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R~IDIMENSIONS [mm]

ALUMINUM ELECTROLYTIC CAPACITOR
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3514 Characteristics
TABLE-1
Max
Tolerance Operating Leakage| Ripple
Customer . Capacitance | on Rated Rated | Surge Temp. Tand Current | Current Endurar:ce Appearance
No. Aishi Part No. . Voltage | Voltage (120Hz) at 105C )
Part No. (uF) Capacitance (vde) | (vdc) Range (Max) (MA) | (mArms) (Hours) Drawing No.
(%) °C) (2min.) | at105C
100kHz
1 EMK1HM221GBOD0OOR 220 -20,+20 50 63 |-55~+105 0.12 110 700 2000 FIG-1
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ALUMINUM ELECTROLYTIC CAPACITOR

1 % SCOPE
TEANBRET MK R R AR i A 8 I BORING, ARG &SRB AR A T
This specification covers“ MK series” chip aluminium electrolytic capacitors, AISHI reserves the right of final interpretation

for this technical specification.

2 &%+ APPLICABLE SPECIFICATION
RNFINBES#EIEC 60384-1. |EC 60384-4, GB/T 2693F0GB/T 59934l%E,
This specification consulted the institute of IEC 60384-1,IEC 60384-4,GB/T 2693 and GB/T 5993.

3 I{EEEBE OPERATING TEMPERATURE RANGE
TERECERERRAMEINE LIERERMET, TLUKHITE TIFRMNERETE,
-55°C~+105°C (6.3 Vdc~100 Vdc)
Operating temperature range is the range of ambient temperature at which the capacitor can be operated
continuously at rated voltage.
-55°C~+105°C (6.3 Vdc~100 Vdc)

4 it 415 CONDITION OF TEST
WSS EEMNE, WERUR, RIRRER T AR:
INERE: 15°C~35°C
FHRE: 45%~75%
KSES: 86kPa~106kPa
WRITMHAERERIY, ATLAMELA TSN
IMERE: 20+1°C
SRR : 60%~67%
KSES: 86kPa~106kPa

Unless otherwise specified, the standard range of atmospheric conditions for making
measurements and tests are as follows:

Ambient temperature : 15°C to 35°C

Relative humidity : 45% to 75%

Air pressure: 86kPa to 106kPa

If there may be doubt on the results, measurements shall be made within the following limits:
Ambient temperature : 20+1°C

Relative humidity : 60% to 67%
Air pressure : 86kPa to 106kPa
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ALUMINUM ELECTROLYTIC CAPACITOR

5 =i E PRODUCT CHARACTERISTICS
5. 1854314 Electrical Characteristics

FS No. I Item Mix7Ai% Test method 48 Performance
BE: ERBEERRBEEE<SERE |WIFRT
511 BE LERRIE Voltage: DC voltage + peak ripple voltage < |See TABLE-1
o Rated voltage Rated voltage
MR . 120Hz(£20%) BEBRE: -20%~+20%
MRHEBES . SREEE Capacitance tolerance:
MEXERE: 0.5VrmsLA TR +1.5~ 2.0VDC -20%~+20%
512 BHAE Measuring fr.equ.ency: 120Hz+20%
- Capacitance Measuring circuit:
Series equivalent circuit
Measuring voltage:
0.5Vrms or less +1.5 to 2.0 VDC
N MR 55.1. 282 MEER. DFIU&T
5.1.3 IRARRIE] Testing conditions are the same as 5.1.2 for |DF: See TABLE-1
Dissipation factor ;
capacitance.
RS EPIRIEINEE LR E, FEREX 6.3~100V:
1000+ 100QFEFE, 7ERENIMERTAERER, M(1<0.01CV B 3pA, HURKME (2404%0)E)
EiRER. WXEENTE:
6.3~100V:
The rated voltage shall be applied across |I<0.01CV or 3pA,
the capacitor and its protective resistor |whichever is great (after 2 min)
shall be 1000+100Q. The leakage current
shall then be measured after an
electrification period of schedule
time.Measurement circuit:
514 R o B e
o Leakage current B\J I IREER (MA)
- C:. /& (WF)
Lt V) Loy V: SETIFRE (V)

T 2 I: Leakage current(uA)
C: Capacitance(uF)
V: Rated voltage (V)

Rs: Protective resistor(1000+100Q)
DC ammeter
DC voltmeter

S1: Switch

S2: Protective switch for an ammeter
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ALUMINUM ELECTROLYTIC CAPACITOR

BTER BE A FER2: ‘
FEHFESMER1BIERLL, ARTFR2EXK;
1 20+2°C - NEDLA -
BrER4:
s 2555~ *C 2h BRTURIENIEN+ 20%BER.
o : Step 2:
3 20+2°C 15min. Impedance value ratio to the value at step 1 shall
4 105* °C 2h be not more than the value given in TABLE-2.
Step 4:
WMERT: MBSEAER (|2 20°C 120Hz£20%) ; D

Variation of capacitance Within £20% of the initial

MER2: BBRREENTFUN, ERAFERSUET (12 |value.
515 B |25, -55°C 120Hz+20%)

Temperature |F1E%4: BRSREEVE2ZNT, EAFERSNBEESE.

characteristic |Step 1: Capacitance and impedance shall be measured.
(|lz| 20°C 120Hz +20%);
Step 2: After the capacitor being stored for 2
hours,impedance shall be measured at thermal stability.
(|z|-25, -55°C 120Hz+20%);
Step 4: After storage of the capacitors at 105°C for 2
hours at constant temperature, the capacitance was
measured at thermal equilibrium.
FEINERT AR E, FeEE30+5F), HEES5.5+0.50E |FETM: EXIIRERI+20%LIA. IRFEMHIETE
1 FEES, $L#H1T10000R, ARTFRIHEERI200%,
MR : 15°C-35°C BRI WAES. 148K,
RETEFEASESETHREXIEE, TEE8%, Capacitance change:Within =20% of the initial
Application of DC surge Voltage stated at TABLE-1. 1000 |Value Dissipation factor: - )
times of charging for 305 sec., discharging with a period Not more than 200% of the specified value in
of 5.5£0.5 min.. TABLE-1.

N . Leakage current:
Test temperature: 15°C-35°C To satisfy No. 5.1.4 .
And the capacitor shall be stored under standard
atmospheric conditions to obtain thermal stability, after
which measurements shall be made.
516 T Test circuit
Surge test

I+R !
|

DC Power

Note: This requirement is applicable only to instantaneous over voltage which may be applied to terminals of
capacitor, therefore, not applicable to such over voltages as often applied.
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ALUMINUM ELECTROLYTIC CAPACITOR

5.2 {45 1%E Mechanical Performance

7S No.| IRH Item Mix75i% Test method 154 Performance
B3N EEEERA A BIMEMN2/ NTHRE, 1£6/)\d, NEEB AN T R
$TZE: 10-55Hz B&, TR ARG,
=iE: 0.75mm. When the capacitor is measured
FPHE=R: 1 Oct/Min there shall be no intermittent
IEEmRIe Direction and duration of vibration: c.onta.u.:ts, or open or short .
591 Resistanée 3 orthogonal directions mutually each for 2h , Total 6h. circuiting.There shall be no visible
- to vibration | iration frequency range :10-55Hz. mechanical damage.
Peak to peak amplitude: 0.75mm
Sweep frequency :1 Oct/Min
IREEIERE . 245+5°C ($R4REAIERL) RNIEHZHNE | REFRZI90%1A £
EARTE: 5+0.5%) NFEERR.
Temperature of solder: 245+5°C (for Sn-Ag-Cu solder) At least 90% of circumferential
59 gt |Dipping time: 5+0.5sec. surfgce of the dipping portign of
o Solderability| This specification shall be met after the capacitors are stored terminal shall be covered with new

under standard atmospheric conditions for 6 months.

solder.
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ALUMINUM ELECTROLYTIC CAPACITOR

5.3 iR &Mt Endurance Performance

F= No. IR Item Mixk7FE Test method $51% Performance
BFRRTD6.3~D18mm Size®6.3~D18mm BEDW: TEHHR{EL10%EEN
1) BRSRFRMBEASEITC (IBERE) . REBIETE: FAXTFHEE
Temperature at surface of capacitor shall not exceed Tp°C (Peak |fmEEiR: HES.1.48%K
temperature) . SN TR
2) EBAEEEREBRERILT17°CHIT230°CAFLERTIE S BIA S BId t217| Variation of capacitance:
1y Within £10% of the initial value
FOt2z0fb, N
The duration for over T217°C and T230°C at surface of capacitor shall Dissipation factor: .
dqt dt q tivel Not more than the specified value
not exceerH 217 @an 0230 secoon s, resp(\ac ively. Leakage current:
3) FHU=HIfE150°C~180°C, 120FLLAA, To satisfy No.5.1.4
Preheat shall be made at 150°C~180°C and for maximum 120 Appearance:
seconds. No remarkable abnormality.
o Peak temperature+5sec.
‘é t,,,sec.max.
FAREEE | ¢
S o t,,;sec.max.
531 Lead free type E Preheat 120 sec.max. '

reflow soldering

Time (sec.)
Si To(C) o . tor7 t30 Reflow
Ize max T217(C)| T2so(C)| (sec) | (sec) cycle
max max
6.3 250 217 230 60 40 2
O8~d10 245 217 230 60 30 2
®12.5~018| 240 217 230 30 20 2

o N PUEE SR VPR AF IR O, IR AR AT

*Please contact us if the condition is over the maximum.
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ALUMINUM ELECTROLYTIC CAPACITOR

S No. Ing Item MixAix Test method $51% Performance

IR 40+2°C BETN: EREL10%EER.

IEATIE): 240+8h REAIEYIE: FRTRINEE.

RSB 90~95% BRI WES. 145K,

RIS, BESREMENSEHTT~20IM0: TR,

BT, RENids5. Variation of capacitance:
Within £10% of the initial value.
Dissipation factor:

BAEm Test temperature : 40£2°C Not more than the specified value in TABLE-1.
53.2 Resistance to damp |Test time : 240+8h Leakage current:
heat (steady state) [Relative humidity: 90~95% To satisfy No. 5.1.4 .

After completion of test, the capacitor Appearance:

shall be subjected to standard No remarkable abnormality.

atmospheric conditions for 1 to 2 hours,

after which measurements shall be

made.

1. REE:  105£27C, [EIEERE |BEXN: AEREL20%EER

Application of the rated voltage, test IRFEAIEYE: FAERITHEERN200%

temperature: 105+2°C, IREER: AXFS514EE
SR TFAR

2.\ XI6ATE): SEBTABLE-15&Ek, [Variation of capacitance:

Testing time: refer to TABLE-1 life Within £20% of the initial value.

requirements. Dissipation factor:
Not more than 200% of the specified value
Leakage current:
Not more than the specified value in No. 5.1.4.
Appearance:
No remarkable abnormality.

EimAEit
533 Load life test
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ALUMINUM ELECTROLYTIC CAPACITOR

5.3.4

SRCELE
Shelf life test

105+ 2°CIRETERALRE 50078 h, EhRE
16/\8f3.
The capacitors are then stored with no voltage applied

at a temperature of 105£2°C for 500*48 h and then

resumed 16 hours.

FTETW: VIREL20%EEN.
HAERIEY)E : TBREMEERN200%,
JREEIR . AHBIYS. 1T.AMTE(ERY200%,
SR TFAR.
Variation of capacitance:

Within £20% of the value before test.
Dissipation factor:

Not more than 200% of the specified value
Leakage current:

Not more than 200% of the specified value in No.
5.1.4.
Appearance:

No remarkable abnormality.

¥ TABLE-2: BHintt Max. Impedance Ratio

BETEEE
6.3 10 16 25 35 50 63 80 100
Rated voltage (Vdc)
- 4 3 2
|z]-25°C
/|z]20°C
- 8 6 4 3 3 3
|z|-55°C
/|z]20°C
¥ TABLE-3: SRHRSA2EEF RIPPLE CURRENT FREQUENCY COEFFICIENT
Rated
voltage | e Freq.(Hz) 120 | 1k | 10k | 100k
(Vdg) |~2PH
0.50 | 0.80 | 0.90 1.00
6.3~100 - - - -
File Description Approval Sheet
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ALUMINUM ELECTROLYTIC CAPACITOR

6 #7ic MARKING
6.1 EFERRS LREBINTAS

(1) &F=T Erahn AiSHi
(2) B2 MK
(3) FERED YyWw (YyZFRER, WwErshiEmLEE)
(4) BE/BE AAA
-V

(5) ffirE ($96.3~P10)

RIS (912.5~D18)

6.1 The Following Items Shall Be Marked Indelibly On The Capacitor:

(1) Manufacture’s name or trade mark. Ai SHi

(2) Series MK

(3) Date code YyWw (Yy denotes last two digit of years and Ww denotes
the week in which the capacitor is manufactured)

(4) Capacity /Voltage AAA
---V

(5) Negative polarity ($6.3~®10)

Negative polarity (®12.5~918)

6.2ZENiME/LI @B The color of marking ink is bright red

File Description Approval Sheet
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7 Y1El5%E8 PART NO SYSTEM

ALUMINUM ELECTROLYTIC CAPACITOR

L J[2 8][4 1s][eJ[7 8] 9o J[w [ [r][3]14T]i |[16]

=

Marking code

Terminal code(®

Size code®

Capacitance code ®

Capacitance tolerance code @

Voltage code ®

Series code @

Category code (D
(»Category code (3Voltage code @®Capacitance tolerance code (®Capacitance code
Code Code Code Code
Type Tth WWOIZRT s Tol.(%) 6th Cap (UF) M7 8th 9th
Electrolytic Capacitor’ E 4 0 G -10~+10 K 0.10 R 1 0
6.3 0 J -20~+20 M 0.22 R 2 2
10 1 A -10~+30 Q 0.33 R 3 3
Seri d 16 1 C 5~+15 T 0.47 R 4 7
@Series code 25 | 1 E 10—+20 v 0.68 R 5 8
Series name Code 35 1 v 0~+20 A 1 0 1 0
2th [ 3th 40 1 G -5~+20 C 2.2 2 R 2
MK M | K 50 1 H -10~-20 B 3.3 3 R 3
63 1 J -5~+5 D 4.7 4 R 7
80 1 B 0~+10 E 6.8 6 R 8
100 1 K -5~-20 F 10 1 0 0
120 2 B -15~+5 N 22 2 2 0
33 3 3 0
47 4 7 0
68 6 8 0
100 1 0 1
220 2 2 1
330 3 3 1
470 4 7 1
560 5 6 1
680 6 8 1
820 8 2 1
1000 1 0 2
2200 2 2 2
3300 3 3 2
4700 4 7 2
6800 6 8 2
10000 1 0 3
22000 2 2 3
33000 3 3 3
68000 6 8 3
(©)Size code () Terminal code (®Sleeve/Marking code
Code Col . Code Size Code
@D 10th L [T [ e Terminal 13th T4th 150 Sleeve 16th
g g 2? 2 g Bulk packing (o] - - PET T
6.3 E 5.8 6 1
8 F 7.0 z 3 Pslet]:fa(i);:t ;l_l:;:;& D 0 0 Marking Code
10 G 7.7 8 0 16th
2 v Cer o T Bright Red R
16 L 9.5 9 5 Dark blue B
18 M 10 A 0 Sky-blue S
10.5 B 0 Pink Z
11 B 5 Black H
11.5 C 0 Purple- v
12 C 5 blue
12.5 D 0 Red 0
13 D 5
13.5 E 0
16 G 5
16.5 H 0
18 J 5
18.5 K 0
19 K 5
19.5 L 0
20 L 5
20.5 M 0
21 M 5
21.5 N 0
22 N 5
File Description Approval Sheet
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ALUMINUM ELECTROLYTIC CAPACITOR

8 3EPACKING
ETE®%EAPacking
*ZT R [mm]
1% I | I 1% I | s
"—\gQQQIQQOQQQQQl ) Ltleetl. \009]00000000' ® 9 S I - 1

o000

Il

RIS s ~— s1

P P

A2

A2

Kl—: E61-GHO & —: WEO-MNO

=] w w2 a F P L
5 +0.3 +0.1 +0.2 +0.1 +0.1 +0.2
E61 6.3*5.8 16 / 6.8 75 12 6.3

E80 6.3*7.7 16 / 6.8 75 12 8.5

E83 6.3*8 16 / 6.8 75 12 8.5

EBO | 6.3*10.5 16 / 6.8 75 12 11

FBO 8*10.5 24 / 8.7 11.5 16 11

FDO 8*12.5 24 / 8.7 11.5 16 13

FEO 8*13.5 24 / 8.7 11.5 16 14

FGO 8*15.5 24 / 8.7 11.5 16 16

GBO | 10*10.5 24 / 10.7 11.5 16 11

MK GDO | 10*12.5 24 / 10.7 11.5 16 13
GEO | 10*135 24 / 10.7 11.5 16 14

GHO | 10*16.5 24 / 10.7 11.5 16 17
WEO |[12.5*135( 32 28.4 13.4 14.2 24 14.5

WG5 | 12.5*16 32 28.4 13.4 14.2 24 17

LHO | 16*16.5 44 40.4 17.5 20.2 28 17

LNO [ 16*21.5 44 40.4 17.5 20.2 28 23

MHO | 18*16.5 44 40.4 19.5 20.2 32 17

MNO | 18*21.5 44 40.4 19.5 20.2 32 23

& )2#2 R~ Soldering pad dimensions [#.£7Unit: mm]
(Table of board land size vs. capacitor size)

® Standard tI:Jr-:adur:’cs Size code a b c
& r:,; : E(®6.3) | 19 35 16
25’5 - F (®8) 3.1 4.2 2.2
x Land space G (®10) 45 4.4 2.2
2 W (®12.5) [ 4.0 5.7 2.5
= /_/ 5 L (d16) 6.0 6.9 25
M(P18) 6.0 7.9 25
When size “a” is wide, back fillet can be made, decreasing
fitting strength.
File Description Approval Sheet
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ALUMINUM ELECTROLYTIC CAPACITOR

*ELEEHE
H
FRRY @3 04 ®5 6.3 @8 ¢10 ©12.5 ¢16 018
H 20 14 14 18 26 26 34 46 46
® : -2
AiSHi &
CAPACITORS .
SMEcarton & inner box
File Description Approval Sheet
Component P/N MK Version | 01 | Page | 12

STANDARD MANUAL




ALUMINUM ELECTROLYTIC CAPACITOR
9 EH¥iiBg OTHER REMARKS
9. 148HBB A RHERATEER

Important Information On The Application Of Aluminium Electrolytic Capacitors
(1) BEiRinB R SEEPIRIEIRRIN ¢ DC aluminium electrolytic capacitors are normally polarized
LEREEEERSEERIRMENBIRE, BARSSMEBEFEIRE, BB Ras HEBEASIRA. SREPEI8EE
5| EINERBE, BEAIRME MR,

When reverse voltage is applied on DC aluminium electrolytic capacitor the circuit will be short out and the capacitor will be

damaged due to abnormal current flows through the capacitor. Please use non-polar types of capacitors the positive voltage
is applied on the cathode terminal.

(2) IEEE L EBELLAT{ER Use capacitor within rated voltage

LRSS LAEINFRES TAE LIFRER, BARURERG LT, ERSHIEREERRSHERRA
BERREEIEEZEHIE TIFRE.

When capacitor is used at higher voltage than the rated voltage, leakage current may increase and characteristics may be
deteriorated and damaged in a short period. Please take extra caution that the peak voltage should not exceed
the rated voltage.

(3) EBREZTEHLER{ER Sudden charge and discharge

SEAFE SRR FRET R i RIERE W IR R AR E T BESR L Sm4ER.

When aluminium electrolytic capacitors for general purpose-use are employed in rapid charge and discharge its life may be
shortened resulted from capacitance decrease, heat rise, etc

(4) B EEETF Storage of the capacitor
@ BIREESIRS ~ 35°C, BE75%LATHIRES,

We recommend the following conditions for storage: Ambient temperature: 5~35°C,Ambient humidity: 75%RH
a) FERiEFEARR: <12NH; Storage life:<12 months;

b) FEEFESHEALEE FEDRIRIREIFFAITE; Expiry date: calculating from the date marked on the sleeve
c) BRELEEIRSRE,; Please keep capacitors in the original package
d) BERELTINERRE

. Avoid storing the capacitors under such circumstances:
X k., BREEREENIRE, With water and oil or damp & dewing location
XWH, BERHSMAHRS MR, With gas and oil.

X}E:ﬁﬁ&&ﬁﬁqw (s, TmMEk, THEE, &, R, RUFERSE) FERE,

With toxic gases such as hydrogen sulfide, sulfurous acid, nitrous acid, chlorine, bromine and methane
X Y. RE. KIMENIIETE&RRETAVEREE, With direct sunlight, Ozone, ultraviolet rays or radiation
@ HEAHEKPBEFE, RERRTES, BEEES, FERLADR, B ISHEFNG, THEASRLRNEES, RERMES
b%, SNEEFEARFEAESRURER LA BEEARIN, BRI E
Leakage current tends to increase when capacitors have been stored for long period of time.The higher storage Temp.rise
the higher leakage current increase. Please take caution when selecting the storage location. The leakage current will

decrease gradually as voltage is applied to the capacitor. The capacitor is subjected to aging before using where increased
leakage may cause problems in the circuit.

(5) FEINSGEBRRM /T EIRE(E Use capacitor within rated ripple current
EMNSCREREEEEEE, SSHEARMIR, SETHE, SndEm. BRS LINE TMESRE, SEFERBESMINN
B ERVIEEIEHIERE LIERELAT.

If excessive ripple current is applied on the capacitor, excessive heat will be generated inside, the capacitance be reduced and

capacitor’s life shall be shortened. Rated voltage has been marked on the capacitor; therefore, the peak value of the ripple
voltage should be less than the rated voltage.
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ALUMINUM ELECTROLYTIC CAPACITOR

(6) (EFEIAIEIEE Ambient temperature
R REASEAFTSZIIMNERENFN, BRFSRLT, SRNREE TE10°CEERSBIENE.

Life of aluminium electrolytic capacitor is affected by the ambient temperature.lt is generally known that the life doubles for each
10°C decrease in temperature.

(7) SIHH&IE[E Tensile strength of lead wire

SROMEINEFESRES HE, ZROBIERTRESRAMN, XURSHEESRNEMEN, FRERER L. EESRIEETIEIK
W, BERIEMESRR,

When a strong force is applied to the lead wires or terminals, stress is put on the internal connections, which may result in

short circuit, open circuit or leakage current increase. Therefore it is not advisable to bend or handle a capacitor after it has
been to the PC board.

(8) IR IIZ MY Heat resistance at the soldering process

LHESRETHERNRIESRIEIR, HENEETRRIFRNETIK, IR SMAEREE IRIYE.

During soldering process, secondary shrinkage or sleeve crack may occur when soldering temperature is too high or soldering
time is too long.

(9) EBISRAIZEFLFLIER TEE(IE Hole pitch and position of PC board

%ﬁ%’f&?%?bﬂ’]iﬁﬁf’ SRR BBAIS [ZHEEE—5, NREHEERBTANILIEREERNRENR, BASBNAERTSIH
%, XrJReSBUEIRaRER LT,

When designing a PC board, its hole pitch should be designed to coincide with the lead pitch(lead spacing) of the specified in
the catalog or specifications. When a capacitor is forcibly inserted into an unmatched hole pitch, a will put on the leads and
which could result in a short circuit or increased leakage current.

(10) XFEELAERYEIE Cleaning after soldering

O BRI EERANUETIRTINERFHTER. MRLINER, BEREBRIEESREENERT.

The aluminium electrolytic capacitors should be free of halogenated solvents during board cleaning after soldering. Use solvent
proof capacitors when halogenated solvents are used.

QX T REBIRIEESREERBAT, BB AR LA ARYEEHERTRE. HtERREAEBERR—EERX T
B105HLA L, RXESREATSTHRESNIE LIREE.

After cleaned with the solvent which can guarantee the quality of capacitors, the capacitors should not be kept in solvent
environments of non-ventilated places. Let the capacitors after cleaning dry with hot blast fully above 10 mins and the
temperature of hot blast should not be over than specified upper limit of that of capacitors.

(11) XFEIER. $EBGRER)LARPCB Concerning adhesives, coating materials(coating agent) and PCB.
OBFEEARERENEER. BECRER)LAKRPCB,
Do not use halogen-containing adhesives, coating materials(coating agent) and PCB to fix aluminum electrolytic capacitors.

OBABELEEFRER (REF) HBRERIOMN GrF—N) 23PEME.

Do not cover up all the sealing area of capacitors with adhesives or coating materials(coating agent),make coverage only partial.

9.27F& RoHS RoHS Compliance

FEEEEROHSHIRFTINE, EEFERAER, RIBNITEITRIEXRIMNITE.

Completely in accordance with the latest standard of RoHS or relevant agreements reached by both parts if customer has
special requirements.
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