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L $HHEE
Specifications
<" <o @ Comply with RoHS 2.0
1 @ Halogen-free
H @ Comply with REACH
v @ Marking
Fy ‘—.I AL’1 Bom
L F max o 2J473)
GRsIR
CFA2J473)C4PK5136A00
Part No.
RAASHEA -
Description CL11/630V/47NF/)/F5.08/ 4 5 /TB/10.5%13.5%5.5
EFRISR
CUSTOMER P/N
SERE GB/T 6346-11 (IEC 60384-11
Reference Standard /T6346-11( -11)
— ==
RIEEER
Climatic Category 40/105/21
BERE 87T
Rated Temperature
-40°C~105C
N
, LAEREEHE (+85°C to +105°C: decreasing factor 1.25% per degree for rated voltage )
Operating Temperature Range
EESHE
Rated Voltage, (Up) 630V
NESES 1260VDC 5s, PASS
Voltage Prooff ~ (Cut off Current 10mA, ARC = OFF, Voltage raising time 5-10s)
Capacitance 47NF £5% @ 1kHz 1.0v, 20.0°C
= 0.0l m 1kHz 1.0V, 20.0°C
BRI x @ ki
Tangent of loss angle
#Bix B : .
Insulation Resistance 30000M2 min @ 100V 1min
BRAIKHEFHESR
Maximum Pulse Rise Time, (dV/dt)
w 10.5 +£1.5mm
H 13.5 +1.5mm
R~ T 55 +1.0mm
Dimensions F 5.08 =1.0mm
HO 16.0 =0.5mm S Bk 0,12 0T /Taping specifications are on page 12
@d 0.5 =0.Imm

iE: FEETFERBUIEREEEER, ERRUTLFEESHIV/MES, Bkd/dasHERR ERERAU/

Note: If the working voltage (U) is lower than the rated voltage (Ug), the capacitor can be worked at a higher dV/dt.

In this case, the maximum allowed dV/dt is obtain by multiplying the above value with Ug/U.
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2. EBfE

Scope

RSB R TR T EEEs

This specification applies to the film capacitors for the electronic equipment with a following.

CLILZRY JR i v e P 75
CL11 type polyester film capacitor

X ERERSENELRLERE
Film capacitor basic construction
- nE— N — .
e e S — e—
0L20, CL21, CL21X CL21, CBB21(MSB) CBB13(PPN) CBB81(PPS, PSB)
CL23, CL23B, CL25, e | -S— e —
-
CBB20, CBB2I(MPB), | o | —
MKP21, MKP23, MKP25 ™ nikPs2(<200v) | MIMKP82(= 400V, PHB) | MMKP8A(= 2KV, PHB)
. EEE—
EBER B HEEHEBLE EpR
Metallized film Metal foil Double-sided metallized film Film
3. 4534
Features

o A B, BRGESRE, REE
Metal foil electrode, inductive wound type, dipped

o BOTE/)\, BEEK, BRE

Small size, light welght, low price

o IRREIIEEE, MIRITRERKRERES

Epoxy coating, high moisture resistance and mechanical strength

A P&
Applications

o EZEARNIEHNSEEFHESINER. IKPERS

Widely used in radio and electronic instruments DC, pulse circuit
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5 FTEBAT
How to order
CFA | 2 473 J C4 P K 13 6 A00
® @ © @ ® © @ ©)
ELER CFB:  CL21ZM <@ fb SR s it L S 25 (IR 15 )
Product type CL21 type Metallized polyester film capacitor (dipped)
CFl: CL2IXZY <> Ja8 A0 R i o . 25 25 (I 5 )
CL21X type Metallized polyester film capacitor (dipped)
CFN:  CL23ZU M RLAI 7 42 & Ab SRR i P 25 4
CL23 type Metallized polyester film capacitor (Box-type)
CFA:  CLIIZY SRR i 25 4
CL11 type polyester film capacitor
e L Code 1) 2A 2E 26G 2} 3A 3B 2D
Rated DC voltage (Up) Ur 63V 100V | 250V | 400V 630V 1kV 1.2kv | 200V
BaE ={EERas, EEfupF. W0:
Capacitance Three-digit representation, in PF. ex.
473: =47*10 " 3=47000PF =47NF
BERE Code F G H J K L M
Capacitance tolerance Tol. *1% | 2% | *3% | *=5% | =10% | £15% | =20%
BB X H—15: KR X B B
Lead format First code: Lead spacing (F) Second code: Lead style
Code F Code 1 A 0 4
C 5.08mm
N RE o ]
E 10.0mm style “H { ” } u )
G 15.0mm ;
J [ 22.5mm Scope | FPREL | MIBERUN | MIBERCK | MBS
L 27.5mm p Unformed | F make down| Fenlarge |F unchanged
© BFEAN X EERERE X REEELR
Packing style Lead length (L) for bulk packaging Taping package style
2:3.0mm A: 8mm T. 5 [EH8 60 2E Reel packing
3:3.2mm B: 10.0mm
4:3.5mm C: 12.0mm smnm
5: 3.8mm E: 16.0mm T
6: 4.0mm G: 20.0mm P: #2281 3E Ammo packing
8: 5.0mm I: 24.0mm
9: 6.0mm
V: 7mm
@D BREE Code 06 G5 07 15 09 15 11 L5
Body width (W) W 6.0mm | 6.5mm | 7.0mm | 85mm | 9.0mm | 9.5mm | 1llmm | 11.5mm
Code 12 16 17 18 24 25 29 K5
W 12mm | 16mm | 17mm | 18mm | 24mm | 25mm | 29mm | 10.5mm
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EaEE Code 01 02 03 04 05 06 07 08
Body height (H) H 5.0mm | 55mm | 6.0mm | 6.5mm | 7.0mm | 7.5mm | 8.0mm | 8.5mm
Code 09 0A 0B 0C 0D 0E OF 0G
H 9.0mm | 9.5mm | 10mm | 1lmm | 12mm | 13mm | 14mm | 15mm
Code OH 0l 0) 0K 0L oM ON 13
H 16mm | 17mm | 18mm | 19mm | 20mm | 2Imm | 22mm | 13.5mm
® BREE Code U 2 3 4 5 6 7
Body thickness (T) H 25mm | 3mm | 3.5mm | 4dmm | 45mm | S5mm | 5.5mm | 6mm
Code 8 A B C D E F
H 6.5mm | /mm | 75mm | 8mm | 85mm | 9mm | 9.5mm | 10mm
Code G | J K L M N
H Iimm | 12mm | 13mm | 14mm | 15mm | 16mm | 17mm | 18mm
= EA REATHEE
Marking See "Specifications"
X BRRLEREEARAS IR PP: SPIJ polypropylene
Characteristic curve of typical film capacitor E: BEEE polyester
Frequency vs Capacitange Frequency Vs tan &
AC/C +1 tgd 10
(I o (%) |
.l PP § Jll __PTE_ i
:i PEN 1 HTTTT PlP
4 h ] LU=
5 1 A 3
6 ml
7 - 01
10 10° 10 10° 10 10° 10° 10°
Freq (Hz) Freq (Hz)
Temperature vs Capacitange Temperature Vs tan &
% (HaSe ]
5
= )
0 /\ = Sz \\ /PE/
PP 0.4
5 =] 0 \\\_//
PP
710—45 25 0 425 +45 +65 485 +105+125 0-45 25 0 +25 +45 +65 +85 +105 +125
Temp (°C) Temp (°C)
Temperature vs rated voltage Temperature Vs Insulation resistance
U, IR 10°
100% e - \\\
A [ PP
\\\PE 10 % ~
PN I N
50% 0 \
+25 +45 +65 +85 +105 +129 0 +25 +45 +65 +85 +105 4125
Temp (°C) Temp (°C)
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6. IEFNE R
Measurement and testing
HERIER MHEREEEK BIEEE
Test items Requirements Test method
BBE ERERRESREN .
Capacitance (Cy) Within the tolerance specified TkHz (120Hz for C>10uF) LOV @ 20°C
BEMAITY 0.01 max 1kHz (120Hz for C>10uF) 1.0V @ 20°C
Tangent of loss angle
(tan &)
N . Between terminals : 2 times rated voltage, 5sec.
[ESES HKA BB EFERGN Cut off Current 10mA, ARC=0FF,
Voltage proof (TV) No permanent breakdown or flashover Voltage raising time: 5~10sec,
Pulse rise: < 150V/us
SR ENN100VEEE S B/ NS 100V, 2R
= IVETAIE, REAERIDE,
HBISEIE The insulati i hould b d with a DC
Insulation resistance 30000MQ) min e insulation re3|§tance should be measqre with a
R) voltage not exceeding 100V (rated voltage is less than 100V

tested by 10V) at normal temperature and humidity and less
than 1 min. of charging.

#1777 Tensile (test Ual, Duration : 10s+1s)
&4 Bending (test Ub, 4%90° , duration : 2 times/bend)

3| Himears EENR, BRI RigE Lead wire diameter | <0.8mm | >0.8mm
Robustness of terminations |No wire breakage and no damage of capacitor Tensile load 10N 20N
Bending load 5N 10N
fifiedgzsn | Visually |Novisible damage IEC 60068-2-20, Test Th, method 1 (solder bath)
Resistance to AC/C  12% max of the initial value JE255 BT Solder temperature: 260+5°C
soldering heat [ tan &  [120% max of the initial value JEHEERFE Solder time: 5+0.5sec
AET4E A7) > \ > = "E‘
%EM 75%3/4L'UZE’JEEYJ/:WE&% IEC 60068-2-20, Test Ta, method 1 (solder bath)
ElpElEs Lead wire should be soldered with uniform coating on JESEERT Solder temperature: 245+5°C
Solderabilit ial directi ' i I e
ility the ax.lal direction over 3/4 of the circumferential YEIERERS Solder time: 30,556
direction.
SE Visually |No marked defect I/,EECEZJS\%—Z—M, testNa
gy AC/C  |5% max of the initial value TEERIA
. — Number of cycles: 5
Rapid change of | tan&  |120% max of the initial value IR T RENE
t t — - — P im/=. 35 iz
emperalure IR [50% min of the applicable limits Duration of exposure at the temperature limits: 30 min
Visually |No marked defect
IEC 60068-2-6, test Fc
1=E) AC/C  [5% max of the initial value #RIE0.75mm, 10Hz~50Hz; 4ISERSRIE6h(EATLE
S 2h)o
Vibration o - . .
tand  [120% max of the initial value 0.75mm displacement, 10Hz to 50Hz; The total duration shall
. . iR be 6h (axial: 2h).
IR 50% min of the applicable limits
) IEC 60068-2-29, test Eb
Visually [No marked defect - — -
NN FrESR XEL
o Acceleration Pulse duration Time
AC/C  |5% max of the initial value 5
filisz 400m/s 6ms 1000
Bump
tan&  |120% max of the initial value 7S SR EAZeHERE > RN EEEE B 6mm + Imm
The distance between the capacitor body and the mounting
IR [50% min of the applicable limits point shall be 6mm=1mm
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HERIER MEREEK BIETTE
Test items Requirements Test method
Visually No marked defect See IEC 60384-1, 4.21, with the following:
1) Dry heat, [EC 60068-2-2, test Bb, for 16h, using the upper
category temperature
AC/C  |5% max of the initial value 2) Damp heat, cyclic (first cycle), IEC 60068-2-30, test Db, for
one cycle of 24h, using a temperature of 55°C (severity b).
= 9 .
_%{B_'E‘JHEE? ans  1120% max of the inital value 3) Cold, IEC 60068-2-1, test Ab, for 2h, using the lower
Climatic sequence category temperature
4) Low air pressure, IEC 60068-2-13, test M, temperature of
IR 50% min of the applicable limits 15°C t0 35°C and pressure 8kPa, The duration of the test
shall be 1h.
5) while still at the specified low pressure and during the last
TV |No permanent breakdown for rated voltage 5min of the 1h period, the rated voltage shall he applied.
Visually |No marked defect IEC 60068-2-78, test Cab
SEENFERE AC/C  |5% max of the initial value Temperature: 40+2°C
Damp Heat Steady| tan& |120% max of the initial value Humidity: 90-95%RH
State IR |50% min of the applicable limits Duration: 21 day
v No permanent breakdown for rated voltage No apply voltage.
Visually [No marked defect |EC 60068-2-2, test Bb
[P AC/C  |8% max of the initial value Temperature: 125+2°C
Endurance tan&  |120% max of the initial value Duration: 1000h+24/-0h
IR 50% min of the applicable limits Apply 125% rated voltage.
Visually |No marked defect IEC 60384-2, 5.13
e ip — Test voltage: rated voltage
;EEE'*DE&;@ ACG/C 8% max of the initial value Time: 1 Cycle per second at room temperature
arge an . Cycle times: 10000
discharge tan&  [120% max of the initial value DV/DE: 100V/ i s
IR |50% min of the applicable limits Discharge resistor: (220 10°/Cy) @
There shall be no permanent breakdown or flashover.
If any three successive impulses are shown by the |EC 60384-1, 4.26
o oscilloscope monitor to have had a waveform indicating |Voltage proof (>1.0uF, rated voltage)
'Su;’z that no self-healing breakdowns or flashovers have Each individual capacitor shall be subjected to a maximum of
8 taken place in the capacitor, then no further impulses |24 impulses of the same polarity. The time between impulses
shall be applied and the capacitor shall be counted as  |shall be not less than 10 s.
conforming.
. . IEC 60384-1, 4.38
PEASER The mammum byrnlng time shall ngt be exceedgd by any Category of flammability: B
. " specimen. Burning droplets or glowing parts falling down .
Passive flammability test S . Flame exposure time: 10s
shall not ignite the tissue paper. . L
Maximum burning time: 10s
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1. (EFERESHNEEEE
Caution items in using plastic film capacitors
1.1. TYEEEE

Operation voltage
EHE%@%%E’J&JEHHRH&EAB@JDE’JHE'—E%J;, I SZHEANRYE

(EBRmFIRE ) . BSREFEENFE. FHRETNEESmMintIESE
FAERERREEREEN.

The plastic film capacitor varies in the maximum applicable voltage depending on the applied voltage waveform, current
waveform, frequency, ambient temperature (capacitor surface temperature), capacitance value ,etc. Be sure to use
capacitors within the specified values by checking the voltage waveform, current waveform, and frequency applied to them
(In the application of high frequency, the permissible voltage varies with the type of the capacitor. For detail see the
soecification).

WREAERFERERRGS, BREATIIZMMESR,; BRITTEENERETER.

If this product is used at AC circuits, please confirm W|th our engineer; Otherwise it may cause the capacitor to burn.
CL21X. MKPBLZEFIEBBNESBIRMES .

CL21X, MKP25 series isn't suitable for AC applications.

BERENERERERER

Calculation of rms in various waveforms

TEEAERER FTEHNAREE.

In each waveform, calculate the rms value in the following formula.

J::I)ﬁﬁ/s EE:UILIEZ;F/~ EEK iﬁiﬁ.uﬁr
:.:/EZﬁA %mw&

Type 2 3 4

iR

Waveform

BUE
RMS

|5l m -
-
m
|
A
+

Type

\let /e |
=y e

i

Waveform

BUE
RMS

|- “ﬁ—
i
ﬂ‘f

j (£, 246,246 +E))

4
5

-
Elly

7.4.

3 BEEIIE
Charging and discharging

B ESREAMEERIR i‘%’é%ﬂ] B FFHERRE, BEREERTNE ﬂzTauF
chEl’JﬂﬁiFaﬂ?Eﬁﬂzeaea;ﬁ, B e BN ESSEMENESE, RGN REE. & E.L 1ITRINE
fF, FRERE—{E20QN~ 1000Q/VZSZE.—.|EI’JBE REskHE, ?Eﬁ&%%ﬁﬂﬁ%ﬂ?‘ HEREEEIA .

Because the charging and discharging current of capacitor is obtained by the product of voltage rise rate (dv/dt) and

capacitance, low voltage charging and discharging may also cause deterioration of capacitor such as shorting and open due

to sudden charging and discharging current. When charging and discharging, pass though a resistance of 20 €2 /V to 1 000 €2

/N or more to limit current.

EiSRiREEENRIEE

Buzzing noise

BRSNS ERANESEEREZIMEREERNDNIER, EEREMEBEHIES, it

%J)Q?J{’E}_ BIIERRT AEWEE, MEENREZNA, EEEREBHESHIE EE&H
Z{EF
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1.5.

7.6.

1.1.

Any buzzing noise produced by capacitor is caused by the vibration of the film due to the coulomb force that is generated
hetween the electrodes with opposite poles. If the wave-form with a high distortion rate or frequency is applied across the

capacitor, the buzzing noise will become louder. But the buzzing noise is of no damage to capacitor.

RER

Surface overtemperature AT

EERRARRARIKTZERE, fit4 «‘E'%’*a%E’Jsa RIS, MRBABRKX, FEHER

ERERREEMNE. TARKERSNE R FGBEER B ENRREENR ERSEINE
REECREA MBS IR YE,

When capacitor is used in A.C. or pulse applications, the current that flows through the capacitor makes it heat up. If the
capacitor heats up too much it might deteriorate causing a short circuit or fire. The limits described in the catalogue are not
exceeded and it's necessary to check temperature on the capacitor when it™ s working.

BIEERERImETHZENE]L, WA SESSFY/ERINR(TIEER). KPS,
Method for determining the surface overtemperature of the capacitor is showed in fig.1. The capacitor being tested must be
supplied by A.C. or pulse voltage and frequency.

BB A 2R

capacitor being tested

LS MR

thermocouple test instrument

g
BBBBH
AR
PCB &1
Fig.1
é%l_‘_l
BERERRE NIRRT
MaX|mum seIf temperature rise for all series
—— Qperating temp. 125°C for polyester film (PE) ——— Operating temp. 125°C for polypropylene film (PP)
AT e T Operating temp. 105°C for polyester film (PE) AT (O ) e Operating temp. 105°C for polypropylene film (PP)
15 5 15
10 10
5 5
. J .
0 : 0 .
50 60 85 105 125 50 60 85 105 125
Temperature (°C) Temperature (°C)

i MNREBHERAIBI R TE.

Note: If you need the temperature more than above, please contact our engineers.

BELMATE

Passive flammability

SEETEREAR NI PER T R --FERIRE IR 28R, (B/NRFESR
MG EESEE O FEMEEIINIERR, BHERROTBNERE,

Although flame retardation epoxy resin or plastic case is used in the coating or encapsulating of plastic film capacitor,
continuous outer high temperature or firing will break the coating layer or plastic case of the capacitor, and may lead to
melting and firing of the capacitor element.

AIERR TFIREE

Special working conditions

) MRREEFERESRRE N, SREURERICHR. SBHEaEt, BXEREEE.
MREARE TR, SRRESEINEEENTZE, KM5IREEAETE. EFEEEN

o

If used for a long time in @ humid ambient, the capacitor might absorb humidity and oxidize the electrodes causing
breakage of the capacitor. If case of AC application, high humidity would increase the corona effect. This phenomenon
causes a drop in the capacitance value.
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FEACFERBIR T, WMNEREBHTRAMRYE, FENGERE, HFHANSERIMEII
T #EH.

In case of working condition in AC application more severe than following table, please contact our engineers for detailed
information.

TERE TRENRE
Working Temperature Relative Humidity
TEIZ14) Average for year 25°C 0.7
1452/ 2 weeks continuously 30°C 0.9

PCBIRARSS: JERE
PCB Assembling: Filling with Resin
MREBF[ZEHERE, TINBRSTeeEEE:
If the capacitor is placed in resin, the following situations might occur:
a) WEERYAEI RS EE R
The solvent contained the resin might deteriorate the characteristics of the capacitor;
b AERSEEFEENHESIERESES.
The heat generated during the polymerizations might damage the capacitor.
PCBiRAHSE: ATREEL
PCB Assembling: Adhesive curing oven
EEEASHRESEUREEERE, RfERERRESFEARECIFEET,
BWVBEIRRIRS, RO ERA BRI RERG RS E SR ER.
Because the high temperature of adhesive curing will damage the capacitors, so we suggest that leaded parts must be
fixed after the adhesive curing process. When must be ahead, please estimate if the curing curve is suitable for
capacitors.

78. 194
Soldering

A EREESHRIEERE.
Plug parts only suitable for wave soldering.
BIEREFRaIRY, REZRER TIIREE,

In order to obtain a good solderability, we suggest to observe the following rules.

FHNFE FEEAENC, BEAHEIESS
Manual soldering, Max. temperature: 350°C, time: <3s
e

Wave soldering

N R A Total contact: 5s max
;&m%ﬁl@@ Temperature (°C) = ~—
*E':‘Ecpﬁifz%’, 260+5+————————— — — — — — Maximum solder temperature
HEERER
= Wave soldering profile
&, 1w fEm
NES| = T: ==
. iﬁ\:%\&ﬂ\-; ; ’ ~ PP film: 120°C (P>15mm, 130°C)
. BERE ! S PE film: 160°C

A W T = -
N (1 EUSIE] ~ 1m: >lomm,

B R P N PP film: 115°C (P> 15mm, 120°C)

s 1 .
. Hﬂﬁ%‘&;}ﬁ?? y ~ ~ PE film: 125°C
e .
=T _- < ts: <30s -
- ~
There are many i Capacitor body temperature
factors affecting the e
. . rd
7

heatmg of ﬂlm / Pre-heating Ts: Capacitor body maximum temperature at wave soldering
capacitor dUI’Iﬂg the Tp: Capacitor body maximum temperature at pre-heating
wave soldering 0 <150 Time (s)

process, such as:
preheating temperature, preheating time, soldering temperature, soldering time, other heat sources influence and so on.
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I%i_:f*'&ﬁ AJHE

FIEEESes, KMIERWIESS
'EE'WKEEE_HIMFF Ts.

Because overheating could damage the capacitor, we recommend paying attention to the maximum capacitor

temperature and heating time, use temperature sensor to detect the maximum capacitor body temperature (Ts).

E_l—.lum}_‘_ L) &ﬁ'ﬁ]‘, \\H-.rFEﬁ }EH,%& {%*ﬁ

NREESETR, BN A S ST

If re-working or dipping twice is necessary, it should be done after the capacitor returns to the normal temperature.

8. Bl

Storage conditions

ARFINESREEIIEER.

BaEl. RINEERE—THF.
Packaged capacitors should be kept in clean, ventilated, dry coffers, not near the heat source, not subject to direct sunlight,
is strictly prohibited and chemical reagents, acid and harmful gas storage together.

TR R

Storage conditions are shown in the following table:

Ne|
B imo

BE. F#ENERAN, FRIANER, FZETES,

R EEpEAES (7R
Temperature Relative humidity Storage time
-5°C~35°C <75% RH 12 month

BRERERLL
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9. HmE A

Taping specifications

ltem Symbol SpeE:rf]ir(;a)tion Remarks
Lead-wire diameter @d 0.5+0.1
Pitch of component P 127+1.0
Feed hole pitch PO 12.7+0.3 Cumulative pitch error: 1.0mm/20 pitch
Feed hole center to lead P1 10.16+0.3
Hole center to component center P2 6.35+1.3
Lead-to-lead distance F 5.08=1.0
Component alignment Ah <2.0
Deviation along tape, Left or right AS <13
Tape width W 18.0+1.0/-0.5
Hold-down tape width WO =7.0
Hole position W1 9.0+0.75/-0.5
Hole-down tape position W2 <3.0
Height of component from Straight lead H 20.04+0/-2.0
tape center Kinked lead] ~ HO 16.0+0.5
Component height H1 <40
Feed hole diameter DO 4.0=03
Total tape thickness tl <09 Ground paper: 0.520.1mm
Total thickness, tape and lead wire 2 <15
Length of snipped L <I11.0




