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EMERASENRE R

TEST REPORT FOR ELEC CAPACITIORS

B E
ferieysu GR Spffificﬁion 220uF63v }giz:r 10*17 on% Opcs
1. MRLEE: LCR METER JWiR{L. SREFTMRL
2, F=RRTER:
<! B (mm)
Safetyvent 1o LA s IO e, E&ED 10
P ™\ A L 17
—. : % ) Ftos
= T © </ BIEE F 5.0
e ingisieove |/ cupber  Ser000Tined b CP4EEd |  0.6£0.05
EEFHKEE FiheF
3. “RERE®: 3000 /A (ERRETEE: -40~+105 C
4. HEFHENRBIBINTR ARXERE: 25 C. BE: 40 %)
Cap#F LA E (120Hz) D.F &£ L.CIRHR E.S.REEFXFHL or Z(E
NO.  |[Tolerance: _ -20~+20 % _120 Hz 63 V 2 4 100K Hz
176 ~ 264 (uF)| < 0.09 < 1386 (uA) < 0.248 (Q)
1 211.0 0.033 23.0 0.065
2 213.0 0.031 20.0 0.067
3 212.0 0.029 20.0 0.069
4 218.0 0.030 24.0 0.066
5 217.0 0.031 25.0 0.064
6 211.0 0.030 21.0 0.067
7 218.0 0.028 22.0 0.068
8 213.0 0.031 23.0 0.066
9 211.0 0.030 24.0 0.064
10 212.0 0.034 22.0 0.065
Max. 218.0 0.034 25.0 0.069
Min. 211.0 0.028 20.0 0.064
Spii(E 213.6 0.031 22.4 0.066
e PASS PASS PASS PASS




GR Series
+105°C,High Ripple Current (§408), Low Impedance({&#1 )
FEATURES

1. Low Impedance for high frequency.
2, Life time: 2000~4000 hours at 105°C.

SPECIFICATIONS
Item Performance Characteristics
Operation
Temperature -40 to +105°C
Range
Rated Working
Voltage Range 6.3to 100V
Nominal
Capacitance 2.2 to 4700uF
Range
Capacitance +20%(120Hz,+20°C)
Tolerance
Leakage Current L<<0.01CV or 3(uA) Whichever is greater measured after 2 minutes application of rated working voltage at +20 ‘C
Working 6.3 10 16 25 35 50 63 100
tans Voltage(v)
an
(120Hz,+20°C) tan 5(max) 0.22 0.19 0.16 0.14 0.12 0.1 0.09 0.08
For capacitance value>1000uF ,add 0.02 per another 1000pF
Impedance ratio max. at 120 HZ
Low Working 6.3 10 16 25 35 50 63 100
Temperature Voltage(V)
Characteristics | z.25°C/z+20°C 4 3 2 2 2 2 2 2
Z-40°C/Z+20°C 8 6 4 3 3 3 3 3
Test conditions Duration:
@»D 5-6.3 8-10 13-16
High Post test requirements at +20°C
9 Load life 2000h 3000H 4000H |Leakage current :<lInitial specified value
Temperature Cap.change :within £25% of initial measured value
Loading  |Ambienttemp. :+105C Tand  :<150% of initial specified value
Applied voltage : Rated DC working voltage with rated
ripple current
Test conditions
Shelf Life Duration : 1000 hours Post test requirements at +20°C
Ambient temp : +105°C Same limits for high temperature loading.
Applied voltage :(None)
Other JIS C-5101 (IEC 60384)
CASE SIZE TABLE
®D 5 6.3 8(L<20) | 8 (L=20) 10 12.5 16
F 2 2.5 3.5 5 5 7.5
od 0.5 0.6 0.6 0.8
a (L<20) 1.5 (L=20) 2.0
B (D<20) 0.5 (D=20)1.0
L+a max. 15min. 4min.
Safety vent i g i ia
(®6.3up) i s
. . - ©
[ S)
@ D5 is available 4 / Rubber ®d+0.05 Tinned
by request Vinyl sleeve { end seal copper-ply wire
RIPPLE CURRENT MULTIPLIER
Frequency coefficient
Cap(uF) 120Hz 1k Hz 10k Hz 100k Hz
~180 0.4 0.75 0.9 1.0
220~560 0.5 0.85 0.94 1.0
680~1800 0.6 0.87 0.95 1.0
2200~3900 0.75 0.9 0.95 1.0
4700 0.85 0.95 0.98 1.0




GR Series

+105°C,High Ripple Current (&540%), Low Impedance({&PEHtSR)

STANDARD RATINGS

Voltage(Code) 6.3V(0J) 10V(1A) 16V(1C)
. Ripple . Ripple Case |Impedanc| Ripple
. | d | d .
Cap.(uF)| Code [ Case Size |Impedance Current Case Size| Impedance Current Size o Current
100 107 5*11 0.3 340
6.3*11 0.22 340
120 127 6.3*11 0.22 340
6.3*11 0.22 340
150 157 6.3*11 0.22 340
8*12 0.13 640
6.3*11 0.22 340
180 187 6.3*11 0.22 340 6.3*11 0.22 340
8*12 0.13 640
6.3*11 0.22 340
220 227 6.3*11 0.22 340 6.3*11 0.22 340
8*12 0.13 640
6.3*11 0.22 340
270 277 6.3*11 0.22 340 8*12 0.22 640
8*12 0.13 340
6.3*11 0.22 340 6.3*11 0.22 640
330 337 8*12 0.13 640
8*12 0.13 640 8*12 0.13 340
390 397 8*12 0.13 640 8*12 0.13 640 8*12 0.13 640
8*12 0.13 640
470 a77 8*12 0.13 640 6.3*12 0.22 340
10*12.5 0.08 865
560 567 8*12 0.13 640 8*12 0.13 640 10*12.5 0.08 865
8*16 0.087 640
680 687 8*12 0.13 640 8*12 0.13 640
10*12.5 0.08 865
8*12 0.13 640
820 827 10*12.5 0.08 865 10*16 0.06 1210
10*12.5 0.08 865
8*12 0.13 640 8*12 0.13 640 10*16 0.06 1210
1000 108
10*12.5 0.13 865 10*16 0.06 1210 10*20 0.046 1400
8*16 0.13 840
1200 128 10*20 0.046 1400 10*20 0.046 1400
10*12.5 0.08 865
8*20 0.069 1050
1500 158 10*16 0.046 1400 10*20 0.046 1400
10*16 0.06 1210
10*25 0.042 1650
1800 188 10*20 0.046 1400 10*20 0.046 1400
12.5*20 0.035 1900
8*25 0.069 1050 10*20 0.046 1400
2200 228 10*20 0.046 1400
10*25 0.042 1480 10*25 0.042 1900
10*25 0.042 1650 10*25 0.042 1650
2700 278 12.5*25 0.03 2124
12.5*20 0.035 1900 12.5*20 0.035 1900
10*25 0.042 1650 10*30 0.042 1650 10*30 0.042 1650
3300 338
12.5*20 0.035 1900 12.5*25 0.03 2124 12.5*25 0.03 2124
3900 398 12.5*20 0.035 1900
4700 478 12.5*25 0.03 2124

Maximum Allowable Ripple Current (mA rms) at 105°C 100kHz
Maximum Impedance (Q)at20°C 100kHz

Case Size ®D xL(mm)




GR Series
+105°C,High Ripple Current (547f), Low Impedance({&PF$iam)

STANDARD RATINGS

Voltage(Code) 25V(1E) 35V(1V) 50V(1H)
. Ripple . Ripple . Ripple
Cap.(uF)| Code Case Size | Impedance Current Case Size | Impedance Current Case Size | Impedance Current
0.47 470 5*11 5 15
1 105 5*11 24 18
2.2 2R2 5*11 2 22
3.3 3R3 5*11 2 32
4.7 4R7 5*11 1.5 43
10 106 5*11 1.5 68
22 226 5*11 0.8 130
33 336 6.3*11 0.3 295
39 396 6.3*11 0.3 295
47 476 6.3*11 0.22 340 6.3*11 0.3 295
56 566 6.3*11 0.22 340 8*12 0.17 555
68 686 6.3*11 0.22 340 8*12 0.17 555
82 826 6.3*11 0.22 340 8*12 0.13 640 8*12 0.17 555
100 107 6.3*11 0.22 340 8*12 0.13 640 10*12.5 0.12 760
8*16 0.12 730
120 127 8*12 0.13 640 8*12 0.13 640
10*12.5 0.12 760
150 157 8*12 0.13 640 8*12 0.13 640 10*16 0.084 1050
8*20 0.091 910
180 187 8*12 0.13 640 10*12.5 0.08 865
10*16 0.084 1050
8*12 0.13 640
6.3*11 0.13 640
220 227 8*16 0.087 840 10*17 0.15 1210
8*12 0.13 640
10*12.5 0.08 865
8*12 0.13 640
270 277 10*16 0.06 1210 10*25 0.055 1440
10.12.5 0.08 865
8*20 0.069 1050
8*12 0.13 640
330 337 10*12.5 0.08 865 10*20 0.046 1400
10.12.5 0.08 865
10*16 0.06 1210
390 397 10.12.5 0.08 865 10*16 0.06 1210 12.5%20 0.045 1660
8*16 0.087 840
470 477 10*13 0.08 865 12.5%25 0.034 1950
10*13 0.08 865
560 567 10*16 0.06 1210 10*20 0.046 1400 12.5*25 0.034 1950
680 687 10*16 0.06 1210 10*20 0.046 1400
10*25 0.042 1650
820 827 10*20 0.046 1400
12.5*20 0.035 1900
12.5*20 0.035 1900
1000 108 10*20 0.046 1400
12.5*25 0.03 2124 13*25 0.05 2124
1200 128 10*20 0.046 1400
10*25 0.042 1650
1500 158
12.5*25 0.038 2124
1800 188 12.5*25 0.03 2124
2200 228 12.5*25 0.03 2124 16*25 0.03 2124
Maximum Allowable Ripple Current (mA rms) at 105°C 100kHz Case Size ®D xL(mm)

Maximum Impedance (Q)at20°C 100kHz




GR Series

+105°C,High Ripple Current (§40§), Low Impedance({Knm)

STANDARD RATINGS

Voltage(Code) 63V(1J) 100V(2A)
Cap.(pF) Code Case Size Impedance Ripple Case Size Impedance Ripple
Current Current
15 156 6.3*11 0.96 115
22 226 6.3*11 0.96 115
27 276 6.3*11 0.96 115 8*12 0.504 232
33 336 6.3*11 0.96 115
39 396 8*12 0.504 232 8*16 0.36 300
47 476 8*12 0.504 232 10*12.5 0.344 314
56 566 8*12 0.504 232 8*20 0.264 362
68 686 8*12 0.504 232 10*16 0.248 357
82 826 10*12.5 0.344 314 10*20 0.168 466
8*16 0.36 300 10%20 0.168 466
100 107
10*12.5 0.344 314
120 127 10*16 0.248 357 12.5*20 0.128 690
150 157 8*20 0.264 362
180 187 10*20 0.168 466 12.5*25 0.096 922
220 227 10*16 0.248 357 12.5*25 0.096 922
270 277 12.5*20 0.128 690
330 337 12.5*20 0.128 690
390 397 12.5%25 0.096 922
470 477 13*20 0.128 690
Maximum Allowable Ripple Current (mA rms) at 105°C 100kHz Case Size ®D xL(mm)

Maximum Impedance (Q)at20°C 100kHz




1. Scope ERSEE :

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

FYRAX T A FAENREFEI TN SRR ER AR

EH.

2. Electrical characteristics B85S 4% :

NO.| ITEMIRH TEST METHOD jift 735% SPECIFICATION #14&
21 Rated voltage
BEHE Voltage range - capacitance
2.2 Capacitance |1. Measuring frequency : 120 + 12Hz range, see specification of
BHEAE W E B this series.
2. Measuring voltage :  =0.5Vrms + 0.5 ~2.0VDC HIE - SEEEIEEIZRY
2.3 | Dissipation factor [illl & H & Z AR LA,
e E= 3. Measurement circuit : —\/\/\_| O
(k) W E BB
2.4 | Leakage current |DC leakage current shall be measured after 1~2 minutes Dissipation factor - leakage
MR BB % |application of the DC rated working voltage through the current, see specification
1000 Q resistor at 20°C. of this series.
7£20 "Cifiz 1000QrY B FE e i B 7 TAE B R 1~25748 Mk~ ttREIRIEE
& E Bt R e R ZRFNZ AR ULER.
s W (&) ]
o o L
= ox 32 —
R :1000 £ 100Q S1: Swich FF%
A : DC current meter S2 : Swich for protect of
BBt current meter
V : DC voltage meter ERERITRIPF X
BREBET CX : Testing capacitor
MXEBE
2.5 Temperature
characteristics STEP TEMPERATURE STORAGE TIME |Step 2.
BRI S 2 i WMERE  |Impedance ratio (Zr/Zr0)
1 20C +2°C 30 minutes [less than specified value.
2 -40°C or-25C +3°C 2 hours FEHTEE - (R TIEHE .
3 20°C £2°C 15 minutes
4 105°C +2°C 2 hours Step 4
Step 1. Measure the capacitance and impedance. Capacitance change :

M EEHEBE A EKXEH (Z10).

(lzl,20C, 120Hz £ 10% )

Measure the impedance at thermal balance after
2 hours.

BB &2/ RN ZE PR (Zr) -

(lzl, -40°Cor-25°C, 120Hz+10% )
Measure the capacitance and leakage current at
thermal balance after 2 hours.

BEIRFE2NENEFEEERIRER -

Step 4.

within £ 20% of the initial

measured value.

BREAETH  BUNEEN
+ 20%LAMA.

Leakage current :

Less than 10 times of initial

specified value .

e VRS AR 1065

AR




No. ITEM InmH TEST METHOD iR 77 7% SPECIFICATION #{4%
2.6 Surge test Rated surge voltage shall be applied (swich on) for 30 + 5 seconds
IRV (%) 1S |and then shall be applied (swich off) with discharge for 5 £ 0.5 min @OACICOfE £ 15% LLIA.
at room temperature . This cycle shall be repeated for 1000 cycles . @ DF<2{ZSPEC.5{ =R BFEXK
Duration of one cycle is 6 + 0.5 minutes . Q ILC<MBEMEE
FEFR TN (& LFFX ) BUEMIRBE 30 + 5 7, 2515 1Lt
i (EFFFR ) MR EH EkE 5+ 0.5 74 XNMEREES
1000 X . LA 6 + 0.5 /-8R —MEERE I .
2.7
ALAQSI(,;AALIJBI\IZIE The maximum A.C.current having frequency of 120Hz (or 100K Hz)
RIPPLE which can be applied to the capacitor at Max. temperature +2°C @ AC/CO: WSPEC.5=mBEF
ti ly.Peak volt t t d rated D.C.voltage.
CURRENT |continuously.Peak voltage not to exceed rate voltage @ DF<2{SSPEC.$i B HS B
iR KBk E [ 7E120HZ(or 100K Hz) SR K1 F, UBARSEHEMBET, i @ LCShREE
WMATEHRLE K R IFSU Rl Y AC K DC A FE A~ e i DCER JE - EEERATHIERE—
3. Mechanical characteristics #4514 :
No. ITEM ImH TEST METHOD JMig 77 % SPECIFICATION #i4%
3.1 Lead strength |(A) Tensile strength i {H 3R :

bt T 98

wire lead terminal S:4t+%Y :
d (mm) =0.45
load (Kg) 0.5

0.8<<d=1.25
2.0

0.5~0.8
1.0

snap-in terminal 227
d (mm) snap-in terminal 22 Jli
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.

BE A AR Ay SR 2 RUE AT 10 B, ApEAT BB S UM L 4R
5.

(B) Bending strength Z5 ifi 52 % :

wire lead terminal S:4t+% :

d (mm) =045 05~0.8 0.8<<d=1.25
load (Kg) 0.25 0.5 1.0
snap-in terminal 23 i1
cross section area of terminal force
U ¥ #k 1 FR (mm2) Frii 77 (Kg)
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 .

RIE R AL B KRR A A B AR v 1 LA [ A E A L, 181
BEAGMEEM BRI E. NSRS 90°,
PRI 2 R Ay . AR TERE AN REA AL Mo 1 AN RE A 1545,

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

MEFFERER, TRAEMT
R, FFRESIEE.

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

ANREAT Wi A3 MUY
EREUE AL




( steady state )

N=]
SEONTE

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

AR 85 £2°C RIEXNEE 85% E| 95%
HIZHT2H 500 (-0~+24) B .

No. ITEM InH TEST METHOD ik /5 3% SPECIFICATION ##&
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 BESE  RE.
[ 1.5 mm, completing the cycle in the internal of one
minute . Appearance : no abnormal .
The capacitor shall be securely mounted by its leads 5 MW T EFEE.
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 . RETH  HNVSENE 5% KA .
RENIARELS) , SeElR 10 Hz, B 55 Hz, #RiEAN 1.5 |@ DF<[FSPEC. %k
mm , 7£ 1 3EATTRIZTEIT . @ ILC<HEHEE
A SIE R FEEMEE
BARKWE=NEHEENF BN S EIRE 2 )T .
3.3 Solderability |The leads are dipped in the solder bath of Sn ™ der all hall the 95% "
. ; o - e solder alloy shall cover the 6 Or more O
12 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 .
MRS 245+ 5°C WIBERRH3 £ 0.5# .88 |GREBESHEARERMN 95% UL .
FEEEN15~2.0mm.
4. Reliability {S#5iE .
No. ITEM InH TEST METHOD jis /5 3% SPECIFICATION ##&
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 .
1B25RMTE  [from the case . FTifps BRiERL -
B4+7 260 £ 5 °C p55 B P 2R ZESE A 1.5 ~ 2 mm [Capacitance change :
BUMb7T 10 £ 1 F04E . within + 10% of the initial measured
value .
BFETK  RYNEER £ 5%LAA -
Tand:
less than specified value .
Wk IRTHEE .
Leakage current :
less than specified value .
MEER R THREE .
4.2 Damp heat Subject the capacitors to 85 2 °C and 85% to Capacitance change :

within £ 10% of the initial measured

value .

RETH  BRINEER + 15%LLA .

Tan d:
less than 120% of the initial specified value .

Hkh RT1.2(50EE -

Leakage current :
less than specified value .

tRER R THREE .




NO. ITEM InH TEST METHOD it /5 5% SPECIFICATION ##&
43 Load life
- After X hours continuous application of DC rated working voltage at
Enm oAt P
= 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 +2°CIMEHPEERMERERBE X M. |FIERERIZRIIEK .
( X: see specification of this series. ILiZZRFIHEILA .)
4.4 Shelf life |After storage for Y hours at temperature =+ 2 °C(See specification
of this series) without voltage application , the measurements shall
SExtafy |meet 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 .
= BEXPHENEEMELPIEMEREREERE Y MG,
RAT &R -
MREERESE 128 2 /8, EMERERBE Z 2ERHIT.
(Y. Z: see specification of this series. TiZRFIHAEIHAA .)
4.5 | Storage atlow [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 .
X ;& ™ 7% |And then the capacitor shall be subjected to standard atmosph- BETW  2¥MER £ 10% A .
eric conditions for 16 hours or more , after which measurements
shall be made . Tand:
less than specified value .
HARERMJEAFERE (£ 3 °C) FEL 77 1000+24/0 /It , HiE sk KTREE .
TEMERE -
ZfE, ERRERSEREE 16 Ml b, REHITR . Leakage current :
less than specified value .
MRER R THER -
Appearance : no abnormal .
S W ERRE
4.6 | Pressure relief [AC test it :

B I

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

Mo B EABEESHEE 0.7 FRAREESET
ZREBE 250 V NERRE
Frequency $5% : 50 Hz or 60 Hz .

Series resitor . refer to the table below .

% 5K PH $n C BRETE.
Capacitance (C) Series resistor
= =2 £ EEm
C = 1uF 1000 Q
1uF < C = 10pF 100 Q
10uF < C = 100pF 10Q
100pF < C = 1000uF 10
1000uF < C = 10000uF 0.1Q
10000pF < C *

* Resistance is equivalent to a half impedance by test frequency .
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R : protection resistor $R$FE8[H

AC voltage meter
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Cx : testing capacitor i B 258
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4.6 |sure relief

DC test :
Send the following electricitios while applying the
inverse voltage .

where case size (D) :

D=224mm: 1 Ad.c. max
D > 22.4 mm:10 A d.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 .
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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 .
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A=E—FE 17C 17C
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