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FREE BEES 5988 Aluminum Electrolytic Capacitors Chengx

Part Number System (/=faZRAL)

1 2 3| 4 5 6 7 8|9(f10|11|12f 13| 14 | 15 16 17 18 19 20| 21
SERIES GAPCITANCE TOL. VOLTAGE CASE SIIZE TYPIE SLEEVLE COIIOR SHAPE OTHlERS
. 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 [334f £15%| L 008 8 5 D Ammo Taping Violet ; trademark
VT \'/4 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% W 025 25 10 G 3.5mm Pitch T35 Sky blue |T Finite @0
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 VX
ZF | GR 10 106 0 063 63 18 L C-Type CXX Transparent " voltage
LF | GF 22 226 || —20% c 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% 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 ] 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
. Code Code
Lz | pF | 150000 | 157 500 500 09 9 Material Shape
AP | PE 220000 | 227 550 550 10 10 PET Plane F
LS | LP 330000 | 33T 600 600 11 11 PVC \ 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
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Long Life Assurance(#1y), High Ripple Current (i 40K)

FEATURES

1.High temperature and long load life, 5000-12000 hours.

SPECIFICATIONS

ltem Performance Characteristics
Operation
Temperature ~40t0 +105C -25t0 +105°C
Range
Rated Working 10to 100V 160 to 450V
Voltage Range
Nominal
Capacitance 6.8to 5600uF
Range
Capacitance +20%(120Hz,+20°C)
Tolerance
L=<0.01CV or 4 (pA) after 2 minute whichever is greater L=<0.02CV +25 (uA) after 2 minute
Leakage Current
Measured with rated working voltage at +20°C Measured with rated working voltage at +20°C
Working Voltage(v) 10 16 25 35 50 63 80 100 160 200 250
tan 8(max) 0.19 0.16 0.14 0.12 0.1 0.09 0.09 0.08 0.15 0.15 0.15
tan d
Working Volt 400 450
(120Hz,+20°C) orking Voltage(v)
tan d(max) 0.2 0.2
For capacitance value>1000uF ,add 0.02 per another 1000pF
Impedance ratio max. at 120 HZ
Working Voltage(V) 6.3 10 16 25 35 50 63 100 160 200 250
Low Temperature Z-25°C/z+20°C 5 4 3 2 2 2 2 2 3 3 3
Characteristics  |z.40'c/z+20°C 12 10 8 5 4 3 3 3 — — —
Working Voltage(V) 350 400 450
Z-25°C/2+20°C 5 5 6
Test conditions Post test requirements at +20°C
Duration : Leakage current :<Initial specified value
High @D 8-~10 =125 Cap. change :within +25% of initial measured value
Temperature Load life 10000 12000 Tan d :<200% of initial specified value
Loading Ambient temp.  : +105°C
Applied voltage : Rated DC working voltage
with rated ripple current
Test conditions Post test requirements at +20°C
Shelf Lif Duration 11000 hours Leakage current : <Initial specified value
elrLite . . . -
Ambient temp : +105°C Cap. change :within +25% of initial measured value
Applied voltage :(None) Tan d :<200% of initial specified valu
Other JIS C-5101 (IEC 60384)

CASE SIZE TABLE

Safety vent
(®6.3up)

L+a max.

15min.

4 7 Rubber { ®d+0.05 Tinned
Vinyl sleeve { end seal copper-ply wire
oD 5 6.3 8 10 12.5 16 18
F 2 2.5 3.5 5 5 7.5 7.5
<d 0.5 0.6 0.8
a (L<20) 1.5 (L=20) 2.0
B (L<20) 0.5 (L=20) 1.0
RIPPLE CURRENT MULTIPLIER
Frequency coefficient
sgttzze V) Cap(uF) 120Hz | 1KHz | 10KHz | 100KHz
~47 0.42 0.70 0.90 1.00
47~330 0.50 0.73 0.92 1.00
10-100 330~820 0.55 0.77 0.94 1.00
820~2200 0.60 0.80 0.96 1.00
=2200 0.70 0.85 0.98 1.00
Cap(uF) 120Hz 1KHz 10KHz | 100KHz
160-450 ~180 0.40 0.75 0.90 1.00
220~ 0.50 0.85 0.94 1.00




KL 2R FHF i

DF LC esp. | Rirple
at after at Current R+t (mm)
o a8 | LfF RBE| omoe & 12002/ 2 | 100kHz | 2 M
o | mAmE Rk e BE | am | mE | g |FERE)REES )T (mintes| 200 | 10062 ST
(%) (Vde) | (vde) /105°C
Max (uA) Max | (Q) Max mA DO L
1 C111422 KL475M200F 12RROEH4F PO 4.7 +20 200 | 230 | -25"+105| 10000 | 0.15 | 43.8 / 150 8 12 | Bik&=PET
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TEST REPORT FOR ELEC CAPACITORS

ZPES . C111422

ferieysu KL Spgificﬁion 4.7uF200v )Ei;ej- 8*12 %&YE PCS
1. MIRILEE: LCR METER MWIR{L. FWEEFEMIR L
2. FFERTER:
HiH BAr (mm)
. L+a max. : 15min : 4min E% D 8
vent> 063 S S— S S —
| : @ CJ\) F+0.5 R -
— (I war | s
77 Rubber | ©d£005 Tinned | D*P CP£&HE#&d 0.5+0.05
Sleove 7 { endsenl | conperply wir e
' a 15
B 0.5
3. HaiFEMABEMTR: [MWRXBE: 22 C. BE: 72 %]
Cap#F A & (120Hz) D.F #iiR A L.CIRHBIR E.S.REEBAEMESE or ZHE
NO.  [Tolerance: -20~+20 % 120 Hz 200 V2 4 100k Hz
3.76 ~ 564 (uF)| < 0.15 < 438 (uA) < Q)
1 4.40 0.030 5.0
2 4.50 0.031 7.0
3 4.70 0.032 6.0
4 4.60 0.030 6.0
5 4.60 0.031 5.0
6 4.70 0.033 5.0
7 4.50 0.030 6.0
8 4.60 0.032 6.0
9 4.70 0.030 7.0
10 4.50 0.031 5.0
Max. 4.70 0.033 7.0
Min. 4.40 0.030 5.0
TiE 4.58 0.031 5.8
e PASS PASS PASS




1. Scope EHEH :
This specification applies to aluminum electrolytic capacitor , used in electronic equipment .

APAX T R FI R F TN 2 SRR BB AR ER.

2. Electrical characteristics E S 454 :

NO.| ITEMIRE TEST METHOD ik 75 3% SPECIFICATION #1&
2.1 Rated voltage
EHE Voltage range ~ capacitance
2.2 Capacitance |1. Measuring frequency : 120 + 12Hz range, see specification of
BEAE M E SO this series.
2. Measuring voltage:  =0.5Vrms + 0.5 ~ 2.0VDC BE - RETCEIEFZRS!
2.3 |Dissipation factor|Jll £ B & Z AR,
Bk E = 3. Measurement circuit : O—\/\/\_| |_O
(L) W E R OB
2.4 | Leakage current [DC leakage current shall be measured after 1~2 minutes Dissipation factor ~ leakage
it 3 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 10000 B FEME MM E R TIFR E1~25748 %k~ tRERIEE
ENEE R MRE R ZRFNZ AR ULER.
o W (8) ]
B bod |
= ox 2 _
R : 1000 + 100Q S1: Swich Fx
A : DC current meter S2 : Swich for protect of
BERERT current meter
V : DC voltage meter BERBRITRRIFF X
BERHEET CX : Testing capacitor
MR
25 Temperature
characteristics STEP TEMPERATURE STORAGE TIME |Step 2.
EEM I ot E FERtiE]  |Impedance ratio (Zr/Zr0)
1 20C +2°C 30 minutes |less than specified value.
2 -40°C or -25°C +3°C 2 hours  [BE#tt  IRTAEE .
3 20C £2°C 15 minutes
4 105°C £ 2°C 2 hours Step 4
Step 1. Measure the capacitance and impedance. Capacitance change :

MEFRB A E MM (Zr0) .
(1z], 20°C, 120Hz + 10% )

Step 2. Measure the impedance at thermal balance after
2 hours.
LB AT &2/ M ERR S (Zr)
(1z], -40°Cor-25°C, 120Hz + 10% )

Step 4. Measure the capacitance and leakage current at

thermal balance after 2 hours.
BB EE2NR ENEEESERTER .

within + 20% of the initial

measured value.

BHEITN  RVINEERN
+ 20%LAA.

Leakage current :

Less than 10 times of initial

specified value .

hRERIR: MEAMRERY 1015

T .




No. ITEM InH TEST METHOD s 5% SPECIFICATION # 4%
2.6 Surge test Rated surge voltage shall be applied (swich on) for 30 + 5 seconds
SEIA (223 )ikI8 |and then shall be applied (swich off) with discharge for 5 + 0.5 min MO AC/ICOTE + 15%LLA.
at room temperature . This cycle shall be repeated for 1000 cycles . @ DF<2{&SPEC.Z/"mBEREX
Duration of one cycle is 6 £ 0.5 minutes . Q ILC<HBMEE
EFERTBM(ELFX)FIERRBE30+5 Y, REFLEHE
m(ERFFRX) BREBEHEKES5+05 HE XNMEREES
1000 K . LA 6 £ 0.5 HEA—NMEIFEL
2.7
AI\PASE(IchA%I\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=HBF
continuously.Peak voltage not to exceed rated D.C.voltage.
CURRENT Y 9 9 @ DF<2{ZSPEC.Z @B FEK
BIRR ALK |#E120Hz(or 100K Hz) Sk &M T, UBARSSERRET, ming|® LCSMEAER
AARHRIE [ KATIFSUE R HEIMAIAC K DCIRET BB DCHE. F5ERATEHERE—R

3. Mechanical characteristics #1434 :

No.

ITEM InH

TEST METHOD it 5%

SPECIFICATION #{1&

3.1

Lead strength
i 58 B

(A) Tensile strength :I R :
wire lead terminal 54+ :

d (mm) =0.45
load (Kg) 0.5

0.5~0.8
1.0

0.8<d=1.25
2.0

snap-in terminal =&
d (mm) snap-in terminal 2 i 7
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.

BAREN TEAZMNENTE 10 ¥, TeEHBIENBSFE LR
5.

(B) Bending strength ZEH5E -

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 sS & -
cross section area of terminal force
m F # ® F (mm2) R{H 5 (Kg)
0.5<S=1 1.0
S>1 25

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 .

KEZEUBENBERSNE —HTUMAREMNAERE, 1818
BRARHEENEREKTME. REmBRAEEH 90°,
BEZERME. BRRMEEETEE T RiGF T EEH .

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

MEFHEREN, THREAEMA
R, FFESRE.

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

TR W0 T SR Z K EOH S
Mk 9IRS .




No.| ITEMIRE TEST METHOD UiX 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 BRESE BZE.
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 o M 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 . RETW  RYIMNBEMNE 5% <A .
RENSAREL S |, SEEK 10 Hz, 2 55 Hz, #RkiEH 1.5 mm ,|@ DF<[AISPEC. %K
£ 1 SEATHIZE . @ ILC<HIEH I E
AR HIEFFEEMEE .
HARSWE=ZNEREENHF RSN AERE 2 NE .
3.3 Solderability |The leads are dipped in the solder bath of Sn The solder alloy shall cover the 95% or more of
2 % % at 245x5°C for 3 0.5 seconds . The dipping

depth should be set at 1.5 ~ 2.0 mm .

IHTFIRIRTE 245+ 5°C MHBIERT3 £ 05F . B%
RERERN15~2.0mm.

the dipped lead's area .

DREBZSIRNRERBN 95% UL .

4. Reliability {S#iE .

No.

ITEM Il B

TEST METHOD iz 75 3%

SPECIFICATION #1#&

4.1

Soldering heat
resistance

R

The leads immerse in the solder bath of Sn at 260
+ 5 °C for 10 + 1 seconds until a distance of 1.5 ~ 2mm
from the case .

S4t7#£ 260 £ 5 °C W98 BRI ZEEBAME 1.5~2 mm
BOtth75 10 + 1 Fb4& .

No damage or leakage of
electrolyte .

Fimfhs R RRRL .

Capacitance change :

within £ 10% of the initial measured
value .

RETK  RYINEMEMN £ 5%LLA .

Tan & :
less than specified value .

Hkf  RTHEE .

Leakage current :
less than specified value .

RER R TAEE .

4.2

Damp heat
( steady state )

N=]
TREIER

Subject the capacitors to 85 + 2 °C and 85% to
95% relative humidity for 500+24/0 hours .

A 85 +2 °C RIEFEE 85% Z 95%
BT EH 500 (-0~+24) /BT .

Capacitance change :
within £ 10% of the initial measured
value .

FETK  RYINEER + 15%LARA .

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

MR RTL2EMEE .

Leakage current :
less than specified value .

MRER  RTREE .




ITEM I H TEST METHOD it /53% SPECIFICATION #1#%

Load life
After X hours continuous application of DC rated working voltage at

=8 ==
SR ST 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 .

ERSEREBE +2 C MEHPELRMEREHREE X )BT, FIERFREKIZRIIER .

( X: see specification of this series. IiZ R FIHH&IHER . )

Shelf life |After storage for Y hours at temperature * 2 C(See specification of
this series) without voltage application , the measurements shall
=i xfafa  [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 .

£ BRPAEEEIMEZEDIRMEREREERE Y NE,
R &ML .

MRAEZEEE 18 2 /)8, RMERERBE Z 7ERHEIT,
(Y . Z: see specification of this series. IiZZFIFAELRA . )

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 .
{& i® ™ 7 |And then the capacitor shall be subjected to standard atmosph- BRETHN  ZVEMN £ 10% A .

eric conditions for 16 hours or more , after which measurements
shall be made . Tan d:

less than specified value .
HASRARIKAFEE(E 3 °C) FEYPI7EL000+24/0 /NET , BT |k KRTHEHE .
MEMERE .
ZE, EiREXRSESTEE 16 /MBI E , REHITR . Leakage current :

less than specified value .
RN  ETHEE .
Appearance : no abnormal .
N W ERE.

Pressure relief |AC test 3Z7RIAM (WM RERTF=087Mm)
B 18 i I& |Applied voltage : AC voltage not exceeding 0.7 times of the rated AC test circuit 3Z7Rid 56 B B

direct voltage or 250 V AC whichever is the lower . S\ R
MR E ABEERBE 0.7 FHRBERRKT ° o_l\/\/__l
REE 250 V EERE . 50 Hz
Frequency 55i% : 50 Hz or 60 Hz . <~> <¥> % O
Series resitor  : refer to the table below . 00 Hz ‘
% B FH it : BBTE.
Capacitance (C) Series resistor
5 B 5B M 4 © : ACpower IR
C = 1uF 1000 Q S :  Swich Fx
1uF < C = 10pF 100 Q @ :  AC voltage meter
10uF < C = 100pF 10Q T REBEM
100pF < C = 1000uF 10 @ :  AC current meter
1000uF < C = 10000pF 0.1Q BRI
10000uF < C * R : protection resistor {#*37EH
* Resistance is equivalent to a half impedance by test frequency . Cx : testing capacitor #2525

BYETRIERRN—FEnE .




No. ITEM InH

TEST METHOD it 753%

SPECIFICATION #1#%

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 > 22.4mm : 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 .

DC test circuit

+

DC power
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

ERIMEERIATMT

Fs HEAEA Bl

(1 AR

(2) AR AR Chengx® Chengx®

(3) sET/ERE 4.7uF200V 4.7uF200V

(4) TIREARR

(5) &5, 5F KL 105C KL 105C
1804PET 1804PET

(6) AR, R




6. BRI EITE:

FEEIMNE R INEBE &) BEAEHFE S ETVIL PN ] &%
DxL (mm) 0/4%) (&IM%E) (KPCS) (KPCS) (KPCS) .
¢3*5 2000+3 25 50 100
@4*5-7, @5*5 1000+2 50 50 100
¢6.3*5, ¢5*7 1000+2 30 30 60
©6.3*7. ¢5*11/12 1000+2 25 25 50
©6.3*11, 98*5 1000+1 20 20 40
¢6.3*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 75 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 24 4.8
@13*30 100 20 2 4
¢16%18-22 100 20 2 4
¢16*25 100 15 1.5 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 1.5
¢18*36 50 15 0.75 1.5
¢18*40 50 10 0.5 1.5
¢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

#3F: BEIMNELASOmM*W320mm*H320mm
P #6L300mm*W230mm*H300mm
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