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1. EAEEE Application

CORHREIL. EFHBO/MAMKICERSNETFYIREMIZ(LS CNF20 447 I2ERT 5,

This specification applies to CNF20 chip type EMI Filter used for digital noise filtering.

2. i2& &R Part Number System

CNF

20 ¢ 20 s _ T M N
@ @ ©® @ 6 ® @
D—HR/RY|-FEEXER TS Product series
Hik=s ERER
Symbol Rated current
ERT1A K
CNF
Under 1A
@ WiK~tiZEFR TS Sizes
Hik=p L ~ti& (mm) W =T i&(mm) T ~Fi&(mm)
Symbol Length(mm) Width(mm) Thickness(mm)
20 20+0.2 1.25+0.2 0.8+0.2
® HEREEERMERTECE Temperature characteristics
Hik=p RERM
Symbol Temperature characteristics
o] CG (0£30ppm/°C)
R (=15%)
@ HER=EEZR TS Capacitance value

3 XFRTTEAI779N (pF) ZHEMIET D, F1RUVE2HFIIAMBEHF R ZDAVHRFERL.

BIBFIINIHEOHETT

Capacitance Values are represented in 3 digits, and expressed in pico Farad(pF).

The first two digits are siginificant, and the third is the number of zeros.

MARUWA CO.LTD.
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3. EFEEEEE Temperature Range

s AR EEE
Symbol Temperature Range
CGR -55~+125°C

XEMBEROBECOEREZST.

2 Self-generation of heat when the current energizes is contained.

MARUWA CO.LTD.
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® HEREHFBEXRTEE Capacitance tolerance
Hok=s HRE
Symbol Tolerance
S +50, —20%
O—aEMEERT S Packaging form
28 R
Symbol Packaging form
T T-t'Y9 Taping
B NIV Bulk
@ i FEABDIELEZ R T 5LE Terminations
Hoa=7 i FEARTELE
Symbol Type of termination
2o, 7 HoE
M
Nickel barrier + Sn plated
®—NEEMA Sign shown for in—house management
Hik=p HANEER
Symbol For in—house management
22pF, 47pF, 100pF, 220pF D& f 5.,
N
Only 22pF, 47pF, 100pF, and 220pF goods are given.
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4. R~HERVEMEIE Dimensions & Equivalent Circuit

0.3+0.2 0.6*+0.2 0.3+0.2

—t f | +— N
H:i:i ﬂ[- A-B : AH A8 F In/output
® C-D: 7 — R it F Ground
o
2.0+0.2 ,
o~ C | A o — O B
; u
E A B
- D B3 mm c.D
Unit:mm
5. #1&X Structure
1) REREE Internal structure
T — A B

Ground electrode
EEHEM

Signal electrode

ESREM

Signal electrode

7 —REB

#0 =
Ground electrode NE B
Internal electrode

2)E BHEE Electrode structure

%7 BEES M

Terminal electrode and plating layer

i,
W’////////. 50

M &R B AT

Internal electrode

MARUWA CO.LTD.
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6. MEBEERUEKR—EZR Part number list & Specifications
® 4 HERE | RENERE | ERER HBIEm ERER| ERER
Part Number Capacitance | Capacitance Rated IR Rated DC
tolerance Voltage current Resistance
CNF20C220S-O0MN 22pF
CNF20C470S-OMN 47pF
CNF20C101S-CIMN 100pF
CNF20C221S-O0MN 220pF| +50%,-20% 50V DC 10,000M Min. | 0.4A DC| 300m SMax.
CNF20R471S-[OIM 470pF
CNF20R102S-[OIM 1,000pF
CNF20R222S-[OIM 2,200pF
O:TIE7-tVvya,. B Inyask O:”T” stands for taping package and “B” stands for bulk package.
ALY (B3%) Insertion loss(Reference)
CNF20 TYPE
0 — — T T
] — ~1 \\\\\\ 100 ‘
™~ ™ 47
10 22
: y /
= 20 / p
¢ 30 ~
§ 2200 1000 7<
g i <V
220
50 v V V
60
70
80
1 10 100 1000 10000
Frequency (MHz)
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8. CNF20 47 [F AT AT ITHES R/ 2—
CNF20 Type Recommended board pattern

Top side Bottom side
Through hole ¢0.4
Ground
O O
\t) ol ao| © O
| |
O O
|:I Copper
A
<™ |:I Resist
B
E .
BAi[ :mm
Unit: mm

CNF20 447°13Y70-1FAFERA T,

CNF20 Type are available for reflow soldering only.

9. CNF20 847" 9)-LIFAFENRISEE

CNF20 Type solder paste printing conditions

©

ol @ HY—LEFAEZEHEHS

—

1.

0.6
1.5

2.8

> B :mm

Unit:mm

MARUWA CO.LTD.
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10. J70—BE70774)L Reflow temperature profile

300

250

200

150

100

50

EERBASA

TR hFE TAET
i Normal temperature
Air Preheat Soldering cooling
/ 240 ~260°C
/ 150~170°C
)/

¢ > ¢ > P
60~120% 10# =2 60f =
60~120sec 10sec = 60sec =

11. BFE-RE Storage/keeping

(1) BERZE.WMEA-BRARCEIDIBALFEIFTEE, FAEFTEEZSIESEET KRPICRECEREE
BAEASHAOFTEREE T, FLEE 40°CUUT, 2 70%RH AT DIRFTHREL., TESLET 6 v ALUR
TIEATEL,

Deterioraton of solderability can be caused by oxidization/sulfurizaiton because of high temperature, high

humidity or chlorine/sulfur gas. Parts should be used within 6 mounths if possible and stored below 40 °C and

70%RH in a atmosphere free of sulfur, chlorine or toxic gases.

(2) FyTH EMI 240 31E T39I TTETHYET DT, E T T DMBEBNERESEZLVESITEELTT S,

These capacitors are made of ceramic so avoid dropping or other mechanical shock that could damage

the parts.
3) RIHRERGLAZBRZEHE)IZDONTIE., FAEMITHEZERESHERTIL,

The capacitors kept in your storage for over 6 mounths should be used only after checking

solderabilty.

MARUWA CO.LTD.
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Drawn N.Ariga
Type CNF20 Type
Checked T.Miyazaki
Date March, 1. 2011 Approved Y.Hirata
. & E Application
COHBRERF. TOAIEBEO/AARMKRICERTEFYTHEMITSIILS CNF20 447 (CERT 5,
This specification applies to CNF20 type chip type EMI filter Used for digital noise filtering.
. M BE Characteristic Specification
IH H % HE OB A RIS C 5101-1 #HL)
Item Performance requirement Test method(JIS C 5101-1)
1|45 & EMOFEAICHKELEEZRDLIUE | MREICLYITS,
Visual LOREMNZENT &,
No major defects that would Magnifying glass
effect the life or use of the
components.
2 | BERE HESNHFBEERNIZHDII L, BERE HIFE B IR # BEEBE
Capacitance Within specified tolerance. Capacitance Frequency
C=1000pF 1TMHz+=10%
0.5~2Vrms
C>1000pF 1kHz=10%
3 |tand CG : 2.5%max. HEREBICET S,
Dissipation R : 5.0%max. Same as above 2.
factor
4 | ERER HESN-HFBRERNIZHDI L, 100mMA LI TODRIEERTIHF A-BHEZRAET S,

DC resistance
Within specified tolerance.

Between A-B terminals.

Measure DC resistance with 100mA or less

5 | EE BBHEERUEBOLGENIE,
Withstanding
voltage

No damage or insulation

KEHMEERIE50mA LLTFTET S,
CGHME : EHEIXD 300%
REM : EHREED 250%

TEHEOEREEZ 1~5HEENMT 5,

Following voltage applied for 1 to 5 seconds.

resistance
Greater than 10,000M Q or
500M Q- (F whichever is smaller

Rated voltage is applied for 1 min.

breakdown. Charge and discharge current is at 50mA or
less.
CG : 300% of rated voltage
R : 250% of rated voltage
6 | MEBRIER 10,000M QX [£500M Q- (£ D AMEEERFEREEEL. EEMMEFRE I 1 5/
Insulation Anm™hSNVADIE L, E9 5,

MARUWA

CO.LTD.
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IE H i3 HE H OB A EIS C 5101-1 %)
Item Performance requirement Test method(JIS C 5101-1)
7| RERY CG : 0%30ppm/°C BERBOELIL 20°CL 85CLT B,
(CG % 1%) Reference temp. :20°C. 85°C
Capacitance
temperature (C,-Cy)
characteristics ppmC = —————— x 10°
C1(T2-Ty)
(CG)
C; : Capacitance at 20°C
C, : Capacitance at 85°C
T, : 20°C
T, : 85°C
8 | mERM BEMMAEL 20CEREERELEL. BEBTENDLEILLEEZRDS,
(R%1%) R #1M : =15% LI
Capacitance Reference temp.20°C is used to calculate
temperature Without bias voltage applied the capacitance change rate.
characteristics | R : ®£15% or less
(R)
& T EN AN B BEMMGLOEBREHIZNZ,. EREEOD
R #1M : +15%,-40% LI 50%NEREBEZHNMLT,. EEMMAELOD
20CHHEREBEIODEILEEZRDDS,
With bias voltage applied
R : +15%,-40% or less 50% of the rated voltage applied under the
same conditions as the test without bias
voltage applied.
The capacitance at 20°C without bias voltage
is used as reference to calculate rate of
capacitance change.
9 | ¥ EMW ELVLEENGNIL, 5N
E & Hh No peeling of the terminations.
adherence
strength of
terminations
10 | ffit #& £ 5 & ELLEENGL RENERERE - 10~55Hz
Vibration & 2 IR ig 1.5mm
resistance BERE HRERERNIC 10~55~10Hz-15 /%491
Hdie, XYZA R &285/0 &6
tan & HHRRERR HERE 4t2 BHERICKELLZZRATET S,
TH5I&E,
Visual :No mechanical damage Vibration frequency :10~55Hz
Capacitance Full amplitude :1.5mm
:Within specified tolerance | In each X,)Y,Z direction 2hrs.
Dissipation factor Total 6hrs.
:Initial standard values After is leaves it in 24%*2 hours room
must be satisfied. temperature after it examines it, it measures
it.

MARUWA CO.LTD.
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IE H

[tem

1 12

Performance requirement

H OB A AWIS C 5101-1 ##L)
Test method(JIS C 5101-1)

11

[TATF %
Solderability

BERBREOHKER. EEEA 75%LL
LU BLEKFAETEDA TS
_&.

At least 75% of the termination
on each should be covered with

FATFE :Sn-3.0Ag-0.5Cu
IFAFERE 245+5 °C
B EEE 241

Solder :Sn—-3.0Ag—0.5Cu

CG HM:+25%X[X+0.25pF @
ThhRXREVNVAEDELRA
R 1 +7.5%LLA
tan SR V& Z 1
WHEREEER TSI,

MEE : BHBERUVBEEOD
BT,
Visual :No mechanical damage
Capacitance
CG : *£25% or £0.25pF

whichever value is larger
R : Within x=7.5%

Dissipation factor
:Initial standard values
must be satisfied.
Insulation resistance
:Initial standard values
must be satisfied.
Withstanding voltage
:No damage or insulation
breakdown.

Soldering temperature :245°C+5°C
solder. . .
Immersion time :2*1sec.
12 | [FATZ 881 5 & ELLWEENGNIE, | AR :Sn-3.0Ag-0.5Cu
Solder heat AR E 2705 °C
resistance BHES=E 2= 10+1

BREELCHOTETROIEFTFRZETI,
1 : 80~100°C(1~2 %)
2 :170~200°C(1~2 43)

FRETOLER.ERLTIALZEEEZTI,
HEBR®R 242 BHIZERICKELE-RBET S,

Solder :Sn-3.0Ag-0.5Cu
Soldering temperature :270+5°C
Immersion time :101sec.
Preheat 80~100°C(1~2min.) and
170~200°C(1~2min.)

Immersion into solder should be carried out
Continuously after preheating.

After it leaves it in 24+2 hour room
temperature after examines it, it measures it.

MARUWA CO.LTD.
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Dissipation factor
:Initial standard values
must be satisfied.
Insulation resistance
:Initial standard values
must be satisfied.
Withstanding voltage
:No damage or insulation
breakdown.

IH H i3 HE o OB A AWIS C 5101-1 #HL)
Item Performance requirement Test method(JIS C 5101-1)
13 | REYMIN 5 8 ELVLEENGIE, TRDOY19L%E 25 Y149 YER T,
Temperature
cycle BHER=E Temperature cycle specified in table below.
CG 41 : £2.5%X [ +0.25pF D This cycle is repeated 25 cycles.
AnhRXRENVADEURA
RFHE - £7.5%2UM - BE(C) B (%)
\ N Temperature(°C) Time(min.)
tan OB V& & 1 - -
MHREEEBR TS, & {8 2 IR +0,-3
1 Minimum operating 30
MEE : EBHBERUVBEEOD temperature
&, & B
2 3
Room temp.
Visual :No mechanical damage — N
e EREE+3-0
Capacitance 3 Maximum operating 30
CG : *2.5% or +0.25pF temperature
whichever value is larger 4 w8 3
R : Within ®=7.5% Room temp.

MARUWA CO.LTD.
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IH H i3 HE o OB A AWIS C 5101-1 #HL)
Item Performance requirement Test method(JIS C 5101-1)
14 | it {24 A ! ELVWEEMNGNIE, | B OE :40+2°C
Humidity iR :90~95%
resistance BEARE HER 2 1500 +24,-0 5[
CG #1E : £5%X (£ +0.5pF M
AnhRXRENVADEURA
R4FM : £125%LIA
tan &
CGHME : 5%LT
R#EM : 75%UTF
HZEEH - 1,000M QX (L 50M Q-
F DA ENE
DELL L,
Visual :No mechanical damage
Capacitance Test temp. :40%£2°C
CG : =£5% or *=0.5pF Relative humidity :90~95%
whichever value is larger Test time 500 +24,-0 hrs.

R : Within *=12.5%

Dissipation factor
CG : Less than 5%
R : Less than 7.5%

Insulation resistance
:Greater than the smaller
value of 1,000MQ or
50M Q- (F.

MARUWA CO.LTD.
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R 1 +12.5%LL A
tan§
CG 4514
R 1

CA%LLTF
 T5%LLTF
EBEST :1,000M QX (X 50M Q-
F DREIAMNINSNE
DiELL L,

Visual :No mechanical damage

Capacitance
CG : =*£3% or =0.3pF
whichever value is larger
R : Within £12.5%

Dissipation factor
CG : Less than 4%
R : Less than 7.5%

Insulation resistance
:Greater than the smaller
value of 1,000MQ or
50M Q- (F.

B H i BE S OB A RIS C 5101-1 #H8L)
Item Performance requirement Test method(JIS C 5101-1)
15 | HBAf CAE | CELVERENGEWNIE, | RBREE
Life test at CG % 125+3°C
High temp. HERE R#FM : 125x3°C
load CG # M : £3%XIX£0.3pF @
M RKENVADOMELA | &5 1,000 +48,-0 B

EHRBED 200D EREEEZMNMT S,

The voltage in Table 1 is processed.

Test temp.
CG : 125%3°C
R : 125+3°C

Test time :1,000 +48,-0 hrs.
200% of rated voltage is applied

MARUWA CO.LTD.
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IE H

[tem

1 12

Performance requirement

H OB A AWIS C 5101-1 ##L)
Test method(JIS C 5101-1)

16

it i% & 7
Humidity
load test

5 8]

HERE

CG # M : £5%X[X£0.5pF @
M RENFDELRA
+125%LLA

ELVLWEENMNIL,

R4 4

tan &
CG ¥ 1%
R4 4

: B%LLTF
: 7.5%LLT

EBEST - 1,000M QX (X 50M Q-
U DRERINMNINESWNE
DiELL L,

Visual :No mechanical damage
Capacitance
CG : =£5% or *=0.5pF
whichever value is larger
R : Within £12.5%

Dissipation factor
CG : Less than 5%
R : Less than 7.5%

Insulation resistance
:Greater than the smaller
value of 1,000MQ or
50M Q- (F.

HAXEE :90~95%

HEREE :40+2°C

SHEREFR 500 +24,-0 BEfs
EREED 100DEREEXTEZNMT S,

The voltage in Table 1 is processed.
Relative humidity :90~95%

:40£2°C

:500 +24,-0 hrs.
100% of rated voltage is applied

Test temp.
Test time

17

=t &

Flexion

5 8B BEMNBENIRLIL,

HERE (RRITOEICHTS
HEDEHHAERED
EnZEi)

CG #1%: +5%X [X*+0.5pF @
I RENAEDOELURN

RYM : £125%LRA

Visual :No mechanical damage.

Capacitance
:change in pretest values.
CG :=*5% or x=0.5pF
whichever value is larger
R : Within =12.5%

f=hHE
/ Amount of flexion

EFHhHEN 1mm IZHEDZETEHN 1.0mm DFEST
MEL.S BEHRETS,
HEFEIHAHARCHERENEER TS,

Add load at a velocity of 1.0mm/sec. until
the flexion amount reaches 1mm.

Have a capacitance meter connected to the
sample during testing.

MARUWA CO.LTD.

Downloaded From | Oneyac.com



https://www.oneyac.com

FyvITHEMIZ LA EEHLIRE Drawing No. Page

Bt 1/1

Chip Type EMI Filter Characteristic Specification MAQ-CE-0011JE Attachment 1/1

@=-HHHRERAEIR Pattern of flexion test board

1. CNF20 ,CNH20 type

100.0

A %R K Pattern of A section AL imm
20.0 30.0 30.0 Unit:mm
0.5 o5
Copper
LR b
7o) Resist
o
Qy D °.
=)
<
2-95.0 o
Land <
o~

4.0

LR B
Resist

5.0

2. E¥x#ME Specification for flexion test board

JIS C 6484 [CHIEDEHE GE4. FEHRAF LU LDOEDEL,. B 1.6mm, fRIZ<KDEE 0.035mm &F %,
According to JIS C 6484 type GE4 Board thickness :1.6mm ,Copper thickness :0.035mm

MARUWA CO.LTD.
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Drawn T.Miyazaki
Type series
Checked
Date May 23 2007 Approved R.Yamashita
Application

CNF20,CNH20

This specification applies to CNF20,CNH20 series chip type EMI filter used for digital noise filtering.

Taping package

2 1 CNH20(T 1.0+ 0.2mm)
Size of plastic career tape for CNH20 Thickness 1.0+ 0.2mm
T1
@Do
4 df/ J/ w 1
Qf d) Cb (b Y
A i
\ \ \ \ \ \ W
= | | | | |
| | \ \ \ \ \ v
| | | | |
| | | | | | —
A P1 P2 Po T2
mm
Unit mm
Type A B w F E P, P, P, D, T, T,
CNH20 1.62 2.30 8.00 3.5 1.75 | 4.0 2.0 4.0 1.5 0.6 2.0
t=1.0 + 0.2 +02|+03|+£005|+x01|+£01]|+0.05]|%x0.1]+0.1,-0 [ max. | max.
2 2 CNF,H20(T 0.8+ 0.2mm)
Size of plastic career tape for CNF,H20 Thickness 0.8+ 0.2mm
T1
oDo
(NN L — _
¢f ,®/ O O O L
A L
\ \ \ \ \ \ w L
= | | | | | |
| | \ \ \ \ \ v
| | | | |
\ \ \ \ -
A P1 P2 Po T2
) mm
Unit mm
Type A B w F E P, P, Py D, T, T,
CNF,H20 | 1.62 2.30 8.00 3.5 1.75 | 4.0 2.0 4.0 1.5 1.1 1.4
t=0.8 + 0.2 +02|+03|+£005|+£01]|+01|+0.05/|+0.1]+0.1,-0 | max. | max.
CO.LTD.
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2 3 Plastic Reel Dimension
A gl H- 1
Y
Y 1 1
W1
W2
Y o Ea— S mm
Unit mm
Reel A B C D’ E W, W, R
Type Size
¢ 180 ¢ 60 ¢ 13.0 | R10.5 2.0 9.0 11.4
CNF20,CNH20 RRM08B +0,-3 +1,-0 + 0.2 + 0.4 + 0.5 + 0.3 + 1.0 0.5

2 4 Cover tape adhesion strength

Top cover tape

165 180°

Carrier tape

of cover tape

300mm/min.

Pulling directon
of under direction

1)
2)

0.1 0.2N
0.3 0.7N

Forward direction

When the cover tape is pulled off under the above conditions, the cover tape
adhesion strength should be as follows.

1)Paper
2)Plastic

0.1 0.2
0.3 0.7N

CO.LTD.
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2 5 Taping standard

Taping must have a lead and empty segments as shown below.

Chip components

Empty segment insertion segment Empty segment Lead segment
OO0 000 ——\YOO O O
End Begining
160mm 160mm 230mm
More than 160mm More than 160mm 230mm min

390mm  560mm

Forward direction

Chip adhesion to cover tape
Chips should not stick to the cover tap

EMI
When the cover tape is released, there should be no any difficulty in taking out the chip

from the tape because of clearance troubles. Also there should be no tape troubles that
will cause nozzle clogging.

When the top cover tape is released, the adhesive should remain on the cover tape.

2 6 Items described on label
Shipping label
Ne  Order number Part number
Customer Part No. Packaging quantity
Trace label

In some cases, a trace label may be added

2-7 Items described on shipping box
Customer name Part number
Customer’s machine name Packaging quantity
Ne Order number Ne Received order number
Customer Part No. Delivery date
CO.LTD.

Downloaded From  Oneyac.com



https://www.oneyac.com

Chip Type EMI Filter Packaging Specification

Drawing No.

Page

MAR-CE-7003JE

4/4

2 8 Packaging quantity
Type Quantity
CNF20,CNH20(T 0.8+ 0.2mm) 4,000

CNF20,CNH20 Thickness 0.8+ 0.2mm

4,000pcs reel

CNH20(T 1.0+ 0.2mm)
CNH20 Thickness 1.0+ 0.2mm

2,000
2,000pcs reel

Bulk packaging

3 1 Items described on label
Shipping label
Ne  Order number Part number
Customer Part No. Packaging quantity
3 2 Items described on shippingbox.

Customer name
Customer’s machine name

No Order number No
Customer Part No.

Part number
Packaging quantity
Received order number
Delivery date

3 3 Packaging quantity
Type Quantity
CNF20,CNH20(T 0.8+ 0.2mm)
CNF20,CNH20 Thickness 0.8+ 0.2mm
1,000 bag

CNH20(T 1.0+ 0.2mm)
CNH20 Thickness 1.0+ 0.2mm

CO.LTD.

Downloaded From | Oneyac.com



https://www.oneyac.com

W24 EoiEE$IHE Precautions for Safety

1. ARGT R 2E RSB AR L UG - RiESh TR0 £9, WG X - TIERE
HERHIET 2BNBHY £, v a— FE— FTHELSE, BRRERI NS Z LT
YT UHARRDBFEL . BIBERDBERT 2 BNAH Y T,

PENFE LT, D TrEedn ., BN ER S, £ OBPECRAENEAN B U FHEERIIC A
BHPLIEY, MRZfEFZ RETENOH L, b LT, MEFOBRFIILSBILH D, F
TR RIS IR 5 ATREED & 2 i - B £ I33EEAX TH MR 50T TR &Y,
TR AR S D BRITHEANSIAE . TTHR T S0,

Oz - Ttk
@ipEikss (G hikas, EH TOEEKSL L)

QT > 2T A
@HRHESR (I—T 278V 2E5T)

OBREHIEIES 25

®OF OfhzciE - ey (BEhEL, RATHE, SaE, ffn, 20\E S &)
OFr&E T

OFE A (EanffERrE e L)

O@F& S

WpIE - Birkes

O=HEF - Bt g

OfF wLeiks: (@fs 17 7728)

@z o, ERCEEES & RFEOME - [FEENEER S h D

1.  This product is designed and manufactured on the assumption of a general electronic equipment usage.
It is the performance deteriorated and is likely to break down according to the usage.
The main body of the capacitor generates heat by an excessive current's flowing when
breaking down because of a short mode, and circuit board might be damaged by a fire.

And therefore, please do not use this product, if an extremely advanced quality and
reliability are demanded, threaten its failure or malfunction may directly or indirectly to
human life, likely to cause harm to the human body,
there is a fear that extends to damage of property, there is a possibility to develop a social
problem.

If you are considering to use about them, please contact us in advance .

(DAirlines and space equipment

©@Bottom of the sea equipment(work equipment bottom of the sea transponder and in the sea etc.)
(®Nuclear power control system

(@©Body equipment(The car accessories are included. )

(®Fuel control equipment

©Other traffic and transport aircraft machine(car, airplane, railway, ship, and traffic signal machine, etc.)
(DSafety device

(®Medical equipment(life-support system etc.)

©@Power generation control equipment

(0Disaster prevention and crime prevention equipment

DUsage for military affairs and the Defense Agency

@@Information processing equipment(communication infrastructure etc.)

@3Additionally, equipment that quality and reliability equal with the above-mentioned equipment are
demanded
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2.

It must consider enough to the fail safe design (The protection circuit is installed) that doesn't become not
safe as a system, and the safety of the product must be secured when safety as end-products when this
product breaks down is examined for the circuit design that uses this product, and this product single
breaks down.
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. The name of articles and the specification that has been described to this catalog might discontinue the

change or manufacturing without a previous notice for the improvement. Please confirm the content after
claiming the delivery specifications without fail when you use it.

. The content of the description of this catalog is a characteristic of the product unit and the one to warrant

the quality. Please evaluate and confirm it while mounted on the product used before use.

. Itis not warrantable of the occurring trouble by the use of the characteristic, ratings, and the range of the

specification where this catalog has been described disregarding it.

. Although we have taken all possible measures to ensure the quality and reliability of our products, there is a

possibility that accidents causing injury or death, fire or social damage may occur if products are not used
as instructed. If you have any questions regarding how to use the products, please consult with our customer
service personnel.

. If problem arises regarding a third party's industrial proprietary rights as a result of using this products, our

company will have no liability for the problem except for those related to our products' structure and
production method.

MARUWA CO.,LTD.
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