ | EMI Suppression Filters (Lead Type EMIFIL®)

s Disc Type EMIFIL® DSS1 Series

E M Feat B max 3.5 max.
DSS?as:rT:ssis a compact, high performance " <
lead type 3 terminal capacitor which can be F‘ E

mounted in 2.54mm pitch.

Its three terminal structure enables nice

high frequency performance.

Wide capacitance variation enables flexible

selection for various noise frequencies.

High speed mounting is available with automatic DSS1_Q55B Series
insertion machine.

00.56

25.0 min.

®
=
=
p=
I
o
o3
>
[
o
&
(a]

E (in mm)
©
z
® . . . .
a5 Built-in Ferrite Beads DSS1 Series
<%
(35 >
== Capacitance Rated Voltage Rated Current .
== Part Number Operating Temperature Range
s (PF) (Velc) ) perating Temp 9
—
% DSS1NB32A220 22 £10% 100 6 -40 to +85°C
w DSS1NB32A330 33 +10% 100 6 -40 to +85°C
i) DSS1NB32A470 47 £10% 100 6 -40 to +85°C
o
(&] DSS1NB32A680 68 £10% 100 6 -40 to +85°C
)
= DSS1NB32A101 100 £10% 100 6 -40 to +85°C
L=
% DSS1NB32A121 120 £10% 100 6 -40 to +85°C
S DSS1NB32A151 150 £10% 100 6 -40 to +85°C
% DSS1NB32A221 220 £10% 100 6 -40 to +85°C
S
E DSS1NB32A271 270 £10% 100 6 -40 to +85°C
8 DSS1NB32A331 330 £10% 100 6 -40 to +85°C
DSS1NB32A471 470 £10% 100 6 -40 to +85°C
DSS1NB32A681 680 +10% 100 6 -40 to +85°C
]
g DSS1NB32A102 1000 £10% 100 6 -40 to +85°C
§ DSS1NB32A152 1500 £10% 100 6 -40 to +85°C
‘\é DSS1NB32A222 2200 £10% 100 6 -40 to +85°C
"é DSS1NB32A332 3300 £10% 100 6 -40 to +85°C
% DSS1NB32A472 4700 £10% 100 6 -40 to +85°C
DSS1NB32A682 6800 £10% 100 6 -40 to +85°C
DSS1NB32A103 10000 £10% 100 6 -40 to +85°C
o DSS1NB32A153 15000 £10% 100 6 -40 to +85°C
=
= DSS1NB32A223 22000 +10% 100 6 -40 to +85°C
é DSS1NB31H333 33000 +10% 50 6 -40 to +85°C
e DSS1NB31H473 47000 +10% 50 6 -40 to +85°C
g DSS1NB31H104 100000 +10% 50 6 -40 to +85°C
'% Please refer to Part Numbering for Type and Length of Lead.
ke]
°
(%]
o
£
<)
5]
<
]
©
o
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H Equivalent Circuit M Insertion Loss Characteristics

1 22pF
: 33pF
: 47pF
: 68pF
: 100pF
: 120pF
: 150pF
: 220pF
: 270pF
: 330pF
1 470pF
: 680pF
- 1000pF
: 1500pF
15: 2200pF
15 16: 3300pF
GND 60 1718 v 17: 4700pF
. 18: 6800pF
No polarity. 19 221 19: 10000pF
222304 20: 15000pF
80 2 21: 22000pF
0.1 1 10 100 1000 22: 33000pF

Frequency (MHz) Sif %ggggEF

7

N
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Ferrite Beads Inductors
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Soldering and Mounting M\Caution / Notice Common Mode Choke Coils EMIGUARD®
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EMIGUARD®

Common Mode Choke Coils (EMIFIL® with Varistor Function)

Ferrite Beads Inductors

©
=
T
p=
i
[}
o
>
=
(%3
0
o

Soldering and Mounting M\Caution / Notice

Packaging

/MNote * Please read rating and NCAUTION (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc.
« This catalog has only typical specifications. Therefore, please approve our product specifications or transact the approval sheet for product specifications before ordering.

EMI Suppression Filters (Lead Type EMIFIL®)

Disc Type EMIFIL® DSN6/DSS6 Series

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.

DSS6_Q55B Series
Straight Type

| DSN6 Series |

8.0 max.

2.54 max.

N

7.0 max.

|

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

00.6

(in mm)

*1 The bottom of the ferrite beads may not be level

with each other.

*2 There may be a hole on the top of ferrite beads,
which causes no characteristics deterioration.

7.0 max. 2.54 max.
- %
5]
E
o
LY :
|
— Q55 Type: 25.0 min.
Q56 Type: 6.0+1.0
Q54 Type: 4.0+0.5
DSN6_Q55B Series 006

GND

(in mm)

2.54 max.

8.0 max.
L 2

10.0 max.

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

20.6

DSS6_T51B Series
Incrimp Type

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

(in mm)

Part Number Cap?:;:t)a nee Rate(t;ih\jlg)ltage Rated(:)urrent Operating Temperature Range
DSN6NC51H220 22 +20% 50 6 -25 to +85°C
DSN6NC51H330 33 +20% 50 6 -25 to +85°C
DSN6NC51H470 47 £20% 50 6 -25 to +85°C
DSN6NC51H101 100 £20% 50 6 -25 to +85°C
DSN6NC51H271 270 +20% 50 6 -25 to +85°C
DSN6NC51H102 1000 +20% 50 6 -25 to +85°C
DSN6NC51H222 2200 +20% 50 6 -25 to +85°C
DSN6NZ81H103 10000 80/-20% 50 6 -25 to +85°C

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

14




/MNote * Please read rating and NCAUTION (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc.
« This catalog has only typical specifications. Therefore, please approve our product specifications or transact the approval sheet for product specifications before ordering.

H Equivalent Circuit

¥

GND
No polarity.

M Insertion Loss Characteristics

Insertion Loss (dB)

1: 22pF
2: 33pF
3:47pF

4: 100pF
5: 270pF
6:1000pF
7: 2200pF
8:10000pF

(50Q - 50Q)

: S

\\\\\\ - ™~ 2

20 8 TeL 5478

. S
60
80
100
120

0.1 1 10 100 1000

Built-in Ferrite Beads DSS6 Series Straight Type |

Frequency (MHz)

Part Number

Capacitance

Rated Voltage

Rated Current

Operating Temperature Range

(F) (Vdc) A
DSS6NC52A220 22 £20% 100 6 -25 to +85°C
DSS6NC52A330 33 £20% 100 6 -25 to +85°C
DSS6NC52A470 47 £20% 100 6 -25 to +85°C
DSS6NC52A101 100 +20% 100 6 -25 to +85°C
DSS6NC52A151 150 +20% 100 6 -25 to +85°C
DSS6NC52A221 220 £20% 100 6 -25 to +85°C
DSS6NC52A271 270 £20% 100 6 -251to0 +85°C
DSS6NC52A471 470 £20% 100 6 -25 to +85°C
DSS6NC52A102 1000 +20% 100 6 -25 to +85°C
DSS6NE52A222 2200 80/-20% 100 6 -25 to +85°C
DSS6NZ82A103 10000 +30% 100 6 -25 to +85°C

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

M Equivalent Circuit

TN T

¥

GND
No polarity.

M Insertion Loss Characteristics

Insertion Loss (dB)

. (500 - 500)
N ~ s
1
20 11 10 >9*8X 543%
° X/ Y
60 v/ T8
80
100
120
04 1 10 100 1000

Frequency (MHz)

1: 22pF
2: 33pF
3:47pF
4:100pF
5: 150pF
6: 220pF
7:270pF
8: 470pF
9: 1000pF
10: 2200pF

11: 10000pF
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EMIGUARD®

Common Mode Choke Coils (EMIFIL® with Varistor Function)

Ferrite Beads Inductors
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Soldering and Mounting M\Caution / Notice

Packaging

/MNote * Please read rating and NCAUTION (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc.
« This catalog has only typical specifications. Therefore, please approve our product specifications or transact the approval sheet for product specifications before ordering.

Built-in Ferrite Beads DSS6 Series Incrimp Type |

Part Number Cap?;;:t;l nee Rate(c\i/(\ilz)ltage Rated(AC)urrent Operating Temperature Range
DSS6NC52A220 22 +20% 100 6 -25to +85°C
DSS6NC52A330 33 £20% 100 6 -251t0 +85°C
DSS6NC52A470 47 £20% 100 6 -251to0 +85°C
DSS6NC52A101 100 +20% 100 6 -251t0 +85°C
DSS6NC52A151 150 +20% 100 6 -25to0 +85°C
DSS6NC52A221 220 +20% 100 6 -25to +85°C
DSS6NC52A271 270 +20% 100 6 -25to +85°C
DSS6NC52A471 470 £20% 100 6 -251t0 +85°C
DSS6NC52A102 1000 +20% 100 6 -251t0 +85°C
DSS6NE52A222 2200 80/-20% 100 6 -25to0 +85°C
DSS6NZ82A103 10000 +30% 100 6 -251t0 +85°C

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

M Equivalent Circuit

TN T

X

GND

No polarity.
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M Insertion Loss Characteristics

Insertion Loss (dB)

20

40

60

80

100

120

e e 1

\

111098

S
] ] W'Y
v
\ 78
0.1 1 10 100

Frequency (MHz)

1000

1: 22pF
2: 33pF
3:47pF
4: 100pF
5: 150pF
6: 220pF
7:270pF
8:470pF
9: 1000pF
10: 2200pF
11: 10000pF



/MNote * Please read rating and NCAUTION (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc.
« This catalog has only typical specifications. Therefore, please approve our product specifications or transact the approval sheet for product specifications before ordering.

EMI Suppression Filters (Lead Type EMIFIL®)
Disc Type EMIFIL® Broad Band Type DSN9/DST9 Series

Ferrite Beads Inductors

B Features

DS_9 is a basic type EMI suppression filter which can

obtain high insertion loss in a wide frequency range. W
Its three terminal structure enables precise high '
frequency performance.

10.0 max.

i
—

M Supplement |
Diameter of lead is 0.6mm for taping type. { |

i i inal in-li DSNIN_Q55B GND |
Taping type is three terminal in-line arrangement. - 455 Type: 25.0 min.

Q56 Type: 6.0£1.0
Q54 Type: 4.0£0.5

©
=
5
=
i
[}
o
>
=
(%3
0
(a]

(in mm) 'g
2
c
>
@ v
[a ]
9.5 max. 492&1)(_ E "é
2=
- ﬂ [Or=
::.'H..l . s §
g We,
H % 12| Ferrite bead T
| £ = 1 =
0 — | w
I 2.5£0.5 P | ’-_ﬂ‘ -
R I | %)
| il 5
5.0£0.5, 10 - 1.25:0.5 |i| || 8
| | - i )
il L] o0.65 S
T = L=
DSTIN_Q55B ‘ [}
GND Q55 Type: 1=25.0 min. (4]
Q50 Type: 11=4.0+0.5 E
(in mm) =>
5
E
| DSN9 Series | s
Capacitance Rated Voltage Rated Current .
Part Number Operating Temperature Range ]
(pF) (Vdlo) (A) perating temp J i
o
DSN9NC52A271 270 £20% 100 -25 to +85°C z
~
DSNINC52A222 2200 £20% 100 -25 to +85°C g
DSN9NC51H223 22000 50/-20% 50 -25to +85°C "é
Rated current is 6A for taping type and its lead diameter is phi 0.6mm. g]
Please refer to Part Numbering for Type and Length of Lead.
g
H Equivalent Circuit H Insertion Loss Characteristics £
(50Q - 50Q) g
0 =
270pF
™ ™~ 2200pF e
©
20 =4 =
O O % 40 §
2 [e]
2 22000pF n
§ 60
GND
80
No polarity.
2
100 2
0.01 0.1 1 10 100 1000 ~
Frequency (MHz) g
o

17



EMIGUARD®

Common Mode Choke Coils (EMIFIL® with Varistor Function)

Ferrite Beads Inductors
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Soldering and Mounting M\Caution / Notice

Packaging

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

« This catalog has only typical specifications. Therefore, please approve our product specifications or transact the approval sheet for product specifications before ordering.

With Ferrite Beads DST9 Series |

Part Number Cap?:;:t;l nee Rate(c\i/:j/;))ltage Rated(:)urrent Operating Temperature Range
DSTINB32A271 270 £20% 100 7 -25 to +85°C
DSTINC52A271 270 +20% 100 7 -25 to +85°C
DST9NB32A222 2200 +20% 100 7 -25 to +85°C
DSTINC52A222 2200 +20% 100 7 -25 to +85°C
DSTINC51H223 22000 50/-20% 50 7 -25 to +85°C
DST9ND31H223 22000 50/-20% 50 7 -25 to +85°C

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.

H Equivalent Circuit

X

GND
No polarity.
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M Insertion Loss Characteristics

Insertion Loss (dB)

0

20

40

60

80

(50 - 50)
2200pF
270pF /
22000pF /
|
0.01 0.1 1 10 100 1000

100

Frequency (MHz)



/MNote * Please read rating and NCAUTION (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc.
« This catalog has only typical specifications. Therefore, please approve our product specifications or transact the approval sheet for product specifications before ordering.

EMI Suppression Filters (Lead Type EMIFIL®)

Disc Type EMIFIL® Heavy-duty Type DSN9H/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.

B Supplement

Diameter of lead is 0.6mm for taping type.

Taping type is three terminal in-line arrangement.

DSN9H Series |

i
—

|
|
DSN9H_Q55B

DST9H_Q55B

10.0max

25.0min

9.5 max.

15.5 max.

1.5 max.

Ferrite bead

- 1.2520.5

4.0max

(in mm)

4.0 max.

Q55 Type: 1=25.0 min.
Q50 Type: 11=4.0+0.5

(in mm)

Part Number

Capacitance

Rated Voltage

Rated Current

Operating Temperature Range

(pF) (Vdc) A
DSN9HB32E220 22 +20% 250 6 -40 to +105°C
DSN9HB32E101 100 +20% 250 6 -40 to +105°C
DSN9HB32E271 270 £20% 250 6 -40 to +105°C
DSN9HB32E222 2200 +20% 250 6 -40 to +105°C

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

M Equivalent Circuit

X

GND
No polarity.

Insertion Loss (dB)

M Insertion Loss Characteristics

. 100pF 220F (50 - 50Q)
—~

2200pF | T~ 270pF T~ \
20
60
80
100
120

0.1 10 100 1000

Frequency (MHz)
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Ferrite Beads Inductors

/MNote * Please read rating and NCAUTION (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc.
« This catalog has only typical specifications. Therefore, please approve our product specifications or transact the approval sheet for product specifications before ordering.

With Ferrite Beads DST9H Series |

Capacitance

Rated Voltage

Rated Current

Part Number (0F) (Vdo) @ Operating Temperature Range
DST9HB32E220 22 +20% 250 6 -40 to +105°C
DST9HB32E101 100 £20% 250 6 -40 to +105°C
DST9HB32E271 270 +20% 250 6 -40 to +105°C
DST9HB32E222 2200 £20% 250 6 -40 to +105°C

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

H Equivalent Circuit M Insertion Loss Characteristics

o (500 - 500)

EMIGUARD®

Common Mode Choke Coils (EMIFIL® with Varistor Function)

©
=
T
p=
i
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o
>
=
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0
o

Soldering and Mounting M\Caution / Notice

Packaging

TN T

X

GND
No polarity.

20

Insertion Loss (dB)

20

40

60

80

100

120

100pF

---‘====:::::::::::

22pF

2200pF

270pF

VY

0.1

10 100
Frequency (MHz)

1000



/MNote * Please read rating and NCAUTION (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc.
« This catalog has only typical specifications. Therefore, please approve our product specifications or transact the approval sheet for product specifications before ordering.

[ ] L] (2]
EMI Suppression Filters (Lead Type EMIFIL®) g
[S]
=)
2
EMIGUARD® (EMIFIL® with Varistor Function) Part Numbering z
@
o
5
L
EMIGUARD® (EMIFIL® with Varistor Function)
pantumben  [ve][s][o][V][oe][re]fear] [rs1 :
00000 0 0 © 9 s
w
Ve |[c][2]|n][R7][1D]|105] [k ][2]|51][B] 3
000006006 @00 @ O 5
@Product ID @Temperature Characteristics 8
o
Product ID Code Capacitance Change
VF EMIGUARD® Lead Type D8 +20/-30% (Temperature Range: -40°C to +105°C)
D3 +20/-30% (Temperature Range: -25°C to +85°C) .é
@sStructure R7 +15% (Temperature Range: -55°C to +125°C) g
[
Code Structure % k]
s Built-in Ferrite Beads Type ORated Voltage < =
>
R with Resistance Code Rated Voltage (35 s
c Built-in Capacitor 1B 12v e
|
1D 22V s
OsStyle 1E 25V UEJ,
Code Style o)
2 @Capacitance &
3 Expressed by three alphanumerics. The unit is in pico-farad (pF). %
p Size is expressed by a digit The first and second figures are significant digits, and the third 5
figure expresses the number of zeros that follow the two figures. P
9 3
@Capacitance E
o
OFeatures Code Capacitance E
Code Features K +10% 8
\' with Varistor Function
H with Varistor Function (for Automotive) OVaristor Voltage
[}
Code Varistor Voltage g
2 27V §
~
S
@Lead Type/PPackaging =
©
Code Lead Type Lead Length* Packaging Series g]
T51B . 25.0mm min. Bulk
—_— Incrimp VFR3/VFS6
U31A 18.5£1.0mm Ammo Pack
Q55B 25.0mm min. Bulk o
I — =
Q91J , 20.0+1.0mm =
E— Straight VFS9 S
Q92J 16.5£1.0mm Paper Reel (320mm) §
Q93J 18.5£1.0mm o
*Lead Distance between Reference and Bottom Planes Except for Bulk. g
=
@
Code Lead Type Lead Length* Packaging Series %
K1B 26.0+1.0mm Bulk @
M1A Inside Crimp Ammo Pack VFC2
—_— 18.0£1.0mm
M1J Paper Reel (320mm)
*From bottom of the crimp.
o
£
<)
Il
X
3}
<
o

muRata g



EMIGUARD®

Common Mode Choke Coils [(2N{Z[KRN IR ERE Gl a )]

Ferrite Beads Inductors

Disc Type EMIFIL®

Soldering and Mounting M\Caution / Notice

Packaging

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

« This catalog has only typical specifications. Therefore, please approve our product specifications or transact the approval sheet for product specifications before ordering.

EMI Suppression Filters (Lead Type EMIFIL®)

EMIGUARD® (EMIFIL® with Varistor Function) VFC2H/VFR3V/VFS6V/VFS9V Series

| VFC2H Series |

g 5.0 max. 3.0 max.
VFC2H series is EMI suppression filters of lead type N %
that combines the varistor and capacitor. n \ -
M Features K*
1. Suitable for absorbing surge voltages occurred from
inductive load of motors, relays, etc. ‘005 o
2. High maximum energy g
3. Smaller size, High capacitance
4. Taping is capable of fast implementation of VFC2H Series
automatic insertion. j i
2 1) (in mm)
Part Number Vanst((\)lrd \é;)ltage Cape(l:l:'l:t)ance cLZr:;?;:it:t:is Rategl Zz)ltage Rated Current Reslir(sksnaurg(%lrllin.) Tem;l::tl‘j:;ngange
VFC2HR71D105K2 27 +5/-3V 1.0 £10% R7 (£15%) 22 - 1 -55 t0 125°C

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

H Equivalent Circuit

22




/MNote * Please read rating and NCAUTION (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc.
« This catalog has only typical specifications. Therefore, please approve our product specifications or transact the approval sheet for product specifications before ordering.

| Semiconductor Protection VFR3V Series |

4
2
[S]
M Features 8.0 max. 2.3 max. é
VFR3YV series is designed for ESD surge protection o = @
. . 4 g ie]
of IC. It efficiently absorbs ESD surges rushed into T' No.1 Pin Indicator ° § §
|C'S |/O terminal. I | (Surge entrance side) 2
o i | k:
M Applications |1 25209 £l soussor
Elimination of noise and protection of semiconductors | 5.0:05 °
in office equipment, including computers and | | | -
peripheral equipment, copy machines, and communication VFR3V Series | =
terminals. m @ @ =
(in mm) w
(0]
[o}
>
-
(6]
Part Number Varistor Voltage Capacitance Rated Voltage Rated Current Pulszt?llj(rren t Operating g
(Vdc) (pF) (Vdc) (mA) ) Temperature Range
VFR3VD31E131 50 +20% 130 +20% 25 20 30 -25 to 85°C

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

=
2
B
=
=]
) (T
05
M Insertion Loss Characteristics Ss
0 (50 - 50Q) O] ES
magj ==
g We
10 =
T
=
@ TR u
[as)
T [72]
2 30 —
5 3
S Q
E 40 / %
£ =
50 O
V o
8
60, s
(=
70 2
5 10 100 1000 e
Frequency (MHz) €
[e]
o
V]
RS
=
o
P4
~
c
S
B
3
@
Q
<
o
£
5
c
=
o
=
©
c
]
jo2)
£
b
[}
ke
[e]
(2]
[o2)
£
[o)
(3]
X
[¥]
©
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/MNote * Please read rating and NCAUTION (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc.
« This catalog has only typical specifications. Therefore, please approve our product specifications or transact the approval sheet for product specifications before ordering.

| Signal Line VFS6V Series |

@
o 2.51i_Tax.
E |
e M Features
@ VFSBV series is designed for surge protection of &
ie] . . . . . -
g signal line. It protects electric circuit from surges ﬁl
ﬁ such as static electricity and suppresses EMI noise. | |
5 Built-in ferrite bead gives excellent EMI suppression.
I8
H Applications
5 Elimination of noise and protection of electric 1 4206
2 L : ; ; VFS6V Seri GND | j
T circuits in office equipment, including computers and eries 1 The botom of th fert boac may not e level (in mm)
= peripheral equipment, copy machines, and <2 Thore ey be a ok on th top of fert beads,
H H H which causes no characteristics deterioration.
§ communication terminals.
-
(6]
2 i i Peak i
a Part Number Varistor Voltage Capacitance Rated Voltage Rated Current Pulse Current Operating
(Vdc) (pF) (Vdc) (A) (A) Temperature Range
—_ VFS6VD81E221 50 £20% 220 +20% 25 6 100 -40 to 105°C
é Please refer to Part Numbering for Type and Length of Lead.
g
® [T
05
(72} . . . . - .
=% M Equivalent Circuit M Insertion Loss Characteristics
Gz
E "é (5092 - 5092)
w g 0
-
o
=
w a \
Q 20
) g
© S
) 5 \ /
e 5
(% < 40 \/
o GND
'8 No polarity
% 60 10.0 100.0 1000.0
g Frequency (MHz)
=
[
o

Soldering and Mounting M\Caution / Notice

Packaging
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| Large Current VFS9V Series |

4
S
12.0 max. 7.5 max. [S]
D =]
[ Featurgs ‘ . . * E
VFS9V series is designed for surge protection of % 2 o
T . g o
the power supply. It protects electric circuits from ﬁ g /e e bead §
surge such as static electricity and suppresses EMI | i T [ ®
o
noise. Its large capacitance value enables high 25105 ) } 5
; f ; €| 25205 | w
insertion loss for EMI noise. | G § :
g ‘
i
. . i 20.65
H Applications | A o -
ircui i i ion i VFS9V Series =
FOf CIrCUIt prOteCtlon and noise SuppreSS|on n *1 Coating extending on Iead_s does not exceed the tangent line. I-_I-
electronics equipment such as computers and DC motors, 2 hare s  hae n th top of e fter ne forre bead shouidnot o
and in electronics systems installed in cars such as be exposed. g
. . . >
car audio equipment and engine controllers. (=
2
o
Varistor Voltage Capacitance Rated Voltage Rated Current Operatin
Part Number I 9 paci 9 . P 'ng
(Vdc) (pF) (Vdc) (A) Temperature Range
VFS9VD31B223 22 +20% 22000 +50/-20% 12 7 -40 to 100°C é
(&)
Rated current is 7A for bulk type and 6A for taping type. u%_
Rated current of taping type is 6A because the diameter of the lead is 0.6mm and its lead layout is the in-line type. ®D 5
Please refer to Part Numbering for Type and Length of Lead. E @
2=
[OR=
§ =
iy
|
M Equivalent Circuit M Insertion Loss Characteristics %
0 (5092 - 5002) w
L
©
20 (&]
(0]
=
_ B o
o L=
S 40 o
3
% 60 =
2 c
) g
GND
N lari 80 g
o polarity (&)
100
0.1 05 1 5 10 50 100 500 1000
Frequency (MHz) (0]
o
=
[S)
b4
.. ~
H Voltage - Current Characteristics 5
300 g
©
(&)
<
200
o
=
1 100 =
=
3
E -30 -20 / =
= o
£ —40 / 0 |o 10 20 30 40 &
o
o
£
S
-100 §
o)
n
—20
-300 o
=
Voltage (V) = ==t D
IS
<
[3)
@
o
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Noise Suppression Effect of VFR/VFS Series

&
2
[($]
=
2
% HEExample of IC Protection (VFR3V)
(/2] . .
§ @ Testing Method Test Cirouit
ﬁ 1. Put ESD surge to IC (7404 family) input terminal with T <)Y
£ ESD simulator based on IEC 801-2 | o o]
£ simulator age on -2. | OT’:‘.[ N
L 2.Check IC's operation. | — } Ol 1
3. If IC's operation is normal, increase ESD voltage in 1kV | = 150pF | O ]
|
© steps. | | i
E 4. Continue above steps 1 to 3 till IC's operation becomes | | TestlC
s abnormal. o __ |
w ESD Simulator
(0]
S
-
g @ Result (Rosal)
Varistor VFR3V can protect IC from ESD. Bfeak‘[’f\‘y]” level [l without verav [ with use VFRav
30 min.
5
§ 251 ---- t--4 t--4 |--4 |---| F--{ t--
@ -
gﬁ 20 -~ b1 t==14 |[--4 |- F--{ [--
S s
Gz 1] E— D Ea e
S E
'-'J@; S L |
=
= [ S— - -4 |-=4 H = -
2
3 0 LS ALS AS  C  HC _ AC
e IC’s Family
2
(&)
(4]
©
2
é BExample of EMI Suppression Effect Test Circuit
=
[
o

\ ANT
Signal ‘ \\\
1} F - —
o 1MHz Noise Radiation Cable (50cm)
2 ACO4
z .
Z Shield
c
kel
S
3
g] Type of Filter EMI Suppression Effect
70
E
>
2 z
'-E o
g Before Countermeasures °
[
s (No Filters) P
T 2
& 2
o
= 30 90 150 210 270 330
§ Frequency (MHz)
]
(/7]
70
E 60
3 |
8 s0
= Using VFR3VD31E131T51 g 0 |
= |
) S 30 T T———
= 20 ™ MN\NM/
30 90 150 210 270 330
Frequency (MHz)
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Noise Suppression Effect of VFR/VFS Series

&
o
°
=
2
MFeatures (VFS9V) -
°
Items Test methods Rated values S
Overload 1.4 times the varistor voltage (V1) is applied for 5 minutes at room E
temperature. £
()
g
At room temperature, Surges are applied O%
Surge Test (1) | 105 times every 2 seconds. Then after 1 or 2 -|- 400V : ltems Specifications
. 0.47
hours, the sample is measured. Bl o Rated Capacitance Change Within+15% ®
. 0.8Q i i i =
At room temperature, the capacitor Insulation Resistance 500kQ min. T
"C"is ch d with 70V, then disch d -[ % " =
Surge Test (2) is charged wit then discharged to 70V . 20 . Rat.ed of Change . Withint15% =
apply the voltage to the sample. Tested once T in Varistor Voltage V1 g
; ) o
(resuming JASO A-1). C=110mF Voltage Rate 1.30 max. e
[4)
High At a temperature of 85+3°C, the varistor voltage V1 is continuously *V1: Voltage when 1mA is applied g
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.
=
S
s
=
T
BMPulse-Voltage Breakdown Characteristic (VFS9V) % 5
VFS9V EMIGUARD® use a self healing varistor- capacitor, g %
. >
so that it can be used under a 500 to 600V surge that would O <
break conventional disc type EMI filters. As shown in the 50Q E @3
figure below EMIGUARD® withstands 2000V impulses 50Q i
. . =
applied 1000 times. o
©
©
(&)
(0]
x
o
=
(&)
(4]
o
]
=
VFS9V S
100 N - - £
N Capacitance: 0.022uF) £
\ (with varistor function o
N (&)
S Y
° \
g \ | 3-terminal capacitor \
\ 0 .
— 50 (Capacitance: 0.022uF ]
g "I |with no varistor [+ 2
5 vifunction 800ns §
& Y Residual ratio <
\ when 1000 pulses g
\ are applied =
0 \ ©
0 500 1000 1500 2000 O
Pulse Voltage Applied (V) <)
o
£
=
BMTemperature Characteristics of L
Varistor Voltage - Insulation Resistance (VFS9V) T
5
= (o]
‘ g £
—~ 104+ =
g 10 Insulation Change rate of 1410 qé’ ﬁ
= resistance varistor voltage * 5 (3
8 103 —_— — 3
§ — 0 %
0 =
‘» ] <
- -
§ S~ | 0 e
g 1of < o
! : g
o [3)
-30 0 30 60 90 &
Temperature (°C)

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

4
&
.é Continued from the preceding page.
~  HNoise Absorption Effect of EMIGUARD® (VFS9V)
e}
S Type of Filter EMI Suppression Effect Description
m
o
£ 1 +200Vidv Waveform when EMIGUARD® is not
0] < : 10ns/div
(s used.
(Surge from a noise simulator.)
® without EMIGUARD®
=
L
=
L
[}
S
-
o
2
e ) | 20ovg Waveform after the noise passed
with EMIGUARD® : through EMIGUARDE. Little noise is
= @ recorded.
el
g \22)
c
=]
® W
05
<=
DS
(O
=z
we
=
w
o  HEComparative Data (VFS9V)
3 1. Absorption of quick-rising, high-frequency noise (10ns/div, 100V/div)
O
é Type of Filter EMI Suppression Effect Description
(&)
(0] 50ns
°
o]
=
c
o ) ) >
£ Without Filters S
£ 5]
<}
(&]
Noise wave applied
[}
L
§ As with the two-terminal capacitor
-~ Conventional varistor
s
5
©
(&)
S
g
= Two-terminal capacitor The two—.terrﬁinal capacitor ig inﬂuen‘ced
3 (with varistor function) by lead line |r?d.uctance, |gavmg behind
= some of the rising and falling edges.
T The residual noise can cause the
g system to malfunction.
£
5}
o
[}
n
The three-terminal structure eliminates
VFS9V most of the lead line inductance. This
allows VFS9V to completely absorb the
= rising and falling edges of the applied
£ pulses.
=)
<
2
3}
<
o

Continued on the following page.
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Noise Suppression Effect of VFR/VFS Series o
o
°
Continued from the preceding page. .g
2. Absorption of wide-pulse noise (50ns/div, 200V/div) %
Type of Filter EMI Suppression Effect Description §
o
(4]
200ns i
} } (5
L
. ) >
Without Filters 5]

& ®
=
™
=

Noise wave applied 4
g

-

In capacitors the voltage of the residual g

o

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

Two-terminal capacitor

— o
s

=
S
2
(6]
=
=
® T
23
< 2
>
S =
-_—
==
Wwe
=
T
=
w

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

Three-terminal capacitor
(with ferrite bead)

\/ cause the system to break down. ©
o
s o
(0]
x
[}
L=
(&)
(4]
°
]
Bypassing the high voltage to the E
VFS9V ground suppresses the voltage. g
=
<}
(&]
[}
L
o
2
~
f
i)
5
©
(&)
S
o
£
=
=
=J
o
=
e}
c
S
=)}
£
@
o
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n
o
£
=)
Il
2
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<
o
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EMIGUARD®

(TN NV LT XS CXONEY  (EMIFIL® with Varistor Function)

Ferrite Beads Inductors

Disc Type EMIFIL®

Soldering and Mounting M\Caution / Notice

Packaging
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EMI Suppression Filters (Lead Type EMIFIL®)

Common Mode Choke Coils Part Numbering

Common Mode Choke Coils

(Part Number)

‘09H‘@‘200H3R0‘@@

o0 © 06 06

©@Product ID @Inductance
Product ID Exgresseddb]?/ three figures. fThe ur(;it is micrg—t;]enr%/ (éjlf-l). The first
- and second figures are significant digits, and the third figure
PL Common Mode Choke Coils expresses the number of zeros that follow the two figures.
BType ORated Current
Code Type Expressed by three-digit alphanumerics. The unit is in amperes
T DCT (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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[ ] L] (2]
EMI Suppression Filters (Lead Type EMIFIL®) §
3
=
Common Mode Choke Coils (for DC Line) PLTO9H Series 2
g
| 2
! } £
PLTO9H series is a common mode choke coil for DC % g— E -
lines. It is effective against the common mode noise | -
that can cause radiative noise in power supply lines 14 max ©
and interface lines. The additional normal mode ? . =
inductance enables high suppression effect to ! £ E
- . l W
radiation noise. 54/8“3@— %
M Features — g
1. This is a wide frequency range type, applicable in PLTO9H Series
applications ranging from a few MHz to several .
100MHz. @ @ nm

2. It features a low-profile design.

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

=
i)
©
=
>
@LI.
23
<2
e
(O
=%
we
-
o
=
w

Part Number Rated Current Rated Voltage Withstand Voltage Common Mode Inductance

(A (Vdc) (Vdc) (uH) ©

]

PLTO09HN2003ROP1 3 50 125 20 min. (&)
)

Operating Temperature Range: -40 to +85°C %
L

(&)

(]
°
2

H Equivalent Circuit H Insertion Loss Characteristics =
(509 - 50Q) g
0

1

]
(&)

5

N O—— —Q @) M
o 10 )
° > 0o
0090/ g
PR — - 15 b4
— 8 ~
2 =
° m £ 20 g
=]
“ Oo—— —00 S
25 g
No polarity.
30
0.1 1 10 100 1000
Frequency (MHz)

o
=
=

>

o
=
e}

c

©

o
£

@
o

[]
(/7]

o
=

(=)

]
X

3]

©
o
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" (\Caution/Notice
&
g
c
§ @ Rating
ﬁ Do not use products beyond the rated current and rated voltage as this
’g may create excessive heat and deteriorate the insulation resistance.
I8
@ Soldering and Mounting
® 1. Mounting holes should be designed as specified in these -
= specifications. Other designs than those shown in these Marking Side
E specifications may cause cracks in ceramics that may (g;fﬁséﬁz'rﬂigl)
g lead to smoking or firing.
E 2. DSN9/DST9/DSN9OH/DSTIH/VFS9V Series J
2 Mounting for PCB. (Applis only to bulk type. ) ) )
° The fo?m of the rrfof:ting hc?le of the k))ll?lk ?tem is a triangle. Fig-1 Right Way Fig.2 Wrong Way

The product should be inserted and soldered to each hole in
the correct way as in Fig.1. (The center terminal and the other
terminals become parallel when viewing the product from the
side.) Smoking and firing maybe caused by incorrect mounting
as in Fig.2. (The center terminal and the other terminals cross

3. Take care not to apply any mechanical stress to product
body at the lead terminal bending process for product
angle adjustment after insertion.

For DST9, please do not bend the lead terminal at the
point between the dielectric part and the ferrite bead.

EMIGUARD®

Common Mode Choke Coils (EMIFIL® with Varistor Function)

)
L
S

5]
P4
~

c

1]

S
3
©

=

when viewing the product from the side.)

@ 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 environments where dust or dirt may
adhere to the product.

<Storage and Handling Requirements>

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

2. Storage Conditions

(1) Storage temperature: -10 to 40 degrees C
Relative humidity: 15 to 85%
Avoid sudden changes in temperature and humidity.
(2) Do not store products in a chemical atmosphere
such as chlorine gas, acid or sulfide gas.

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 that have large energy (e.g., induced lightning
surges, switching surges) because it is designed for the
absorption of electrostatic surges (VFR3V).

4. Electrostatic testing should be done on the following
conditions (VFR3V).

ne[C/R+*V2]?<8.0x10°
n: Times applied
C: Charging Capacitance (pF)
V: Testing Voltage (kV)
R: Charging Resistance (Q)

@ Soldering and Mounting
1. Washing
Failure and degradation of a product are caused

(o))
'% (8) When restoring taping type (BLOTRN1A1F1J), by the washing method. When you wash in conditions
é please attach the spacer between the flanges of the that are not in the mounting information, please contact
o reel. The spacer is corrugated paper that is attached Murata engineering.
o when shipping. 2. Soldering
% <Using EMIGUARD® effectively> Reliability decreases with improper soldering
% 1. Terminal (with mark) should be properly connected to methods. Please solder by the standard soldering
@ the line of incoming electrostatic surge. (There is conditions shown in the mounting information.
polarity.) Otherwise, no effect in ESD suppression can 3. Other
be expected (VFR3V). Noise suppression levels resulting from Murata's
EMI suppression filters EMIFIL® may vary, depending
% Example of input terminal ~ Example of output terminal on the circuits and ICs used, type of noise, mounting
% pattern, lead wire length, mounting location, and other
g Eg‘;;‘g;?a“ o Surges Bzzm?anc Surges 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

32
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Soldering and Mounting

Continued on the following page.

4
(e}
°
=
2
1. Mounting Hole o
Mounting holes should be designed as specified below. §
- - - ]
Part Number Bulk Type (in mm) Taping Type (in mm) o
DSN6 0083 £
(5]
DSS6 w
VFR3V O—O—D
VFS6V 2.5:0.2 2.5£0.2
DSS1 S
DSN9 o s
DSN9H 2083 & =
R - g
NP |2"
U U 8
2.5+0.2 2.5+0.2 21.0-3 a
DST9 S a Pan N _
DST9H 20.8-3 x O =
AN = 2.540.2 2.5+0.2 S
N> =) LI:.’
© D g g
2.5£0.2 2.5£0.2 5’: IS
>
s
=S
VFS9V 20.8-3 % - =
N :
% w
°
¥ N S
2.5£0.2 2.5£0.2 o
e
2
VFC2H %
20.8-2 91.0-2 g
]
o & S ¢ =
N W g
5.2+0.4 5.2+0.4 £
=
[
)
2. Soldering
§ (0]
(1) Use Sn-3.0Ag-0.5Cu solder. Pre-heating  |Soldering Grad(lijra]llaci?olmg g
(2) Use Rosin-based flux. Do not use strong acidic flux with 3w Soldering temper#amre S
halide content exceeding 0.2wt% (chlorine conversion ® 250 N ?é
[ N —
value). 3 200 150G N =
\ ° \ ©
(8) Products and the leads should not be subjected to any ‘é’ 150 / N g]
mechanical stress during the soldering process, or while 2 100 /
subjected to the equivalent high temperatures. 20
(4) Standard flow soldering profile. 60s min. | | Soldering time 2
=
Solder Soldering Temperature| Soldering Time é
Sn-3.0Ag-0.5Cu solder 250 to 260°C 4 to 6s o
©
(o))
£
3
ko)
[e]
n

o)
=
=)
IS
b
3]
©
(a1
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Common Mode Choke Coils (EMIFIL® with Varistor Function)

Ferrite Beads Inductors

Disc Type EMIFIL®

/N\Caution / Notice
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=
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Packaging
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Soldering and Mounting

Continued from the preceding page.

3. 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 PCB.

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

(3) Cleaner

(a) Alcohol type cleaner
Isopropyl alcohol (IPA)

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

34

(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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Packaging

4
o
°
=
2
B Minimum Quantity (Pcs.) -
e}
Series Bulk Ammo Pack ©320mm Paper Reel g
BLO1RN 500 1000 2000 @
BLO2RN 500 1500 — 'g
BLO3RN 1000 2000 — -
M Taping Dimensions o
0 -
BLO1RN_J —— o pi0§ 20602006 BLO2RN1R2[J1A i
T QH| ; s
BLOTRN_A  0max. g w
3| ,——| : g
21 —— ] Ig =
S i 11 H H -
S| LT i % [2)
g 1 sl — £ &
o [ S e | ~ [a)
9 : =43 |13.2 min.
0.8 max. ' L1 L2 7 [][.0.8 max.
! T (N|[6.057.0 =
IL1-L2]=15 2
* . o
L BBII._(())JEI\’]‘JAAJI'E:;X . 2%1%/51/0 skThere is excess bond stick on the wire. é
® b
BLO2RN1R3N1A BLO2RN2R1[1A E %
By <5
P2 P 8.0 max. 3.4+ = 9.0 max. [©} Z
x H H =
B * =z
C1) s :
P PpRE P A = ! | N | T frai
\ T 4 4 (f _l _ﬂn Tt (1 =
2 - o = SN A w
= o) D pany D = P Pan) g
. N i N 5
0 (0]
*kThere is excess bond stick on the wire. é
BLO2RN2R3N1A BLO3RN2R1[1A %
3
=
=
o
=
Il o g
el ‘ 1 ;: °
= El _"> o & )CR @ - g - >
RN 5 Q
IJ\Qo - 2
Po =
b4
~
Description Symbol Dimension (mm) Remarks g
Pitch of component P 12.7 Product inclination AS determines tolerance '(S;
Pitch of sprocket hole Po 12.7£0.2 %
Lead spacing F 50198
Hole center to lead P1 3.85+0.7
Hole center to component center P2 6.35+1.3 Tape deviation in feeding direction o
=
Offset of bead AS +1.0 Including the offset caused by lead bend =
Carrier tape width w 18.0£0.5 é
Position of sprocket hole Wi 9.0 fg_s Tape with deviation T
Lead Length Number : N | 16.5£0.5 | BL02, BL03 &
Lead length between sprocket =
hole and formi ” Hi1 |Lead Length Number : Q |20.0£0.5 | BLO2RN1R2/2R1, BL03 <
ole and forming position
9P Lead Length Number : P | 18.5:0.5| BL02, BL03 =
Protruding length | +0.5t0-1.0 @
Diameter of sprocket hole Do 24.0+0.1
Lead Diameter od 20.60
Total tape thickness t 0.7£0.2 Including bonding tape thickness
o
Deviation across tape, Deviation across tape rear | Ah1, Ah2 1.0 max. .g,
Cutting position of failure L 11.0 t?.o %’
Hold down tape width Wo 12.0£0.5 E
Hold down tape position W2 1.5+1.5
(in mm)
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Packaging

&
o
S
o
=]
2
» B Minimum Quantity M Lead Type Code
e]
S Minimum Order Quantity (order in sets only) (pcs.) Lead Type Code H
m : : Lead Length (H
o Part Number 3320mm Straight Type Incrimp Type
= Ammo Pack P Reel Bulk (Bag)
% aper Reel Q91 - 20.0£1.0mm
e VFR3V Series 2000 — 250 Q92 u21 16.5£1.0mm
. 250 Q55/T51
DS[16/VFS6V Series 2000 — 500 Q54/Q56/T41 Q93 U3i 18.5£1.0mm
. 250 Q55
® DSN9/9H Series 2000 — 500 Q54/Q56
- . 200 Q55
T DST9 Series 1000 — 250 Q50/Q52 Lead Type Code Lead Length
E VFS9V Series — 800 200 Inside Crimp (from bottom of the crimp)
3 VFC2H Series 2000 2000 500 K1B 26.0+1.0mm
|2’ DSS1 Series 1500 1500 250 M1A
Q vy 18.0+1.0mm
=
B Taping Dimensions
=
-% DSN6_Q91/Q92/Q93 DSS1_Q91
5 DSN9_Q91/Q92/Q93
® T
[a] _§ DSN6_: 7.0 max. . DSNG6_ : 2.54 max. u 8.0 max. % 3.5 max.
g:: .% 2510402 % E DSN9_ : 4.0 max. 6.35:13 12.7 ot10 £ o LOmax,
2= 635413 127 se ! A B~ 1
5] = <z 10 max. | 1.9 max. o y T ) <
S £ o I 23 : > : iy 8
32 2 Ly s
= oo S i I
L 11050110 28507 15415 = o
& . 2 \
= 0 0 @ N o D oD fo)
. g ¢ e L3 5 T O T RIOOy Looe
= 5 Z b WS S I I I
o % . 12.70.2 24.0+0.1 +0510-1.0
g 40504 +0.5t0-1.0 -
15 720 ?,:1:MQ;"E t1.5 max. 07:0.21
H ~ - 0
% Q91 Type : 20+1.0 ° - *1 The bottom of the dielectric may be exposed.
(<] Q92 Type : 16.5+1.0 *2 If a hole is on the top of the ferrite bead, the bead should not be exposed.
> Q93 Type : 18.5+1
c
o
=
E DSS6_Q91/Q92/Q93 DST9_Q92/Q93
(&)
5.0+0.8/-0.2 4.0 max.
2.5+0.4/-0.2 5.0+0.8/-0.2 2.5+0.4/-0.2
3 6.35+1.3 127 6.35:1.3 12.7
= 2—|
o w %
z 1— 5 g 0
~ 2 0
5 1.050-1.8 07T 7 11.040:1.6 o n = ey
S alilmi ( e - o 006
a NN 25104707 \ g g \ 1 A~ A 2.5+0.4402 1 fhl T E
o U \vZ) A\ AV N N4 / = é ) NN \V N \V W\ s
<& I ]  — — = 1Hf uulJ'_U'I.HJ_U'I.HJ_‘hUU;F i
94.0£0.1 o, I#0510-10 X_
= 94.0+0.1 o ane—s08 &
12.7+0.2 i 3 12.7+0.2 ,tf:I:— f,
H K %: —ﬂﬁﬁ=&ﬁﬁ:iI: E H S o
(o)) Q91 Type : 20£1.0 . o - Q92 Type : 16.5¢1.0
= Q92 Type : 16.5+1.0 *1 The bottom of the dielectric may be exposed. Q93 Type : 18.5+1.0
"E Q93 Type : 18.5+1.0 2 If a hole is on the top of the ferrite bead, the bead should not be exposed.
=]
o
=
'8 DSS6_U21/U31 VFS9V_Q91/Q92/Q93
©
= VFS6V_U31 _ 2.5104/-0.2 75 max.
= 5.0:0.870.2 2.5+0.4/-0.2 g3 2,54 max. 633 127 - 120max 0D 1.0 max.
% 635413 127 80max 0£1.0 ;é 10 max 2 f
® 2 T TIT 7 g
“ I E E,' 8‘ g 3.85:0.7 | =
11.040-1.0° 207 T 8% R “’] F-HHE f &
:0+0/-1. f L ] S 5.0+0.8/-0.2 2.5+0.4/-0.2 N tho T
*Eil g Wt 3o o0 0® o¢ i
sl Al o AR < N hd hd L "
o =S I Y [ N Y Y \E' N / 2 - HAFR—HAFRAATHAHHAE
g ® | 11.0+0/-1.0 +0.510-1.0 .
@ 4‘4””#4”%4““)—%%&0 st0-10 ©4.0+0.1 g :1: } é
E s % 12.7:02 F ‘—4&
§ 12.740.2 ooz 3 #M—ﬂ-ﬂ-ﬂ—ﬂ-ﬂﬂ—— E ’ s -
o H '; - H *1 Coating extending on leads does not exceed the start of the bend (point A).

U21 Type : 16.5+1.0
U31 Type : 18.5+1.0

Q91 Type : 20£1.0 Exposed electrodes are covered with solder.
Q92 Type : 16.5£1.0  *2 H: to be measured from the forming point A.
Q93 Type : 18.5+1.0  *3 The deviation between two ferrite beads should be less than 1.2mm.

*1 The bottom of the dielectric may be exposed.
*2 If a hole is on the top of the ferrite bead, the bead should not be exposed.

(in mm)

Continued on the following page.
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. Continued from the preceding page.
B Taping Dimensions

Ferrite Beads Inductors

VFR3V_U31 VFC2H_M1
12.7 5.040.81-0.2 3.0 max.
. 0+0.8/0.
5.0+08/-0.2 p0+08/02 .
: 25+0.4:0.2 6.35¢1.3 0+1.0 1.0 max.,
6.35£1.3 12.7 8.0 max. 0£1.0 5.0 max. o ]
0| ~
o T e
OAY @AY g2 4l @
3.85£0.7 g2
11.04041.0 ‘l i i 15415 2| 2| ssst07 .
N ( S 3
219 - 402 1t =
19000008 0 . NERER : z
2|5 | R S g ©4 RO o 11 PR -&y—g =
+— L JHHFHHHFHHHHHHHHHE \ s w \ \ o
1@ NH {— 2
04.040.1 >
12702 , 12.7:0.2 12 o400.1 2 =
. % () (1) o o I3
E:Ij E 2l o @
w 2 gl < (=)

(in mm)

Soldering and Mounting M\Caution / Notice Common Mode Choke Coils EMIGUARD®
(EMIFIL® with Varistor Function)

Packaging
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Global Locations

For details please visit www.murata.com

LV 7
@@~ @
@©©®
$ ©
= N
? @ @
/MNote
ﬂ Export Control g Please contact our sales representatives or

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.

prevention of defects which might directly

in applications other than those specified in
this catalog.

@ Aircraft equipment
@ Aerospace equipment

@ Undersea equipment
For customers in Japan:

Power plant equipment
For products which are controlled items subject @ P qup

to the “Foreign Exchange and Foreign Trade Law”
of Japan, the export license specified by the law
is required for export.

® Medical equipment

@ Transportation equipment (vehicles, trains,
ships, etc.)

@ Traffic signal equipment

Disaster prevention / crime prevention
equipment

@ Data-processing equipment

@ Application of similar complexity and/or
reliability requirements to the applications
listed above

Murata Manufacturing Co,, Ltd.

www.murata.com

product engineers before using the products in
this catalog for the applications listed below,
which require especially high reliability for the

damage a third party’s life, body or property, or
when one of our products is intended for use

Cat. No. C30E-4
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9 Product specifications in this catalog are as of May
2014. 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.

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

9 This catalog has only typical specifications.
Therefore, please approve our product
specifications or transact the approval sheet
for product specifications before ordering.

9 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.

ﬂ No ozone depleting substances (ODS) under the

Montreal Protocol are used in our manufacturing
process.

INNOVATOR IN ELECTRONICS
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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