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DHG GUANEHI CHENG XIMG ELECTROMICE CO.LTD

FHEE AR EE T8 Aluminum Electrolytic Capacitors Chenm

Part Number System (/ZfhZRAT)

1 2 3|4 5 6 7 8|9 (1011|212 213 | 14 | 15 16 17 18 19 20 | 21
SERIES CAPCITANCE TOL. VOLTAGE CASE SIZE TYPE SLEEVE COLOR SHAPE OTHERS
| | | L |

Toler Case Size
Series Cap (MFD) | Code Code ||Voltage| Code Feature Code Background |Code Special C
ance Liameten|Code

LG | LR 0.1 104 || £5% J 004 4 3 B Bulk | RRO Black H No special
ER | PG 0.22 224 || £10% | K 6R3 6.3 4 C PCB Termial Green L Other
BR | VG 0.33 | 334 £15%| L 008 8 5 D Ammo Taping Violet ; trademark
VT | vZ 0.47 474 || £20% M 010 10 6.3 E 2.0mm Pitch T20 Light purple 08 F=2. 5mm
SM | SX 1 105 || £30%| N 016 16 8 F 2.5mm Pitch T25 Navy blue |[S
KS | KF 2.2 225 | —40% W 025 25 10 G 3.5mm Pitch T35 Sky blue T Finite
GM | Kwm 3.3 335 0 035 35 13 J 5.0mm Pitch 750 Coffee « height
GS | EF 4.7 475 | —20% A 050 50 16 K Lead Cut & Form Orange red Special
ZF | GR 10 106 0 063 63 18 L C-Type CXX Transparent " voltage
LF | GF 22 226 || -20% o 080 80 22 N E-Type EXX blue Special
EL AL 33 336 10% 100 100 25 0 V-Type VXX Transparent v capacitance
KL | HL 47 476 || -20% X 120 120 30 P Q-Type QXX vel low
FL GL 100 107 40% 160 160 35 Q P-Type PXX Printing color
ML | ZL 220 227 || -10% v 200 200 40 R W-Type WXX Black 1
PL | RL 330 337 || 20% 220 220 51 S K-Type KXX White 2
LM | LK 470 477 0 R 250 250 63.5 T H-Type HXX Silvery 3
LH | LL 2200 228 || 20% 315 315 76 U Y-Type YXX Golden 4
NM | NS 22000 | 229 0 350 350 90 X
NP | NH 33000 | 339 [ 50% I 400 400 Len. (mm) | Code
BP | PZ 47000 | 479 420 420 05 5
MZ | FZ 100000 | 10T 450 450 07 7 Sleeve Rubber
Lz | pF || 150000 | 157 500 | 500 v | 9 Material | %% shape |0
AP | PE 220000 | 22T 550 550 10 10 PET Plane F
LS | LP 330000 | 33T 600 600 11 1 PVC 2 Convex T
FP | PN [ 1000000 | 10M 12 12 Snap—in S
MN | FN || 2200000 | 22M 13 13 V-chip v
UN 3300000 | 33M 14 14

15 15

16 16

17 17

20 20

21 21

25 25

30 30

35 35

40 40

45 45

50 50

55 55

60 60




AP Series
Lug/Suap-in Terminal Type ({&AN/E3L%), Standard (Fr#EMH)

FEATURES

1. Directly mountable on printed circuit board without holders.

2. Smaller in sizes than ordinary capacitors.

3. Terminal spacing fixed at 10mm for PC board plug in.

4. Aluminum case designed with explosion-proof vent .

SPECIFICATIONS

Item Performance Characteristics

Operation
Temperature -40°C~+85C -25~+85C
Range
Rated Working 10 to 250V 315 to 500V
Voltage Range
Nominal
Capacitance 56 to 82000 pF
Range
Capacitance +20% (120HZ 20°C)
Tolerance

I<3VCV or(pA)
Leakage Current

after 5 minutes application of rated working voltage at +20°C

Working Voltage(V) 10 16 25 35 50 63 80 100

tan d(max.) 0.55 0.5 0.45 0.4 0.35 0.3 0.25 0.2
tan & Working Voltage(V) 160~250 315~420 450~500
(120Hz,+20C) tan 5(max) 0.15 0.15 0.2
(rated capacitance)-33000uF
For capacitance value>33000pF,add following calculated value: *0.1

10000pF
Impedance ratio max. at 120 HZ
Low Working Voltage(V) 10~100 160~250 400~450 500
Temperature - -
characteristics Z:25°C/Z+20°C 4 3 8 8
Z-40°C/z+20°C 15 15 _ _
Testing time  : 2000 hours Post test requirements at +20C
High Testing timp ~ :+85C Leakage current : <Initial specified value
Temperature

Characteristics

Testing condition :Rated DC working voltage with the

max. ripple current

Cap. change : within £20% of initial measured value

Tan d

:<200% of initial specified value

At 85°C no voltage applied after 1000 hours and then being stabilized at 20°Cthe capacitors shall meet the following limits

Leakage current :<Initial specified value

Shelf Life . o
Cap. change : within £15% of initial measured value
Tan d :<150% of initial specified value
Other JIS C-5101 (IEC 60384)

RIPPLE CURRENT MULTIPLIER

Frequency Coefficient

Frequency multiplying factor.
If capacitors are used to filter circuits at a frequency other than 120Hz, the

maximum ripple current must be multiplied by the figure shown in the table below.

Freq.(Hz) 60 120 1K 10;50
10~100V 09 | 100 | 115 | 125
160~250V 08 | 100 | 115 | 147
315-500V 08 | 100 | 115 | 147




AP RFFEMIEH

046482

DF
at
e EE I'ﬁE 5&5%% N & [ 120Hz/
No. EPHS RIS ER | um | wE | g |WREE)REES)D
(%) (Vde) | (vde)
Max
AP227M450N45RR0VS2SP0O 220 -20+20 450 500 -257+85 2000 0.15




R ER SR

'R

TEST REPORT FOR ELEC CAPACITORS

& ;RS C46482
?ferifsu AP Spgificﬁion 220uF450v Eizzj- 22*45 QT;ij pcs
1. MX{LEE: LCR METER MK{L. e Fomizt {8
2. FF@mRTER:
0.8 I H B (mm)
Sleeve 4.0+05 5N H#D 22
Vent : [ - ) 2-32+0 1 ‘1(31[].2 %E L 45
% ; {;ﬁ* ® ' - F 10.0
Plate & A | ; BT EE 1.5+0.05
L+2Max PC board pin-out a 2.0
B 1.0
3. HERFFHMNIR BRI T R: [MLEE: 20 C. BE: _ 60 %
CapiF AR (120Hz) D.F #ik M L.CIRHER E.S.REEEFHMEHM
NO.  |[Tolerance: -20~+20 % 120 Hz 450 V. 5 4%k 100K Hz
176 ~ 264 (uUF)| < 0.15 < 943.92 (uA) Q)
1 216.0 0.042 412.0
2 217.0 0.042 108.0
3 207.0 0.041 121.0
4 219.0 0.045 129.0
5 209.0 0.043 110.0
6 212.0 0.042 136.0
7 215.0 0.042 140.0
8 208.0 0.041 137.0
9 210.0 0.043 126.0
10 214.0 0.041 124.0
Max. 219.0 0.045 412.0
Min. 207.0 0.041 108.0
T 212.7 0.042 154.3
ke PASS PASS PASS




1. Scope EHER

This specification applies to aluminum electrolytic capacitor , used in electronic equipment .

AU T AR FEIREHTRNZ AR ME AR &

2. Electrical characteristics B S4F 4 :

NO.| ITEMIHE TEST METHOD i /53% SPECIFICATION ##&
2.1 Rated voltage
BMERE Voltage range - capacitance
2.2 Capacitance [1. Measuring frequency : 120 + 12Hz range, see specification of
BERE W E = this series.
2. Measuring voltage :  =0.5Vrms + 0.5 ~ 2.0VDC BE - REEEIEERZRS!
2.3 | Dissipation factor |{ll & EB & Z A& AR,
BIEEE 3. Measurement circuit : O—\/\/\—| |—O
(K A) m E B OB
2.4 | Leakage current [DC leakage current shall be measured after 1~2 minutes Dissipation factor » leakage
% H W |application of the DC rated working voltage through the current, see specification
1000 Q resistor at 20°C. of this series.
7£20 ‘CIEZ 100008 R M E R TIER E1~2574& Mk MRERIEE
ENEERMRER. ZERYZ MAS R
s1 _O\R° W é} <é>J
P ) s
T= cx 32 —_
R : 1000 + 100Q S1:Swich FF3%
A : DC current meter S2 : Swich for protect of
BEiRERIT current meter
V : DC voltage meter BRI B RIPFF £
BiREET CX : Testing capacitor
MK A
25 Temperature
characteristics STEP TEMPERATURE STORAGE TIME |Step 2.
SRS LB =) E WERE |Impedance ratio (Zr/Zr0)
1 20C +2°C 30 minutes |less than specified value.
2 -40°C or-25°C +3°C 2 hours |PE#EL IR THEE .
3 20°C x2°C 15 minutes
4 105°C +2°C 2 hours Step 4
Step 1. Measure the capacitance and impedance. Capacitance change :

MEBHBERISRMER (Z r0) .
(1z1l,20C, 120Hz +10% )

Step 2. Measure the impedance at thermal balance after
2 hours.
KB &2/ RN EMR (Zr) .
(1z|, -40°C or-25°C, 120Hz + 10% )

Step 4. Measure the capacitance and leakage current at

thermal balance after 2 hours.
BEREEH2NRENEEESERTEA .

within + 20% of the initial

measured value.

BHRIET  RVINEEMN
+ 20%LLA.

Leakage current :

Less than 10 times of initial

specified value .

HRETR: MEAMASER 1015

AT .




No. ITEM InE TEST METHOD iK% SPECIFICATION #4&
2.6 Surge test Rated surge voltage shall be applied (swich on) for 30 + 5 seconds
eI (Z23)itIe |and then shall be applied (swich off) with discharge for 5 + 0.5 min D ACICOTE + 15%LAA.
at room temperature . This cycle shall be repeated for 1000 cycles . |@ DF<2{ZSPEC.Z~ZRmBEFEX
Duration of one cycle is 6 + 0.5 minutes . Q@ ILC<HImAEE
EERTEM(ELEHX)FERREE 30£5 %, REF LG
m(EFAFX) BRBEHFHEME 5+05 HE XNMETEES
1000 K . L 6 + 0.5 FEEH—NMEHRAL .
2.7 AE’APAZ(IQAAUB’\CE The maximum A.C.current having frequency of 120Hz (or 100K Hz)
RIPPLE which can be applied to the capacitor at Max. temperature +2C ® ACICO: WSPEC.Z~=mER
continuously.Peak voltage not to exceed rated D.C.voltage.
CURRENT y g 9 @ DF<2{%SPEC. B R BREK
BIR| ALK |7E120HZ(or 100K Hz) Sk & T, LBARSSERARET, wm |@ LCSMnilEE
D Tar iR I RAMCIFSUR B EINAMACRDCRE A BEBIEDCHE. A EERATHERE—H
3. Mechanical characteristics M43
No. ITEM IR E TEST METHOD iK% SPECIFICATION #&
3.1 Lead strength |(A) Tensile strength {52 :

i ¥ 58 &

wire lead terminal 54t :
d (mm) =0.45
load (Kg) 0.5

0.5~0.8
1.0

0.8<d=1.25
2.0

snap-in terminal Z#1 ! -
d (mm) snap-in terminal < i F
load (Kg) 2.0

The capacitor shall withstand the constant tensile force specified
between the body and each lead for 10 seconds without damage
either mechanical or electrical.

BARSH FEASHENTE 10 », TEEFBSBNRFE AR
.

(B) Bending strength SR :

wire lead terminal 54+ :

d (mm) =0.45 0.5~0.8 0.8<d=1.25
load (Kg) 0.25 0.5 1.0
snap-in terminal =1 & -
cross section area of terminal force
i F # m R (mm2) R N (X))
0.5<S=1 1.0
S>1 2.5

With the capacitor in a vertical position appliy the load specified ax-
ially to each lead . The capacitor shall be rotated slowly from the
vertical to the horizontal position , back to the vertical position . The
90° in the opposite direction and back the original position . Perfor-
mance of capacitor shall not have changed and leads shall be unda-
aged .

BEZENBNBEESNE R T RENRERE, 1212
BREAGRHEENEREKTME. REMBERFIMER 90°,
BRZIFERCE. HARMERTEEEL R FABEH 5.

When the capacitance is
measured, there shall be no
intermittent contacts,or open- or
short- circuiting.

MEBBREN, THREEMT
R, FFESEE.

There shall be no such
mechanical damage as terminal
damage etc.

TNBEH tin F 2R KA
(EMDEL VN




( steady state )

N=|
R

95% relative humidity for 500+24/0 hours .

AR 85 +2°C RHEIEE 85% 2| 95%
M HET2H 500 (-0~+24) INBT .

No.| ITEMIiH TEST METHOD Uik 77 3% SPECIFICATION #14%&
3.2 Vibration The frequancy of the vibration shall vary uniformly Capacitance : no unsteady .
resistance within the range 10 to 55 Hz with the amplitude of HBHERNE  I2E .
R 1.5 mm, completing the cycle in the internal of one
minute . Appearance : no abnormal .
The capacitor shall be securely mounted by its leads S5 M IHRE.
with hold the body of capacitor .
The capacitor shall be vibrated in three mutually @ Capacitance change :
perpendicular directions for a period of 2 hours in within £ 5% of initial measured value .
each direction . FETW  RVINSENE 5% ZH .
RENSFREL S, SEE RN 10 Hz, B 55 Hz, #RIEH 1.5 mm (@ DF<[FISPEC.%k
TE 1 P ERTRIZER @ ILC<HIIEI EE
ARG TFERMBEE .
BARSWR=ANEHEENSFEENGETRE 2 N6 .
3.3 Solderability [The leads are dipped in the solder bath of Sn - ider all hall the 95% ¢
12 | . o e solder alloy shall cover the 6 Or more o
2 %5 4 at 245+5°C for 3+ 0.5 seconds . The dipping the dipped lead's area .
depth should be setat 1.5 ~ 2.0 mm .
InFIRIRAE 2455 °C HHREF3 £ 057 . 8% HREBESIIRANTARIM 95% LILE .
REREHN15~2.0mm.
4. Reliability {581 .
No.| ITEM IiH TEST METHOD ik /53% SPECIFICATION #i4%&
4.1 | Soldering heat [The leads immerse in the solder bath of Sn at 260 No damage or leakage of
resistance + 5 °C for 10 + 1 seconds until a distance of 1.5 ~ 2mm electrolyte .
ESmHdE  |from the case . Ttk B RRL
S4$H7E 260 £5°C Mh BIBRFIREES AN 1.5~2mm  |Capacitance change :
RO 75 10 £ 1 #4E . within + 10% of the initial measured
value .
FETW  RVINEER + 5% .
Tan 6 :
less than specified value .
Kk RTFREE.
Leakage current :
less than specified value .
R R TREE .
4.2 Damp heat Subject the capacitors to 85 + 2 °C and 85% to Capacitance change :

within £ 10% of the initial measured
value .

FETW  RYNEEM + 15%UR .

Tan d:
less than 120% of the initial specified value .
Wk KTL2(EMEE .

Leakage current :
less than specified value .
HRER T HEE .




NO.| ITEMIE TEST METHOD Uik /5% SPECIFICATION ##&
4.3 Load life
N, After X hours continuous application of DC rated working voltage at
BT Max. temperature +2 C.
Standard of judgement is according
Measurements shall be performed after 2 hours exposed at room to requirement of this series .
temperature .
EESEREE £2C MEHPELRMERERBE X N, FIEFRERIZRIIER
( X: see specification of this series. MiZ AFIMA&HEE .)
4.4 Shelf life |After storage for Y hours at temperature + 2 ‘C(See specification of
this series) without voltage application , the measurements shall meet
=gty [the following limits .
Measurements shall be performed after exposed for 1 to 2 hrs
at room temperature after application of DC rated voltage
to the capacitor for Z minutes .
7 BRPUENEEMELP A RMEREEBERE Y NG
RIATEENE .
MAEZREE 18 2 /)6, EMERERBE Z 7ERHIT.
(Y . Z: see specification of this series. TLiZZ& TR . )
4.5 | Storage at low |The capacitor shall be stored at the lowest(+ 3 “C) temperature for Capacitance change :
temperature  [1000+24/0 hours , during which time no voltage shall be applied . within £ 10% of the initial value .
{K 8 ™ 77 |And then the capacitor shall be subjected to standard atmosph- RETWL  ZVERN +10% A .
eric conditions for 16 hours or more , after which measurements
shall be made . Tand:
less than specified value .
HAREREAFERE(E 3 C) FEHFITFL1000+24/0 /NBT , HEIAR |[HikA  KTHREHE.
MEMEE .
ZE, BiREXRSEFEE 16 /NATA L, REFHITR Leakage current :
less than specified value .
tmER R TREE .
Appearance : no abnormal .
N W BRE
4.6 | Pressure relief [AC test 32N (b &HRERT =0875)

7R S

Applied voltage : AC voltage not exceeding 0.7 times of the rated
direct voltage or 250 V AC whichever is the lower .

Mo OB EABEEREE 0.7 SHRBESRET
AREE 250 V IEEHE .
Frequency 3% : 50 Hz or 60 Hz .

Series resitor . refer to the table below .

=B : BETE.
Capacitance (C) Series resistor
= = =B
C = 1uyF 1000 Q
1uF < C = 10pF 100 Q
10pF < C = 100uF 100Q
100uF < C = 1000uF 10
1000uF < C = 10000uF 0.1Q
10000uF < C *

* Resistance is equivalent to a half impedance by test frequency .
HYTIRE R —FEE .

AC test circuit 327t I8 @] 1§

i,\oxzﬁj
oI¢ zz o

60 Hz ‘

AC power 3ZRER

S : Swich FFx

AC voltage meter
32w E I
AC current meter

32w it

R : protection resistor {&#7EfE

=]
S Z<

Cx : testing capacitor iz Fg 7 28




No.| ITEMIRH TEST METHOD i 753 SPECIFICATION #4&
4.6 | Pressure relief |DC test :
B5 /& i & |Send the following electricitios while applying the DC test circuit

inverse voltage .

where case size (D):

D=224mm: 1 Ad.c. max
D> 224mm: 10 Ad.c. max

Note : 1. This requirement applies to capacitors with a
diameter of 8 mm or more .

2. When the pressure relief divice does not open
even 30 minutes after commencement of test ,

the test may be ended .

io\o_@#l

| +

DC power ﬁZCX

S . Swich

: DC current meter

Cx : testing capacitor

The pressure relief divice shall open
in such a way as to avoid any dange
of fire or explosion of capacitor ele-
ments ( terminal and metal foil etc )
or cover .

5. 4pMMarking
ERINEERIASMT

Fs T E A AR B
(1) ik 3
(2) SR AR
(3) T (e E 220uF450v
NEG @ +85°C
(4) SRR AT 1
2 220uF450v
NEG @ 85°C
(5) EREER: E4+AH5
6
220uF450v
(6) = @R NEG @ B5°C 5
(7) EREEEE




BERYSTE

NEFERBE

SMER IR

NER~

aTan | FREG i g | shmspes | TEIST | enincn) |mgRm) | SR
220 100 1000
PC;/;E%S 250 80 Lo8s 800 L305*W200* . 30050 | L420*w320*
- = H55 (BE3%) H300
7 <40mm 300 60 600
350 40 400
220 100 800
Pcz:gisgs 250 80 s 640 L300*W195* L 290*55 L420*W320*
- = H65 (BE3%) H300
R =>45mm 300 60 480
350 40 320
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