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I
1 _('ﬁl%l Film capacitors (MKP-X2 CLASS)

Scope

LERRVE L 4] R P T A e SR AL SR P A i F R 4, RS MKP-X2.
This specification applies to metallized polypropylene film capacitors type name MKP-X2 ,used in electromagnetic interference

suppression or across-the-line capacitor.

2. HE R ~F

Dimensional drawing

L B
BM 0.22pF K 275V~
I
MKP - X2 40/105/21
250V: 0% (B0 Cao
. g A s | 1ECe0384-14

- e

Customer’s BM CAP R.V DIMENSIONS JX+f (mm)
PIN PIN (WF) | VAC | |41 | B#+1 | H#1 | P+0.5 | E+3 | d+0.05
2010200124
C2846732 (1XohdzoKaTs2a) | 022 | 275 | 18 | 7.5 | 135 | 15 15 0.8
3. P AR

Type introduction And Applications

W KRR, X VR T e A AR LTRSS, il XY K.

Depending on the way they are connected,two principal classes of capacitors have been defined for fixed capacitors

for electromagnetic interference suppression.

XKHAERE: —MEATERRERRUNA L IR BRI &N BE .

X capacitors: A type is suitable for use in situations where failure of the capacitor would not lead to danger of electrical shock.
X AR AT X1, X2,

Class X capacitor are divided into two subclasses X1. X2.

Y REARE: —MIEH TERER RN SRS ER & BA .

Y capacitors: A type is suitable for use in situations where failure of the capacitor could lead to danger of electrical shock.
Y FEERRI S NEATFHE YL Y2, Y4

Class Y capacitor are divided into three subclasses Y1. Y2, Y4.
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I
Film capacitors (MKP-X2 CLASS)

Cx: A ERIhEE (B X
Cx: Suppression capacitors-Function (or class) X
Cy: A aRIhEE (A Y

Cy: Suppression capacitors-Function (or class) Y

PSR T X AY H e xt AL GR I AR o

The examples above show protection and suppression of a motor by using X and Y capacitors.

W
Product process technology

MKP-X2 Fi 738 1 3 74 4 v 25 28 B 7 30, BRI R 2 TR G A 25 580 A
ST BHIRIMABI S (B4 12D ; MG aMNLET H;
fEFARF & UL94V-0 FEMASEZI) PBT BRI AP Fedk e M MIAT & UL9AV-0 I BEIRI U g HE S .
MKP-X2 capacitor is formed by vacuum evaporation of polypropylene film,thickening of zinc and aluminum,and winding
of non-inductive structure.Two ends of the core are sprayed with environmental protection gold thread(gold spraying
process);The electrode is led out by tinned copper-clad steel wire;Packaging with PBT plastic shell meeting UL94V-0

flame retardant rating;Encapsulate with flame retardant epoxy resin conforming to UL94V-0.

I vaiER
Typical applications
MKP-X2 1] e Y FEL T -4 R 2 6% -
MKP-X2 Type for electromagnetic interference suppression :
EHTHIEB LR EDTIE (CHR IR EMI JEE)
Type for electromagnetic interference suppression, (cross-line EMI filtering of power frequency AC power supply) ;
EH T R AR KRG A2 R B B GRS &
Used in across-the-line,interference suppression circuit(indoor applications), Suitable for used in situations where
failure of the capacitor will not lead to danger or electric shock, not for use in series with the mains.
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Film capacitors (MKP-X2 CLASS)

. V¥ Note:
S T s AU B AN 250VAC 1936
Recommended for occasions where the rated voltage of the power grid does not exceed 250VAC;
M TIEKRE R &
Recommended for non-long-term power-on occasions;
AN T PR e I L
Can’t be used in resistance-capacitance step-down circuit;
IR TR RRE — E LU RN S, B SR A AR TR R
Please contact our technical engineer if you need to use it to carry a certain ripple current;
HHT AN KR, KR ERR S, @UGER THB B 2517

THB series products are recommended for outdoor, long-term electrifying and long-term humidity occasions.

4. 7= G R

Features
W oA
Non-induction construction
B SRR, RIFMEENE
Metallized polypropylene structure, self-healing property
W B, AR PR S R
Low DF, stable frequency and temperature performance
W LR AIBHIATERE (FF 5 UL94V-0)
Flame retardant type (compliance with UL94V-0)

5. Z4&\iIE
Safety Approvals
cac GBI/T 6346.14-2015, MKP-X2, 275VAC/305VAC/310VAC,
Ch D 0.01~10pF, 40/105/21, 40/110/56,
P52 (Certificate No.) : CQC04001010677
VDE-ENEC EN60384-14:2013, MKP-X2, 275VAC/305VAC/310VAC,
V74 10 ) 0.01~10pF, 40/105/21, 40/110/56,
Ao IFHE (Certificate No.) : 40025702

UL60384-14:2009, MKP-X2, 275vac/310vac,

UL/CUL
el 0.01~10uF, 40/105/21, 40/110/56,
Cm us CRRE/IMEIO | St (Certificate No.) : E345487

K60384-14(2006-12), MKP-X2, 275VAC
KC 0.01~10uF, 40/105/21,
(WEED iFH5 (Certificate No.) :

SU03048-10004B/10003B/10002B/10001B/13001A/13002A
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6. FRIR P BH Marking Introduction

EMI Suppression

BM 022uF K 275V~

Film capacitors

(MKP-X2 CLASS)

MKP - X2 40/105/21
250V’”> (&3 \é’é‘/zjo @;
R -
(6: us IEC60384-14
NO. ITEM EXPLAIN
1 B £/ 7 LOGO: BM LOGO
2 0.22uF K 14 51m# Capacitance and tolerance: 0.22uF, K=+10%
3 oo A dIE Rated voltage: 275VAC/250VAC
4 40/105/21 A5 Climatic category: 40/105/21
5 IEC60384-14 HATHME Executive standard
6 MKP-X2 77 8 Product type: MKP-X2
o
7 ® ZHINIE Safety approval: VDE/ENEC/CQC/UL/CUL
.@ [ us

1. ﬁ*gﬁ Specifications

%7 Reference Standard

GB/T 6346.14-2015. IEC 60384-14:2013

URI 40/105/21
Climatic category
FELIASE: 2% G
Passive Flammability Category
TAER S
-40°C ~+105C

Operating Temperature Range

#isE )t Rated Voltage (Ugr)

275VAC (50/60H2)

RS E U

Maximum Continuous Voltage

630VDC

ZEJiE Capacitance Range

0.01 nF ~3.3uF (HAhZmr & igyaiE)

2 Em# Capacitance Tolerance

+10%(K). +20%(M). (20°C, 1kHz)

fit . JE Voltage Proof

5|2k 2 [5] Between Terminals

4.3Ur (DC) /2s

M7 2 8] Between Terminals to case

2100VAC, 50/60Hz , 60sec

#2% W [H Insulation Resistance

Cr<<0.33pF : R=15000MQ
Cr>0.33pF : R* CR=5000s

WA (20°C, 100V, 60sec)

0.01uF<Cr<0.47uF <0.0010 (1kHz, 20°C) | =0.0020 (10kHz, 207C)
J54¥E £ IE ) Dissipation Factor 0.47uF<Cr<1.0uF | <0.0020 (1kHz, 20°C) | <0.0040 (10kHz, 20°C)
Cr>1uF <0.0030 (1kHz, 20°C) |/
fik A% dV/dt (V/us)  Pulse Slope dV/dt (V/ps) - Pitch| 7 5mm @i S s
R
630VDC 500 400 300 180 120
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8. P ARGt R EM

Construction and Component

B 7~ 5 457 Construction

SRR/ Metallized layer —

RN EZ /Polypropylene film -

W AR RS B Component List

EMI Suppression

Film capacitors (MKP-X2 CLASS)

; LAY R A MR TR/ 315
TR
ALK ltem Component Material
| E R SR TR )7 IR
Element Metallized PP film
) W BELRIBE ) £ 22k
Metal spray layer Zn and Zn-Tin alloy wire
5 3 & 8 0 A A0 AN 2
Leads Tin plated copper covered steel wire
A BEET IR UL94V-0 2 BHIRFR A
Potting compound Flame retardant epoxy resin(UL94V-0)
5 BIRAN5E UL94V-0 ZZFHM% PBT M5
Enclosure Flame retardant PBT plastic(UL94V-0)
- A bR woezlen
’ Marking Laser
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Film capacitors (MKP-X2 CLASS)
9. FMRER

Compliance with environment requirement

B 754 RoHS 3k Compliance with the requirement of RoHS.

B 54 REACH Z3Rk Compliance with the requirement of REACH.

10. £33 i BH

Packing

L IRORY W
FLRAR S ARHE, G2 T AR, S R BN A LA

Package bag and Carton,Packing with small or big carton depends on customer’s purchase quantity.

B NA/MIEERRZE (R) (Label on plastic bag and Carton)

AL S FR 257 & B (qualified label)

BMU ® THIRAEABREIEIE
—_— MKPX2 ... ..
EFPRE

B 5

TEsE UFoJ +5%0K £10%0M +20%
BUERE 275VAC/250VAC

H B DEx PCSIE#  PCS
4t s

HETS

*ﬁ Eﬁﬁ [ 090 \
BEAH )

11. 754

Storage Conditions

W KRS LGB S T 55
Long-term storage must comply with the following conditions:
7 R E SR R R (AL AR R S L R, B SRR, RSB E
HAEZE GEREE. B’E. A 8%
Products should be kept away from places containing moisture,dust,corrosive gases(hydrogen chloride,hydrogen
sulfide,sulfur dioxide,ammonia,etc.),acid,alkali,salt,etc.,to avoid poor solderability of lead pins(causing false welding,no
tin,etc.).
7 it SN T S A A = R R K P, D AURAFAE LR IR (FEAR I IR e i Bt b -
Products should be kept away from high-temperature and high-humidity places,and must be kept in the following
environments(without unpacking the original packaging) :
R« -40CH+40C.
Temperature:-40°C to +40°C.
B MXHERE/NT80%RH, HARMILLTE.
Humidity: the relative humidity is less than 80%RH,and there is no condensation on the capacitor surface.
Al ANEE 124 7 O™ s HER) .

Storage time: no more than 12 months(from the date of product packaging).

6
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3 Film capacitors (MKP-X2 CLASS)
12, REER

Installation requirements

W CEY &SR When used with flow soldering(no lead):

T

260 4
240 4
zz0 1

ek
i

z00 ;

120 1 \\

160 1
140 1

120 1 AR <105 y
A A T S -
20 +
50 +
a0 1
20

zae detail
enlargement

B MAY: 2607

AR SR

20 G0 an 120 150 120 210 240

tzec

Typicaltemperatureftime graph for double wave soldering

AR (0] <60s; HEAKHE: 1.2m/60sEl# TR

Total preheating time<60s; Chain speed: 1.2m/60s or even more

W O S

general precautions for welding

W A AR ORI AR R R Sk LR L PRSEBIIE R Tmax RAE . KA 7] 5 B2 7E m T A SCIR B PRAE Y 5 T ag s
FIERLEAN BUR AL, TG B B o LSRR S P AR A o X T AN ) B8 (9] s b i AR i A2 ) A R 3 (T e > 5
W] FEL 2 45 S B R T AR IR 3R,

The allowable thermal exposure load of the capacitor is mainly characterized by the upper limit category temperature
Tmax. Prolonged exposure to temperature higher than the relevant temperature limits may lead to plastic.Material changes,
resulting in irreversible changes in electrical characteristics of capacitors.For short-term exposure (for example, the actual
welding process), the thermal load(which may affect the capacitor) will also depend on other factors,such as:
W A A (]
Preheating temperature and time
W RS S B A ) A A
Forced cooling immediately after welding
RV o B S O TTEA T P
Additional heating caused by heat dissipation of adjacent components
W 7T DORIUE 250 SR B S L IRFR A R R A #ve @, aniR oyl Tl iR, AT Re A SUR B/ B4
HEERH A H T2,
Usually,appropriate measures can be taken to reduce the overheating related to some of the above factors. For
example,Or forced cooling process.
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Film capacitors (MKP-X2 CLASS)

FHRBEER I
A E

' Main body temperature sensing

Device position

W RIS AR5 DA B
The temperature of the main body shall meet the following specifications:
W MKP CEWMD A
MKP(polypropylene) capacitor
B Fi#Gdf2+ During preheating: Tp <105° C
B 232 During welding: Ts <<120° C, ts<<45s
W LR (SMD) Jo S M r A g — R A, IR A S BN RN SMD JZE A SIZRR e B2 7R R T
% (SMD)[E 1L J5 241 -
When surface mount (SMD) components are used together with thin film capacitor, thin film capacitors should not
enter SMD adhesive curing furnace.The lead components should be assembled after surface mount (SMD) curing.
W GRS AN IS T M
Lead film capacitor is not suitable for reflow soldering.
B PCB W 41%.: 4/ 1k PCB Assembly: Adhesive curing oven
PRy e A W] R i O LA A, AT VG S A SRR LU [ A T SR dEAT o b AR AT I, 8 VAl P A3 T £
CL I AR P 22 75 75 S A 7 it o

Because excessive temperature may damage the capacitor, 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.
W O TR TS BRI R S A, AR AR IR (Ts) b 2<120° C.
To ensure proper conditions for manual or selective welding,the bulk temperature (Ts) of the capacitor must be<<120° C.
W TR AN HER SR R R B SRIR L RN 29 <360° C, JF HAR i (0] A SO 3s.
A recommended condition for manual welding is that the welding head temperature should be<360° C and the welding
contact time should not exceed 3 seconds.
WA RE LR R Z IRRIRETE 120° C ity I IbiR e, SRPA A IR B AR 4 22 = i A, &S 3
BHMERRR R CGERISMRFR, ST ER. HAEERE) .
Note:The ultimate temperature of polypropylene base film is about 120 ° C.Over this temperature, the excessive
thermal shrinkage of polypropylene will cause damage to the product,and eventually lead to the failure of the electrical
properties of the capacitor (plastic shell cracking, core bulging,capacitance attenuation,etc.).
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Film capacitors (MKP-X2 CLASS)

13. EARMTE
Technical specification
Tk | Ao H Pt RE Rl WaRrS
No. | Testitem Performance Test method
Fa (e
Capacitance Range = Measure at 1kHz(20°C~25C)
! 0-01uF~3.3uF IEC60384-14 4.2.2
AR I
2 Capacitance %Itﬁhfiﬁi tolerance Measure at 1kHz(20°C~257C)
Tolerance K: £10%: M: £20% IEC60384-14 4.2.2
FEM IEY)
Dissipation factor 0.01uF<CRS047pF | <0.0010 (1kHz, 20C) | <0.0020 (10kHz, 20T)
3 DATF<CRIOF | 0000 (fktz, 20C) | 0000 ik, 20r) | | Measure at 1kHz(20°C~25°C)

<0.0030 (1kHz, 20C)

CRo1iF

IEC60384-14 4.2.3

HUE FE
4 Rated Voltage

275VAC 50/60Hz

IEC60384-14

iR e 33X
Withstand Voltage

W T ST (TT)

5 Terminal-Terminal

S ¥ 4k 7]

Terminal-Case

TG AR A o 5 B KR
No permanent breakdown
or flash-over

IEC60384-14 4.2.1

4.3Ur (DC) /2s

R € [A): 5~10sec,

JRHLE 10mA, ARC=OFF

Voltage increasing time5~10sec,cut off
current 10mA,ARC=0FF

2100VAC, 50/60Hz , 60sec

Cr=0.33pF: IR=215000MQ

IEC60384-14 4.2.5

6 %4 % W FeHLHLJE charge voltage: 100V
Insulation Resistance F& HLES [A] charge time: 60sec
Cr>0.33uF: IR* CR=5000s R B Test temp: 20°C~25C
o RS
S SRS L IEC60384-14 4.3
Terminal strength
. EDAGIE:S T BITE AT 0 B AR $i 7] Tense: 0.5<d<0.8 ,10N
Pull Strength There shall be no visible damage I 1H] Time: 10sec
paisy
- - %77 Bend: 0.5<d<0.8 5N
B onath S A7 L7
Bent 2 times each direction
IEC60384-14 4.4
p— AMULTG T L8545, br I B, AR | JE8IRE Solder temp:260+5°C;
8 Resisté;ce o AC/IC<+5% R E Immersion time: 10+1sec
Solder heat There should be no visible damage, AC/C | k& [a] 2 /]Nisf

<#5%

Then recovery at ordinary
Condition 2 hours
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Film capacitors

(MKP-X2 CLASS)

Wik | A H P fe R 77 %
No. | Testitem Performance Test method
YR 75 25 AR IR WL R AR 90% LA IEC60384-14 4.5
9 AT YR At least 90% of the Circumference of the | 2%l /¥ Solder temp: 235x5°C
Solderability lead wire,Around load RS E] Immersion time:
Surface dipped into with new solder 2.5+0.5sec
IEC60384-14 4.6
I o A 04=-40C, 0p=+105C
/mlg S SMILTE AT ILIA4 B PEH A BA:5 X, 5 cycles
10 Rpd Siei off There should be no visible damage i Y
temperature A IR [F:30 4
Duration=30min
TG AT ILARER B 25335 i IEC60384-14 4.11.4
There should be no visible damage, &% Temp: -40C
1 it FE legible marking. i & Duration: 2H
Cold Resistance HELUFAC/IC<t5% PRI ] 2 /N
Capacitance change AC/C<15% Then recovery at ordinary
WFEA NN Increase of Tand Condition 2 hours
Cr<<1pF: <0.008 (10kHz) IEC60384-14 411 2
Cr>1F: §0.005 (1kHz)\ B Temp: 1650(':
1o | TR g”j? tﬁj%{kﬁﬁﬁ?fﬁgfﬁ?g i) Duration: 16H
ielectric strength: there shall be no ) .
R ImEE permanent breakdown or flash-over. _E{T;]’EHHLIEH 2 /J\Hjt di
L BH(IR): > 50% 135 Gy o nary
IR>50% *Rate value
L TE AT AT, B 37
HaETHRAC/IC<t5%
There should be no visible damage,
legible marking.
Capacitance change AC/C<5% |E06:0384'14 4.' 1.2
, - FXHEE Humidity: 93%RH
s SUEAIMN: B Temp: 40°C
13 Damp heat steady LD G 1N ;;Z%Hﬂ‘l'ﬂ %uration- 21da
state CrR<1pF: <0.008 (10kHz) fhivehit : y
Cr>1uF: <0.005 (1kHz) _TI_/;]”EHULIB? 2 /N y
i e 1A AR IO 2 Lhen Tecoyery at ordinary
Dielectric strength: there shall be no
permanent breakdown or flashover.
L HBH(IR): > 50% 4E B
IR>50% *Rate value
IEC60384-14 4.7
Ar#% 0.75mm SINHE E 98m/s?
. Amplitude 0.75mm or acceleration 98m/s?
£l AR R e . (P BB /N, (whichever is the smaller
14 o There should be no visible damage,
Vibration values)
PRBHANAR:10~500Hz,
ZANTT LR 2 /NN J5 1,3 6 AN/
2h each direction, total 6h
SEULTE T L HAR 07, 2 B AR R oo
S 4000 Y, I FE 400m/s?,
15 filf 1% A C/C<£5% 4000 times ,acceleration 400m/s2,
Bump There should be no visible damage R 2 ) 6ms
A C/C<£5% Pulse duration 6ms.

10
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Film capacitors (MKP-X2 CLASS)

TR | A E P B LR/ WIRES
No. | Testitem Performance Test method
IEC60384-14 4.13
A A P 4 T I A R AR A PR T v 24 TR AR IR K
MEIRE RN T 10 B (U R R 2% s A g =
- MR M 2 o = R 2 YA B | b g 1 R U T 488 L A o
16 | MesrHE iy ‘ : :
Impulse voltage o R A 5 A i SE LA A B A%, Bk b B R I H 4 T
Cr<1pF: Up=2.5kV
Cr>1pF: Up=2.5/4/Cy kV
JS2 TG AT AT, B 355
HREAZNEAC/IC<+10%
There should be no visible damage, | IEC60384-14 4.14
legible markin 352 Temp: 105°C
2 . Wit Applied Voltage: 1.25Ur
Capacitance change AC/C<+10% $r4200) 6] Duration: 1000H
i A HURE fa PRALEE 6] 2 /Bt
17 Then recovery at ordinary
Endurance test Increase of Tand: Condition 2 hours
Cr=<1pF: =0.008 (10kHz) CEERR — /NP H HU R 7+ 22 1000VAC, #74E 0.1
Cr>1pF: <0.005 (1kHz) F0 IR Z&AeF
fif e BTG K A PRI 28 86K The voltage should be subjected to 1000rms for
Dielectric strength: there shall be no 0.1s every one hour during test.)
permanent breakdown or flash-over.
B (IR): >50% AE B
IR>50% *Rate value
IEC60384-14 4.15
IR R%1:10,000 1K
FRHLI[]:0.5 FP, RS [A]:0.5 £
75 ML~/ 2U , VDC, 7 Fi
—6
R= 220x10 @
CR
B 7R L R BR HITE LA PR (UL
HEAZIER A C/IC<E10% JHS R P BEL:
Cnapacitnce change AC/C<.110% ae \/EUR - Cr #fi: uF.
FEA N Increase of Tan 6 : C, *(du/dD
75 HUFI gf} “Ff S<0‘008 (10kHz) dv/dt: 5k 100V/us,
18 | Charge and ' o - imes: 10,
Discharge M - 2 7K Ak 7 G Duration of charge:0.5sec
Dielectric strength: there shall be no Durati f disch 05
permanent breakdown or flash-over uration ot discharge.t.osec
£ 2% P FHL(TR):>50% I 451 52 1
IR ° Charging voltage: \/EUR VDC,
IR>50% *Rate value
Charge resistor:  _ 220x10”° @
Cr
or the limited current should be no more than
1A,(whichever the resistance value is the
greater) Discharge resistance
_ \/EUR ©) - Crunit: B F.
C, *(du/dt)
dv/dt:Max 100V/us,

11
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Film capacitors (MKP-X2 CLASS)

TR | e o H % B ez 7 7%
No. | Testitem Performance Test method

ZHR 4.17 7 Ref4.17 clause
K EHEIRTE, BHBRE R C 2

AE— A5 R 2R AE BT KR e R4t
Needle flame test

RAJGE (R (] AN e 30 #0, HLR e T

S aa T Ttpm The category of flammability :C

RELAA A 6 . . T TR B IR
. The flaming time of each sampling . .
19 | Passive tor shall not eo b A Expose time:1time
capacitor shall not go beyon sec . =
flammability 2 80 O%Y 72 AR 50 [A]

after it is taken apart from the flame. ) o
Capacitor volume Exposing time

250<V(mm?)<500 s=10 f»
500<V(mm?)<1750 s=20
V(mm?)>1750 s=30

Drop of each capacitor caused by the
flame shall not fire the tissue below.

14. Kr i B 2 1
Characteristic curve
g ¢ x 12
§ o P 310
5 < 0.8
% 06
5 >
%, 0.4
N
—4
é 0.2
N
—° 5o 0 50 100 ¢
FRSEENXR U Tam (°C) 40 20 0 20 40 60 80 100 110
HUE SRR D Tamo (*C)
Ve A TR 100 Hz
15. b B
Disposal

VR LS AR A AT DAUARBE RSB R o (F, A BT DA 00 S 5 1 SR A DGVE R
All film capacitors can be disposed of,reused or recycled.However as disposal is regulated by national law,the respective

national provisions have to be observed.

12



