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SYMBIOSIS &
COLLABORATION

KITAGAWA INDUSTRIES CO., LTD. A global
technology group providing high quality
for life’ s amenities through “Symbiosis &
Collaboration”

The high pace of industrial technology
innovationcan lead to various problems.
We carry out the research and propose the
solutions tothe problems in order to

provide a clean electromagnetic

environment.

First Solution
Proposer

R&D bases

Technology Center Kasugai factory Inazawa factory Thailand factory Wuxi (China) fac n factory



FUNCTIONAL FILM

Sputtering technology applied at the nano-Level for
producing functional coatings provides greater design
exibility for high density electronic equipment.

KG-GEL is a special polystyrene gel with super-low
hardness of ASKER FP, which provides excellent shock
buffering, vibration and noise damping for equipment
and sub-assembly components.

LOSTOMER (Vibration damping)

High vibration damping and heat resistant properties
(100%) for a wide range of applications. Can be
produced in customized configurations.

Using our original composite technology we
develop multifunctional materials for simultaneous
management of EMC and thermal problems.

Environmental policy

mmmm Example of hazardous element Analysis
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5 restricted elements
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retardant

KGS is equipped with hazardous element analyticalequipment to
provide safe products.
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¢ notice for improvements o changes in specification.
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For cable fixing on PC board

Please contact us if you have any questions about product.

8 purpose of suppressing EMC
t Fspecial

ON-BOARD CLAMP.

aboutthe possibilty of physical njury,fire or socil loss. lease contact us ifyou have any questions about
product application.

A [ANNOTATION]

@All specifications and characteristics shown herein are subject to change or discontinue the production without
notice for improvements or changes in specification.

@All specifications and characteristics shown herein are typical value, but are not guaranteed.
@Product specifications should be requested and identified details prior to actual use.

@KGS does not warrant any trouble and/or defects caused by misuse of product without characteristics, rating or
range of applications described in the product specifications.
Please contact us if you have any questions about product.

@Products in this catalog are mainly for the purpose of suppressing EMC (Electromagnetic Compatibility) for general
electronics devices and equipments. In case of special application such as higher reliability requirement or using
where may be caused damage to the assets, prior consent is necessary.

@KGS expends all possible means to improve quality and reliability of product, however misuse of product brings
about the possibility of physical injury, fire or social loss. Please contact us if you have any questions about
product application.

@Product might not be for sale by country or region.

@It s prohibited reprint of the article in this broschure without prior written consent by Kitagawa Industries Co., Ltd.




ON-BOARD (with support for automated mounting)

GROUNDING CONTACTS

For stable grounding contact between PC boards and PC board and chassis

Compact / Space saving / Large height type / Centered pick up
" o,

COIL ON-BOARD
CONTACT

ON-BOARD CONTACT

GROUNDING COMPONENTS

- R
=
0GSC

SIDE CONTACT

For low impedance grounding contact and screw securing areas

Lug terminals

ON-BOARD PLATE

GROUNDING CLIPS

For shielding can fixing and EMC grounding
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0G-R / OG-RM

ON-BOARD LUG
TERMINAL

L —

,95”555”.’"!#“”l!l

ON-BOARD CLIP

GROUNDING CLAMPS

For cable fixing on PC board

ON-BOARD SHIELD GUIDE

ON-BOARD CLAMP




o
T
ve]
o
>
A
(&)
z
-
=
"
[=
T
T
o
=5
=h
o
=
Q
(=
-~
o
3
Q
-
(1]
o
=
o
(=
=]
=
=]
=

S198JU0D)

sdi|D |suauodwod Suipunois)

2
o
E]
©
@

ON-BOARD SERIES

Grounding components, with support for automated
mounting on PC board.

Feature

© Space saving and FG reinforcement at design stage of PC board.
© Supplied with embossed tape for automated mounting by chip mounter.
© Suitable management for emission and ESD immunity.

(" ) (" )
ON-BOARD CONTACT | ON-BOARD CLIP
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Clip mechanism enables stable fixing
kand grounding for shielding can. )

Upper faces of mounted make
contact with chassis, PC
kboard and component, etc. Y,

(" )
ON-BOARD SHIELDING GUIDE

~

COIL ON-BOARD CONTACT

Displacement prevention mechanism
k‘\mproves shielding can grounding. )

Durable components for
grounding against vibrations
kand repeated compressions. Y,

(" )
| SIDE CONTACT |
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| ON-BOARD CLAMP |
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| ON-BOARD PLATE | | ON-BOARD LUG TERMINAL |
Side face of mounted parts Space-saving cable wiring on
. . mMMQ
makes contact with chassis, PC boards.
il ot e 9 m g g \ J

\PC board and metal frame, etc. ) S 2
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Reinforcement at contact points Improved grounding reliability at
provided for reliable grounding. screw area.
_ _J \_ _J

@®Notes for On-Board series
Please contact our sales department for mounting specifications such as recommended pad dimensions, etc.
Trial mounting using our products is required prior to purchase. Please check the notes indicated on the back cover.
Galvanic corrosion may occur by contact with other metals.
With regard to sales lot and delivery lead time, please contact our sales department.



ON-BOARD CONTACT.“0OG

Super-compact grounding components with wide variations

© Space saving, FG facilitated even where screws are precluded.
© Automated mounting on PC board is applicable.
@ Box structure is introduced for distortion, deformation and damage prevention.(excluding some part numbers)

® As described below

B Compact type B Space saving type B Large height type B Centered vacuum pick-up type

(Bununow pajewojne 1oy Hoddns yjm) aYvo9d-NO

Down-sized compact type for For space saving at pad area For large clearances Vacuum pick-up point is
narrow space configurations. on PC board placed at center

H Suppression of radiated emission by multi point grounding

<Experimental contents>

@ Exp 1: PC board + A2 metal plate (without grounding)

@ Exp 2: PC board + A2 metal plate (4 points:A, B, C, D)

@ Exp 3: PC board + A2 metal plate (8 points :A, B, C, D, E, F, G, H)

1. Without FG connection 2. 4 points grounding 3. 8 points grounding =~
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Digital ground ko]
173
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Multi point grounding enables large suppression effectiveness. (Multi point ground spacing is defined less than 1/8 of wavelength)
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ON-BOARD CONTACT.“0OG

0G-301012

Material :Phosphor bronze for spring(t=0.08mm)
Surface treatment : Partial Au plating

Recommended height :0.6~1. Tmm

320
g1 11D

2

1.6

_J
& |-

3.

OG-
2

Material :Phosphor bronze for spring(t=0.12mm)
Surface treatment :Partial Au plating

Recommended height :1.1~1.4mm

0G-301012

—#—Resistance B~ Compression force
40 08

30 06

o
°
5

acteristics between Compression Force and Resistance

Resistance
(mQ)

- o

3 8

s o

S =

Compression force
(N)

0G-320816

—#—Resistance ~B— Compression force
25 10

Resistance
@)~
ERR ]
. o

Compression force
)

o
o ™

0G-450818

=11

Material :Beryllium copper(t=0.12mm)

Surface treatment : Partial Au plating

Recommended height :1.2~1.6mm

0G-450818

—#—Resistance ~B—Compression force

Resistance
(mQ)

3 8
N

: oz

‘Compression force
(N)

0G-321022
O,
1

22 . =
L.
A
32 T

Material :Phosphor bronze for spring(t=0.12mm)

22

Surface treatment :PartialAu plating

Recommended height :1.5~2mm

haracteristics
06-321022
—@—Resistance =B~ Compression force
25 50
20 F 40
15 S—e—o 30

Resistance
(mQ)

10 \‘l%{.\‘ 20
5 ‘/ 10

een Compression Force and Resistance

Compression force
(N)

Material :Phosphor bronze for spring(t=0.12mm)
Surface treatment : Partial Au plating

Recommended height :1.5~2.3mm

06-542925

——Resistance —EB— Compression force

25 50

20 40 8
s 2
e _ 15 R 30§
i3 o+ o iz
2 E 10 20 £
< ) s

5 E—/‘E’_A—_E 1038

00

24 23 22 21 20 19 18 17 16 15 14

Gap
(mm)

Material :Beryllium copper(t=0.1mm)
Surface treatment : Sn plating

Recommended height :2.2~3.6mm

0G-503040

—4—Resistance -8~ Compression force

10 50

8 40 8
s &
g6 — 30 ¢
N ERRaes=1
2E 4 20 §
€ T g

2 108

0 00
38 36 34 32 30 28 26 24 22 20

(N)

Material : Beryllium copper(t=0.1mm)

Surface treatment :Sn reflow plating(Ni plated contacts)

Recommended height :2.2~3.4mm

5
T

Material : Beryllium copper(t=0.1mm)
Surface treatment :Sn reflow plating(Ni plated contacts)

Recommended height :2.2~3.4mm

Material :Beryllium copper(t=0.1mm)

Surface treatment :Sn reflow plating(Ni plated contacts)

R height :3.2~4.4mm

S : : Unit:mm
acteristics between CompreSS|on Force and Resistance % Partial gold-plating type is available. Please contact our sales representatives for details.

0G-363040

—#— Resistance ~B—Compression force
40 80
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Compression force

Gap
(mm)

0G-363040HD
* -8-0 force

Resistance
(mQ)
B
°
®
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00
36 32 28 24 20
Gap
(mm)

Compression force
(N)

0G-363050
—#—Resistance B Compression force
25

20 A 80
5" *Xzﬁ ,/ 60
Eo 40
5 H/\ 20

00

Compression force

EH{H Resistance

48 46 44 42 40 38 36 34 32 30 28

Gap
(mm)

% Please confirm "Notes for Onboard series" on page 2 prior to purchase.

(N)



0G-363050HD 0G-363065HD

i;[:_‘ 1.4
0.8
(0.8)
Z
° w
[ )
N o
66 A
w)
Material :Beryllium copper(t=0.1mm) Material :Beryllium copper(t=0.1mm) Material :Phosphor bronze for spring (t=0.12mm ’g
Surface treatment :Sn reflow plating(Ni plated contacts) Surface treatment :Sn reflow plating(Ni plated contacts) Surface treatment :Sn reflow plating §
Recommended height :3.2~4.4mm Recommended height :4.7~5.9mm Recommended height :4.2~5.5mm (7]
f=
T
tween Compression Force and Resistance 'g
0G-363050HD 0G-363065HD 0G-603060 +
< = force i =h
force ——Resistance —B— Compression force e}
20 12 20 12 25 F 50 -
9 3 3
i 5 s —— 5 i w0 =
230 N 53 10 0632 22 \ / 32 [}
&~ g = e 5 350 S 20§ 3
5 03 8 T s 0338 5 >— 108 Q
B -
0 00 0 00 0 00 (1]
46 44 42 40 38 36 34 32 30 61 59 57 55 53 51 49 47 45 58 56 54 52 50 48 46 44 42 40 o
Gap Gap G
o o o 3
=
=
=7
=]
0G-362550 0G-453060 Q
~
0
@
<
(6.6)
Material :Phosphor bronze for spring(t=0.08mm) Material :Phosphor bronze for spring(t=0.15mm) Material :Phosphor bronze for spring(t=0.2mm)
Surface treatment :Sn reflow plating Surface treatment :Sn reflow plating Surface treatment :Sn reflow plating
Recommended height :5~6.5mm Recommended height :3.6~4.5mm Recommended height :4.2~5.5mm

aracteristics between Compression Force and Resist:

0G-603070 0G-362550 0G-453060
——Resistance -8 Compression force 4 Rosi jon force 4 Resi —&-c fon force
25 25 20 80 25 10
20 AN 20 g 15 650 8 20 8 §
¢ 05 S
W . 8  oa s 6 5
is w §s g3 10 -— 0383 3¢ £z
2 E 10 - 10 §% 8 E 5/97";'\“ §s 3e0 48
= .,.a——B-E’"{ 3 S s 205 3
5 e— 05 § ] 5 2
0 00 0 00 0 — o
67 65 63 61 59 57 55 53 51 49 47 45 43 41 39 37 35 57 55 53 51 49 47 45 43 41 39
Gap Gap Gap
(mm) (mm) (mm)
o
2.4 o
=
— 32 =3
=
>
— oQ
Q
N o
u g
3
4.5 o
2
Material :Phosphor bronze for spring(t=0.2mm) Material :Phosphor bronze for spring(t=0.1mm) Material :Phosphor bronze for spring(t=0.15mm) ;_3._
w
Surface treatment :Sn reflow plating Surface treatment :Sn reflow plating Surface treatment :Sn reflow plating.
Recommended height :5.3~6.5mm Recommended height :2.7~4.4mm Recommended height :4.2~6.0mm =g
O
Unit:mm *»
aracteristics b en Compression Force and Resistance
0G-453070 0G-453048 0G-453065
f
i —&—Resistance —B— Compression force —4—Resistance ~B Compression force
10 10 40 20 25 5

©
4
©

Resistance
(mQ)
~
IS
Compression force
(N)
Resistance
(mQ)
S
°

N
3
N

Compression force
(N)
Resistance

mQ)

s

~

Compression force

(N)

};

w

e

~
~

°
o

67 65 63 61 59 57 55 53 51 49 44 41 38 35 32 29 26 63 60 57 54 51 48 45 42 39

Gap Gap Gap
(mm) (mm) (mm)

*Please confirm "Notes for Onboard series" on page 2 prior to purchase.
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COIL ON-BOARD CONTACT./OGSR

Durable components for grounding against vibrations and repeated compressions

© Durable components for grounding against repeated compressions.
© Products with wide range of use.

© Piano wire(® 0.45)(Au plating)
© Brass(t=0.3mm)(Sn reflow plating)

OGSR-506060 OGSR-506070 OGSR-506080 Characteristics between Compression Force and Resistance
2
o{y < %ﬂ' 0GSR-506060 0GSR-506070 0GSR-506080
=N . e o ot e i e e
©l &) .o P .
5 w0 ] o g w0

605 - e Flid o ule /
LN N NS S F e s e e ey N EN re————— ]
L H’WM N I IS N D I .._.wr‘\

. . 5 -*Q—G*r- X . M‘

w55 so a5 a0 20 65 60 ss 50 45 4o 50 15 10 o5 60 55 0 45
085 085 0.85 085 P P O
Recommended height :4.5~5.5mm Recommended height 4.7~6.5mm Recommended height :5.0~7.5mm
Unit:mm

% Please confirm "Notes for Onboard series" on page 2 prior to purchase.

ON-BOARD PLATE OGP

- = OGP configuration ensures reliable contact

< B

=

=
o = . Featre
==
- & © OGP solves contact failure problems caused by solder flux.
e & © Reliable contact is provided at FG reinforcement of PC board.
&

© Brass (OGP-3216 / Au plating , OGP-4520 / Sn reflow plating)

m.;lszézm
o .
o
Application examples

OGP-3216

®Effective contact

-OGP protects PC board from damage such as circuit pattern
damage by vibration etc at FG area.

-Gold plating is available at the required location on PC board.

® Alternative components to washers and lug terminals
-More compact than conventional lug terminals.
-OGP prevents loosening of screws when subject to vibration.

Unit:mm
*Please confirm "Notes for Onboard series" on page 2 prior to purchase.




SIDE CONTACT.“OGSC

© Side-contact is applicable on PC board edge against chassis.

© Grounding contact is applicable between mother PC board and vertically placed daughter board.

© 0GSC-402030:Down-sized compact design has been reduced by 80% of foot print area on PCB compared with
existing part.

© OGSC-756030:Structure resists deformation even during lateral sliding.

0GSC-402030

! - Mawral

© Phosphor bronze for spring (Sn reflow plating)

Characteristics between Compression Force and Resistance

" 0GSC-402030

(Bununow pajewojne 1oy Hoddns yjm) aYvo9d-NO

—- Resistance ~B-Compression force
20 20 Enclosure
°
8
15 N 508
® \__,/k«O—Q <
g~ £ s
0GSC-756030 3G 10 g8 10 82
S :
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= 5 o 05 ©
™ N
Y 0 . 5 * * - . * 00 PC board
02 04 06 08 10 12 14 16 18
Compression amount
2 4 (mm)
n 8, = | M 0GSC-756030
—&— Resistance —EB— Compression force
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% Please confirm "Notes for Onboard series" on page 2 prior to purchase.




ON-BOARD LUG TERMINAL “OG-R - OG-RM

Secure contact of screwed area

> S
= e . G
B @ © FG reinforcement and reliable contact are achieved.
=) SR © Prevention of screw loosening caused by vibration.
S 50 © OG-RM is a space-saving fully-flat shape.
=y e : © OG-RM30HF provides even further space saving.
T

c © Tough pitch copper*(Sn plating)
b 0G-RM26 is made of brass.

0G-AMOF 0G-AM30HF _____ocAves M ocheesn | 0G-R30 SN
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ON-BOARD CLIP,“OGCP

g Qs

l“‘ _vQMHHHHHHN«NIJ

0OGCP-421510

Applicable thickness:t=0.15+0.03

TR

(0.85)

4.3

0.35
uyg

guu

0.25 | |07

Automated mounting applicable fixture “On-Board Clip” for shielding can.

Feature

@ Clip structure enables easy removal of shielding can.
© Multi-point GND is provided to shielding can. Improved shielding effect can be achieved.
© OGCP-421510:Low height design, such as 1mm height.
© OGCP-1182435:Separate structure of clip and support portion resistant to side slide loading.
© OGCP-702020:Locking structure provides “click feel” on installation.
It provides certainty and improved workability.

Material

® OGCP-421510:Phosphor bronze for spring(Hot-dip Sn plating)

© OGCP-6850813R/0GCP-1182435:Phosphor bronze for spring(Sn reflow plating/Primary
plating Cu)

©® OGCP-650813G:Titanium Copper alloy(One side Au plating/The under plating by Ni)

© OGCP-702020:Phosphor bronze for spring(Sn reflow plating)

© OGCP-702020G:Phosphor bronze for spring(Gold plating)

OGCP-650813R OGCP-1182435 0OGCP-702020

Applicable thickness:t=0.15+0.2 Applicable thickness:t=0.30.02 Aoplicable thickness:t=0.30.02

6.5 1.8 el
whoeld || e
Mt

1.7 a.6) 2.6) 2

% Suffix "G" means Au plating. Please contact our sales representatives for details.

Unit:mm

[l Installation example:OGCP-702020(G)

Before shielding can installed

After shielding can installed

3 3% Shielding can fixing is not guaranteed if the clip only is used.

% Verification of actual use conditions is required prior to use,since resistance against drop impact varies according to the

weight of the shielding can.
% Please confirm “Annotation” on the last page prior to purchase.

(Bununow pajewojne 1oy Hoddns yjm) aYvo9d-NO
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ON-BOARD SHIELD GUIDE, “0OG-865028

Displacement prevention mechanism improves grounding of shielding cans.

© Guiding mechanism makes easy installation for shielding cans.
© Applicable even at corners of shielding cans.
© Multi-point contact with the shielding can provides higher shielding effectiveness.

0G-865028

o
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ve]
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o
3
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-
(1]
o
3
o
c
=
=
=]
a

(4.3)_
| o © Phosphor bronze for spring (Sn reflow plating)
,,H[, N ,%,
25 ‘ Reference Installation Specifications
8.6 ® Applicable plate thickness : t=1.9 or less
o, 10
= or more
H Shield case \

0 ! = —~
5 1.5 1.5 Board 8 Aln 2 22\

Unit:mm ! 0G-865028 0G-865028

% The product has no holding function for
shielding cans.

*Please confirm "Notes for Onboard series" on page 2 prior to purchase.
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ON-BOARD CLAMP_ “OGC

. Compact cable clamp applicable to automated mounting on PC board.

&\‘ % : Feature

]
-l \E © Supporting wire harness on PC board.
© Side and top insertion types are available.
© Automated mounting and reflow soldering onPC board are applicable without boring.
@ Wiring on PC board edges is available which brings space saving of equipment design.

Material

© Phosphor bronze for spring (Sn reflow plating)

0GC-331610 0GC-311510U

(Bununow pajewojne 1oy Hoddns yjm) aYvo9d-NO

Applicable harness diameter: ¢0.8 Applicable harness diameter: ¢0.8
! 3.1
U U
4&7 = 1.2 (0.1)

| |

3.3 0 | }‘Oﬁ>, uq-’

2 (0.95) o " "

0% B
| = S|=
g ql o 0GC-224018U

‘ 2l o

j = = = c i

09 Cable

0GC-224018U 0GC-331612
Applicable hamess diameter : ¢1.3~14 Applicable harness diameter : $0.86
|
gy Y
! ©
‘ ~—
i
= (1.5)

2 (0.85) ©

ol
| ~ alc
\ o = I
1
\

Unit:mm

% Please confirm "Notes for Onboard series" on page 2 prior to purchase.
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% Galvanic corrosion may occourby contact with other metals.

Reference

m Metal grouping (reference)

anode
Group I Group I Group II Group N
Mg Al Cd plating Brass
Mg alloy Al alloy carbon steel stainless steel
Al Zn-Zn plating Fe Be-Cu
Al alloy Cr plating Ni-Cr plating Cu, Cu alloy
Zn-+Zn plating Cd plating Sn-Sn plating Ni-Cu alloy
Cr plating carbon steel Sn-Pb solder Monel
Fe Pb Ag
Ni, Ni plating Brass Graphite
Sn, Sn plating stainless steel Rb
Sn-Pb solder Be-Cu Ti
Cu, Cu alloy Pt
Ni-Cu alloy Au

cathode




EMC GROUNDING
For CABLES

Plastic clamps with grounding function

_ N FGCS
FG CLAMP FG CLAMP

For BOARDS, ENCLOSURES

Plastic fasteners with grounding function

Guide rail for PC boards

FGS FGR-80WSREY;
FG SPACER FG GUIDE RAIL

Metal grounding components

Straps

Metal foil Wire mesh

_ GFGST FGM
HIGH-POINT CONTACT FG STRAP FG MESH




FG CLAMP “FGC

Plastic fastening and reliable copper foil grounding is provided simultaneously.

Feature

© Plastic body enables conductive layer to fit the cable and provides stable effectivity.
@ Conductive area employs highly reliable copper foil.
© Plastic materials prevent the clamp from damaging the cable.

) Material

© Plastic portion / nylon 66 (light gray / UL94V-0)
©® Conductive area / Copper foil

. —
B M3 screw assembly type Unit:mm
D © Part No. (A) B (©) D E F Applicable cable diameter
F FGC-3 R1.8 9.5 13.5 3.0 R1.5 $2.7~¢$ 3.5
f FGC-5 R3.0 | 10.7 | 147 | 43 | R2.0 | ¢3.2 $5.0~¢5.5
\KH FGC-8 R4.8 12.5 16.6 6.5 R2.3 $8.2~¢9.0
N
X o m M4 screw assembly type Unit:mm
Part No. (A) B (©) D E F Applicable cable diameter
FGC-3 M4 R1.8 9.5 13.5 3.0 R1.5 ¢2.7~¢ 3.5
FGC-5 M4 R3.0 10.7 14.7 4.3 R2.0 4.2 ¢$5.0~¢5.5
FGC-8 M4 R4.8 12.5 16.6 6.5 R2.3 $8.2~¢9.0

FG CLAMP.“FGCS

FG function combined wiring clamps

Feature

© Part numbers reduced through the integration of the plastic clamp and the metal FG component.
© Plastic and metal portions can be separated for disposal.
© Easily detachable cables allow improvement for maintenance.

Material

© Plastic portion / nylon 66 (Natural / UL94V-0)
© Metal portion / Phosphor bronze (Sn plating)

Installation specifications

$8INSO|OUS pue Spieoq Dd 104

A c » Board thickness : t0.811.6
Plastic portion ~ = Hole diameter : ¢4.832
a B
D m .
Metal portion ~ Unit:mm
i . Part No. (A) | (B) Cc (D) | Applicable cable diameter
Jul
f FGCS-5 7.0 [ 23.3] 55 5.7 ¢$5.0~¢5.5
2 FGCS-8 95 275 ] 85 8.7 ¢7.0~¢8.5
(14.3) (D)




FG SPACER FGS

Screw free fixing spacer is combined with EMC grounding
function.

Feature

© Grounding at the center of the PC board is easily achieved.
© Suitable for total cost downsizing through high workability and reduction of part numbers.

Material

Plastic portion

© Plastic portion / PPHOX (Black / UL94V-0)
© Metal portion / Phosphor bronze (Sn plating)

(B

Installation specifications

m (@:Board thickness,/t=1.6~2.0mm Unit:mm

H +0.1
.Hole d|ar.neter/dJ 4.0¢'mm Part No. A 8)
Vietal oori » (@:Board thickness,/t=1~2.0mm

etal portion Hole diameter,” ¢ 4.8°3'mm FGS-38 9.8 203
FGS-4S 1 11.4 21.9

FGS-6S 14.4 24.9

FGS-8S 17.7 28.2

FGS-9S 20.0 30.5

S9|qed 104
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FG GUIDE RAIL “FGR-80WSP

Grounding function added to the PC board guide rail

Feature

© Contact fingers of the guide sandwiches the PC board so that grounding is achieved from either top or bottom
face.

@ Spherical profile of the contact area prevents any damage to the PC board pattern.

© Assemble using M3 screws or nylon rivets.

Material

© Plastic portion / Polycarbonate (Black / UL94V-2)
© Metal portion / Phosphor bronze (Sn plating)

®3.1
| e e e
- H&y = 3 0= 3 = | = /‘
Plastic portion Installation specifications
- Metal portion
©| X 3-¢3.1%" .
v/ ‘ — Unit:mm
il il :ﬁ
7 75 Part No. A B
- 70+0.1
S B FGR-80WSP 70 80

HIGH-POINT CONTACT “HPC

Suitable for contact in large clearance applications

s9|ge9 104

Feature

© Special profile allows the contact clearance to vary from 10 to 20 mm.
© No change in spring length when compressed results in space saving.
© Assembled by screw or double-sided adhesive tape.

Material

© Stainless steel (SUS304,t=0.15mm)

elD

$8INSO|OUS pue Spieoq Dd 104

<p3.2/ Adhesive tape Part No. Specification
2 Gﬁ HPC-10-20T Double-sided adhesive tape attached
5%HPC-10-20T only Unit:mm HPC-10-20 without Double-sided adhesive tape




FG STRAP.GFGST

Metal foil employed EMC grounding material

el Size variation
\ © Flexible coated metal foil allows applications in narrow Part No. A B

space configurations. GFGST-50-8-M3 50 ®3.2

M3 GFGST-100-8-M3 100 3.2

GFGST-150-8-M3 150 $®3.2

: GFGST-50-8-M4 50 4.2

Material GFGST-100-8-M4 | 100 | ®4.2

M4 GFGST-130-8-M4 130 4.2

Structure © (MCopper foil / Tough Pitch Copper (t0.1mm) GFGST-150-8-M4 150 | ®4.2

< © @Heat shrink tubing / Polyolefin GFGST-220-8-M4 220 4.2

0) @ @ 22
[
@ 7)) Ay
NY |
1
4 A 4 . .
Impedance characteristics
Unit:Q
. (MHz)
Properties SreoierEy GFGST-50-8-M3 | GFGST-100-8-M3
1 0.13 0.28
© Surface resistance «+«-+-- 0.002Q 25 319 7.01
(Value shown was measured with GFGST-50-8-M3 between both terminal ends) 100 12.79 28.38
500 72.03 225.57

3% All specifications and characteristics shown herein are typical values, but are not guaranteed.
% All specifications and characteristics shown herein are subject to change without notice for improvements or changes in specification.

FG MESH. FGM

Metal mesh employed EMC grounding material

Feature

© Excellent flexible structure comprises metal wires braided into a cylinder mesh, coated with insulator.
© Large surface area of conductive mesh provides excellent impedance characteristics in the high frequency range.

Material = M3 screw assembly type Unit:mm
© Mesh / Tinned copper wire Part No. A = c
© Terminal / Round terminal FGM-50-M3 50

© Coating / Heat shrink tube (black) FGM-100-M3 100 T
8.5 2.5 o
FGM-150-M3 150 %
FGM-200-M3 200 (@)
Metal mesh 2
]
@) e =
| 1 M4 screw assembly type Unit:mm g
) ! Terminal Part No. A (B) © =
Coating o
FGM-50-M4 50 CJD
FGM-100-M4 100 Q
8.5 2.5 o
FGM-150-M4 150 ‘é
FGM-200-M4 200 )

%*Please contact our sales department for sizes outside
of those specified.




ELECTROMAGNETIC NOISE SUPPRESSION SHEETS

ROMA O PPR O
d Dp 0 b D d d p around
Soft ferrite (Standard) Magnetic metal filler type (High performance)
P21 P25
me

Ferrite sheet

P22 P23
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MAGNETIC FOIL

Effective suppression against electromagnetic noise at low frequency and leakage of magnetic flux

Magnetic foil film

MFM ‘

MAGNEFILM

s}eays uoissaiddns asiou d118uSeWw 041093
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ELECTROMAGNETIC NOISE SUPPRESSION SHEET

Effective suppression of electronic equipment noise

Feature

@ Noise is easily suppressed with the simple assembly. Attach, sandwich and wrap around.
@ Broad range of variations, sheet, core, heat-conductive types etc.
@ Custom cutting and secondary processing are available.

I Noise damping

Noise level is lowered by loss effect of magnetic substance,
with smaller reflection suffered by conductive shielding materials.

4 N ([ A

Shielding material Electromagnetic noise suppression sheet

S133HS NOISS3dddNS 3SION JILINOVINOYLOT1T

reflection large reflection small

damping large

J \ J

damping small

\

I Suppression of antenna effects decreases the noise.

Radiation noise is emitted by cables or patterns acting as an antenna.
The magnetic substance reduce the noise by minimizing such antenna effects.

4 N ([

\

Equivalent circuit with the suppression sheet

S}aays uoissaiddns asiou JjouSew0.109|3

Equivalent circuit without the suppression sheet

<

QD

1]

2

L1 Ri L1 Ri L2 Rz P=3
(9]

Electromagnetic noise suppression sheet a"

\ \ Circuit board j K V\ Circuit board j
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ELECTROMAGNETIC NOISE SUPPRESSION SHEET

Electromagnetic Noise Suppression Sheets

Sheet

MAB / MG-O3A

Flexible resin based product has a wide range of

applications.
Ferrite sheet
FFS/FFSX
| 1 1
. =@ Achieve a good balance between thinned ferrite and high-performance
. nu with the new manufacturing process.
HEEEERN
(] [ ) i
Magnetic foil film
MFEM

Effective for reducing electromagnetic noise at low frequencies
and against leakage of magnetic flux. Problems for which the
usual absorption sheet is not sufficient.

Property comparison (reference)

Attach Sandwich

Effectiveness

[N
i
[N
i
[N
i
|
1 10 100 1000 10000

Frequency [MHZz]



EMI ABSORPTION SHEET,“MAB

Flexible sheet consists of resin with soft ferrite filler

Feature

© Sheet thickness, 0.4 - 4.0mm are available.

© Flexible and easy handling.

Material

© Soft ferrite + resin

Part No. MAB-03
A 0.4/1.0/2.0/4.0
Volume rmistivity 107
Flame resistance uUL94v-0*
Material Soft ferrite + resin
Feature Various thickness

S133HS NOISS3dddNS 3SION JILINOVINOYLOT1T

% Adhesive tape not included

Properties
I Permeability 1 Reflection loss
Frequency[GHz]
20 AB-03 0 1 2 3 4 5
— ur 00
=== MAB-03 pur" \ m
— 15 = ~ 'a
3 g L\ :
= L =" \ Network analyzer ]
= T~ = N —— 3
Z 0 B 2 s N 3
- =
: \\\ £ \ ST1 gl PORTT PORT2 5
£ yq S 20 — : Coaxial line 3
N : 2.
& s AR N % \ : 3
AT AR O =25 e MABO3=1mm) T =
JEVSR BPECI TLL ol  MAB-03[t=0.4mm] est piece 8
ot —30 . P g
10 100 1000 8
Frequency[MHz] 2.
(=]
=]
&
]
%The values are measured data for reference, not I Transmission loss &
guaranteed.
Frequency[GHz]
1 2 3 4 5

\\M\M

|
e
o

Network analyzer

SO
]

/

=
QO
oQ
>
D
=2
(¢]
e
g

S21
A

|
e

Transmittance[S21] [dB]

w— MAB-03[t=1mm]
s MAB-03[t=0.4mm]
L

|
|4
o




SMARTPLY “FFSX

RFID-NFC(13.56MHz)

Ferrite sheet for metal interference solution
for RFID and NFC (13.56MHz).

Feature

© Improve the communication performance of RFID reader and tag by suppressing the metal interference.
© Ferrite material in which Q factor has been maximized at 13.56MHz is used for the sheet.
© Sintered material but thin with excellent in flexibility that enables easy design of custom profiles.

Material

| © © PET with adhesive layer
| | © Ferrite sheet
J

© Double-sided adhesive tape

S133HS NOISS3dddNS 3SION JILINOVINOHLO3 T3

i S Dimensions
- Unit : mm
ABSoftferrite Part No. A B C D E F
C,D:Profile(PET with adhesive layer) FFSX'O -I '5060T 01 01 6
OFETwithan i e FFSX-0.2-5060T 50 60 515 | 615 | 02 0.26
0o s s vos FFSX-0.3-5060T 03 | 036

% Custom designs available. Please contact our sales representative for further information.

Properties Application
I Permeability W Contactless IC smart card system
13.56MHz
m 120 T 1T
8 ur' Degraded communication by Communication
g 100 /‘\\ [ interference from metal plate performance is improved
= IR TN
o < 80
£ 5 N Mafgnlgno
= = ie
o :; 60 N Antenna pattern”; }/ \
> 3 :
=3 5 0 \ :
o ~

3 £ 10 & b Reader/
2 & A \ S Writer  —>

S :
_% 20 4 \\ I A\
2 / \\ \ S /
[S)
S 1 10 100 1000 FFSX
(2]
‘DD' Frequency [MHz]
@
w

% The values are measured data for reference, not guaranteed.

Frequency[MHz]
10 11 12 13 14 15 16 17 18
I Coupling loss between antennas 06
T
?8 ®Test specification 08 "\\
o~
3 Antenna NETWORK ANALYZER = / \\ \
= i - ADVANTEST R3754B B, -1
o Size 31x42mm(Inner diameter) = / \
— W L~
% Number of turn 3turns 5 12 1 \ \ \
ooo ? N
Gap between antennas 3mm ooo % / \
ooo S i,
Gap to metal plate 1mm o 2l ED / // / \\\ X
Magnetic substance '§ -1.6 T Reference »
8 / / / T
— FFS-0.3(SMARTPLY)

Size 50x 60mm -18 Magnetic substance [
. - = MG-09A-0.5
¢— Magnetic Magnetic substance
Gap to antenna Omm (Contact) substance ‘ ‘ \
-2
FFSX-0.3:10.3mm Metal ol 13.56MHz
eta plare * Metal plete,No magnetic substance

TG FFS-0.3:t0.3mm

MG-09A-0.5:t0.5mm




SMARTPLY “FFS

High performance ferrite sheet achieves excellent noise
suppression simply by affixing it to desired areas.

Feature

© Excellent noise suppression in low frequency range compared to metal filler electromagnetic noise suppression

sheet.
© Heat resistant tape allows application for areas where temperature can be elevated.

© Excellent insulation property due to its sintered body.

Material

© PET with adhesive layer
© Ferrite sheet
© Double-sided adhesive tape

S133HS NOISS3dddNS 3SION JILINOVINOYLOT1T

B Dimensions
@ ® AB:Soft ferrite
= C,D:Profile(PET with adhesive layer) Unit : mm
% | Part No. A B C D
< | &) (DPET with an adhesive layer FFS-0.3-1010T 10 10 115 115
(@Ferrite sheet :
| | (®Double-sided adhesive tape FFS-0.3-1020T 20 215
] FFS-0.3-1515T | 15 | 15 | 165 | 165
D FFS-0.3-2020T 20 215
20 21.5
FFS-0.3-2030T 30 31.5
® FFS-0.3-2525T | 25 | 25 | 265 | 265
o @ | FFS-0.3-3030T | 30 30 315 | 315
Adhesive layer
0| @ JAchesive ayer FFS-0.3-5050T | 50 | 50 | 55 | 55
oy © - m
)
\@ \@ 3% Custom designs available. ' ' . 2—
Please contact our sales representative for further information. g
&
=
@
Properties Application g
200 AN E— W EMC suppression for IC 2
\\ ====FFS ur 2
Metal filler EMC noise suppression sheet pr’ @
- \ ------ Metal filler EMC noise sus:ression sheet :r" ‘é
g \ =
5 2
g 100 ¥The values areéneasured for reference, g"
4 not guaranteed.
: N
& L L
7
l"'
0 m oL

1 10 100 1000
Frequency [MHz]

=
QO
oQ
>
D
=2
(¢]
e
g

Mounting FFS onto IC device

Gently bend the liner
while take the ferrite
sheet off.

It is not advisable to reuse the product once it is removed.




MAGNEFILM “MFM

Effective for electromagnetic noise at low frequency and leakage of magnetic flux

Feature
© Magnetic foil laminated with plastic film.

Material

© Magnetic metal foil + PET film

PET film (laminate)

S133HS NOISS3dddNS 3SION JILINOVINOHLO3 T3

/ Part No. MFM-1-0.2-012012T MFM-1-0.2-020020T
[112(Magnetic foil) [J20(Magnetic foil)
(mm)
Dimension [112 (Magnetic foil ) [J20 (Magnetic foil)
[J14(Laminate ) [J22(Laminate)
Magnetic metal material Thi((r:TI](r:gss 0.2(Including adhesive layer)
(10MHz)
Permeability 65

(mT:Milli-Tesla)

Properties
W For Magnetic interference % For Electromagnetic wave
®Magnetic measurement using a gauss meter ®\Measurement of resistance element
Without MAGNEFILM With MAGNEFILM 100 ‘ B
[~ === MAGNEFILM

- [~ = Cable (no shielding) /|
o VAl
o
=3
3 MFM:I12 g

. mm =

[0}

& e 810 A
3 ©
5] o —
6. g f
S o 1 /
o L=
g /I
2 1 - /
g 10 100 1000
3 Frequency(MHz)
w
g i i High loss effect is achieved at low frequency with MAGNEFILM on both sides of
2 MAGNEFILM Reading Attenuation FPC (Length : 10cm).
@
@ None 4.78mT _—
w
< 1 sheet 3.39mT 29%
QO
0
] 2 sheets 2.14mT 55%
=
=)




MG ABSORPTION SHEET “MG-03A

High performance type mixed with magnetic metal filler

© Excellent processability, with secondary processing provided to fit the specific application.

@ Refer to the table below.

Variations Sy VEOER
(mm) / Thickness™ 0.5/1.0
(ur’) /Permeability 25/10MHz
Q-cm) 107
Volume resistivity
AR ESsiEmes Equivaleunl;gtgHUBL 94 HB
Material Magnetic metal material + rubber

*Adhesive tape not included

MG-03A

Heat-resistance has been improved up to 150°C. " Permeability
© Heat-resistant rubber based material enables application at wide range of © MG-03A Series
—— MG-03A ur'
temperature from -40 to 150C. - MG03A ur"
@ No chlorine or bromine materials are used. —30
S
E
E 20
%
@ [~~H
E 10
01 10 = 100 1000

Frequency[MHz]

" Reflection loss W Transmission loss
MG-03A Series MG-03A Series

Frequency[GHz]
0 1 Frequency[(?Hz]

0 o 0 3 4 3

1 AN \
5 -2 AN g -5
S L N = N

N

g AN N 8 —10 \\
S 5 \ § \
§ -6 \ // é o =
% %
o -7 &

Y 1 / S 20 — MG-03At=1mm]

—MG-03A[t=0.5mm] ‘ — MG-03A[t=0.5mm]
9 —25

% The values are measured data for reference, not guaranteed.

S133HS NOISS3dddNS 3SION JILINOVINOYLOT1T
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MEMO

ELECTROMAGNETIC NOISE SUPPRESSION SHEETS Electromagnetic noise suppresion sheets | Magnetic foil




FERRITE CORE PRODUCTS
TOROIDAL / SLEEVE TYPE

Provided with plastic housing and fixtures for labor-saving assembly

Sleeve cores with plastic housing Toroidal cores with plastic housing

Split type Heat resistant type Split type

; =
,‘h q{“k’ %'c A

GRFC RFC-3%%MA GTFC

SLEEVE FERRITE LOW CUT FERRITE LOW CUT FERRITE  TOROIDAL FERRITE TOROIDAL FERRITE TOROIDAL FERRITE SLEEVE FERRITE
CLAMP CLAMP CLAMP CLAMP CLAMP CLAMP CLAMP

Sleeve cores Toroidal cores

Non Split type Non Split type

ot Wy W32 W 0 Y

GRIB GTRE TRMH

GRIP CORE RIB CORE SLEEVE CORE  TOROIDAL CORE ~ TOROIDAL CORE  LOW CUT CORE  LOW CUT CORE LOW CUT CORE
(High u type) TOROIDAL CORE

FLAT TYPE

For a flat cable and FPC

Flat cores
Non Split type Split type

i

=
GSSC ’ GSSH

FPC CORE FLAT CORE FLAT CORE SPLIT FPC CORE OPEN CIRCUIT CORE

Smartply Flat cores with resin clamp
Split type Split type

SMARTPLY BLOCK CORE BLOCK CORE FLAT CORE

Others

Other ferrite

Non Split type

MPTR

FINEMET CORE AMORPHOUS CORE METAL CORE RADIATION NOISE SMD COMMON MODE CHIP BEADS
ELIMINATION FILTER FILTER FILTER




FERRITE CORE SELECTION CHART

150kHz~
For conducted disturbance (power line noise)

Excellent heat resistance housing [ LOW CUT FERRITE CLAMP_“RFC-MA p.31 I
Sleeve type [ LOW CUT FERRITE CLAMP “MRFC p.30 I

m Split type
X (Ferrite clamp type)
A %I SLEEVE FERRITE CLAMP./GRFC-13 p-29 I
H L_arge core ) I
) gg bl eERlE | SLEEVE FERRITE CLAMP, RFCH13AFC20 P-29 I
o
A
m TOROIDAL FERRITE CLAMP /GTFC-41-27-16 D.32
U
g Suitable for large current capacity p.55
o RADIATION NOISE FILTER,“RN80UD i
c
9| = I AMORPHOUS CORE/AFO1 p.54 I
(72}
Non-ferrite material (
[ FINEMET CORE F D.53 I
Non split type = [ METAL CORE/MPTR p.54 I
[ TOROIDAL CORE “TRCB D.43 I
"Low cut ferrite core"
for low frequency range ( 41
|_ LOW CUT CORE (High u type)/ TRMH p.

= [ LOW CUT CORE /TRM p-42 I

Large core for multiple cable turning p.38
TOROIDAL CORE./GTR-40-27-15 .

Applicable to discrete device 35
GRIP CORE ~GRIP p.

30MHz~
For radiated noise (signal noise)

[ TOROIDAL FERRITE CLAMP./GTFC p32 l
4 : Toroidal type
g [ TOROIDAL FERRITE CLAMP,/GTFCK,GTFCR 033 l
e
o p.29
: Sleeve type SLEEVE FERRITE CLAMP.”GRFC .
wn
oy Sl e = [ FLAT CORE(Split type) /GSSH p47 I
2 (Ferrite clamp type) RITtYD
Y For ribbon cables,FPC etc. ( .48

I OPEN CIRCUIT CORE.“GFPO )

%[ p.48 |

SPLIT FPC CORE /GFPH

-n
oy Easy asembly on ribbon cables : I BLOCK CORE,/BCN p-51 I
i ' ) p.49
With double-sided adhesive for FPC SMARTPLY “FFPC
[ TOROIDAL CORE/GTR D.38 I
Toroidal type
[ TOROIDAL CORE “GTRE D'4O I
%I p.36 |
N el e SLEEVE CORE/GRI
Sleeve type
Q = [ RIB CORE/GRIB p.36 I
3
@ Z|_For ribbon cables,FPC etc. >I FPC CORE~GFPC p-44 I

Easy asembly on ribbon cables - [ FLAT CORE/GSSC p.46 I

I SMD COMMON MODE FILTER “KWCM D56 I
Autopmated .« P.58 I
SMT type |_SMD COMMON MODE FILTER/KWCM-HS

[ SMD COMMON MODE FILTER,/KWCM-HDMI p59 l




SLEEVE FERRITE CLAMP.“GRFC

Fair-Surface type with no protrusion of snap or hinge parts

Feature

© Split ferrite cores with plastic housing for easy fixing on assembled cables or cables with
connectors.

©® Cable tie can assist to hold electric wires and enables the product to be fixed to wire harness.
(Excluding GRFC-3/4,RFC-H13,RFC-20)

© Wire guiding system prevents wires from being pinched when winding assembly.

Material

© Ferrite Core:Soft ferrite
Housing:PAG6 (Color:Light gray.Flammability: UL94V-0)
(Color:Black,/Flammability : UL94V-2)

S10NA0¥d JHO0D FLIHH3d

* Black type has "BK" at the end of the part number.

#RFC-H13, RFC-20 have different configurations. Contact us for the details.
A c

RFCK2-20 (RFC-20 with mounting fixture is
available. Contact us for the details.)

= =

)
D
Unit:mm
Part No. A B (6] D Applicable cable diameter | Impedance* Q/100MHz (1 turn)
GRFC-3 13.7 13.5 18.0 - ¢$3.0~4.0 = 35
GRFC-4 13.7 13.5 27.5 - ¢$3.5~4.5 = 75
GRFC-5 18.1 18.4 31.5 35.5 ¢$4.5~5.5 =100
GRFC-6 18.1 18.4 31.5 35.5 ¢5.5~6.5 =100
Impedance vs frequency GRFC-7 1425 | 15.8 20.0 24.0 Max. ¢ 7 = 45 5‘
GRFC-8 20.1 | 204 | 315 | 355 $7.5~8.5 = 75 S
GRFC-3 GRFC-9 20.1 20.4 31.5 35.5 ¢ 8.5~9.5 = 75 8
GRFC-10 26.3 26.4 32.4 37.2 $9.5~10.5 =105 ~
GRFC-13 29.1 29.4 31.5 36.3 $12.5~13.5 = 95 %
_ 100 m
< RFC-H13 [ 317 [ 294 [ 410 [ — $12.5~13.5 =170 3
§ . RFC-20 40.0 40.0 47.0 - Max. ¢ 20 =180
E
% Contact us for the measurement conditions.
" Feaeny ) -
GRFC-4 GRFC-5 GRFC-6 GRFC-7 GRFC-8 2
L
100 ] 100 100 100 100 Lrp ]
s S S s s o
E E E E E
' Fvec‘:_lency (MHz‘)ou - ' Frec‘;Llency (MHz‘)ﬂo e ' Fret‘qtlency (MHz‘)w e ' Fret‘:iency (MHz‘)DO . ' Fre(‘:Jency (MHz‘)oD -
GRFC-9 GRFC-10 GRFC-13 RFC-H13 RFC-20 —
L] lii - 1
5 == 5 5 5 ===
E E E £ £
' Fre;mncy (MHZ‘;O - ' Fren‘qzency (MHz‘)‘70 - ' Frez;?Jency (MHz‘) - ' Fret‘qzency (MHz‘)D0 - ' Fvet‘:iency (MHz‘)Du -

%The values are measured data for reference, not guaranteed.




LOW CUT FERRITE CLAMP “MRFC

FERRITE CLAMP for low-frequency range with UL94V-0
housing.

© Effective solutions for suppression of disturbance from switching power supply and motor.

© Due to conditioning the ferrite material, the product is suitable for suppressing low frequency noise from 150kHz
to 30MHz.

© With optional mounting fixture, the product can be assembled on enclosure by screw.(MRFC-13, MRFC-20)

S10NAo¥d 340D F1IHH3d

© Ferrite Core:Soft ferrite
Housing:PAB6 (Color:Light gray,/Flammability:UL94V-0)

A C

bd bd
/ =

<P/N for the product with fixture >

fr
&

MRFCK-13 MRFCK2-20

¥MRFCK2-20 is provided
with mounting fixtures on both side.

Unit:mm
— Part No. |P/N for the product with fixture | Applicable cablediameter | A B C D |Impedance Q/10MHz (1turn)
(o)
g_. MRFC-8 - Max. ¢ 8.5 20.1|20.4 |31.5|35.5 = 20
L MRFC-13 MRFCK-13 Max.¢ 13.5 29.1(33.05(32.3 | 37.1 = 20
;, MRFC-20 MRFCK2-20 Max. ¢ 20.0 40.3| 40 47 | 53.5 = 20
)
@
<
(0]

Impedance vs frequency

MRFC-8 MRFC-13 MRFC-20

=

Impedance (Q)
Impedance (Q)
Impedance (Q)

il
L] ‘
10 100 001 o1 T 10 100 001
Frequency (MHz)

10 100

o1 T
Frequency (MHz)




LOW CUT FERRITE CLAMP “RFC-+MA

Ferrite clamp with excellent heat resistance, effective for
‘ . prevention of conducted/radiated noise in low- -frequency range

©® Operating temperature: -40°C to +125°C

© Suitable for suppression of low-frequency noise (150kHz to 30MHz) of power supply system.

© Split type Ferrite Clamp, making it easy to apply to assembled wires.

©® Housing with anti-slip means for cable tie around its outer side. Highly reliable because of the
lock of the housing as well as the fastening of the tie. *Excluding RFC-20MA

© The material of the plastic housing is UL94V-2 certified.

© Ferrite Core:Soft ferrite
Housing:PAB6 (Color:Natural /Flammability :UL94V-2)

S10NA0¥d JHO0D FLIHH3d

I Application

slip-proof for band

® VVehicle ECU, inverter, low-frequency noise prevention by motor drive

I Specification

V Unit:mm
m Part No. A B Cc Applicable cable diameter
& RFC-8MA 20.6 19.8 34.0 ¢ 8.5(MAX)
A RFC-13MA | 29.6 28.4 34.0 ¢12.5~ 135 -
' RFC-20MA | 40.0 40.0 47.0 ¢ 20(MAX) g
=
D
~
2]
(9]
@
<
(0]
Impedance vs frequency
RFC-8MA RFC-13MA RFC-20MA
Al
=
E E £
:H F‘requency‘(MHz) oo ‘0‘ (;‘vequency‘(MHz) ' l] 0F‘vequency‘(MHz) ° "

% The values are measured data for reference, not guaranteed.




TOROIDAL FERRITE CLAMP_ “GTFC

Toroidal design that makes cable easy to turn around it

Feature

©® Split ferrite cores with plastic housing for easy fixing on assembled cables or cables with
connectors.

© Cable tie can assist to hold electric wires and enables the product to be fixed to wire harness.
(Excluding GTFC-41-27-16)

® Wire guiding system prevents wires from being pinched when winding assembly.

Material

S10NAo¥d 340D F1IHH3d

© Ferrite Core : Soft ferrite
® Housing:PA66  (Color: Light gray ~Flammability : UL94V-0)

GTFC-skk-sk k- %
Profile © Profile @ (GTFC-41-27-16)

A C A
Unit : mm
Profile| Applicable cable
Part No. e A B C | Impedance Q/100MHz (1turn)
GTFC-16-8-13 ® Max.¢ 7.2 22.3|20.1 |18.9 = 45
GTFC-16-8-16 ® Max. ¢ 7.2 22.3|20.1 |21.9 = 55
- GTFC-20-10-10 | @ Max. ¢ 8.5 271|249 | 16 = 40
8 GTFC-23-11-14 | ® Max.¢105 | 30.5 | 28.3 [20.2 = 55
§ GTFC-25-15-12 | @ Max. ¢ 13 31.1 | 289 |17.8 = 40
~ GTFC-28-16-13 | @ Max. ¢ 14.7 35.1 | 329 |18.8 = 50
(2] GTFC-28-16-20 | ® Max.¢ 14.7 35.1 | 32.9 | 25.8 = 70
§ GTFC-41-27-16 | @ Max. ¢ 26 482 | 445 |19.6 = 50
@ Impedance vs frequency
GTFC-16-8-13 GTFC-16-8-16 GTFC-20-10-10 GTFC-23-11-14 GTFC-25-15-12

3 o
=3 o £l _ égg _ o i _ o 1l e

g g g g g

g g g g a g

g g g g ) g

g . g . g g g

E E E £ £

" Feaeny ) " ety ) " Feaeny ) " Feaeny ) N A
GTFC-28-16-13 GTFC-28-16-20 GTFC-41-27-16
-} 100 100 — 100
O s = s igs s gt
— @ @ ©
7 é === é 10 ig Q===
' Fre;)ency (MH;;D - ' Fre;;ency (MH;)OO - ' Fre:uency (MHz‘)00 -

3 Contact us for the measurement conditions.



TOROIDAL FERRITE CLAMP_“GTFCK

Toroidal cores with easily mounting fixture on chassis

© GTFCK series, which are provided with mounting fixtures, can be assembled on chassis by using a screw.

m

m

A

. Material 2

-

m

© Ferrite Core : Soft ferrite (o)

® Housing:PA66  (Color: Light gray /Flammability : UL94V-0) %

m

Unit Y

ni mm <

Part No. Profile Applicable cable| B | ¢ |mpedance Q/100MHz (Tturn) 8

diameter c

GTFCK-16-8-13 | O Max.¢7.2 |32.5|20.4|18.9 = 45 9{

GTFCK-16-816 | ® | Max.¢7.2 |325|20.4)21.9 = 55 &L
GTFCK-20-10-10| @ Max.$8.5 |37.1 (249 16 = 40
GTFCK-23-11-14| @ Max.¢10.5 |40.5 |28.3 |20.2 = 55
GTFCK-25-15-12| @ Max.¢13 |41.2|28.9|17.8 = 40
GTFCK-28-16-13| @ Max.¢ 14.7 |45.3 329 |18.8 = 50
GTFCK-28-16-20| @ Max.¢ 14.7 |45.3 | 329|258 = 70
GTFCK-41-27-16| @ Max. ¢ 26 51.8|445|19.6 = 50

Profile @ Profile @

TOROIDAL FERRITE CLAMP_“GTFCR

Toroidal cores with removable fixture

© Snap fastener for re-use is available for the product with fixture "GTFCR".

© Ferrite Core : Soft ferrite
® Housing:PA66  (Color: Light gray ~ Flammability : UL94V-0)

9A99|S / [BPI0I0 |

1el4

Unit : mm

PartNo.  |ProfigAPPicablecablel 5 | g | ¢ | D | mpedance 0/100MHz (1tum)

GTFCR-16-8-16 ® Max. ¢ 7.2 35.8120.1 [{16.3 |21.9 = 55
GTFCR-41-27-16| @ Max. ¢ 26 55.2 | 445|236 (19.6 = 50
Mount hole Profile® Profile®
_ U —o
©
) @ =
L s - + e
(C) N | 135
= % © 7 T V
(A = (D)
©) A | 135
. N L
) ~ )

*The values are measured data for reference, not guaranteed.




SLEEVE FERRITE CLAMP_ “KCF

cables

S10NAo¥d 340D F1IHH3d

© For noise problems arising from office automation equipment or other digital equipment.
© Internal and external power cable.

© Internal cables between PC boards and data connectors.
© White Plastic case available.

Split cores with plastic housing for easy installation on wired

@ Split construction permits easy insertion on pre-installed cable and installed or cables with connectors.
© Kept in a plastic case, ferrite will not crack or chip. (UL 94 V-2)
© Cable is fixed firmly by plastic housing

Unit: mm
) Impedance* () | Impedance* (Q)
Part No. (A) (B) (0] Max. cable diameter 25MHz 100MHz
KCF-50* 23.0 15.0 14.0 05.0 93 157
KCF-65* 32.6 17.8 19.2 06.5 176 267
KCF-100* 32.6 22.5 23.0 210.0 151 226
KCF-130* 32.7 29.2 30.2 013.0 152 228

*Contact us for the measurement conditions.

* White type is without ending / Black type has "BK" at the end of the part number

Impedance vs frequency properties*

o, KCF-50
8
6
4 /
2 /// ™~|
b= 100 f
o —
S g g
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2l S 4
= =
%) E P
o 10 ¢4
< 8
] 6
4
2
2 4] 6] 81 2 4] 6| 8|1 4] 6| 8]1
1 10 100 1000
Frequency (MHz)
o0, KCF-100
8
6
! N
//
2 | —1
__100f
g g —
g A
g— P
10 1
8
6
4
2
2 4| 6| 8|1 2 4| 6| 8|1 4| 6| 8|1
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Frequency (MHz)

om0, KCF-65
8
6
4
——/
2
100
g
P
g
10 1
8
5
4
2
2 4] 6] 8|1 2 4| 6] 8|1 2 4] 6/ 8[1
1 10 100 1000
Frequency (MHz)
o, KCF-130
8
5 VT
4 g
//
2 /
100
o 8 V
;’ 6
é )
g |
£ 4
10
8
6
4
2
2 4] 6| 81 2 4] 6] 8|1 2 4] 6] 8|1
1 10 100 1000
Frequency (MHz)

*The values are measured data for reference, not guaranteed.



GRIP CORE.“GRIP-3.5-1.8-2

Ferrite core applicable to discrete device without adhesive

Feature
© Because temporaly fasten is available, it is much easy installation of discrete device with the product onto PC n
board. g
© Fastening with no adhesive can be reduced conventional adhesive dispensing process. P
© Ringing suppression is available from FET or diode. H
(2}
(@]
A
m
Material ;
(@)
© Soft ferrite g
© Silicone rubber O
_|
(/2]
Unit:mm
Part No. Profile | Height | Clindrical Lead Outer Diameter | Rectangular Leadcross-sectional dimension

0.8~1.5(Width)/0.3~

GRIP-3.5-1.8-2 04.4 2.8 ¢0.6~1.6 0.7(Thickness)

2.8

Impedance vs frequency

[ Application

Ferrite core

044

Impedance(Q)

1 0 100 100
Frequency(MHz)

Silicone rubber

*The values are measured data for reference, not guaranteed.
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RIB CORE.“GRIB

2 hole type small core

© Soft ferrite

-n
m
A
A
-
m A c
(2]
o
P Impedance vs frequency
m
GRB-3577 A"y | ==
% mnm =TT~ EPm————
o o i
: Q) | -EE===
o =i
_|
(72}

100 I
/ D
V4 ¢

Impedance(Q)

Unit:mm
N A A Part No. A | B | C |oD| E |mpedance*0/100MHz (1 tum)
1 10 100 1000
Fraquanc(H) GRIB-357-7 | 34 | 69 | 70 | 1.5 | 35 = 75

. % Contact us for the measurement conditions.
%The values are measured data for reference,

not guaranteed.

SLEEVE CORE_“GRI

Non-split sleeve cores

© Soft ferrite

_|

o

=3

. 4 4 s == LN e .

< O

~

%) VI i

@

@

<

m

oA C
Unit:mm
Part No. @A oB C Impedance*()/100MHz (1turn)

GRI-3-4-1 3 1 4 > 25
GRI-3.5-3.5-122 35 12 | 35 > 25
GRI-3.5-7-1.2 35 1.2 7 = 40
GRI-4-5-1.5 4 1.5 5 = 30
GRI-11-18-5 11 5 18.5 = 85
GRI-11-20-5 11 5 20 = 90
GRI-11-25-5 11 5 25 =105
GRI-12-16-8.5 12 8.5 16 = 35
GRI-12.3-20-7 123 7 20 = 70
GRI-14-28-6 143 6.3 28.6 =130
GRI-16-20-7 16 7 20 = 95
GRI-16-28-7 16 7 28 =130
GRI-16-28-8 16 8 28 =115
GRI-16-28-9 16 9 28 = 95
GRI-17.5-28.5-10.7 17.5 10.7 28.5 = 85
GRI-18-28-10 18 10 28 =100
GRI-26-28-13 26 13 28 =120

Contact us for other numbered parts not listed above, and for measurement conditions.
¢ Contact us for the measurement conditions.




SLEEVE CORE.“GRI

Impedance vs frequency

Impedance (Q)

Impedance (Q)

Impedance (Q)

Impedance (Q)

GRI-3-4-1 GRI-3.56-3.5-1.2 GRI-3.56-7-1.2 GRI-4-5-1.56 GRI-11-18-5
1000 1000 1000 1000 1000
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*The values are measured data for reference, not guaranteed. reference, not guaranteed.




TOROIDAL CORE.“GTR

Non-split toroidal cores

$

m ° © Soft ferrite
] %eoe
g Unit:mm
g Part No. oA oB c Impedara:et:l 2‘1)100MHZ
:Ou GTR-7-3-4 7 3.5 4 =20
g GTR-9-5-8 9 5 8 =30
o GTR-10-5-5 10 5 5 =25
2 T GTR-11-5-9 11 5 9 =45
g GTR-12.5-8-12 12.6 8.1 12 =35
— L GTR-13-7-6 13 7 6 =25
@ u GTR-13-7-12.7 13 7.1 12.7 =45
GTR-14.5-10-8 145 10.2 8 =20
GTR-16-8-13 16.5 8.2 13 =55
LL GTR-16-8-16 16.5 82 16 =65
on . GTR-16-10-7 16 10 7 =25
GTR-16-10-10 16 10 10 =30
GTR-18-10-6 18 10 6 =25
GTR-20-10-5 20.5 10.2 5 =25
GTR-20-10-10 20.5 10.2 10 =45
GTR-21-13-6 21.2 12.7 6 =25
GTR-22-14-10 22 14 10 =30
GTR-23-11-14 23.6 11.4 14 =60
GTR-25-15-8 25 15 8 =30
GTR-25-15-12 25 15 12 =40
GTR-28-16-13 28 16 13 =45
GTR-28-16-20 28 16 20 =70
GTR-31-19-8 31 19 8 =30
GTR-40-27-15 40.6 27.4 15 =45

*Contact us for the measurement conditions.
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TOROIDAL CORE “GTR

Impedance vs frequency

GTR-7-3-4 GTR-9-5-8 GTR-10-5-5 GTR-11-5-9 GTR-12.5-8-12
1000 1000 1000 1000
100 100 100 100
g g = = =
@ @ = a @ a =TT
3 L 3 3 3 3
g g g g g n
E E E E E m
2
k © % o0 k W % 0% k W 0 0% k O o o0 K E o 1000 - |
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1000 1000 1000 1000 X
m
B )
_ 1o o _ o _ o _ == m
c c c < <
- _ - s s s o
g I e 2 4 e < )
g g g g g
8 B i 8 g c
g 1 g 1 2 0 2 10 -3
g £ £ £ E (2]
-
(72}
1 1 1 1 i
1 10 100 1000 1 10 100 1000 1 10 100 1000 i 10 100 1000 1 0 100 1000
Frequency (MHz) Frequency (MHz) Frequency (MHz) Frequency (MHz) Frequency (MHz)
GTR-16-10-7 GTR-16-10-10 GTR-18-10-6 GTR-20-10-5 GTR-20-10-10
1000 1000 1000 1000
100 100 100 100
g g g g g
@ « Q @ ¥ @
g LA g g [ g ] 2
8 8 g 3 g
8 o= g w0 g w0 & g
E =i E E E E
1 1 1 1 i
1 0 100 1000 i 0 100 1000 i 10 100 1000 i 10 100 1000 T 0 100 1000
Frequency (MHz) Frequency (MHz) Frequency (MHz) Frequency (MHz) Frequency (MHz)
GTR-21-13-6 GTR-23-11-14 GTR-25-15-8 GTR-25-15-12
1000 1000 1000 1000
100 100 100 100
g = = = =
@ @ = @ @ i @ T
g H g g g g
g 8 g 3 g
- g w0 g w0 g g
E E E E E
' ' 1 1 i
T 10 100 1000 T 10 100 1000 i 10 100 1000 i 10 100 1000 1 10 100 1000
Frequency (MHz) Frequency (MHz) Frequency (MHz) Frequency (MHz) Frequency (MHz)
_|
GTR-28-16-13 GTR-28-16-20 GTR-31-19-8 GTR-40-27-15 o
1000 1000 1000 1000 a
3
L
100 100 100 100 ~
g = g = g g P
g 8 g i 8 o )
g g 3 3 ]
S 10 o 10 2 10 2 10 <
E E E E [0))
i 1 1 1
1 10 100 1000 1 10 100 1000 1 10 100 1000 1 10 100 1000
Frequency (MHz) Frequency (MHz) Frequency (MHz) Frequency (MHz)

]
=

*The values are measured data for reference, not guaranteed.
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TOROIDAL CORE “GTRE

Impedance vs frequency

GTRE-14-12.5-8

1000

3
8

Impedance(Q)

1 10 100 1000
Frequency(MHz)
GTRE-14-14-8
1000
~ 100 /
a
3
2
S =
g
g .l
=10
1
1 10 100 1000

Frequency(MHz)

% The values are measured data for reference,
not guaranteed.

Oval style enables space-saving compared with toroidal type

© With cable either single or multiple turns, the over-all profile is lower than toroidal cores (refer to Fig. below).
© Oval shape allows assembly on connected cables with rectangular connectors, etc.

® Soft ferrite

ol <
b Toroidal core GTRE
B E
Unit:mm
Part No. A B C D E Impedance* Q/100MHz (1 turn)
GTRE-14-12.5-8 12.5 = 30
14.0 8.0 10.0 4.0
GTRE-14-14-8 14.0 = 35

% Contact us for the measurement conditions.



Impedance (Q)

Impedance ()

LOW CUT CORE (High p type).” TRMH

Most suitable ferrite core for suppressing conductive noise at 1 MHz or less

Feature

© Due to the higher impedance in the frequency range of 1 MHz or less, the product is effective for suppressing
conductive noise around 150kHz.

® As the number of turns increases, the impedance improves and a better effectiveness of noise suppression can
be obtained.

© Resin coated core prevents from cables getting damaged by the edge of the core.

© The wide variation of size is available. (7.2~ 87.9)

Material

S10NA0¥d JHO0D FLIHH3d

©® Mn-Zn soft ferrite (epoxy coating)

I Specification

Unit:mm
Epoxy coating (surface) Part No. A B C Impedance Q/1MHz (1turn)
. TRMH-16-8-16E 16.9 | 7.2 | 16.8 =18
TRMH-20-10-10E 21.0| 9.2 [ 109 = 11
m TRMH-25-15-12E 259 | 14.1 | 12.8 = 9
A c
s — TRMH-31-20-15E | 32.1 | 19.0 | 15.9 = 9
TRMH-38-19-13E 39.1 | 18.0 | 13.9 = 11
TRMH-47-27-15E 48.3 | 26.0 | 15.9 =10
TRMH-65-38-30E 67.3 | 36.6 | 31.1 =12
TRMH-74-46-20E 75.76 |44.22| 21.0 = 6
TRMH-103-66-25E |105.6 | 63.1 | 26.9 = 6
TRMH-160-90-26E |165.1 | 87.9 | 28.1 = 6
Impedance vs frequency
_|
@] Turn e 2TUIN e 3/Turn ]
=3
Q
TRMH-16-8-16E TRMH-20-10-10E TRMH-25-15-12E TRMH-31-20-15E TRMH-38-19-13E =
1000 1000 ~
2]
100 100 [}
5 @
<
g g g g 3
E E E E
1
— : —_— —_— —_— — !
Frequency (MHz) Frequency (MHz) Frequency (MHz) Frequency (MHz) Frequency (MHz) ;)_n
TRMH-47-27-15E TRMH-65-38-30E TRMH-74-46-20E TRMH-103-66-25E TRMH-160-90-26E =
giiin il i
i g St s e g 5
H g g g
! £, £ £ E

o T 10 o i o i i 10 01 [ 10
Frequency (MHz) Frequency (MHz) Frequency (MHz) Frequency (MHz) Frequency (MHz)

#The values are measured data for reference, not guaranteed.
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LOW CUT CORE “TRM

"Mn" ferrite cores, suitable solutions for conductive and radiation noise in low frequency range

Feature

© High impedance noise filter in low frequency (kHz to MHz) range.
© Epoxy coated ferrite core has rounded corners to reduce load on cable.

%:

Material

© Mn-Zn soft ferrite (epoxy coating)

Unit:mm
Impedance* 0/ 10MHz
Part No. A B (o]
Epoxy coating (surface) (2turn)
. TRM-16-8-16E-WE 17.0 7.1 16.9 = 70
u TRM-20-10-10E-WE | 21.0 | 9.1 | 109 = 35
TRM-25-15-12E-WE | 26.0 | 14.1 | 129 = 35
A c TRM-31-20-15E-WE | 32.1 | 19.0 | 15.9 > 30
TRM-38-19-13E-WE 39.2 [ 17.9 | 14.0 = 35
TRM-47-27-15E-WE 48.5 25.7 | 16.3 = 25
Impedance vs frequency
] Turn w2 TUrn 3 Turn
TRM-25-15-12E-WE TRM-31-20-15E-WE TRM-38-19-13E-WE

10000 10000 10000

1000 1000 1000

Impedance (Q)
Impedance (Q)
Impedance (Q)
Impedance (Q)
Jmpedance Q)
N

i i R o o 1 o oo o ] CE— oar o ] R
Frequency (MHz) Frequency (MHz) Frequency (MHz) Frequency (MHz) Frequency (MHz)

TRM-47-27-15E-WE

Impedance (Q)

1
001 X 1
Frequency (MHz)

10 100

%The values are measured data for reference, not guaranteed.



Impedance (Q)

TOROIDAL CORE “TRCB

TOROIDAL CORE with housing which is suitable solution for
suppressing noise in low-frequency range.

© With plastic housing preventing from cracking and chipping of the ferrite core.
© Effective noise filter for suppresing low-frequency noise in kHz to MHz range with the higher impedance
characteristics.

© Torodial Core: Mn-Zn Soft ferrite
© Housing:PA66(Color:Natural / Flammability:UL94V-0)
© PET with adhesive layer

S10NA0¥d JHO0D FLIHH3d

Unit:mm
/_ Part No. A B © Impedance* Q/10MHz (1 turn)
TRCB-19-10-10 | 20.0 | 8.1 (11.7) = 11
m
K+J TRCB-25-15-12 | 26.7 | 13.3 | (13.5) =z 8
\/ TRCB-38-19-13 | 40.5 | 16.6 | (15.1) =7
A % Contact us for the measurement conditions.
TORO[DA_L CORE housing TOROIDAL CORE
Material : PAGG Material : Mn-Zn Soft ferrite
_Q—l \‘\

(@) —P:_

PET with adhesive layer I

Impedance vs frequency

TRCB-19-10-10

1000

1000

9A99|S / [BPI0I0 |

100

Impedance (Q)
Impedance (Q)

1el4

1
001 or 10 100 001

1 10 T T
Frequency (MHz) Frequency (MHz)

%The values are measured data for reference, not guaranteed.




GFPC CORE “GFPC

Suitable solutions for FPC noise problems

® Provided with 3mm and 5mm and 2.3mm thickness types.

-
g © Effective filtering performance for emission noise from FPC.
2
-
m
(@)
o
A
m
z - Maeral
o
] © Soft ferrite
c
()
-
(2]
< A m O‘
C: N R
— ===
E A
D
-
A > M| O
[ T I ——
. E < D
_|
]
o.
Q
=
N '
» Unit:mm
3
s Part No. Profile A B C D E Impedance*Q/100MHz (1turn)
GFPC-11-8-2 ® 11.0 0.7 8.0 9.0 = 25
GFPC-16-8-2 ® 155 0.7 8.0 12.0 = 25
GFPC-18-3-2 ® 18.0 0.7 2.3 3.0 14.5 = 20
GFPC-18-8-2 ® 18.0 0.7 8.0 14.5 = 25
GFPC-22-8-2 ® 215 0.7 8.0 18.0 = 25
GFPC-16-5-3 ® 16.0 0.5 5.0 11.5 = 20
GFPC-16-8-3 ® 16.0 0.5 8.0 11.5 = 25
GFPC-24-12-3 ® 23.3 0.9 30 12.0 20.0 = 30
GFPC25-10-3| @ 255 08 ’ 10.0 215 = 25
GFPC-25-15-3 ® 25.5 0.8 15.0 21.5 = 35
GFPC-31-12-3 @ 31.0 1.0 12.0 27.0 = 30
GFPC-16-12 ® 16.0 0.5 12.0 11.5 = 45
GFPC-16-20 ® 16.0 0.8 20.0 11.5 = 60
GFPC-25-12 ® 24.5 0.5 12.0 20.0 = 35
GFPC-25-20 ® 245 0.5 5.0 20.0 20.0 = 50
GFPC-31-12 ® 31.0 0.5 12.0 27.0 = 40
GFPC-46-12 ® 46.0 0.5 12.0 41.5 = 40
GFPC-56-12 ® 56.2 0.5 12.0 52.4 = 35

*Contact us for the measurement conditions.




GFPC CORE . “GFPC

Impedance vs frequency
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*The values are measured data for reference, not guaranteed.
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FLAT CORE.“GSSC

Noise suppression for ribbon cables

Feature
- SSC suppresses emission noise for ribbon cables, FPC etc.
m
A ) A
o :
= Material
m
. [aa]
(2} Soft ferrite
(@) o¢j ===
A
m
U
b} E D
o
o
c
(o) Impedance vs frequency Unit:mm
_|
@ Part No. A B C D E Impedance*()/100MHz (1turn)
GSSC-33.5-8 335 14 65 8.0 284 = 30
1000 GSSC-33.5-10 335 14 ’ 10.0 284 = 30
. GSSC-33.5-10-2 335 22 74 10.0 27.0 = 30
S GSSC-33.5-12 335 14 120 284 > 35
8 H GSSC-33.5-20 335 13 200 2738 2 50
ks i i GSSC-40-12 400 13 120 350 = 35
“é& == GSSC-45-8 452 13 6.5 8.0 400 > 30
11}
= il GSSC-45-12 452 13 12.0 40.0 = 35
1 f "l GSSC-50-12 50.0 14 120 449 = 35
1 10 100 1000 _CQ_ 576 13 120 2 >
Frequency (MHz) GSSC-58-12 520 = 35
»* Contact us for the measurement conditions.
GSSC-33.5-10 B GSSC-33.5-12
1000 === == 1000 1000
i
. e & i
o
9, 100 9 100 \cD/ 100
i @ i =
S i 8 S i
% i P g I 1Ml
5' 8 10 8 10 8 10
= o Q. — =
o, IS =i il IS i £ i
ro¥ < il = = v 4 m
o V4 ] 1
= 1 I 1 1 I
9 1 10 100 1000 1 10 100 1000 1 10 100 1000
] Frequency (MHz) Frequency (MHz) Frequency (MHz)
<
° M GSSC-33.5-20 1o, 1M GSSC-40-12 M GSSC-45-8
1000 E—=——rm —— = 5 i 1000 ===FH ===z =R
S % g S}
Pl 4 o 1 H H g
: T H o 1T 11 (&) T
= fi=adt i 5 R f 5
o o 9 A
Q 10 2 == H 2w
1l — ii 7
1 I | 1
1 10 100 1000 ! 10 100 1000 1 10 100 1000
Frequency (MHz) Frequency (MHz) Frequency (MHz)
B GSSC-45-12 W GSSC-50-12 M GSSC-58-12
1000 === === === === 1000 ey =
— _ | - H _ i
~ 100 d <
100 @ 100
2 | 8 i 8 i
c ii| i c 1|
© i 3 i © i
© D o
S o 10 S
£ H il £ EF i E = i
7 i n - 1l
4
, | | I F |
1 10 100 1000 1 10 100 1000 1 10 100 1000
Frequency (MHz) Frequency (MHz) Frequency (MHz)

*The values are measured data for
reference, not guaranteed.



FLAT CORE.“GSSH

Split core type for easy assembly on wired or connected cables

Ny

Feature

© For filtering noise emission from ribbon cables, FPC etc..

=
m
A
- 2
Material o
m
) (@)
© Soft ferrite (@)
X
m
)
A
(@)
w)
Cc
(o)
—|
(/2]
A
&)
o §$ ===
E D
Unit:mm
[P B3, A ® | © D E Impedance* 0/100MHz (1 tum)
GSSH-33.5-12 335 12.0 270 = 35
GSSH-33.5-20 335 20.0 270 = 50
12 | 66
GSSH-40-12 400 12.0 348 = 35
GSSH-45-12 452 12.0 400 = 35

% Contact us for the measurement conditions.

Impedance vs frequency

M GSSH-33.5-12

1000 == 1000

SA99|S / |epIoIo ]

Impedance (Q)
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N
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10 100
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M GSSH-40-12 B GSSH-45-12

1000 1000 =3 = ==

100
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Impedance (Q)

1 100 1000 1 100 1000

10 10
Frequency (MHz) Frequency (MHz)




GFPH CORE.“GFPH

Split core for convenient fitting on pre-wired cables

© FPH ferrite core for effective filtering emission noise from FPC.

-
m
X
Y
=  Material
m
(2] ® Soft ferrite
%
Impedance vs frequenc:
m p quency
U
X
() GFPH-10-6-5 A
O 1000
c
(@] —
- o
m I~ ———
100 /. © 1} ===
g =a=
8
5 U/ E D
§ 10
y,
L/
1 10 100 1000 Unit:mm
Frequency(MHz) Part No. A (B) ©) D E Impsdancet'l'jg]l)mOMHz (1
*The values are measured data for reference,
not guaranteed. GFPH-10-6-5 10.0 1.8 5.0 6.0 6.8 25

% Contact us for the measurement conditions.

OPEN CIRCUIT CORE “GFPO

Open magnetic circuit structure provides high impedance with close contact on FPC

b

‘ © Effective for noise attenuation over a broad frequency range, because the structure leads to a small impedance
difference between individual cables of the FPC.

aA99|S / [EpI0IO ]

Impedance vs frequency ® Soft ferrite
GFPO-23-8-3 GFPO-25-12-3 A
1000 1000
o] o
7 /
100 it i 100 i = £
@ 1T g E D
: :
g / % H /
10 10
i : .
1 ./ 1
1 10 100 1000 1 10 100 1000
Frequency(MHz) Frequency(MHz) Unit:mm
*The values are measured data for reference, Part No. A B © D E Impedance * Q/100MHz(1turn)
not guaranteed.
GFP0-23-8-3 23.0 8.0 19.0 30
GFPO-25-12-3 25.0 0.5 2.8 120 21.0 35
GFP0O-31-12-3 31.0 120 27.0 35

*Contact us for the measurement conditions.




SMARTPLY “FFPC

| Thin Ferrite Sheet provides optimal EMC solution for FPC and FFC.

Feature

© Product design enables the sandwiching of FPC or FFC from top and bottom to suppress EMC.
© Suitable for mobile devices with its thin and light properties.

@ Its flexible property does not impair FPC's flexibility.

© Prevent cracking and scattering of ferrite with PET and adhesives.

Material

© PET with adhesive layer
© Ferrite sheet
® Double-sided adhesive tape

S10NA0¥d JHO0D FLIHH3d

Dimensions
—_ '// . it :
< (e} I////// Adhesive layer Unit : mm
oy ° '{" ,...’AKZ/‘.....
. ' Part No. Applicable Part No. Applicable
A | B | C | D | cablewidth A | B | C | D | cablewidth
AB:Soft ferrite FFPC-0.3-10-5 5 [325| 65 FFPC-0.3-22-8 8 [60.5| 9.5
C,D:Profile(PET with adhesive layer) 10 10 22 22
FFPC-0.3-10-10 10| 30 | 11 FFPC-0.3-22-14 54 | 15
per i an adhesive oyer FFPC-0.3-128 |12 | 8 [385| 95 12 FFPC-0.3-27-14 | 27 | 14 | 705|155 27
(@Double-sided adhesive tape
FFPC-0.3-14-14 | 14 | 14 | 38 | 15 14 FFPC-0.3-44-14 | 44 98 | 15 44
3% Custom profiles design is also available. Please contact our sales representative for further information.
Properties = Permeability
200
—TTN | e
Higher insertion loss and excellent EMC suppression in low frequency range (30MHz~300MHz) \ :m:gg:"'ur; 1] —
compared to metal filler electromagnetic noise suppression sheet. *; \ “' g
Radiated emission level from differential signal cable with component. 5 100 N g
TR TN ~
Higher Rt "\Ei:'s e
° 1 10 100 1000 2
[MHz] @
— Impedance vs frequency
. Metal filler .EMC
noise suppression sheet SMARTPLY Emission level 1000
= FFPC-03-22-147
[- - - -Freco3-22-148 3
EIOO ;J—n
Mounting FFPC onto flexible cable -

1 3

10 100 1001
[MH z]

S

*The values are measured data for reference,

1.Gently bend the liner 2.Attach SMARTPLY 3.Attach on part 4 Fold part so as to attach part@on the back not gUaranteed.
while take the ferrite to the cable on and wrap with side of part@ It's ready by simple procedure.
sheet off. part(d). SMARTPLY around
the cable. . .
Application
|
EMC suppression for FPC
° o 3% Itis not advisable to reuse the product once it is removed.

Ferrite REE PET with an
adhesive layer /




SMARTPLY ENGINEERING SAMPLE KIT “ESF-18

Various Smartplys in one booklet

vides optimal EMC solution W Feature High performance ferrite sheet achieves excellent noise
W Feature T,g;";,ec"gff;”:;‘ B 2 suppression simply by affixing it to desired areas.

juct gesign anables the sanduiching of . Excallent noise suppression nlow frecuency .
P i s ot o auiress ENC. o Comood 1 ot he SachaBC
\ from oot noise suporession shoet.
'\, utadl for mabie devices e
gt oroperies. Heat resistant tape allows appication or areas
here e can be elevated:
provent e d

Excallent insulation property due to ts
sintered

Il Dimensions W Dimensions

PartNo. A Part No.

FFPC03105 [Frs0310107]
0 lFrso.

FFPCOS10.10) 310207,

FFPC0a-128 | 12 [Frs031515T"

Frcas 12 14 1 e s0azoeor
Frcoszes |, @ Frs0sa000r]
Frrcosez1a : Freoaasest]

[Feecoseria] 27 : Frs033000T]
= Freossosor

M Samples
Higner insertion loss and excellent EMC suppression in low frequency range
(30MHz~300MHz) compared to metal filer electromagnetic. noise suppression sheet.

e SMARTPLY.

-
m
A
2
|
m
(2]
@]
A
m
T
A
(@]
=)
c
O
-
n

Wetal il EMC

M Impedance vs. Frequency

Mounting FFPC onto flexible cable

BLOCK CORE “EFC

Labor-saving assembly and fixing by combination with plastic clamp

—|
o
=2
Q.
aQ
o
~N
2
@
C<D EFC-25-N/S EFC-40-N/S Snap on type mounting
D EFC-50-N/S hole and pitch
[a] [a}
Impedance vs frequency rJ
1000 A A
G
F F
a 100
H (i 04.8+5°
g ﬁ" o
E 10 - T °
p
1
1 10 100 1000
Frequency(MHz)
EFC-25S/N
1000
Unit: mm
o
— I -
CDD- 100 Impedance*®
2 S = = Part No. A B © D E F G P Q/100MHz(1 turn)
2 T
H HHH EFC-255 | 44 33,0+05-0 | 470 | 330 | 330+-0.1 116
E 10
| EFC-40S 63 52,0¢1,1-0 | 77,0 135
64,5 | 64,5+/-0,15
EFC-50S 76,5 64,541,311 | 79,5 141
! " . 1000 2+1,21-1| 13,0 28,5
L EFC-25N 44 33,0+40,5/-0 | 47,0 116
Frequency(MHz)
ERCA0SMN EFC-40N 63 52,041,110 | 77,0 135
*The values are measured data for EFC-50N 76,5 64,5¢1,3-1 | 79,5 141

reference, not guaranteed. *Contact us for the measurement conditions.




Impedance (Q)

BLOCK CORE,“BCN

Labor-saving assembly and fixing by combination with plastic clamp

© Split core type, easy assembly on wired or connected ribbon cables.

m
® Plastic clamp integrated type allows easy assembly. g

Y

-

m

. Materal 3

(@]

T A
m

e © Core / Soft ferrite %

© Clamp / Nylon 66 (Light gray / UL94V-0) (o)

A )

G S
Unit:mm -

E (/2]

o Part No. A B ©) D E ® Impedance* Q/100MHz (1 turn)

E——
(c)

BCN-26 45.0 19.6 34.0 59.5 =125

t o
BCN-40 63.0 20 30.0 52.0 76.5 =137

19.5
Double-sided adhesive tape BCN-50 76.5 64.5 90.7 =142

% Contact us for the measurement conditions.

Impedance vs frequency

BCN-26 BCN-40 BCN-50
1000 1000 1000
100 aal 100 E 100
g g
3 8
§ g
g g
o g g
£ £

g o 00 g 0
Frequency (MHz) Frequency (MHz) Frequency (MHz)

9A09|S / [BPI0I0 |
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FLAT CORE.“FP

Split core with metal clip (FP16.5-2-10.25 excluded)

©Kitagawa offers a line of bisected flat cable suppression cores to attenuate radiated EMI emissions from ribbon

-
m cables.
% © Ferrite assembly press-fitted into a pair of metal clips.
e ©® Metal clips included, except FP 16.5-2-10.25
m
(@)
(@]
i . Material
m
% © Soft ferrite
(@]
)
c
(@)
_|
” E
ST V—T7FF F———-
M\ m\ o - = = — —
D
A
Unit: mm Impedance (Q)
Part No.
A B C D E 25 MHz|100 MHZ
FP 16.5-2-10.25 16.5£0.25 [ 0.60.2 2.0:0.2 | 10.25:0.2 [ 12.5+0.3 29 72
FP 38-6.35-10 * 38.0£1.0 0.8+0.2 6.35+0.25 10.0+£0.4 26.6+0.7 45 107
FP 38-6.35-25.4 * 38.0+1.0 0.8+0.2 6.35+£0.25 | 25.4%0.7 26.6£0.7 103 173
FP 45-6.35-10 * 45.0£0.75 | 0.8+0.2 | 6.35+0.25 | 10.0£0.4 | 34.4+0.7 41 98

FP 45-6.35-28.5 ** | 45.0+0.75 0.8+0.2 6.35+0.25 | 28.5%0.7 34.4x0.7 84 166

FP 55.1-6.35-28.5 *ok 55.1+1.2 0.8+0.2 6.35+0.25 | 28.5+0.7 43.7£1.0 78 179

FP 63.5-6.35-13 * 63.5+1.3 0.8£0.2 6.35+£0.25 | 13.0+0.4 52.0+1.1 45 114

FP 63.5-6.35-15 * 63.5+1.3 0.8+0.2 6.35+0.25 | 15.0+0.4 52.0+1.1 50 124

FP 63.5-6.35-28.5 *ok 63.5+1.3 0.8+0.2 6.35+0.25 | 28.5%0.7 52.0+1.1 74 1565

The values are measured data for reference, not guaranteed.

*Metal clips (KE-MC-10 or KE MC-13) are included
* Metal clips (KE-MC-13) are included

_|
o
Q
=3
g
=
N
2]
@
)
<
)

Shape of FP 16.5-2-10.25 is slightly different.

*Contact us for the measurement conditions.




Impedance (Q)

Impedance (Q)

FINEMET CORE “F

Toroidal cores employing “FINEMET”, nanocrystalline soft
magnetic material

Feature
© High impedance in MHz frequency range and under. -
©® FINEMET has very high Curie temperature (570°C) which results in stable magnetic characteristics at high g
temperatures. 2
© As FINEMET has high saturation magnetic flux density, three times higher than ordinary ferrite cores, superior |
suppression of spike current is possible with smaller cores. ;")
(@]
A
m
U
P
(@)
)
c
9
Unit: mm %)
/\ Part No. A B c
. F2515D 28.0 12.820.5 16.8
u - - — F3320E 35.8 17.320.5 17.5
F3724E 40.0 21.1£0.5 17.6
F4424G 46.5 21.5£0.5 228
F4535G 49.0 31.0£0.5 25.0
F6045G 64.0 41.0£0.7 25.0
A C
F7555G 79.0 51.0£0.7 25.0
FINEMET is a registered trademark of Hitachi Metals, Ltd.
Contact our sales department for details.
Impedance vs frequency
F2515D F3320E F3724E F4424G F4535G
100° 100° g 100 _|
= o
2= 5]
’ o
g g g g =
§ § £ § »
g g i g, 2]
£ £ E E (0]
@
<
[}
' ‘;requenc‘yu (kHz) - “ ' ‘;requenc‘yu (kHz) “ e ' ‘;requencyﬂ (kHz) e - ‘ “l]:requenc‘; (kHz) . - ‘ ‘DFrequenc‘; (kHz) - .

FB045G F7555G

]
=

Impedance (Q)

10 10 10 1000 1000
Frequency (kHz) Frequency (kHz)




AMORPHOUS CORE “AF01-40

Suitable solution for power line noise

-m © Higher magnetic permeability and saturated magnetic density than a ferrite core.
g © Effective solution for suppressing noise from 150KHz to 30MHz generated by switching regulator or an inverter.
X © UL94V-0 flammability rating material is used for the plastic housing.
H © Can be stably fixed by screws.
(@)
(@]
A
m
"
A
(@]
)
% Properties Impedance vs frequency (10 turns)
_|
(72} g toawe
Initial magnetic = ==
permeability 15000 § ¥ Dimensions
S 1000 et A
Saturation magnetic 1567 £ —H =
flux density ' 95 2-¢5
(Flammability | | 94v.0 % A R
Rating) - 110
10 - -
ool 01 1 10 100 3%The values are measured data for
Application Frequency (MHz) reference, not guaranteed.
Power Inverter
Supply

METAL CORE.“MPTR

Normal-mode noise suppressing core with excellent DC superposition property

© Impedance is not lowered by current superposition (Current at 20A or less) because of higher saturation
magnetic flux density compare to ferrite. Possible to suppress normal-mode noise.

© High Curie temperature. Stable temperature property under condition of -40 °C to +140 °C, which does not allow
impedance to be lowered.

® Resin-coated surface of the core, preventing its edge from damaging cables.

aA99|S / [EpI0IO ]

Properties

® Impedance-frequency properties:
Impedance with DC superposition

o . .

= Dimensions

&S Unit:mm

B 1 o

”i Part No. Diamc::;errmax Dialr:;et:anrarlnin Length max. | Impedance* Q/1MHz (5turn)
T
MPTR-20-13-10E 21.2 11.8 10.9 = 7
MPTR-27-15-11E 27.8 13.8 12.1 = 12
MPTR-40-24-15E 40.9 231 15.48 = 12
0.01 0.1 1 10 100
Frequency (MHz)

*%Measurement conditions: Impedance measurement:
5 turns / DC superposition: 1 turn

*The values are measured data for reference, not guaranteed.



RADIATION NOISE FILTER. RN80UD

Effective noise suppression at radio frequency range

Feature

© Large core suits application to power supply lines for large current capacity.

Insertion loss frequency properties*

0
10 \ Sturn
. 97x14 Oval hole |+
20 /"‘// I
2, I 10tun |
I —m— ANAY i
1
) L
= 30
8
130, g v
85 2 4
M5 | -
I ! A
50
s 01 1 10 30
; ) Frequency (MHz)
! J
i 160 i *The values are measured data for
{ 180 | reference, not guaranteed.

FERRITE CORE ENGINEERING KIT G-TOWER

Over 80 kinds of new product line up of KGS Ferrite "G-Core" in

a compact tower. Cores are placed in 48 drawers which enables
easy pick up. Ideal to support EMC engineering or as sample stock
holder

S10NA0¥d JHO0D FLIHH3d
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SMD COMMON MODE FILTER “KWCM

 Outside dimensions

- .

= Equivalent circuit

= T o) ©
== o L000)
L]
e S B L
T8
® @¢8
ﬁ‘ D1

KWCM Series

© Wire-wound Common Mode Filter optimal for the High-speed differential signal (Applicable reflow soldering.)
© 2012 (2.0x1.2mm),3216 (3.2x1.6mm):2 size variation.

Unit:mm

i NU(EET / S 2 E © ~ | e | e | ve | TR | TP

KWCM-2012 2.0+02 | 12402 | 1.2+02 | 045 0.4 0.4 0.4 0.8 0.9

KWCM-3216 32+02 | 1.6+02 | 20+02 | 0.6 0.6 0.4 0.6 1.6 1.05

Electrical characteristics

DC Rated Rated
Part No Cﬁm&%g%%de Resistance| Current Voltage
. (Q) at TOOMHz (Q) max. (mA.) max. (V) max.
KWCM-2012-120T = 12+25% 0.20 450 50 (DC)
KWCM-2012-240T = 24+25% 0.25 420 50 (DC)
KWCM-2012-320T = 32+25% 0.25 400 50 (DC)
KWCM-2012-500T = 50+25% 0.25 400 50 (DC)
KWCM-2012-670T = 67£25% 0.25 400 50 (DC)
KWCM-2012-900T = 90%+25% 0.30 400 50 (DC)
KWCM-2012-121T = 120£25% 0.30 370 50 (DC)
DC Rated Rated
Part No Colm{)ne%nar%%de Resistance| Current Voltage
: (@) at T00MHz Q) max. | (mA.) max.| (V) max.
KWCM-2012-141T | = 140+25% 0.32 360 50 (DC)
KWCM-2012-161T | = 160+£25% 0.35 350 50 (DC)
KWCM-2012-181T | = 180*+25% 0.35 330 50 (DC)
KWCM-2012-201T | = 200+25% 0.40 300 50 (DC)
KWCM-2012-221T | = 220+25% 0.40 300 50 (DC)
KWCM-2012-261T | = 260+25% 0.40 300 50 (DC)
KWCM-2012-371T | = 370+x25% 0.45 280 50 (DC)
DC Rated Rated
Part No C?m’%%rla%%de Resistance| Current Voltage
: (@) at TOOMHz (Q) max. | (mA.) max.| (V) max.
KWCM-3216-330T = 33+25% 0.20 400 50 (DC)
KWCM-3216-500T = 50*x25% 0.25 400 50 (DC)
KWCM-3216-900T = 90+x25% 0.35 400 50 (DC)
KWCM-3216-121T = 120x£25% 0.30 400 50 (DC)
KWCM-3216-161T = 160£25% 0.40 350 50 (DC)
KWCM-3216-221T = 220£25% 0.45 300 50 (DC)
KWCM-3216-261T | = 260%+25% 0.50 310 50 (DC)
DC Rated Rated
Part No. Colnr:l;r;%r;rl:/é%de ReSistance Ckrrent \(/OItage
() at 100MHz (Q) max. [ (mA.) max.| (V) max.
KWCM-3216-501T = 500*25% 0.80 260 50 (DC)
KWCM-3216-601T | = 600+25% 0.80 260 50 (DC)
KWCM-3216-102T | = 1000£25% 1.20 250 50 (DC)
KWCM-3216-222T | = 2200*=25% 1.20 200 50 (DC)

Wire-wound Common Mode Filter applicable to automated mounting on PC board.

m Recommended pad dimensions

7
iw

[

H

Part Number Guide
KWCM-201 2-9001

m 2 3) 4

(1) Product classification
(2) Size

(3) Impedance

(4) Packing specification




SMD COMMON MODE FILTER,“KWCM

Impedance vs Frequency characteristics

KWCM-2012-120T KWCM-2012-240T KWCM-2012-320T
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*%The values are measured data for reference, not guaranteed.

KWCM-2012-500T KWCM-2012-670T
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SMD COMMON MODE FILTER “KWCM

Wire-wound Common Mode Filter applicable to automated mounting on PC board.

= Outside dimensions = Equivalent circuit = Recommended pad dimensions

= : Do
| |

-
m
A j—
Y == .
= 0 ® B @o—' L. ® H
m 18
(2]
5 18
fm S
U
3
] KWCM-HS Series
c
O
7
© Wire-wound Common Mode Filter optimal for the ultra-high-speed differential signal. (reflow applicable) Part Number Guide
©1210 (1.2x1.0mm) , 2012 (2.0x1.2mm): 2 size variation.
© Smaller negative effect to high speed differential signal due to the lower insertion-loss. M . w ) H_S ) @ I
() @ B @ 6
Unit:mm
(1) Product classification
Part Number / Size A B © T & | S || o || a8 || e gﬁjze
ype
KWCM-1210HS 12402 | 1.0+02 | 09+02 | 0.36 0.38 0.3 0.45 0.6 0.45 (4) Impedance
KWCM-2012HS | 20402 | 12202 | 12402 | 0.45 0.4 0.4 0.4 08 0.9 (5) Packing specification
Electrical characteristics
Common Mode | o .DE CHatedt VR?tted
Part No. Impedance esistance urren oltage
max. mA.) max. V) max.
(Q) at 100MHz ) max. | (mA.) S\
KWCM-1210HS-250T = 25+25% 0.25 420 50 (DC)
KWCM-1210HS-600T = 60£25% 0.25 400 50 (DC)
KWCM-1210HS-900T = 90£25% 0.30 400 50 (DC)
KWCM-2012HS-120T = 12£25% 0.20 450 50 (DC)
DC Rated Rated
sl Part No C?mg;%nan%de Resistance Current Voltage
§' (@) at 100MHz (Q) max. (mA.) max. (V) max.
& KWCM-2012HS-240T = 24+£25% 0.25 420 50 (DC)
~ KWCM-2012HS-320T = 32+25% 0.25 400 50 (DC)
% KWCM-2012HS-670T = 67£25% 0.25 400 50 (DC)
‘<° KWCM-2012HS-900T = 90£25% 0.30 400 50 (DC)
@
Impedance vs Freguency characteristics
KWCM-1210Hs-250T KWCM-1210Hs-600T KWCM-1210Hs-900T
n 1000 1000 1000
=1
a!°° : _100 _100
<10 <10
Ea E, E,
01 ; 01 0.1
1 10 100 1000 1 10 100 1000 1 10 100 1000 1 10 1000
Frequency(MHz) Frequency(MHz) Frequency(MHz) Frequency(MHz)
KWCM-2012H5-2401 KWCM-2012Hs-320T KWCM-2012Hs-670T KWCM-2012Hs-900T
(o) 1000
=
3
@ 2
K]
£10
o
2
E
1 10 100 1000 01
Frequency(MHz) 1 10 100 1000 1 10 100 1000 1 10 1000
Frequency(MHz) Frequency(MHz) Frequency(MHz)
*The values are measured data for reference, not guaranteed.



SMD COMMON MODE FILTER “KWCM

Wire-wound Common Mode Filter applicable to automated mounting on PC board.

“ Outside dimensions = Equivalent circuit m Recommended pad dimensions
- Ty s 8
. - - w
0} @ B @o—m—o ® I H |
18
8

KWCM-HDMI Series

© Wire-wound Common Mode Filter optimal for the signal HDMI. (reflow applicable)
©® Matching the characteristic impedance of 100Q.
© Smaller negative effect to high speed differential signal due to the lower insertion-loss.
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c
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Part Number Guide

KWCM - 2012-HDMI-900 T

Unit:mm m @ €] @ 06
. D1 D2 F G H | 0 i
Part Number / Size A B o] VP Ve TvP v Tve TvP 8; I;rzoeduct classification
KWCM-2012HDMI | 2.0+£0.2 | 1.2+0.2 | 1.2+02 | 0.45 0.4 0.4 0.4 0.8 0.9 (3) Type

(4) Impedance
(5) Packing specification

Electrical characteristics

DC Rated Rated

Part No Cﬁmlg;%r;m%de Resistance Current Voltage
. (@) at 100MHz (Q) max. (mA.) max. (V) max.
KWCM-2012HDMI-400T = 40+25% 0.25 400 50 (DC)
KWCM-2012HDMI-670T = 67+25% 0.25 400 50 (DC)
KWCM-2012HDMI-900T = 90+25% 0.30 400 50 (DC)

9A09|S / [BPI0I0 |

Impedance vs Frequency characteristics

KWCM-2012HDMI-400T KWCM-2012HDMI-900T

1000 1000 1000
100 100 100
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g1 g1 g1
o o Qo
E E E
0.1 0.1 0.1
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1 10 100 1000 1 10 100 1000 1 10 100 1000
Frequency(MHz) Frequency(MHz) Frequency(MHz)

%The values are measured data for reference, not guaranteed.




FERRITE CHIP BEAD.“MLB

Ferrite Chip Bead, normal type

Feature

© MLB (Normal type) generates an impedance from the relatively lower to high frequency.
© Effective in noise suppression in the wide frequency range

@ Impedance Range : 28 to 2000 ohm

© Rated Current Range : 100 mA to 500 mA

© Operating temperature Range : -40°C to +125°C

© Soldering Method : Reflow of Wave soldering, suitable for lead free soldering

© Packaging Method : Tape & Reel (per EIA Specifications)

© Storage Temperature : max.40°C, RH 70%

Application

© General I/0 wide band EMI suppression
© ltis particular effective with unstable grounding.
© High frequency EMI preventation of computers, printers, VCRs,TVs, and portable telephone.

S10NAo¥d 340D F1IHH3d

Part Number Code

MLB - 160808 - 0010 N 01

Size Code Classification Rated Current

Series Name (ex.0010=10 Q +

25%) N=Normal 01=100 mA

Notes for MLB Series
Please contact our sales department for the application other than above mentioned indication.
Please ask individual data sheet to verify detailed specification and performance.

Shape and Dimensions

Ferrite

| <@————— Terminal Electrode

aA99|S / [EpI0IO ]

H_____ Hi
Cc
¥

- 0
5 Z A ¥ ——s—
Unit: mm
SIZE CODE A B c D Chips/reel
100505(0402) 1.004/-0.1 0.50+/-0.1 0.50+/-0.1 0.25+/-0.1 10000
160808(0603) 1.60+/-0.2 0.80+/-0.2 0.80+/-0.2 0.3+/-0.2 4000
201209(0805) 2.00+/-0.2 1.20+/-0.2 0.90+/-0.2 0.5+/-0.3 4000
321611(1206) 3.20+/-0.2 1.60+/-0.2 1.10+/-0.2 0.5+/-0.3 3000

SI8YI0




FERRITE CHIP BEAD.“MLB

Please contact us if other specification
(Size,Impedance, Rated Current etc.) is needed.

M MLB-100505-0120N015
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FEIELD, m)@';TESR’AaH"f:zs% DIgist (s Ra(‘;‘:\)cr:jn:: E
MLB-100505-0120N015 120 0,500 150
MLB-100505-0300N01 300 0,800 100
MLB-100505-0600N01 600 1,000 100
MLB-160808-0028N03 28 0,300 300
MLB-160808-0060N03 60 0,200 300
MLB-160808-0080N03 80 0,300 300
MLB-160808-0090N03 90 0,300 300
MLB-160808-0120N02 120 0,300 200
MLB-160808-0150N02 150 0,400 200
MLB-160808-0220N02 220 0,400 200
MLB-160808-0300N02 300 0,500 200
MLB-160808-0600N02 600 0,600 200
MLB-160808-1000N01 1000 1,000 100
MLB-201209-0030N05 30 0,150 500
MLB-201209-0060N04 60 0,300 400
MLB-201209-0080N04 80 0,300 400
MLB-201209-0090N03 90 0,300 300
MLB-201209-0120N03 120 0,300 300
MLB-201209-0300N02 300 0,400 200
MLB-201209-0600N02 600 0,600 200
MLB-201209-1000N02 1000 0,800 200
MLB-321611-0032N05 32 0,150 500
MLB-321611-0090N04 90 0,300 400
MLB-321611-0120N04 120 0,300 400
MLB-321611-0300N03 300 0,500 300
MLB-321611-0600N02 600 0,600 200
MLB-321611-1000N02 1000 0,800 200
MLB-321611-1200N01 1200 (50MHz) 0,900 100
MLB-321611-1500N01 1500 (50MHz) 0,900 100
MLB-321611-2000N01 2000 (50MHz) 1,200 100
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FERRITE CHIP BEAD.“MLB
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FERRITE CHIP BEAD.“MLB
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HIGH CURRENT FERRITE CHIP BEAD “MLB

Ferrite Chip Bead, high current type

Feature

© MLB (high current type) can be used in high current circuit due to ist low DC resistance.
© |t can match power line to a maximum of 6A DC.

@ Impedance Range : 30 to 1000 ohm

© Rated Current Range : 1000 mA to 6000 mA

© Operating temperature Range : -40°C to +125°C

© Soldering Method : Reflow of Wave soldering, suitable for lead free soldering

© Packaging Method : Tape & Reel (per EIA Specifications)

© Storage Temperature : max.40°C, RH 70%

Application

© EMI preventation for power line to a maximum of 6A DC.
© ltis particular effective with unstable grounding.
© High frequency EMI preventation of computers, printers, VCRs,TVs, and portable telephone.

S10NAo¥d 340D F1IHH3d

Part Number Code

MLB - 160808 | - 0010 c 25
oo Size Code Impedance Classification Rated Current
eries Name o
(ex.0030=30 Q) + 25%) C=High Current
2522500 mA
application
Notes for MLB Series
Please contact our sales department for the application other than above mentioned indication.
Please ask individual data sheet to verify detailed specification and performance.
Shape and Dimensions
Ferrite
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Unit: mm
SIZE CODE A B (o3 D Chips/reel
160808(0603) 1.60+/-0.2 0.80+/-0.2 0.80+/-0.2 0.3+/-0.2 4000
201209(0805) 2.00+/-0.2 1.20+/-0.2 0.90+/-0.2 0.5+/-0.3 4000
321611(1206) 3.204/-0.2 1.60+/-0.2 1.10+/-0.2 0.5+/-0.3 3000
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HIGH CURRENT FERRITE CHIP BEAD “MLB
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MLB-160808-0030C25 30 0,050 2500
MLB-160808-0060C30 60 0,040 3000
MLB-160808-0080C30 80 0,040 3000
MLB-160808-0120C30 120 0,040 3000
MLB-160808-0220C15 220 0,150 1500
MLB-160808-0300C20 300 0,100 2000
MLB-160808-0600C10 600 0,200 1000
MLB-201209-0033C40 33 0,035 4000
MLB-201209-0060C40 60 0,035 4000
MLB-201209-0080C50 80 0,020 5000
MLB-201209-0120C50 120 0,020 5000
MLB-201209-0250C30 250 0,040 3000
MLB-201209-0300C30 300 0,040 3000
MLB-201209-0600C20 600 0,100 2000
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MLB-321611-0120C60 120 0,010 6000
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Please contact us if other specification
(Size,Impedance, Rated Current etc.) is needed.
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HIGH CURRENT FERRITE CHIP BEAD “MLB
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FERRITE CHIP BEAD FOR HIGH SPEED.“MLB

Ferrite Chip Bead for high speed application

Feature

© MLB (for High speed) can minimize attenuation of the signal wave form for high speed signal due to ist sharp
impedance characteristics.That is much lower impedance in frequency range lower than 100MHz.

@ Impedance Range: 26 to 1000 ohm

© Rated Current Range: 100 mA to 500 mA

© Operating temperature Range: -40°C to +125°C

© Soldering Method: Reflow of Wave soldering, suitable for lead free soldering

© Packaging Method : Tape & Reel (per EIA Specifications)

© Storage Temperature : max.40°C, RH 70%

Application

© EMI suppression for various electric equipment by addition of impedance to the circuit.

© ltis particular effective with unstable grounding.

© High frequency EMI preventation of computers, printers, VCRs,TVs, and portable telephone.
© High speed signal or frequency (clock) harmonics EMI suppression.

© Clock, VGA data

S10NA0¥d JHO0D FLIHH3d

Part Number Code

MLB - 160808 - 0600 S 01

Series Name Size Code Impedance Classification Rated Current
(ex.0600=600 () + 25%)

S=For High Speed Application 01=100 mA

Notes for MLB Series
Please contact our sales department for the application other than above mentioned indication.
Please ask individual data sheet to verify detailed specification and performance.

Shape and Dimensions

Ferrite

Terminal Electrode

SA99|S / |epIoIo ]

N H .

€0 -
¢ A We——s —) =
Unit: mm
SIZE CODE A B C D Chips/reel
100505(0402) 1.00+/-0.1 0.50+/-0.1 0.50+/-0.1 0.25+/-0.1 10000
160808(0603) 1.60+/-0.2 0.80+/-0.2 0.80+/-0.2 0.3+/-0.2 4000
201209(0805) 2.00+/-0.2 1.20+/-0.2 0.90+/-0.2 0.5+/-0.3 4000
321611(1206) 3.20+/-0.2 1.60+/-0.2 1.10+/-0.2 0.5+/-0.3 3000 —




FERRITE CHIP BEAD FOR HIGH SPEED.“MLB

Impedance Rated Current
LD (Q)@100MHz£259% | DCR (@)max (mA) ma
MLB-100505-0120S015 120 0,500 150
MLB-100505-0300S01 300 0,900 100
MLB-160808-0030S03 30 0,300 300
MLB-160808-0060S03 60 0,300 300
-n MLB-160808-0080S03 80 0,300 300
g MLB-160808-0120S02 120 0,300 200
A MLB-160808-0150S02 150 0,400 200
H MLB-160808-0220502 220 0,400 200
(@) MLB-160808-0300S02 300 0,500 200
% MLB-160808-0600S02 600 0,600 200
m MLB-160808-1000S01 1000 1,000 100
g MLB-201209-0026S05 26 0,200 500
8 MLB-201209-0060S04 60 0,300 400
g MLB-201209-0120S03 120 0,300 300
a MLB-201209-0300S02 300 0,500 200
MLB-201209-0600S02 600 0,600 200
. MLB-100505-0120S015 MLB-201209-1000S02 1000 0,800 200
500 MLB-321611-0120S04 120 0,300 400
MLB-321611-0600S02 600 0,600 200
€ 400 Please contact us if other specification
= (Size,Impedance, Rated Current etc.) is needed.
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FERRITE CHIP BEAD FOR HIGH SPEED . “MLB
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CHIP BEADS DESIGN KIT ESF-17CB

| Various Chip Beads in compact booklet

MEMO




GASKETS

Stable performance provided with low-compression force

Foam

=
N
S
S
NG

XYT

SOFT GASKET CONDUCTIVE FOAM

Elastomer

CARBON RUBBER CONDUCTIVE ELASTOMER CONDUCTIVE ELASTOMER

WIRE MESH

Wire braided mesh type

Wire mesh Wire mesh+Elastomer core

WIRE MESH ELASTO MESH ELASTO MESH

Copper Beryllium Finger Strips

Hard Gasket

HARD GASKET




SOFT GASKET,NLCG

Stable electrical conductivity provided
with low-compression force.

N

Feature

© Easy installation onto enclosure, etc. by adhesive tape.

(Conductive adhesive tape is also available)
© UL94V-0 certified.(Conductive fabric over poly-urethane foam gasket portion.)

(Except gaskets thinner 1.0 mm)
® UL94 VTM-0 certified adhesive tape.

(Except conductive adhesive tape)
©® Easy processing by scissors.

(Please contact sales division for custom processing)
B Standard length: 1m

Structure
1 Colnducttize fat;ric over et Part Number Guide
_l| poly-urethane foam gaske
NLCG-
) ) E Suffix “D” means conductive adhesive tape.
Conductive fabric
Suffix “NT” means no Tape.
< Without Suffix means adhesive tape.
Conductive double-sided _ Width : e.g) 050=5mm / 100=10mm
Release liner adhesive tape Release liner Double sided adhesive tape

NLCG-003u 22D Height : e.g) 010=1mm / 120=12mm

e.9) :NLCG-010050 — Height Tmm x Width 5mm

Properties Size variation
e:Double sided adhesive tape type.
Characteristic of compression resistance Characteristic of compression force o:Conductive adhesive tape type.
(NLCG-050050 Measured data for reference) (NLCG-050050 Measured data for reference) .
0.05 2 Unit : mm
Width
~ 004 S — ; s 6 | 7 [10]13]15]21]3]ass
c % 0.3 ° °
£ 003 S e 1 [ o | e
o < 1.5 .o 0 0
@ kel /’\*—4—4
2 @ 2 o w | e . .
x 0.02 » g
\ g / 3 . oo
£ 4 oo .0 .
0.01 S 4
o © 5 . .o
0.00 : : : : o . . . . 6 . .
45 40 35 3.0 25 45 4.0 35 30 25 7 i °
(mm).” Gap (mm).”Gap 10 hd
12 .
15 .
Secondary processing
— Soft gasket

Kiss cut Customized thin-out kiss cut

Customized ) . ’ (1) Shielding design for gap between () Stable grounding between
die-cut processing Punching* Rivet processing metal enclosure and door structure PCB and Chassis

*All specifications and characteristics shown herein are subject to change without notice for improvements or changes in specification.
% Galvanic corrosion may occourby contact with other metals.

%The values are measured data for reference, not guaranteed.



SOFT GASKET NLCG

NLCG-003050 D

Height:0.3mm Width:5mm

NLCG-003300 D

Height:0.3mm Width:30mm

NLCG-010050(D)

Height:1mm Width:5mm

NLCG-010070(D)

Height:1mm Width:7mm

NLCG-010100(D)

Height:1mm Width:10mm

NLCG-015050(D)

Height:1.5mm Width:5mm

NLCG-015070(D)

Height:1.5mm Width:7mm

NLCG-015100(D)

Height:1.5mm Width:10mm

Height:2mm Width:35mm

Height:3mm Width:5mm

() — — ————
Height:2mm Width:5mm Height:2mm Width:7mm Height:2mm Width:10mm Height:2mm Width:21mm
( ) O (— ]

Height:3mm Width:10mm

Height:4mm Width:5mm

NLCG-040100(D)

]

Height:4mm Width:10mm

NLCG-040130

)

Height:4mm Width:13mm

NLCG-050050(D)

Height:5mm Width:5mm

NLCG-050100(D)

[ ]

Height:5mm Width:10mm

NLCG-060060

Height:6mm Width:6mm

NLCG-060100

Height:6mm Width:10mm

NLCG-070100

Height:7mm Width:10mm

NLCG-070130

Height:7mm Width:13mm

NLCG-100100

Height:10mm Width:10mm

NLCG-120100

Height:12mm Width:10mm

NLCG-150150

|

Height:15mm Width:15mm

#Suffix (D) means customer can choose between conductive adhesive tape or adhesive tape.
% Suffix D means conductive adhesive tape.

*Suffix NT means no Tape.

*%Without Suffix means adhesive tape.
*%The values are measured data for reference, not guaranteed.

Please contact to our
sales for more size
availability.




CONDUCTIVE FOAM “XYT

Thin EMI sheet gasket made with conductive foam

Feature

§ . § ©® Suitable solution for grounding for space saving areas such as mobile
\ equipments, flat panel monitors etc.
§ ©Thin and well cushioned foam gasket.
©Through hole process is provided. Conductivity between top and bottom surface
is available. Custom profiles such as cutting, punching etc. are also available.
(Conductive adhesive is used.)

Product structure Properties

@ Outline ® Compression vs. Contact resistance (XYT-0.5)

Size: 25 x 25 mm

—&— Resistivity —»— Compression
0.05 250

004 200

® Cross section Conductive plating

1 ! :
aI 1
'
(Q)
)

Compression force ( N

Z 003 150
Base material foam 3 /><
8 002 100
._l..- [0 o /
t F"..-:- .:-...:-...' :...I Conductive mesh 001 %Q 50
o Conductive adhesive 0 t 0
04 0.3 0.2
Release liner Gap (mm)
Specifications
Part No. XYT-0.3 XYT-0.5 XYT-0.7
Base material Foam: Olefinic foam / Mesh: Polyester
Plating Ni-Sn/Cu plating
Conductive adhesive Acrylic conductive adhesive
Color Black
Total thickness t (mm) 0.3 0.5 0.7
Resistivity in the thickness direction <010
(25mm?2 / 1kg load) ’
Peel adhesion at 180°(25mm width) Min 1kgf

%% All specifications and characteristics shown herein are typical values, but are not guaranteed.
2 All specifications and characteristics shown herein are subject to change without notice for improvements or changes in specification.



CARBON RUBBER CSR .

Carbon filled silicone based rubber.

Feature

© Carbon Rubber is a good shielding gasket and an excellent environmental seal.
© Excellent formability available , various extruded shapes as shown below.

Material

© Conductive silicone

© Standard length: 10m

R type O type

@ Lo

Unit: mm Unit: mm

Part No. A Part No. A B

CSR-R-15 1.5 CSR-0-25-15 2.5 1.5

CSR-R-20 2.0 CSR-0-60-30 6.0 3.0

CSR-R-30 3.0 CSR-0-65-30 6.5 3.0

CSR-R-40 4.0 CSR-0-100-65 10.0 6.5

CSR-R-50 5.0

Unit: mm

Part No. A B c D

CSR-U-48-48 4.8 4.8 3.2 1.6

CSR-U-55-110 5.5 11.0 8.0 2.5

CSR-U-80-130 8.0 13.0 9.5 3.5

CSR-U-95-130 9.5 13.0 9.5 5.0

P type D type
c
*—Q[ 1 — g
B
v ¥
L A |'—A_'|
Unit: mm Unit: mm
Part No. A B C Part No. A B
CSR-P-125-50 12.5 5.0 6.0 CSR-D-40-15 4.0 1.5
CSR-P-170-72 17.0 7.2 7.5 CSR-D-45-25 4.5 25
CSR-P-240-77 24.0 7.7 11.0



CONDUCTIVE ELASTOMER

Conductive Elastomer as sheet and strip

Feature

© The Kitagawa Electrically Conductive Elastomers offer excellent shielding and environmental sealing. They are
offered in a range of materials and outlines to meet various applications.

Material

© Silicone/Nickel

Shore A hardness 6816
Volume Resistivity (Q/cm) 0,1
Temperature Range (°C) -55 to +200
Density (g/cm’) 3.5
Tensile strength (%) 75
Colour Black
H-Field 10 KHz 72
Shielding Effectiveness (dB) E-Field 1MHz 115
P-Field 1GHz 85

Standard Sheets - PL -

Part No. A(mm) B (mm) T (mm) Tolerance (mm)
A SG-PL- 200.00 -200.00 -0.50 +0.08
T SG-PL- 200.00 -200.00 -0.80 +0.13
B SG-PL- 200.00 -200.00 -1.00 +0.15

SG-PL- 200.00 -200.00 -1.50 +0.20
SG-PL- 200.00 -200.00 -2.00 +0.20

Max. size 350x1040 (Rolled)

Rectangular Strips - RE -

Part No. A (mm) B (mm) L (mm) A Tolerance (mm)
SG-RE- 1.00 -3.00 -1.000.00 +0.15 +0.18
SG-RE- 1.50 -3.00 -1.000.00 +0.20 +0.20
SG-RE- 2.00 -2.50 -1.000.00 +0.20 +0.18
SG-RE- 2.00 -3.00 -1.000.00 +0.20 +0.18
SG-RE- 2.00 -4.00 -1.000.00 +0.20 +0.20




CONDUCTIVE ELASTOMER .

Conductive Elastomer in 3 different materials

Feature

© The Kitagawa Conductive Elastomer EMI-Gaskets feature an abrasion-resistant, silver-filled elastomer applied
over a non-conductive extruded silicon core.

Material

© Elastomer binder : Silicone
® Conductive particles : Ag/Cu

Volume Resistivity (Q/cm) 0,008

Coating Thickness (mm) 0,150,1

Breaking Elongation +25%

Colour Beige

Shielding Effectiveness (dB) SG-FO SG-TU SG-RO

H-Field 10KHz 72 60 67

E-Field 1MHz 115 100 130

P-Field 1GHz 85 90 10

D A Core D A Core

Elastomer core: Elastomer core: Elastomer core:

Silicon foam (non conductive) Silicon tube (non conductive) Silicon solid round (non conductive)

Density 0,43 g/lcm3 Density 1,14 g/cm3 Density 1,08 g/cm3
Shore A hardness 30°+/-6 Shore A hardness 60°+6 Shore A hardness 60° +7
Breaking elongation >40 % Breaking elongation >40 % Breaking elongation >40 %
Compression Set <40 % Compression Set <35% Compression Set < 35%
Temperature resistance -55/+125° C Temperature resistance -55/+125° C Temperature resistance -55/+125° C

Part No. D, (mm) Tolerance (mm) Part No. D, D, (mm) Tolerance (mm) Part No. D, (mm) Tolerance (mm)
SG-FO-1.50 +0.18 SG-TU- 1.30 -0.50 +0.15 SG-R0O-1.20 +0.15
SG-FO-1.80 +0.20 SG-TU- 1.50 -0.50 +0.15 SG-RO-1.50 +0.15
SG-F0-2.00 +0.20 SG-TU- 1.60 -0.50 +0.20 SG-R0O-1.80 +0.15
SG-F0-2.30 +0.20 SG-TU- 1.80 -1.00 +0.20 SG-R0-2.00 +0.15
SG-FO-2.50 +0.25 SG-TU- 2.00 -1.00 +0.20 SG-R0-2.30 +0.20
SG-FO-2.80 +0.25 SG-TU- 2.10 -1.00 +0.20 SG-R0O-2.50 +0.20
SG-FO-3.00 +0.25 SG-TU- 2.30 -1.00 +0.20 SG-R0O-2.80 +0.25
SG-F0-3.30 +0.25 SG-TU- 2.60 -1.00 +0.25 SG-R0O-3.00 +0.25
SG-FO-3,80 +0.30 SG-TU- 3.00 -1.00 +0.25 SG-R0O-3.30 +0.25
SG-FO-4.00 +0.30 SG-TU- 3.30 -1.50 +0.25 SG-R0O-3.50 +0.25
SG-F0-4.30 +0.30 SG-TU- 3.80 -1.50 +£0.25 SG-R0O-3.80 +0.25
SG-FO-4.50 +0.30 SG-TU- 4.30 -1.50 +0.25 SG-R0O-4.00 +0.30
SG-FO-4.80 +0.35 SG-TU- 4.80 -2.00 +0.25 SG-R0O-4.30 +0.30
SG-FO-5.00 +0.35 SG-TU- 5.30 -2.00 +0.30 SG-R0O-4.50 +0.30
SG-FO-5.30 +0.35 SG-TU- 5.80 -2.00 +0.35 SG-R0O-4.80 +0.30
SG-F0-5.50 +0.35 SG-R0-5.50 +0.35
SG-F0-6.00 +0.35

Contact us for other size not listed above.



78 WIRE MESH “WMS - WMR - WMH - WMD

Standard wire mesh gaskets

Feature

© Mesh structure conforms to irregular surfaces providing reliable shielding effects.
© No unbraiding or wire loosening type also available, allowing cutting to desired length.

Material

© Nickel-copper alloy (Monel) wire

Rectangular Round P section Double P section
w
il
Unit: mm . .
Unit: mm Unit: mm Unit: mm
Part No. H w
Fartio. i Part No. D | W Part No. D | W
_15-15- WMR-18-M 18
WMS-15-15-M 1518 WMH-19- 95-M 19 | 95
WMD-19- 92-M 19 | 9.2
WMS-15-32-M 15 | 32 R 24 24 WMH-25-128-M 25 | 128
WNR32M 32 : : WMD-19-126-M 1.9 | 126
WMS-23-23-M 23 | 23 : WMH-32-126-M 32 | 126
Pp— 3 22 WMR-39-M 3.9 WMD-19-158-M 1.9 15.8
-23-32-] . . WMH-63-158-M . 15.
WMR-47-M 47 63-158 63 | 158 WMD-25-126-M 25 | 126
WMS-32-32-M 32 | 32
WMR-63-M 6.3
WMS-32-39-M 32 | 3.9 WHR9ZM 92
WMS-47-47-M 47 | 47

Cross-section

ELASTO MESH.“ETAB

Elastomer core with arrowhead allows easy installation on
enclosures.

Feature

© Easier installation compared with conventional formed gaskets (rectangular or round).
© Small compression force, the special structure prevents fall-off of the gasket.
® No unbraiding or wire loosening type, allowing cutting to desired length.

Material

© Metal mesh / Nickel-copper alloy (Monel) wire
© Core material / Silicone

0.7) Metal mesh
EEEEEEEEEEEEE I A——
@ SRS TN
s .
g (o 22
i“\‘/ b ¢5® Core material
A
G| b "
vl o a7 Unit: mm
Part No. A
4.35
( ) ETAB-79.5-sxxk k% 795 b *** indicates overall length and the length
ETABA00 cevenmn 00 between the cut face and the starting point of the
arrowhead.(Contact us for the details.)




ELASTO MESH,"EMS - EMR-EMC - EMH - ETC

Wire mesh gasket with an excellent elasticity elastomer core

Feature
© EMI/RFL gasket with silicone or chloroprene etc core enclosed in a wire mesh.
©High effectiveness can be gained with excellent elasticity and form recovery properties providing secure contact
between the wire mesh and the metal face.
Material
© Metal mesh / Nickel-copper alloy (Monel) wire
© Core material / Refer to the table below
End of Part number Material
NS Chloroprene
Sponge
SS B
M Standard length: 10m oT Silicone Tube
Installation example
Rectangular Round Rectangular P section
ETSTITN
Insertion in groove assembly Adhesive assembly Spot-welding assembly Rivet assembly
Rectangular Unit: mm Unit: mm
RariNo f W Part No. H w
w EMS-100-100-MNS 10 10
I " EMS-16-32-MSS 1.6 3.2
H[@ EMS-100-200-MNS 10 20
EMS-120-200-MNS 12 20 EMS-32-32-MSS 3.2 3.2
EMS-150-150-MNS 15 15 EMS-32-47-MSS 3.2 4.7
EMS-150-200-MNS 15 20 EMS-47-47-MSS 47 47
EMS-200-200-MNS 20 20
(Latex sponge core type is available) (Wire-loosening protection type is available)
Round (Gasket type) Round (Cable shield type)
Unit: mm Unit: mm
Part No. D
DI @ - > o 0. Part No. D1 D2
EMRABMST 8 EMC-40-20-MST 4.0 2.0
EMR-24-MST 24 EMC-50-30-MST 5.0 3.0
EMR-32-MST 3.2 EMC-60-40-MST 6.8 4.0
EMR-47-MST 4.7
EMR-62-MST 6.2
(Wire-loosening protection type is available) P section
Unit: mm w Unit: mm
Part No. D Part No. D W
art No 5
EMR-60-MS-NS 6 ch EMH-32-126-MST 3.2 12.6
EMR-80-MS-NS 8 EMH-32-158-MST 3.2 15.8
EVR-100-MSNS 10 EMH-32-190-MST 3.2 19.0
EMR-120-MS-NS 12
EMR-130-MS-NS 13
EMR-150-MS-NS 15
Round (Non silicone type)
Feature Material
DI @ © No Siloxane gas is generated. © Metal mesh / Nickel-copper alloy (Monel) wire
Unit © Core material generates no dioxin gas when burnt. (Processed for wire-loosening protection)
LT © Core material / Elastomer tube
Part No. D
ETC-20-14-FMSTT 24




COPPER BERYLLIUM FINGER STRIPS . CB

CB-0002

Various selection of Copper Beryllium Finger Strips

Feature

performance qualities it has:
extraordinary elasticity
strength

fatigue strength

high conductivity

© Copper beryllium owns its wide range of application to the unique

resistance against environmental influences such as ozone, epipolar rays and light, also against solvents and

corrosion.

© Furthermore, copper beryllium can be used under a wide temperature range and is not burnable or flammable. It

does not evolve gas either. If handled correctly, it acts self purificating, for example when it is employed as a door

shield for opening and closing.

Technical Data

Specific gravity 8,4 glem® Plating finishes
Fusing point 900 °C -01 Bright finish
Coefficient of expansion (20-200 °C) 17 10 /°C -02 Tin plated
Thermal conductivity 0.27 cal/cm s °C; 1.13 W/cm °C -03 Silver plated
Diamond pyramid hardness 350-430 kp/mm® -04 Nickel plated
Tensile strength 1200-1450 N/mm?* -05 Gold plated

Fatigue strength, load application 10°

250-290 N/mm?

Modulus of elasticity

135000 N/mm’

Torsion modulus

47000 N/mm?

Spring bending limit

820-950 N/mm’

Electric conductivity

12.5-13 m/Qmm’

T S s Part No. Finish-ID. length (mm)
CB- XXXX - XX - XXXXX
CB-0004

040 2

1o
1)
=]

AN A AN
5o

\

500

double faced adhesive tape 3.2 mm width

CB-0005

QQQZEW;%V

12,30

NSNSIINNNN

double faced adhesive tape 4,5mm width

T i;ml% E‘_ﬁﬁ

double faced adhesiye tape 4.5 mm width

RN ESNASN

CB-0006

610

mmmmmm@ﬁmmmm%&g

double faced adhesive tape 3,30 width

Unit: mm



COPPER BERYLLIUM FINGER STRIPS,“CB

CB-0007 CB-0008

AR R Y

4{0

w

QN_\NNNNNNNF; \QNNNNNNN%& =

@Jpelseﬂiges Klebeband 3,30mm breit

doppelseiﬁges K\Iebeband 3,50mm Twisted in

‘ AN ‘ \ < < '
P \ \

= g _—

CB-0009 CB-0010
_ _ _ _ > 2 _ _ _ _ _ ‘\\ ‘\\ 8 - g
s ]
double faced adhesive tape 3.5 mm width
_l040
Tusted o e e ¢ %’E‘EEE%
) 40(\5
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COPPER BERYLLIUM FINGER STRIPS.“CB
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COPPER BERYLLIUM FINGER STRIPS . CB

CB-0027 CB-0034

o

S

§ Z
6,50

! —

+

0L'e
10,80

4,30

3,50+0,30

ST oo

406,80(85 Kontakte)

CB-0037

e 1,70

407(102 Kontakte)

4,10
Ve
Qs Do
<
4
5,80

CB-0038 CB-0039

ﬂﬁf

%22 1,55 s 170
< < Sr o
> > / 0! =l
VS N N 6,30

\WN{% [ ﬁ
b |
> 0>
S 406
‘ 406,95[86 Kontakte) |
CB-0042 CB-0044
51 *fr 8,5 aﬁ‘
5 S ¢ q :
\\\ \\\ y,‘) y,‘) %i
. 502,50 6.90
[ r
500
3 ‘ i

27

\g 0,50

Lleso OO H\}: f;H 1

17.75, 36 17.75

TR0 T 0 T

CB-0048

&
15
=]

I

\ \

\ ¥
> )

¢ ¢

\ \

\ \
\
\ h
)

\ \

500,24

9,20
— 770
W

S b o of
503,50(53 Kontakte) N2 < (\: é
= 2 N 1,01
O 8

Unit: mm



COPPER BERYLLIUM FINGER STRIPS . CB
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CONDUCTIVE TAPES “SHEETS

CONDUCTIVE FABRIC

Conductive fabric tape

Conductive fabric

CONDUCTIVE FABRIC TAPE CONDUCTIVE FABRIC TAPE

METAL FOIL

Low-resistivity type using embossed metal foil and conductive adhesive material.

Metal foil (embossed) Metal foil

Embossed type Standard type

3 -
N,
COPPER EMBOSSING TAPE CONDUCTIVE TAPE

CLEAR CONDUCTIVE FILM

ITO, Indium Tin Oxide, conductive film has superior optical transparency.

Clear Conductive Film

WINAL75-

TRANSPARENT
CONDUCTIVE FILM

THIN FILM

Super-thin conductive film with thickness of 35 ym.

Thin film

REMILESS




CONDUCTIVE FABRIC TAPE “CSTK

Thin and durable carbon-coated type

® Carbon-coating protects from the galvanic corrosion suffered by metal foils.
® Carbon-coated special knitting provides no yarn-loosening or fuzz on the surface.
® Carbon-coated tape with low resistivity, effective against electrostatic discharge.

® Conductive woven fabric / Cu-Ni plated woven fabric with carbon-coating (UL510FR)

@ Standard length: 20m
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CSTK-008 8
CSTK-010 10

CSTK-015 15

CSTK-020 20

Sl - 0.1 lesn?&?/awmh Q/I%ggmm

CSTK-030 30

CSTK-040 40

CSTK-060 60

CSTK-250 250

CSTK-300 300 The values are measured, but not guaranteed.

CONDUCTIVE FABRIC TAPE “CSTK-T

Thinned conductive fabric tape with 30um in overall thickness

® Super-thin at 30um in overall thickness suitable for mobile device.

® The flexible, and easy to fixed curved surface.

® Conductive adhesive provide top and bottom conduction.

® Surface resistivity: 0.1Q/[] or less, Resistivity between top and bottom: 0.1Q or less.

Conductive non-woven fabric _

Conductive adhesive ®Base material / Conductive non-woven fabric
®Adhesive layer / Conductive adhesion

oG} SAJONPUOD A|[BoL08|T

1104 [BI8N

% Custom cuting is available up on request.

Release liner

W[l SARONPUOD JudIedSu.l |

0.03 = 6N/25mm =0.10.0J =0.10

% 1)Including adhesive
layer

#%The values are measured data for reference, not guaranteed.




COPPER EMBOSSING TAPE “CCTE-C

Embossed parts of the metal foil make direct contact with the object

®Embossed parts are bent to provide direct contact with the object.
®Large contact area provides stable contact.

®Rolled copper foil
®Standard length:20m
#Custom cuting is available up on request.
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CCTE-10-C 10
CCTE-20-C 20 0.13 101 0.01
: N/20mm.~Width | Q/[]20mm
CCTE-A4-C*! (A4)
% 1)Sheet type % The values are measured data for reference, not guaranteed.
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CONDUCTIVE TAPE.“CCT

Thin and flexible metal foil tape backed by a conductive filler
adhesive

® Easy application same uses as a transparent tape.
® High shielding effectiveness due to highly conductive adhesive tape.
® Easy cutout or configuration for optimum shielding effectiveness.
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o

Soft-C <

width (mm) length (Mtr) Soft — Copper Soft — Aluminium ° ) olpper m
doublesided tin-coated —

10 33 CCT-10-C CCT-10-A CCT-10-CS %

15 33 CCT-15-C CCT-15-A CCT-15-CS ‘rl")

20 33 CCT-20-C CCT-20-A CCT-20-CS Qo

25 33 CCT-25-C CCT-25-A CCT-25-CS (:/:>

50 33 CCT-50-C CCT-50-A CCT-50-CS m
Other width available upon request ﬂ
(72}

Colour original silver silver
Thickness without adhesive (mm) 0,030 + 10% 0,050 + 10% 0,035+ 10%
Total Thickness (mm) 0,060 + 10% 0,080 + 10% 0,065 = 10%

Type of adhesive Acrylic, electrically conductive

Adhesive strength (N/10 mm) >2 22 22
Temperature performance (°C) -40 to +130 -40 to +130 -40 to +130
Short term Temperature performance (°C) 180 180 180
Flammability according to IEC 60454-2 flame retardant

Electrical resistance according to PV
1006-14 (internal, measured at ambient <1Q <20Q <1Q
temperature)

[104 [BISIAl | OUGE} SAJONPUOD A|[BoL08|T

Tensil strength (N/10 mm) 30-35 40-50 30-45
Elongation at break in % 10-20 10-15 10-20
Liner silicon paper

Storage conditions cool and dry (15 - 25°C, <65% rel. humidity)

Electrical properties will generally stay in tact up to 80°C, however they depend on the application/type of assembly.
Customer specific tests are strongly recommended.

I Custom Parts

Customer demands special parts made of all foils and laminates:

« for EMC/RFI shielding of system-unit covers with (partly-)insulated metal-foils
+ stamped, bounded, pre-cut for easy bending

« customer supplied foils

+ with sliced paper-liner for easy removing of the liner

+ on rolls or as single parts

+ manufacture on customer demand

+ also small quantities are possible

+ with fastened wire

W[l SARONPUOD JudIedSu.l |




TRANSPARENT CONDUCTIVE FILM,“WINAL75-080

Usable for EMC measures around liquid crystal displays and as various
kinds of electrodes

@ |TO, Indium Tin Oxide, conductive film has superior optical transparency.
® Protected by PE film on both surfaces.
® Grounding terminal with aluminum foil can be provided upon

® Base material: PET film (75um)

® Surface protection film (green)
Conductive layer (ITO film)
Surface protection film (clear)

S133HS ® S3dVL JAILONANOD

I Structure

| Properties

Item Unit Value
Surface resistance Q/0 80
Total light % 76
transmittance
Thickness um 5
aB over 20
o Shielding effect (100MH z)
- Surface protection film (green) (KEC Method)
g
5 Conductive layer (ITO film) Surface temperature ‘C | —30C~80C
= range for use
(=]
s Base material: PET film (75 1.m) Flame retardancy uLo4 a2
f =
Q
y Surface protection film (clear) I Additional
f__;.
< ® Attaching adhesive tape
@) (aluminium or copper foil)
2 ® Cutting in any size
o ® Holepunching
= I Shielding
Electric shielding properties (KEC)
R 100 Hole punching
— [ea)
= 2 80
w
9 ]
§ é 60 Aluminium foil
g = e
2 g 40 ..
g t /
= o N
< z e
= 9 20y P hodd
= n 'm
5 0
0.1 1 10 100 1000

FREQUENCY(MH z) Cutting in any size

wiy uiy

3 All specifications and characteristics shown herein are typical values, but are not guaranteed.
All specifications and characteristics shown herein are subject to change without notice for improvements or
changes in specification.




Shielding effectiveness (dB)

80
70
60
50
40
30
20
10

The values are measured data for reference, not guaranteed.

REMILESS “REMI

REMI-FS/-SC (Surface conductive type)

Double-sided adhesive tape

SuUs

C

® Overall thickness 35um (-FS,-SC)

® Safer handling compared with metal foil tape
® Suitable noise control for flexible cables.

® Base material / PET(-FS,-FA) PPS(-SC,-AC)
® Metal membrane / SUS - Cu

S.

Super-thin surface-conductive film

® Provides high-shielding effectiveness and galvanic corrosion resistance.

REMI-FA/-AC (Adnhesive layer conductive type)

Base material

SUS

\

—

SUS
| =2

Application example) Shielding small boards using metal membrane face

REMI-FS/-SC

oards

4

[P——

u SUS
Base material

Release liner

FG, GND, etc./

\Conduotive adhesive

REMI-FA/-AC ‘

FPC

Release liner

Connect with LCP or
other PC boards

Application example) Shielding and frame-grounding for FPC

I Property
| ”l PET PPS
B . p
o
s I V- SUS/Cu
<0.5 <0.5
0.035 0.055 0.035 0.055
UL94 VTM-0%2
— — Equivalent to UL94 UL510 FR
100 1000 10000 VMO

frequency (MHz)

% 1)Measured in film state 3 2)Double-sided adhesive tape excluded
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CABLE SHIELDS

WIRE MESH

BRAIDED SLEEVING

Metal wire braided mesh

WIRE MESH

Monofilament Braided Sleeve

CABLE SHIELD
MESH TAPES

JACKETS

Jacket type can be assembled on wired cables.

Hook and loop fastener type

Aluminium foil Conductive fabric

CABLE SHIELD CABLE SHIELD




MESH TAPE ~MT

Extremely fine (0.12mm) metal wires braided into a cylinder
mesh provides excellent flexibility

Feature

© Flexible material can be used by wrapping around cables or inserting cables in the mesh cylinder.

Material o
. >
© SN plated copper wire Ig
m
Unit: mm (2]
X
Dimensions m
| Part No.
— A ® 5
z ()
A MT-17-CT 17
MT-25-CT 25
Sn plating (Low impedance, excellent against galvanic MT-30-CT 30 0.4
corrosion)
MT-35-CT 35
MT-40-CT 40
Copper (Excellent conductivity)
MT-55-CT 55
MT-85-CT 85
MT-95-CT 95
MT-120-CT 120 0.8
MT-150-CT 150
MT-175-CT 175
MT-230-CT 230

Contact us for other sizes not listed above.

—Wﬂq



SAT3IHS 3719Vv0

Light Weight, Suitable for higher frequency range

Feature

Wiring and 1/0 cables associated with an electronic device often act as an antenna or receiver that can couple
EMI sources to susceptible equipment nearby. Data lines carrying broadband signals up to high frequency ranges,
also need to be shielded to minimise radiated coupling.

The MFS-AG is a highly flexible, lightweight braided sleeve made of Polyamide 6.6 with a pure silver coating that
provides attenuation up to 54 dB. This braided sleeve is easy to mount, selfadjusting to convex contours and
allows insertion of single wires at any place without cutting the sleeve.

Technical Characteristics

Operating temperatures: -40°C to + 160°C ( -40°F to + 320°F )
Tensile strength: approx. 2.1 Kg per single monofilament
Number of monofilaments: depending on the diameter of the sleeve
Diameter of single monofilament: 0.27 £0.03 mm ( 0.01" + 0.001")
Minimum radius of the sleeve: 1 mm

Minimum surface coverage: >75%

Colour: metallic

Operating diameter range: available from 1.5 mm to 115 mm @
Combustibility: not selfextinguishing as empty sleeve***
Toxicity: all materials are free of halogen, cadmium and formaldehyde; non toxic
Surface resistivity: <050/0

Shielding effectiveness: depending on diameter and frequency

- up to 54 dB as tested to MIL Std 1377 (DIN 47250 T6)

- up to 40 dB as tested to MIL Std 285

flame extinguished before first measurement point reached

Requirements met. VDE Il B/ VDE 0304, part 3 (5.70)

UL-94: 94 V-2, UL standard 94 (for Polyamid Material)

Airbus Industry Technical Specification

ATS 1000.001, 4.1 and 4,2

Hhx

In case of burning , the silver coating keeps a temperature higher than the self ignition temperature of the Polyamide 6.6 gases.
Selfextinguishing cables inside the harness cool the silver down.

Shielding effect

60

50 MIL Std 1377

MIL Std 285

Attenuation/dB
8

20

1= o $=3 S o o o o o s
8 @ e 54 8 = 3 2 R 8 8 S
Frequency/MHz



MONOFILAMENT BRAIDED SLEEVE ~MFS-AG

Part.No. Dimension for round objects flat width number of length of one
from @ to o when delivered filaments machine hank
MFS-AG-3/4 mm 1,5 4 4 48 over 600m
MFS-AG-4/5 mm 3 6 5 64 over 600m
MFS-AG-6/8 mm 5 1" 9 96 over 600m
MFS-AG-10/12 mm 7 15 1 120 400-450m
MFS-AG-14/16 mm 8 18 17 160 300-340m
MFS-AG-16/26 mm 16 26 20 192 340-360m
MFS-AG-18/25 mm 18 30 28 252 300-340m
MFS-AG-30 mm 24 36 30 292 300-340m
MFS-AG-40/45 mm 32 47 45 384 300-340m
MFS-AG-50/55 mm 32 58 51 480 300-340m
MFS-AG-60/65 mm 32 68 57 600 260-270m
MFS-AG- 80 mm 32 85 61 720 210-250m
MFS-AG-100 mm 50 15 95 960 140-160m

Dimensioned sketch for round objects

3/4
4/5
6/8
1012
14116
16/26
18/25
30
40/45
50/55
60/65
80
100

SAT3IHS 319VvD
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CABLE SHIELD “ECBR-AL

Hook and loop fastener allows for easy assembly

Feature

Installation on pre-wired cables or later insertion of additional cables is possible.
Hook and loop fastener is attached on the fabric by melting so can be easily cut to the intended length without

tape detachment.

0
> ,
E Material
17 Conductive layer / Aluminium foil
I Insulation layer / PET fabric based urethane
p Fastening part / Nylon
O Grounding line / Sn plated copper wire
« A Enforcement tape / PET fabric based polyurethane
B
6 |22
Standard length: 25m
/ Unit: mm
Part No. A B
Enforcement tape
ECBR-AL-15G 83 64
T Fastening part(Hook and loop fastener) ECBR-AL-20G 135 100
ECBR-AL-30G 165 130
o Outer : Insulation layer, ECBR-AL-40G 195 160
Grounding line Inner : Conductive layer
ECBR-AL-50G 240 195
Conductive layer ECBR-AL-70G 295 240
ECBR-AL-100G 415 350

CABLE SHIELD “ECBR-CF

Highly flexible cable shield using conductive fabric.

Feature

Light weight and flexibility allowing winding along the cable.
Assembly on pre-wired cables or later insertion of additional cables is possible.

Material

Ni/Cu conductive fabric

Insulation layer / PET fabric based urethane
Fastening part / Nylon

Grounding line / Sn plated copper wire

A Standard length: 25m
16,
S b
SEo .
AT RS Quter : Insulation layer,
0 RS Inner : Conductive layer Unit: mm
S s
RRE R Part No. A B
SRS
BEEER ECBR-CF-20G 134 104
R SRS .
R = 255 Fastening part(Hook and loop fastener)
£ ECBR-CF-30G 164 134
E
=R
NRKERRE ECBR-CF-40G 194 164
ECBR-CF-50G 224 194

Grounding line

Conductive layer




SHIELDS FOR OPENINGS

EXPANDED METALS

Expanded copper foil type for excellent shielding effectiveness

EXPANDED METALS

EXPANDED METAL




EXPANDED METAL “PS

Expanded copper foil for shielding openings

® Excellent shielding effectiveness as a shielding material or gasket for openings.
® Assembly by soldering, welding, rivet or screw (with metal plate for reinforcement).

® Copper

® Standard length:500x365mm(Contact us for the dimensions.)

SONIN3IdO ¥04 SA13IHS

-

PS-10-20-20C PS-10-20-30C PS-15-30-30C
m
x
©
QO
a
o Pattern
=
% -8B Unit:mm
@ k\N\ Part No. SW LW W T t (Thickness)
NP PS-10-20-15C 0.8 1.5 0.2 0.28
~
PS-10-20-20C 1.1 2.0 0.2 0.33 0.1
5 = S
= N PS-10-20-30C 1.6 3.0 0.2 0.36
/\ PS-15-30-30C 1.5 3.0 0.3 0.45 0.15
(T)
B
l~——
LW B-B




Measurement Standards (VCCI,FCC,EN,ECE R10)

®VCA(Vehicle Certification Agency) accredited test site.

Ol DO () - @®ISO17025 certification by European Notified body.
®INARTE EMC engineer supports the measurement and
O () d £ (€ () the noise suppression.

EMI / EMS tests for Electrical sub assembly.

®Radiated/Conducted disturbance measurement for CISPR 25,
= ECE R10.04 Annex 7, 8
@ISO 11452-4 : 2011 Road vehicles, Component test :

p / . Harness excitation methods
4’// ®Electric Vehicle conductive charging system :
1 . . .
/// // Requirements for conductive connection to an a.c./d.c. supply.
47
T £ /////
L L |
gt 1":’,/“ Conducted disturbance measurement for telecommunications port.
T -1 . ——
[ ———“‘:____ ®Applicable standard : CISPR 22/CISPR32/EN 55022
): S Tealne @®VCCI Registered Telecom. ports measurement site.
» ‘ Radiated disturbance measurement over 1GHz.
®Applicable standard : CISPR 22/CISPR32/EN 55022
- A @®VCCI registered Over 1GHz radiated disturbance measurement site.

Consulting Services

Conducted/Radiated emission measurements . . . . .
®Consulting for CE marking or various international standards,

Radiated disturbance veal and EMC design support service.
FCCPart15/Part18 10m Semi-anechoic chamber
CISPR 11,CISPR 22,CISPR 32
EN55011,EN 55022

EN 61000-6-3,EN 61000-6-4 3m Semi-anechoic chamber
EN 60601-1-2,EN 61326-1
(Electrical Appliance and 30MHz~18GHz

Material Safety Law)

Conducted disturbance at mains port ditto 9kHz~30MHz,

CISPR14-1, (CISPR 25) (150kHz~108MHz)
Conducted disturbance at vea ISN:2W,4W,8W
‘communication port CISPR 22, CISPR 32 Current probe

EN 55022
Power line harmonics EN 61000-3-2 To 40th harmonics

JIS € 61000-3-2 (50H2/60Hz Single-phase supply only)
Voltage changes, voltage fluctuations and fliker EN 61000-3-3 (50Hz/60Hz Single-phase supply only) _
Disturbance power CISPR 14-1 30MHz~300MHz

(Electrical Appliance and

Material Safety Law) Tonmyo
Radiated emission / 2004/104/EC Available for Annex VI, Vil
conduction disturbance voltage of ECER10 sTesting standards for vehicle
electronic control units on vehicle. CISPR 25 manufacturers, please contact

the EMC Center. EMC Center

To Osaka Entrance of
Akechi Industrial setate
Kasugai interchange
- in Meishin Expr \Y
Immunity tests

Electrostatic discharge IEC 61000-4-2 (Air) :200V~16kV

JIS C61000-4-2 (Contact):200V~9kV AN

To Nagoyal

Radiated, RF electromagnetic field IEC 61000-4-3 80MHz~3GHz, 3~10V/m ~ 7

JIS C610004-3 AM 1kHz 80%
Electrical fast transient/burst IEC 61000-4-4 200V~4.4kV (Sns/50ns) To Taijimi

JIS € 61000-4-4 (Repetition rate): 5kHz or 100kHz Nakashinden.E
Surge IEC 61000-4-5 200V~4.4KV (12 4V/50 V) To Tokyo

JIS C61000-4-5 (Only for power line)
Conducted disturbances, induced by RF fields IEC 61000-4-6 150kHz~80MHz, 0.1~10Vrms

5 Co000-46 AM 1Kz 80% _
Power-frequency magnetic field IEC 61000-4-8 0.1~40A/m (50Hz/60Hz)

JIS C61000-4-8 I .

|rect|on of Tajimi
Puls magnetic field IEC 61000-4-9 100~2000A/m (8 45/20 11s) . .
Kasugai interchange » Nakashinden.w (Left turn)
in Meishin Expressway ( 5 Okm)
Voltage dips, short interruptions and voltage variations IEC 61000-4-11 (Maximum power:Single-phase 3kVA) ) l ( 1 km)
Audible noise measurements (TTE&ITE) CISPR 24 Annex A EMC Center
Automated measurements of
audible noise

TWC 400MHz~3GHz(33dBm~26dBm)

About 15 minutes from Kozoji Station of Chuou Line by taxi.

Special test
1423-101, Aza-Tonmyo, Akechi-cho, Kasugai, Aichi 480-0303

Shield effectiveness MIL-STD-285 (Sample size)

e L Tel.0568-88-7999  Fax.0568-93-0686

30MHz~4GHz




ISO Certificate

Certificate DE12/81839359

‘The management system of

m KITAGAWA GmbH

Birkenwaldstrale 38
D-63179 Obertshausen

1SO 14001:2004

For the following activities
Trading of electronic components and EMC solutions

This certificate is valid from 16/06/2015 until 15/06/2018
Issue 2. Certified since 16/06/2012

Authorised by

wsr

SGS-TOV Saar GmbH
186280 Sulzbach (Gemany)
£+49 0)68 97-506:60 me (0166 97-506-102 www.sg5 com

(DAt
Deutsche.
sas S Acedenungsstelle
1 D-ZM-12088-01-00
Ty
SAAR
: Page 10f 1

SGS

Tily
SAAR
Certificate DE12/81839360
‘The management system of
m KITAGAWA GmbH
BirkenwaldstraRe 38
D-63179 Obertshausen

1SO 9001:2008

Forthe following activiies
Trading of electronic components and EMC solutions

This certificate is valid from 16/06/2015 until 15/06/2018
Issue 2. Certified since 16/06/2012

Authorised by

24

SGS-TOV Saar GmbH
66280 Sulzbach (Germany)
£449 (0)66 97-506-50 uls (vyae 97-506-102 www.sgs.com
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INDEAX

Part No. Part Name Page Part No. Part Name Page

AF01-40 AMORPHOUS CORE 54 MAB-03 EMI ABSORPTION SHEET 21
MFM MAGNEFILM 2

BCN BLOCK CORE 51
MFS-AG MONOFILAMENT BRAIDED SLEEVE | 94
c8 COPPER BERYLLIUM STRIP 8 MG-03A MG ABSORBTION SHEET 2
cct CONDUCTIVE TAPE 8 MLB-C CHIP BEAD (High Current) 64
CCTE-C COPPER EMBOSSING TAPE 88 BN CHIP BEAD (Normal) o
CR CARBON RUBBER s MLB-S CHIP BEAD (High Speed) 67
CSTK CONDUCTIVE FABRIC TAPE % WPTR METAL CORE ”
CSTK-T CONDUCTIVE FABRIC TAPE % VRFC oW CUT FERRITE CLAMP "
ECBR-AL FLAT CABLE SHIELD % T VIESH TAPE "
ECBR-CF FLAT CABLE SHIELD % NLCG SOFT GASKET -

EF BLOCK CORE 50
¢ OcK o 06 ON-BOARD CONTACT 3

EMC ELASTOMESH 79
0G-865028 ON-BOARD SHIELDING GUIDE 10

EMH ELASTOMESH 79
0GC ON-BOARD CLAMP 1

EMR ELASTOMESH 79
0GCP ON-BOARD CLIP 9

EMS ELASTOMESH 79
oGP ON BOARD PLATE 6

ESF-11G FERRITE DESIGN KIT 5
0G-R/RM ON-BOARD LUG TERMINAL 8

ESF-17CB CHIP BEAD DESIGN KIT 70
0GSC SIDE CONTACT 7

ESF-18 SMARTPLY SAMPLEBOOK 50
OGSR COIL ON BOARD CONTACT 6

ETAB ELASTOMESH 78
PS EXPANTED METAL 08

ETC ELASTOMESH 79
F FINEMET CORE 53 REMI REMILESS o
= SUARTPLY p RFC SLEEVE FERRITE CLAMP 29
- SUARTPLY » RFC-xxMA LOW CUT FERRITE CORE 31
— SHARTPLY » RN8OUD RADIATION NOISE FILTER 55
- 5 CLAP » SG-FO CONDUCTIVE ELASTOMER 77
— G LA ” SG-PL CONDUCTIVE ELASTOMER 76
o o ESH o SG-RE CONDUCTIVE ELASTOMER 76
CCREONSP £ GUDE RAL p SG-RO CONDUCTIVE ELASTOMER 77
Fos 5 SPACER p SG-TU CONDUCTIVE ELASTOMER 77
- AT CORE 5 TRCB TOROIDAL CORE 43
GFGST £G STRAP - TRM LOW CUT CORE PP
FPC GFPC CORE “ TRMH LOW CUT CORE (HIGH p TYPE) 41
GFPH GFPH CORE 18 WMD WIRE MESH 8
GFPO OPEN CIRCUIT CORE 48 WMH WIRE MESH 78
GRFC SLEEVE FERRITE CLAMP 29 WMR WIRE MESH 78
GRI SLEEVE CORE 36 WS WIRE MESH 78
GRIB RIB CORE " WINAL75-080 CLEAR CONDUCTIVE FILM 9
GRIP-3.5-1.8-2 GRIP CORE 35 XYT CONDUCTIVE FOAM 74

GSSC FLAT CORE 46

GSSH FLAT CORE 47

G-Tower ENGINEERING KIT for G-Core 55

GTFC TOROIDAL FERRITE CLAMP 32

GTFCK/GTFCR TOROIDAL FERRITE CLAMP 3

GTR TOROIDAL CORE 38

GTRE TOROIDAL CORE 40

HPC HIGH POINT CONTACT 16

KCF SLEEVE FERRITE CLAMP 3
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GENERAL TERMS OF DELIVERY AND PAYMENT

1. Scope

1.1 The following General Terms of Delivery and Payment
shall be applicable - provided nothing to the contrary is stipu-
lated in writing — to all of the deliveries and other
performance effected by us.

1.2 Deviating General Terms of Business of the Purchaser
shall not bind us.

1.3 Amendments and/or supplements to the following terms
and to the additionally stipulated agreements upon the
conclusion of the contract must be made in writing.

2. Conclusion of the Contract

2.1 The offers of Kitagawa GmbH are made without
obligation.

2.2 A contract between Kitagawa GmbH and the Purchaser
shall only come into effect in accordance with the contents of
the written confirmation of order on the part of Kitagawa
GmbH or through the delivery of the goods or the rendering
of the agreed performance by Kitagawa GmbH.

2.3 The Purchaser shall be bound to its order for three
weeks. Kitagawa GmbH reserves the right to deviate from
the order specifications in the acceptance of the order if this
is necessary for the fulfillment of the order and is acceptable
for the Purchaser.

2.4. Kitagawa GmbH shall be entitled to effect an alteration
to the goods at any time without prior notification insofar as
this does not result in any shortfall of the contractually
stipulated characteristics of the goods and the alteration is
reasonable for the Purchaser. The alteration of already
delivered contract cannot be subsequently demanded.

3. Delivery Terms

3.1 The delivery period of the goods shall be determined in
accordance with the written confirmation of order of Kitagawa
GmbH.

3.2 Indicated delivery periods shall run from the dispatch of
the written confirmation or order. If the Purchaser is obliged
to effect advance performance, then the delivery period shall
commence with the receipt of the contractual advance perfor-
mance of the Purchaser at Kitagawa GmbH.

3.3 If the Purchaser demands alterations to the contractually
stipulated performance after a written confirmation of order
has been effected, then Kitagawa GmbH shall be entitled to
effect a reasonable extension to the delivery period if
necessary.

3.4 In cases of force majeure. interventions by sovereign
powers, natural disasters, war, revolts, strikes at its own
company, at supply companies or at carriers, Kitagawa
GmbH shall be entitled to

make up the delivery after the cessation of the cause of the
impediment and the delivery period shall be extended
accordingly. The same applies if Kitagawa GmbH does not
receive its own supplies in due time or in due form. There
shall be no claims due to non-delivery or late delivery. This
shall also be applicable if above indicated circumstances
arise once the stipulated delivery period was already
exceeded.

3.5 If a promised delivery date is not met by Kitagawa GmbH
for reasons attributable to Kitagawa GmbH’s fault,, then the
Purchaser shall be entitled to set Kitagawa GmbH a
two-week subsequent period after the expiry of the stipulated
delivery period by means of registered letter. The Purchaser

shall be entitled to withdraw from the agreement after the
fruitless expiry of the period. Claims for damages, insofar as
is legally permissible, as well as more extensive rights shall
be excluded, provided the delay in delivery is neither due to
intent nor gross negligence on the part of Kitagawa GmbH.
This limitation of claims shall not apply in cases due to loss
of life, bodily injury or damage of health. The burden of proof
that intent or gross negligence is not applicable shall be
borne by Kitagawa GmbH.

3.6 Kitagawa GmbH shall be entitled to effect part deliveries
unless they should be unreasonable to be accepted by the
Purchaser.

4. Shipment and passing of risk

4.1 Kitagawa GmbH shall undertake the shipments of the
goods at the Purchaser’s expense. Kitagawa GmbH shall
select the forwarder/carrier to the best of its knowledge,
without, however, assuming corresponding liability. Kitagawa
GmbH shall award the shipping order on the customary terms
in the sector in each case. Transport insurance shall only be
taken out at the Purchaser’s request and expense.

4.2 Risk shall pass when the goods leave the warehouse or
upon the surrender of the goods to the forwarder/carrier.
The risk shall also pass to the Purchaser, if the goods are
ready for shipment and delivery is delayed or fails for other
reasons attributable to the Purchaser.

4.3 Any transport damage which occurs must be asserted by
the Purchaser in due time to the forwarder/carrier or its
insurance company.

5. Prices

The prices are indicated in the respective confirmation of
order or Kitagawa GmbH and are expressed net in EURO
plus the statutory rate of V.A.T. exclusive of packing, freight,
postage, delivery charges etc.

6. Payment Terms
6.1 Insofar as no other payment terms are indicated in the

confirmation of order of Kitagawa GmbH, the invoices are
payable after the invoice date within 30 days net without any

discount. Decisive for effecting payment on time is the receipt

of the payment at Kitagawa GmbH. Cheques shall only be
accepted on account of performance.

6.2 If the Purchaser is a businessman, then it shall be in
default upon the exceeding of the due date without a
separate warning. Kitagawa GmbH shall be entitled to assert
default interest to the amount of 8 percentage points above
the basic rate of interest.. The assertion of a more extensive
loss caused by default remains reserved.

6.3 In the event that the Purchaser should be in default with
payment, Kitagawa GmbH may upon its discretion request
advance payment before

delivery of the goods. The same shall apply if the
Purchaser’s economic conditions give reason to concern
regarding the due fulfillment of payment obligations.

6.4 The Purchaser shall only be entitled to set off the claims
of Kitagawa GmbH against those claims which are
undisputed or legally binding.

7. Warranty
7.1 Kitagawa warrants for the duration of 12 months that the

goods contained not material or fabrication defects at the
time the risks passes. This warranty (“Gewahrleistung”)

commences upon delivery of the goods.

7.2 Warranty shall not be effected in the case of improper
utilization, faulty installation, incorrect operation etc. No
warranty shall similarly be effected for losses which arise
through the operation of the goods together with such
appliances whose compatibility has not been expressly
confirmed in writing by Kitagawa GmbH.

7.3 The Purchaser shall notify Kitagawa GmbH of any defects
of the delivery in writing as soon as such defects are
detected under conditions of normal business operations.
Section 377 German Trade Code applies.

7.4 In the case of defects the warranty shall be effected at
the option of Kitagawa GmbH by subsequent rectification or
substitute delivery free of charge. If the subsequent
rectification also fails on the second attempt or in if the
second substitute delivery also contains defects or if
Kitagawa GmbH does not meet its subsequent delivery or
substitute delivery obligation within a reasonable period, then
the Purchaser shall be entitled to a reduction of the purchase
price or rescission of the contract.

7.5 Claims for damages caused by defects shall be excluded.
This exclusion shall not apply in case a defect has been
fraudulently concealed, in the event that life, body or health
is injured and acts of Kitagawa GmbH with intention or gross
negligence. In the case a guaranteed characteristic of the
goods should be lacking, liability shall be restricted to the
loss which is to be expected in accordance with the
customary course of events. More extensive claims on
account of the faulty nature of the goods shall be excluded.
This shall also be applicable to the reparation of
consequential losses and to the violation of ancillary
contractual obligations.
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7.6 The afore mentioned exclusion of liability shall
also be applicable to claims in tort and in
connection with the initiation, conclusion and
processing of a contract, not, however, in the case
of claims in accordance with the Product Liability
Act.

8. Retention of Title

8.1 Kitagawa GmbH shall retain title to all goods
until the payment in full of all receivables resulting
from the business relations with Kitagawa GmbH.
If the value of the collateral which is in existence
in favour of Kitagawa GmbH should exceed the
claims against the contract partner by more than
10 per cent in total, then Kitagawa GmbH shall be
obliged to release collateral at the request of the
Purchaser

8.2 The Purchaser shall be entitled to resell the
goods subject to retention of title in customary
business transactions. The Purchaser shall not,
however, be entitled to pledge the goods subject
to retention of title or to assign all claims to which
it is entitled from a future sale of the goods subject
to retention of title against its purchasers to
Kitagawa GmbH by way of security.

8.3 In the case of the processing or reconstruction
of the goods subject to retention of title by the
Purchaser, this shall always be effected for
Kitagawa GmbH. If the goods subject to retention
of title are processed with other articles which do
not belong to Kitagawa GmbH, then Kitagawa
shall acquire co-ownership to the new article in
proportion to the value of the goods subject to
retention of title to the other processed articles at
the time of processing. If the Purchaser sells the
goods subject to retention of title together with
other goods which do not belong to Kitagawa
GmbH, or after joining or processing, then the
assignment shall only be effected to the amount of
the outstanding invoices sum of the respective
goods subject to retention of title.

8.4 The Purchaser shall be entitled to collect the
assigned receivable in its own name. Kitagawa
GmbH shall, however, be entitled to revoke this
collection authority at any time, especially in the
case of default in payment by the Purchaser. In
the case of revocation the Purchaser shall be
obliged to provide Kitagawa GmbH with or to
surrender to it all necessary information and
documentation for the assertion of the assigned
receivables and to disclose the assignments to its
purchasers. In the case of default in payment by
the Purchaser Kitagawa GmbH shall be entitled to
notify its purchasers of the assignment.

8.5 The Purchaser shall be obliged to provide
Kitagawa GmbH with information at any time on
the where-abouts of the goods subject to retention
of title and on the receivables arising from their
resale. The Purchaser shall be obliged to inform
Kitagawa GmbH in writing of a seizure by a third
party of the goods subject to retention of title or of
the receivables assigned to Kitagawa GmbH and
it shall be obliged to draw the third party’s
attention to the rights of Kitagawa GmbH. The
Purchaser shall furthermore be obliged to support
Kitagawa GmbH upon the assertion and
enforcement of its rights against this third party,

especially at its expense to lodge the necessary
immediate remedies/appeals in order to safeguard
the rights of Kitagawa GmbH.

8.6 In case of default in payment on the part of the
Purchaser Kitagawa GmbH shall be entitled to
take back the goods subject to retention of title.
The Purchaser shall accordingly be obliged to
surrender these goods. The taking back of the
goods subject to retention of title does not
constitute a withdrawal from the contract, unless
Kitagawa GmbH expressly states such a
withdrawal in writing.

8.7 The Purchaser shall be obliged to treat the
delivered goods subject to retention of title with
care. It shall especially be obliged to take out
adequate insurance cover for the goods subject to
retention of title at its own expense against loss or
damage through fire, water, burglary or theft. The
Purchaser hereby assigns its corresponding
insurance claim to Kitagawa GmbH. Kitagawa
GmbH hereby accepts this assignment and states
the reassignment to the Purchaser with the
proviso that this shall become effective if and as
soon as the retention of title has expired.

9. Final Provisions

9.1 The Purchaser shall not be entitled to assign
rights and obligations to third parties arising from
the contract concluded with Kitagawa GmbH
without the prior approval of Kitagawa GmbH.

9.2 The contractual relations between the
contracting parties shall be subject to the Law of
the Federal Republic of Germany. The provisions
of the Convention on Contracts of the International
Sale of Goods (CISG, Vienna Convention) shall
not apply to the contract concluded with the
Purchaser.

9.3 Venue for all disputes and types of proceed-
ings arising from or in connection with the
contractual relations between the parties shall be
Darmstadt, Federal Republic of Germany,
provided the Purchaser is a businessman.

9.4 Kitagawa GmbH shall be entitled to store and
to use the personal data to which it has obtained
access from the business relations with the
Purchaser under the terms of the German Data
Protection Act for its own business purposes.

9.5 If a provision of these General Terms of
Business or of the contract concluded with the
Purchaser should be or become ineffective, then
this shall not affect the effectiveness of the
remaining provisions of these General Terms of
Business or of the concluded contract.

KITAGAWA GmbH
Birkenwaldstraf’e 38
D-63179 Obertshausen
Germany

Telefon +49-6104-60009-0
Telefax +49-6104-60009-40

Notice:

The specifications provided in this catalogue are
believed to be accurate and reliable. Kitagawa
GmbH reserves the right to make changes to
specifications to improve manufacturing process
performance and reliability.

This catalogue is intended for representation only
and is not to form any part of any order.
Engineering specifications are available upon
request.

Any information/specification supplied by Kitagawa
GmbH is based upon Kitagawa Industries
laboratory test data and is believed to the reliable.
It is recommended that our products are tested by
the customer to ensure suitability for the intended
application.

If any Kitagawa product is to be used in a life
threatening application (such areas as Medical
Automotive and Aerospace etc) the application
must be discussed with Kitagawa GmbH and its
written approval must be obtained.



K5 GLOBAL LOCATION

KITAGAWA INDUSTRIES CO.,LTD. KITAGAWA ELECTRONICS(THAILAND)CO.,LTD.
695-1, Higashiorido, Mukui-cho, Inazawa City, <Head office &Plant (IEAT Free zone)>
Aichi Prefecture 492-8446, Japan Hi-Tech Industrial Estate (IEAT FREE ZONE):
Tel: 81-587-34-3561 Fax: 81-587-34-3109 126 Moo1, Bhan Lain, Bang Pa-in, Phra Nakorn,
http://www_kitagawa-ind.com Sri Ayutthaya 13160, Thailand
Tel: 66-35-350-201 Fax: 66-35-350-204
KITAGAWA INDUSTRIES America, Inc. <Sales office & Warehouse(BOI IPO)>
2325 Paragon Drive, Suite 10 San Jose, Bangkok Free Trade Zone(BFTZ), 88/78 Moo15, Bangsaothong,
California 95131-1309 U.S.A. Bangsaothong, Samutprakarn10540, Thailand
Tel: 1-408-971-2055 Fax: 1-408-971-6033 Tel: 66-2-182-5264 Fax: 66-2-182-5268

http://www.kgs-ind.com
KITAGAWA ELECTRONICS(SINGAPORE)PTE.LTD.

SHANGHAI KITAGAWA INDUSTRIES CO.,LTD. 2 Jurong East St.21, 04-33D IMM Building,
3rd Floor, West No.8 Bldg., 308, Fen Ju Road, Singapore 609601

Waigaogiao Free Trade Zone, Shanghai 200131, Tel: 65-6560-6511 Fax: 65-6560-6211
China http://lwww kitagawa.com.sg

Tel: 86-21-5865-2766 Fax: 86-21-5064-4018
KITAGAWA INDUSTRIES (H.K.) LIMITED

KITAGAWA TECHNOLOGY(SHENZHEN)CO.,LTD. Unit J, 15th Floor, Ever Gain Centre, 43-57 Wang Wo
Unit G 24F, Times Fortune Building, No.88 FuHua Road 3, Tsai Street, Tsuen Wan, New Territory, Hong Kong
FuTian District, Shenzhen City 518026, China Tel: 852-2612-1161 Fax: 852-2612-1686

Tel: 86-0755-2396-3200 Fax: 86-0755-2396-3490 http://www.kitagawa.com.hk

KITAGAWA INDUSTRIES(TAIWAN)CO.,LTD.
7F., No. 75, Hsin Tai Wu Rd., Sec. 1,

Hsi Chih Taipei Hsien, Taiwan 221

Tel: 886-2-2698-8833 Fax: 886-2-2698-3355
http://iwww.kgtw.com.tw

m KITAGAWA GmbH

Birkenwaldstral3e 38 63179 Obertshausen Germany
Phone: +49 6104 60009-0 Fax: + 49 6104 60009-40
E-Mail: sales@kitagawa.de

http://www.kitagawa.de
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