MPX-310VAC SERIES: Electromagnetic interference Suppression capacitor Class-X2

Carli Electronics Co.,Ltd
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MPX-310VAC SERIES: Electromagnetic interference Suppression capacitor Class-X2 Carli Electronics Co.,Ltd

. 2020-12-9
General Information
0: Product Code System F=RAEBRE%
For example: The part number,comprising 18 digits, is formed as follows.
2541 PR BB AL, W
Lplx[1]s[a] k [2]wl[c[1][F[n[2]0]o][D[9]R]
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Digit 1~2: Type Code Digit 11 and 17: Type Series Code
Hfri1™2: RS KL HERFIE( F:X2 110°C RFILH)
Digit 3~5: Capacitance Value Code Digit 12: Lead Form Code
Bifr 375: FAEARHY By 12: 5128 0 TR =0
Digit 6: Capacitance Tolerance Code Digit 13~15: Lead Length Code
Hfr 6: 7w 22 AR B 13715: FIERS 2T
Digit 7~8: Rated Voltage Code Digit 16: Lead Length Tolerance Code
B 778: BiE HURAR RS 7 16: SlE KRR
Digit 9~10: Case or Pitch Code Digit 18: RoHs or HF Compliance Type Code
Hifit 9710: SeAk B PR AR v 18: RoHs &l HF #5& AR
0.1 Digit 1 to 2 -¥tfi1~2: TYPE code. BS54
TYPEZS [ MPX | MPF MPH MPB | MPV | MPC | PPS | PPN | DPS | DPC | DMB
CODEffi5 [ PX PF PH PB PV PC DF NF DS DC DB
TYPEZS [ MEF | MTF MEH MEC | MSC | MSF | MTB | MEV
CODEftfi% |  AF TF AH AC SC SF TB AV
0.2 Digit 3 to 5 -#(f13~5: Capacitance Expressed in 3-digit code 3 ¥ A RIBRRNAFE
The first 2 digits indicate significant figures, and the third digit specifies the number of zero to follow.
A R R FEEL B = AN SRR R Z 1N
This gives the capacitance in picofarads. 2% &8 .07 i
For examples %4
102 =10*10? pF =1,000pF =1.0nF = 0.001uF 105 =10*10° pF= 1,000,000pF =1000nF = 1uF
0.3 Digit 6-#fi26 Capacitance tolerance FRRE
Tolerance | 1% 2% +3% 5% | £10% | £20%
CODE F G H J K M
0.4 Digit 7 to 8 -¥fr7~8: Rated Voltage HisE BJE:
VR(DC) 50 63 100 160 250 400 450 500 630 800 1000 | 1250 | 1600 | 2000 | 2500
CODE 1H 1J 2A 2C 2E 2G 2Y 2H 2J 2K 3A 3V 3C 3D 3E
VR(AC) 125 140 150 160 220 250 275 310 350 400 440 450 500 600 630
CODE 2L 4B 2S 2U 2P 21 3l 2W 2F 2R 4A 2T 2M 2Z 3J
0.5 Digit 9 to 10 -#479~10: Pitch expressed by Case No or two digits 752 /R8 BT EAL i B FE S
Box type &%k Powder Coating type ¥4
PitchJ|iiifi |7.5]10[12.9 15| 20| 22,5 275 | 375 | 425 55 Pitch /i #E 7.5 10 15 20 225 | 275
CaseNo | gl ool | D*| 5| E* | F* Jr K* P Codeftfs | 07 10 15 20 | 22 | 27
Fe R
0.6 Digit 11 and 17 -#Ar 11814717 series code RFHE:
0.7 Digit 12-¥fr12 Lead Form 3£ TR K4S
Box type #rE7! Axial Type 4l 2 Powder Coating type 347!
Code Code Code
- L H - L L - L H K N M
IME} NG (M}
Lead Lead Lead
Type F’ ‘:I Type| 0 -0 Type
TE TE TE

0.8 Digit 13 to 15 -¥f13~15: Lead Length (Straight): Expressed in 3-letter code5| & LIS BB R R
exampleZ$# : code %200 = 200/10=20 (mm),

0.9 Digit 16 -#{216: Tolerance of Lead Length (Straight)5|£&E (E#) W= : Expressed in 1-letter INFRR R

Tolerance | +0.3 mm +0.5 mm +0.5/-0mm +1mm +2mm +0.4mm
Code A B C D E F
0.10 Digit 18-%if718 "H" Halogen-Free compliant, 7 ixi % "R" ROHS compliant. ROHSTF & %!
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MPX-310VAC SERIES: Electromagnetic interference Suppression capacitor Class-X2 Carli Electronics Co.,Ltd

2020-12-9

Specification for Metallized Polypropylene Film Interference Suppression Capacitor Class - X2,
MPX type

MBI B BT A X2 & BACR NGB AR A UL MPX
1.Scope YiF .

This specification applies to metallized polypropylene film capacitors type name MPX (code PX),
used in electromagnetic interference suppression or across-the- line capacitor .

SRR R FH T4 PR TP 1) <6 A R PR L 2 i, R S MPX (ARABPXO)

Not suitable for outdoor machines. Nid& FH - = 4L

This series is only suitable for 50/60Hz frequency. If you want to use them at high frequencies,

please contact us for a new series.

PR AR S FUE T4 50/60Hz, 1 i HIAE i, VS IR JRATTH o6 o

2. Dimension sheet $i#% R~

— — S o
N 2 I O 5 O N E O M B
A . 10 140 1
L-type H-type
o CQ/F:JLI (CAP TOL | RV (1%2) " D,:MENS:)NSR# i odz | FIG CUS%%MER
PO IVAC <o | (o) 0.8y (20| PET | L1 | 008 PIN ¥
1 | PX153K2WC1FH200D9R |.015| 10 | 310 | 0.1 13 9 4 | 10| 20 | o6 | H
2
3
4
5
6
7
8
9
10
NOTE
Desiﬁjtgljr}/epd by Py Chg;!(%d by i g App;;\?//;d by s
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MPX-310VAC SERIES: Electromagnetic interference Suppression capacitor Class-X2 Carli Electronics Co.,Ltd

2020-12-9

Specification for Metallized Polypropylene Film Interference Suppression Capacitor Class - X2,
MPX type

BRI BT RN X2 SRR MR FL A S A B, MPX

3. Type Introduction And Applications B S/ K& F#:

Depending on the way they are connected ,two principal classes of capacitors have been defined for fixed
capacitors for electromagnetic interference suppression and connection to the supply mains ,Class X and Y .
i ORI 2 AN [) 309 Pl 5 P TR P I PR 48 20 D RS - XRRTY 28

@ CLASS’X’Capacitors - X2 L 2¢ 2%

X capacitors which are connected between the line phases are effective against symmetrical interference
(differential mode) . A type is suitable for use in situations where failure of the capacitor would not lead

to danger of electrical shock . Class X capacitor are divided into three subclasses X1,X2,X3.

XA SR T P AR 8] TS BROR AR TR (), 38 T THE A RO A R ST 134 4,

N =AEL X1, X2, X3.

@ CLASS’Y’ Capacitors -Y J5HL 2%

Y capacitors which are connected between a phase and neutral (zero potential ) are effective against
asymmetrical interference (common mode) . A type is suitable for use in situations where failure of the
capacitor could lead to danger of electric shock .

Class Y capacitor are divided into four subclasses Y1,Y2,Y3,Y4.

YR LA AR T AR ZT b AR (8] (A ), T BR A FRT4R (FEAR). 38 F T R A 28 SR A0 25 3 3K

HEER & Y RAEAES S Y1, Y2, Y3, Y4

I Appliances class | |
I Appliance class Il I

Protective insulation

Cx: Suppression capacitors-Function (or class) X -X HL%

Cy: Suppression capacitors-Function (or class) Y -YHL %
The examples above show protection and suppression of a motor by using X and Y capacitors.

R R R A T X LAY HUZE LR A B T ik R K
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MPX-310VAC SERIES: Electromagnetic interference Suppression capacitor Class-X2

Carli Electronics Co.,Ltd

2020-12-9

Specification for Metallized Polypropylene Film Interference Suppression Capacitor Class - X2,

MPX type
ik YR R T X2 B AL R N R IR e A SR UL MPX

3.1 Typeintroduction and application - B4 SAE K H&:

3.1.1 MPX are winded with metallized polypropylene film
dielectric, non-inductive construction, CP wire and
encapsulated in plastic case with flame retardant
epoxy resin sealed. They have excellent features
of self-healing and good flame retardant according
to UL 94V-0 .
MPX HL 782 b < s A 58 R BTG IR S K A e Tk,
KHIE B CP 32k, B 5e Ak LB BHAAFA S8 M i 2
1M E AT A BB R AR AL R AR,
FFAEUL 94V-0451fE.

3.1.2 Type application:

Interference suppression and across-the-line capacitor applications.

Suitable for used in situations where failure of the capacitor will not

lead to danger of electric shock.

FHEE: TP s A0 is e L A% I8 T (0 8 R AU A2 S BU - K i 5
Remark: x2products can not be used in three-phase alternating current series circuit.
FAE X277 i AN AT T AR AR L AR R r R

4. Features - J§ 5
4.1 Non-induction construction - T/ 454
4.2 High moisture-resistance - I K ({2 75;
4.3 Self-healing property - [ & {4;
4.4 Flame retardant type (compliance with UL 94V-0) - B! (£54UL 94V-0) ;

5. Electrical specifications- HA 4

Unless otherwise specified, electric characteristics shall refer to IEC 60384-14, EN 60384-14.

WG HAB Y], R 2 % 1EC 60384-14,EN 60384-14.

Item Specification
Climatic Category S %355
Passive Flammability Class BH#%5 4 40/110/56/8
Operating Temperature T {Fili & -40°C ~+110°C
Capacitance Range A&7 0.01uF~10uF

Capacitance Tolerance % & 1% £10%(K), £20%(M)

Rated Voltage #iE H /&

310VAC (50/60Hz)

Dissipation Factor i X 2

=0.1% (1KHz at 255C)

Insulation Resistance 4% HikH

=15000MQ for C=0.33uF; =5000MQ-pF for C>0.33uF
(Measured at 100 £10VDC/60s/25+5C)

Withstand Voltage
Between Terminals it 17 i He

1333VDC / 1min, no breakdown or flashover.
(Voltage raising time 5~10sec,cut off current 10mA,
ARC=0OFF)

JE NI B B 1333VDC / 1434, i 4 sk s k.

(Fo s _ETHTE] 5~10sec, s Hi i 10mA, ARC=0OFF)

Withstand Voltage Between
Terminals And Case Uty 75 Fe 44 1) i e

2120VAC / 1min, no breakdown or flashover.
W DRt B R 2120VAC / 1408, o s,
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MPX-310VAC SERIES: Electromagnetic interference Suppression capacitor Class-X2

Carli Electronics Co.,Ltd

Note : Rated voltage is defined the voltage which shall be capable of applying to capacitors
continuously in the operating temperature range. Please do not place the capacitors in
more than the rated operating temperature environment in the long-term work .
It can reduces the capacitor's life or cause an electric shock hazard .
BUE R E S AE AR LY BN, FE A SR Ia AT i ) AR 52 L .
T AN S HL AT R A i AR P R A, S BRI P A i R B LR B

2020-12-9

6. Marking:
CCotsKk310v~X2 Q015K310v ~ X2 HF
CARLI MPX40/110/56/8 CARLI MPX40/110/56/8
M@ NLb®
N~ N
Normal type Halogen Free-type
(HHRY) (A= Ei))
NO. ITEM EXPLAIN
1 (< CARLI LOGO il 7LOGO
2 .015K Capacitance and tolerance #1575 .015=0.015uF, K=+10%
3 310V~ Rated voltage %€ . &: 310VAC
4 X2 Class HIZZN] : X2
5 CARLI Manufature’s trademark code #ili% i #5: CARLI
6 MPX Product type /= i 45 : MPX
7 40/110/56/B Climatic category %255 : 40/110/56 94V-0: B
8 HF Halogen Free J¢xi
9 R G @@ Safety approval ZHiINiIE
7. Construction and main materials of products 7= & &# 0 41
MPX TYPE: s>
<1>
&>
<4>
3>
Main Materials
NO. Main Materials = %44 R Specification Note
Metallized Polypropylene Film N
VU e MPPRE !
2 Solder 5k} Sn-based alloy #1544 A
. CP wire 5 8 i {50 2
3 Terminal 514 ( 20.8 or 0.6mm) -/-
4 Sealed Material 3541k} Epoxy resin #1405 iz UL94V-0
5 Plastic Case ¥/i5eiA PBT UL94V-0

Note : All of the materials and the finished products are all in compliance with the requirements of RoHS.
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MPX-310VAC SERIES: Electromagnetic interference Suppression capacitor Class-X2 Carli Electronics Co.,Ltd

2020-12-9
8. Packing 31t B
Package bag and Carton £, 4% 54044
(Normal Product) (Halogen Free Product)
WAL JC K iih
| O
-~ H=24cm

A
\4

W=35cm

8.1 Carton size 44 JU~F: LW H(K:* %5 *15)=52*35*24 cm .

8.2 The detail of the carton 4465100 :

8.2.1 Packing list card, including Z&46 B 41, fu.3:

Part number of manufacturer. #ili& 7kl 5;

Total quantity of bags and unit .t &% &t 37 lot Nodit 5,

8.2.2 Marking or table for RoHS . RoHS Frif;

8.2.3 Other marking customer required . HAth % /7 Bk FRif.
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MPX-310VAC SERIES: Electromagnetic interference Suppression capacitor Class-X2

Carli Electronics Co.,Ltd

9. Storage conditions 7#f &4

9.1 It should be noted that the solderability of the terminals may be deteriorated when
Stored barely in an atmosphere for a long periods .
TR, BN ) 8 R A P 2 S [ e MR e I e k.

9.2 It shouldn't be located in particularly high temperature and hign humidity ,it must
Submit to the following conditions( keeping in the original package):
ANBETBCE A il A1 iR S A P TG L R A 2 R e M R
Temperature #AE: 35°C MAX.
Relative humidity AHX7 i &: 85% MAX.

9.3 Storage period: Loose :12 months max.

AR K124 .

10. Origin , including=H#k:
10.1 CHINA P.R.C " [H.

10.2 TAIWAN R.O.C H1[H &,

11. The compliance with enviroment requirement 3MREER T A&
11.1 Compliance with the requirement of RoHS. & RoHS 35K
11.2 Compliance with the requirement of REACH 74 REACH Z:K;

11.3 Without Halogen ( as required ) &K (IIZEsR)

12. Characteristics and test conditions Fi/ 4 FIIAS
Test condition: Unless otherwise specified, the standard range of atmospheric
Conditions for marking measurements and test is as follows Ambient
MRR AT BRAE ST AN BT, IR AR e B L, 2
Temperature 553 5 : 15~35 C,
Relative humidity %% : 25~75%.
If there may be any doubt on the results, measurements shall be made within the
Following limits.
R S5 RAAEATBE ], 42 LT BRI K

Ambient temperature FR¥E iR B 20+2°C |, Relative humidity AHXHE & 60~70%.

2020-12-9
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MPX-310VAC SERIES: Electromagnetic interference Suppression capacitor Class-X2

Carli Electronics Co.,Ltd

12.1 Characteristics: MPX-TYPE

2020-12-9

Item

NO. i H

Characteristics
5

Test method
WA

Capacitance Range
I

0.01uF~10pF

Measure at 1KHz ( 25+5C)
IEC60384-14 C4.2.2
IEC 60384-1 C4.7

Capacitance Tolerance

AR

Within specified tolerance
L 0 L PR i 22
K:£10%; M:+20%

Measure at 1KHz ( 255°C)
IEC60384-14 C4.2.2
IEC 60384-1 C4.7

Dissipation Factor

=0.1%

Measure at 1KHz ( 25+5C)
IEC60384-14 C4.2.3
IEC 60384-1 C4.8

Rated Voltage
T HL s

310VAC 50/60HZ

UL60384-14
IEC60384-14

Withstand Between
5 Voltage Terminals
i B Uity

No abnormality Jo 57

1333VDC for 1 min

IEC 60384-14 C4.2.1

IEC60384-1 C4.6

(Voltage increasing time 5~10sec,
Cut off current 10mA,ARC=0FF).
Ui —F 1At i 1333VDC / 1 min
(FELIEMeT i) . 5~10sec, I IR
10mA, ARC=0FF)

Insulation Resistance

i 2

=15000MQ for C=0.33pF
=5000MQ-uF for C>0.33pF

Charge time 7¢ Hilifi]: 60+5sec
Charge voltage7e Hi HiJ%: 100VDC
Test temp i /% : 25¢5°C
IEC60384-14 C4.2.5
IEC60384-1-4.5

Pull
Strength
P
Terminal
7 Strength

SRl
Bending
Strength

25 fih 5

There shall be no such mechanical
T WA

Wire diameter£k4%:0.6 & 0.8mm
Load fif #: 10N, timel}[i]:10sec
|IEC60384-14 C4.3

(IEC60384-1 C4.13)

IEC 60068 2-21 Test Ua1

Wire diameter ££15:0.6 & 0.8mm
Load fif #: 5N, 90° x4timesik
IEC60384-14 C4.3

(IEC 60384-1 C4.13)

IEC60068 2-21 Test Ua1

Solderability
FEBI A PR

At least 95% of the

Circumference of the lead wire.
Around load surface dipped

Into with new solder

YR8 78 o A AU AR R 1 R AR 95%
Pl

Solder temp 1&#H 1 245 +5°C
Immersion time & A i)

2.5 +0.5sec

IEC60384-14-4.5

(IEC 60384-1-4.15)

|IEC 60068 2-20 Test Ta

Appearance
A
Cold Resistance

No abnormality

i FE A Capacitance

Variation
AR

Within AC/C +2.0% of the value
Before test

Temp ¥ J&:-40+8/-0°C

Duration ¥4I [1): 2+1/-Ohours
Then recovery at ordinary
Condition 1~2 hours
PRI TE]) 1~ 2 7N
IEC60384-14 C4.11.4

IEC 60068 2-1 Test Ta
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MPX-310VAC SERIES: Electromagnetic interference Suppression capacitor Class-X2

Carli Electronics Co.,Ltd

12.1 Characteristics:MPX-TYPE

2020-12-9

NO Item Characteristics Test method
: 17 H FEE I %
Appearance | - Nodisible damage Solder temp 114 :2605C
L Immersion time = Al [E]:10+1sec
Resistance to Then recovery at ordinary Condition
10 Soldering Withstand Voltage 1333VDC / 1min 1~ 2 hours
heat it H, I No abnormality JHifsi PR TE] 1~ 2 /NH
PRI FAE
IEC60384-14 C4.5
Capacitance (IEC 60384-1 C4.15)
Variation ACIC=15% IEC 60068-2-20 Test Ta
B
Appearance No visible damage
SR Jo ] WA A
Capacitance Humidity #H%J ¥ %:90-95%
Variation ACIC=+5% Temp i5)5:40£2°C
TR Duration FF£EIf[11): 56 day
Damp heat, Dissipation Then recovery at ordinary condition
Steady state Factor =0.2% 1KHz 1~2 hours
11 FaAR A 1 SES PRI B~ 2 /N
IEC60384-14 C4.12
Withstand Voltage 1333vDC / 1min (IEC60384-1 C4.22)
[EENR No abnormality 4 {i IEC60068 2-3 Test Ca
Insulation
Resistance AIR/IR<50%
Hiigz XN )
Appearance No visible damage
s 9
AC voltage of 125% of rated Voltage
Capacitance shall
Variation AC/IC=+10% be applied to the Capacitor for 1000+48/0
TRAA h
Through serial resistor of 20 to 1000Q
Dissipation per \
Endurance test o 1V at the test Temperature of 110 + 2°C.
12 i S R Factor =0.5% 1KHz
S Bk %

Withstand Voltage

1333VDC / 1min

ik JERI

i Fi s No abnormality J-4511ji
Insulation
Resistance AIR/IR<50%

TN 1 25 % H50E AT HL B
1000+48/0 h, &4z H HEHFH
20211000Q/fR %, ik 5t £ 110 + 2°C.

IEC60384-14 C4.14
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MPX-310VAC SERIES: Electromagnetic interference Suppression capacitor Class-X2 Carli Electronics Co.,Ltd

13. Regulation in useage - & F ¥t 2020-12-9
13.1 Soldering suggestions - FEEENX
When soldering a capacitor, heat in soldering is conducted to the element of the capacitor from wire lead and an enclosure, and hence
it should be noted that soldering under high temperature and a long period may cause deterioration of breakdown of capacitors.
characteristic or Be sure to solder within the following temperature condition range.
R A I, SRS T T 1 2k i1 M e e S A A B R A R T, DRI A R T R I ()P 5 1 P A e M T B R,
T AASEBLE LU N IRV N Temperatirg Total contact < 105

°C
260+5

__ Maximum solder
temperature

Wave soldering profile

T, : Capactitor body maximum temperature at wave soldering
W L AR A A B e UL
T, : Capactitor body maximum temperature at pre-heating

T 2R P T

~T'" -~ Capacitor body
o ‘lﬁempsmlule

3 » Time
o = 150 5
Body temperature should follow the description below:
LA 2% PRI B 2 A 5 BT ik
MPPEE”'F‘Y%E
T W
During pre-heating: T,<<110C - - -
During soldering: Ts<<120°C, t,<45s I [
I E: Te<110C ul e d
PR IE: Te<120°C, t,<45s
NﬂF’EEEgiﬁgiiﬁg L : T - - - - ﬁ-
During pre-heating: T,<<125C : Body temperature h M
During soldering: Ts<160°C, t,<45s sensor position | P ‘

INHGEREE: Te<125C
PERARE: Tg<160°C, t,<45s

BWhen SMD components are used togetther with leaded ones, the film capacitors should not pass into the SMD adhesive
curing oven. The leaded components should be assembled after the SMD curing step.
M SMD TS G I e — R i, R R B A N3 ASMDAS & I 1. 5 IR B e SMD [l 46 P 3R 2 5 4136
ML eaded film capactitors are not suitable for reflow soldering.
o5 | A e P 5 8 AN 5 B A
M In order to ensure proper conditions for manual or selective soldering, the body temperature of the capacitor(T)
must be < 120°C.
N TR TS BRI IE  4 AR (T AR L L A < 120°C,
B One reconmended condition for manua soldering is that the tip of the soldering iron should be <360°C and the
soldering contact time should be no longer than 3 seconds.
T LSRRI N ERE SR R R (K T Y 12 <<360°C , i HEB I 1) AN L 30
B For uncoated MPE capacitors with lead spacings << 10mm the following measures are recommended:
ARIREIMPERLA 48 51 B A < 10222K, R UCRIEL M i
1. pre-heating to noe more than 110 °C in the preheater phase TR T AT 110 C
2.rapid cooling after solerding % it i3t ¥4 4
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MPX-310VAC SERIES: Electromagnetic interference Suppression capacitor Class-X2

Carli Electronics Co.,Ltd

2020-12-9

14. Product electrical characteristic graph 7= 5 B P K

AC/C[%]

Fe=——— L —
0 = =1

—

PP

-40 =20 0 20 40 &0 80 100 120
T(*C)

Capacitance vs. temperature at 1kHz

DF[%]
i PE

PP

0 -20 0 20 40 80 80 100 120
TG

Dissipation factor vstemperature at 1KHz

MQxpF [S]
10°

§ I
10 =

=

4 I AN

10 .
PP

10° = PE

2

10
-40 -20 0 20 40 60 80 100 120 140
T("C)

|.R. vs. temperature

AC/C[%]
2
0 Pttt - PP
-2 <
) PE
-4
0.1 1 10 100
F(kHz)

Capacitance vs. frequency (Room temperature)

DF [%]
3 PE

2.5 I

2 7

o= 1 PP

0.1 1 10 100
Fi{kHz)

Dissipation factor vs.frequency (Room temperature)

________________ BAIEE (Polypropylene Film )

E2fEsER ( Polyester Film)
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