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FREE FREE T9 8% Aluminum Electrolytic Capacitors Chengx

g

Part Number System (7 =faZmhd)

1 2 31|14 5 6 7 8|19 (10(11| 12| 13| 14| 15 16 17 18 19 20 | 21
SERIES CAPC I TANCE TOL. VOLTAGE CASE SIZE TYPE SLEEVE COLOR SHAPE OTHERS
| | | S |
Toler Case Size
Series Cap (MFD) | Code Code ||Voltage| Code Feature Code Background |Code Special Code
ance Liameten |Code
LG | LR 0.1 104 || *£5% J 004 4 3 B Bulk | RRO Black H No special PO
ER | PG 0.22 224 | £10% | K 6R3 6.3 4 C PCB Termial Green L Other Wo
BR | VG 0.33 334 | £15%| L 008 8 5 D Ammo Taping Violet 5 trademark
VT | VZ 0.47 474 || £20% | M 010 10 6.3 E 2.0mm Pitch T20 Light purple
(08 F=2.5mm X0
SM | SX 1 105 || £30%| N 016 16 8 F 2.5mm Pitch T25 Navy blue |S
KS | KF 2.2 225 || —40% " 025 25 10 G 3.5mm Pitch T35 Sky blue [T Finite a0
GM | KM 3.3 335 0 035 35 13 J 5.0mm Pitch T50 Coffee « height
GS | EF 4.7 475 | —20% A 050 50 16 K Lead Cut & Form Orange red Special X
ZF | GR 10 106 0 063 63 18 L C-Type CXX Transparent " voltage
LF | 6F 22 226 || —20% o 080 80 22 N E-Type EXX blue Special o
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 vellow
FL | GL 100 107 || 40% 160 160 35 Q P-Type PXX Printing color
ML | ZL 220 227 || —10% 200 200 40 R W-Type WXX Black 1
PL | RL 330 337 || 20% v 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 ] Y-Type YXX Golden 4
NM | NS 22000 | 229 0 350 350 90 X
NP | NH 33000 | 339 || 50% ! 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 09 9 Material | %% Shape |0
AP | PE || 220000 | 22T 550 550 10 10 PET Plane F
LS | LP || 330000 | 33T 600 600 11 11 PVC v Convex T
FP | PN || 1000000 | 10M 12 12 Snap-in S
MN | FN || 2200000 | 22m 13 13 V-chip v
UN 3300000 | 33Mm 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




GR Series

+105°C,High Ripple Current (G8UK),

FEATURES

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

Low Impedance({&FEHGR)

SPECIFICATIONS
Item Performance Characteristics
Operation
Temperature -40 to +105°C
Range
Rated Working 6.3t0 100V
Voltage Range
Nominal
Capacitance 2.2 to 4700uF
Range
Capacitance £209(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 &(max) 0.22 0.19 0.16 0.14 0.12 0.1 0.09 0.08
For capacitance value>1000puF ,add 0.02 per another 1000pF
Impedance ratio max. at 120 HZ
Low Working
16
Temperature Voltage(V) 6.3 10 25 35 50 63 100
Characteristics | 7.25°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 :<Initial specified value
Temperature o S
Loadin Ambient t 1105 Cap.change :within +25% of initial measured value
9 mblenttemp. - Tan & :<X150% 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
&d 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
Safetyvent L+a max. 15min. 4min
(®6.3up) r— .
D
)
L — .. . F£0.5
— 2
_ 4 / Rubber | ®d+0.05Tinned | DEP _:
Vinyl sleeve ¢  endseal i 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




e
GR RHIEMTE
DF LC ESR. Ripple
at after at Current Rt (mm)
xg | SF | L (RBR| mmow & 12002/ 2 | tookHz | 2 v
EEHE FOLNE BE | um | mE | g | FPER ) REES U mietes | s200 | 100Kz 5430
(%) (vde) | (Vde) /105°C
Max (uA)Max | (Q)Max mA DO L
GR108MO10F12RROVLAFPO | 1000 | -20+20 | 10 | 11.5 | -40"+105 3000 0.19 | 100 0.13 640 g | 12 | ske=x




HEBERIRERER

TEST REPORT FOR ELEC CAPACITORS

EPHS:
A 7 v R B
Series GR Specification 1000uF10v Size 8*12 QT\;% pes

1. MIX{LEE: LCR METER JUiR{X. w7z {8
2. FER<TER:

W H BAr (mm)
15min. : 4min. E/’fé D 38
é HEL 12
S
=) JHIEE F 35
! —_.-?/Rubber ®d+0.05 Tinned CP&E#d 0.5+0.05
Sleeve end seal copper-ply wire
o 15
B 0.5
3. HEFFMNR BB TER: CUiiaE: 25 C. BE: 32 %)
Cap#F A& (120Hz) D.F H#RA L.C.JR Bk E.S.REBEREMFHHT or Z{H
NO. Tolerance:  -20~+20 % 120 Hz 10 V 2 Sfh 100k Hz
800 ~ 1200 (wkh| < 0.19 < 100  (uA) < 013 (Q)
1 913.0 0.072 13.0 0.070
2 912.0 0.070 14.0 0.072
3 914.0 0.071 15.0 0.007
4 912.0 0.073 13.0 0.072
5 914.0 0.070 14.0 0.070
6 912.0 0.071 13.0 0.073
7 914.0 0.073 14.0 0.072
8 915.0 0.070 12.0 0.072
9 913.0 0.071 13.0 0.073
10 914.0 0.072 14.0 0.075
Max. 915.0 0.073 15.0 0.075
Min. 912.0 0.070 12.0 0.007
Ei{E 913.3 0.071 13.5 0.066
¥l
Decision PASS PASS PASS PASS




1. Scope EHEHE :

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

FUIAN T AR FERREH TN Z AR RE AR ER.

2. Electrical characteristics B S454 :

NO.| ITEMIiH TEST METHOD it /5 3% SPECIFICATION #1&
2.1 Rated voltage
HERE Voltage range - capacitance
2.2 Capacitance |1. Measuring frequency : 120 + 12Hz range, see specification of
BHEAE W E R this series.
2. Measuring voltage :  =0.5Vrms + 0.5 ~ 2.0VDC HE - ZETEEEZRY
2.3 | Dissipation factor |il| F H & ZFAERER.
Uk E = 3. Measurement circuit : O—\/\/\_| |_O
(L) M E B OB
2.4 | Leakage current [DC leakage current shall be measured after 1~2 minutes Dissipation factor » leakage
it % BB R |application of the DC rated working voltage through the current, see specification
1000 Q resistor at 20°C. of this series.
7£20 "Ci@id 1000Qk B FRME M B R TIEB E1~257 48 mkfa  tREERIEE
ENEBRMRER. ZERIZ AR
a [y WW é} (8)
SEPA N 1
= cx 2 —
R : 1000 = 100Q S1: Swich F%
A : DC current meter S2 : Swich for protect of
BimEmit current meter
V : DC voltage meter BERBRITBRIPFX
BB ET CX : Testing capacitor
MK A
2.5 Temperature
characteristics STEP TEMPERATURE STORAGE TIME |Step 2.
EEE M S i) = FERTE  |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 TFHIEE .
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 :

MEEBHEERMEH (Z10) .
(lzl, 20°C, 120Hz +10% )

Step 2. Measure the impedance at thermal balance after
2 hours.
IXEIRF 2/ R ERR (2r)
(1zl, -40°C or-25°C, 120Hz + 10% )

Step 4. Measure the capacitance and leakage current at

thermal balance after 2 hours.
BB AT E2NEENESESERFER .

within + 20% of the initial

measured value.

BHEIETH  ZNEED
+20%LAA.

Leakage current:

Less than 10 times of initial

specified value .

e s YIEAMASERY 1015

T .




No. ITEM I H TEST METHOD Uit 5 3% SPECIFICATION #&
2.6 Surge test Rated surge voltage shall be applied (swich on) for 30 £ 5 seconds
BB (Z=3)iE8 |and then shall be applied (swich off) with discharge for 5 + 0.5 min @O ACICOTE + 15%LAA.
at room temperature . This cycle shall be repeated for 1000 cycles . |@ DF<2fZSPEC.Z~mBREX
Duration of one cycle is 6 + 0.5 minutes . Q ILC<HBEMEE
EFRETEM(ELFX)FEREEEI0LS W, REELE
n(ETFFX) BREEHAEKEBE 5105 2. XNMEHEEES
1000 R . L1 6+ 0.5 2R —MEFREH .
2.7 AII\DAPAE(IQAAUBBIA_E 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.&i~=mBEF
CURRENT continuously.Peak voltage not to exceed rated D.C.voltage. @ DF<2{5SPEC =B ES B
BB ALK |7E120Hz(or 100K Hz) S &4 F, LBARSSEMABET, mm | ILCSIBAER
MAERE  |RANRIFSUEERT.EMNMACKDCIRETREERBIIDCHEIE. T SE R A R E—
3. Mechanical characteristics HL4FME
No. ITEM I 8 TEST METHOD i 77 % SPECIFICATION ##%&
3.1 Lead strength |(A) Tensile strength HI {52 :

i ¥ 58 K

wire lead terminal St 2 :

d (mm) =0.45 0.5~0.8 0.8<d=1.25

load (Kg) 0.5 1.0 2.0
snap-in terminal ZS 1A

d (mm) snap-in terminal 2 4 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.

BABSH FEASHENTE 10 ¥, TEEFBRSBAMFE LK
1.

(B) Bending strength Z 52 :

wire lead terminal S4t 2 :

d (mm) =0.45 0.5~0.8 0.8<d=1.25
load (Kg) 0.25 0.5 1.0
snap-in terminal Z2B1A
cross section area of terminal force
W F # ®E R (mm2) hi {8 1 (Kg)
05<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 .

BETEUBENBEARNE R FUEHRENRERE, 1218

BEREARHEEUNBEREKRTMNE. REmMBERAEMEH 90°,
BREIFERCE. BABMERT AT RinFREEHIRG.

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

MEFFERER, TREAEMT
R, FFEESEE.

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

TEE T Wik T IR WIS
Mk HIRA




No.| ITEMIiH TEST METHOD s /5 3% SPECIFICATION #1&
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 HHEAE  FRE .
R M 1.5 mm, completing the cycle in the internal of one
minute . Appearance : no abnormal .
The capacitor shall be securely mounted by its leads s W ERE.
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 . BETW  ZVNEENT 5% 2R .
WRENSAFEEH 5, SEEHN 10 Hz, B 55 Hz , #RkIEA 1.5 mm, (@ DF<[ASPEC. %k
1 P ERTARIZIE . @ ILC<HIIEMEMH
AR HRETEEMEE .
BAERSWE=AEHEEENSEENGERE) 2 B
3.3 Solderability [The leads are dipped in the solder bath of Sn ™ \der all hall the 95% ¢
e ; . _ e solder alloy shall cover the 6 or more 0
] % M 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 .
ih TR 245 +5°C MBERT3 = 05 . 2% HREBESIRAREREN 95% AL .
RERER15~20mm.
4. Reliability 5% .
No.| ITEMIiH TEST METHOD s /5 3% SPECIFICATION #1&
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 .
1RimmiAM  |from the case . Fifrek B RIS .
S4t7#£ 260 £5°C 198 BRPEREBAMAE 1.5~2mm  |Capacitance change :
Botth7s 10 + 1 #D4E . within + 10% of the initial measured
value .
FETK  ZVNEER £ 5%LA .
Tan &:
less than specified value .
MkA  RTHEE.
Leakage current :
less than specified value .
RN IR TREE .
4.2 Damp heat Subject the capacitors to 85 + 2 “C and 85% to Capacitance change :

( steady state )

B
RSB

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

857 85 +2 'C RHEXEE 85% #| 95%
BIEHTEZH 500 (-0~+24) B .

within £ 10% of the initial measured
value .

RETHK  RVNEER + 15%LLA .

Tan & :
less than 120% of the initial specified value .
mkA  ETL2(BMEE .

Leakage current :
less than specified value .
RN IR TREE .




NO.| ITEM IHiH TEST METHOD ik 7574 SPECIFICATION #i4%&
4.3 Load life
e o e After X hours continuous application of DC rated working voltage at
r=37m D 4T 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 .
EREEREE +2°C MEYPELERMEREREBE X M. FIEFRERIZRTIEX .
( X: see specification of this series. ILiZZFIHA&EER . )
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
ZEtagy  |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 .
# BRPUENEEFMELPARMERESBERE Y NTE,
AT &N
MREZERRE 13 2 /8, RINEREREE Z HERHIT.
(Y . Z: see specification of this series. L% A5 IR .)
4.5 | Storage at low |The capacitor shall be stored at the lowest(zx 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 .
{2 ™7 [And then the capacitor shall be subjected to standard atmosph- RETW  HVMEH £ 10% LA .
eric conditions for 16 hours or more , after which measurements
shall be made . Tand:
less than specified value .
BAERAEREAIFEE @ 3 C) FELFNITF1000+24/0 BT, HEA |Hkf  RTFNEE .
FEERE .
ZE, EfRERSEFEE 16 ML L, REFHITIR Leakage current :
less than specified value .
MR R THEE .
Appearance : no abnormal .
s WM ERE.
4.6 | Pressure relief |AC test 3ZRiRE : (LEHRERTF=08=m)

g

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

B R E FEIERBE 0.7 EMZRBEERKT
ATREE 250 V UEERE
Frequency 351% : 50 Hz or 60 Hz .

Series resitor . refer to the table below .

5 PE . BRTR.
Capacitance (C) Series resistor
= =2 Uz
C = 1uF 1000 Q
1uF < C = 10pF 100 Q
10uF < C = 100pF 100Q
100uF < C = 1000uF 10
1000uF < C = 10000uF 0.1Q
10000uF < C *

* Resistance is equivalent to a half impedance by test frequency .

RE TR ARM—FEHRE .

AC test circuit 3237z 56 B 5%

e
10 7

60 Hz ‘

@ AC power 3ZRHER
S :  Swich FFx

AC current meter
TR BRI

R : protection resistor {37 E8

AC voltage meter

X E it

Cx : testing capacitor fitix B8 7538




No.| ITEMIRE TEST METHOD ik 75 3% SPECIFICATION #1#&

4.6 |sure relief DC test :

Send the following electricitios while applying the DC test circuit
inverse voltage . S ~o—(R) |
+
where case size (D): | +
DC power %ZCX

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

S : Swich
Note : 1. This requirement applies to capacitors with a . DC current meter
diameter of 8 mm or more .
2. When the pressure relief divice does not open Cx : testing capacitor
even 30 minutes after commencement of test ,
the test may be ended . 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
FRINEENRNEINT
Fs HEARZEREA E 7R
(1) [:2 73
- = hengx hengx
(2) T Chengx® — Chengx®
(3) B T(EBE
(4) TR AR
. GR 105C GR 105C
(5) Ry, BE
1801 1801
(6) BH. ¥R




6. QLR BITIE:

FEERINER T INSEE BUE/YIR] BRI B A FE &%
DxL (mm) (R/£%) (48/78) (KPCS) (KPCS) (KPCS) !
3*5 2000+3 25 50 100
@4*5-7. @5*5 1000+2 50 50 100
06.3*5, @5*7 1000+2 30 30 60
©6.3*7. ¢5*11/12 100042 25 25 50
¢6.3*11, ¢8*5 1000+1 20 20 40
96.3*12 1000+1 16 16 32
¢8*7 1000+1 18 18 36
¢8*9 500+1 30 15 30
@8*11/12 500+1 25/25 12.5/12.5 25/25
¢8*14 500+1 20 10 20
¢8*16-20 500+1 16 8 16
¢10*13 500+1 15 7.5 15
¢10*15 400 15 6 12
®10*17-20 200 25 5 10
¢10*25 200 20 4 8
¢10*30 100 30 3 6
®13*17-21 200 15 3 6
¢13*25 200 12 2.4 4.8
¢13*30 100 20 2 4
¢16*18-22 100 20 2 4
¢16*25 100 15 15 3
¢16*30 100 12 1.2 2.4
¢16*35 50 20 1 2
¢18*27 100 10 1 2
¢18*30 50 15 0.75 15
¢18*36 50 15 0.75 15
¢18*40 50 10 0.5 15
¢18*50 25 15 0.375 0.75
¢22*30 50 10 0.5 1
¢22*35 50 10 0.5 1
¢22*40 50 10 0.5 1
$25*25 50 10 0.5 1
$25*30 50 10 0.5 1

#23F: B HMNALA8OmMHW320mm*H320mm
N 48 L 300mm*W230mm*H300mm
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