HEAQ

MR A B

HEAO TECHNOLOGY

L TN

EINHE: 2019/7/17

A FR
o AR
RS ALUMINUM ELECTROLYTIC CAPACITOR SPECIFICATIONS
B 5 H BN~ 5%
s EPUEE PN o 0 B A PR ADXL P T )
1 EHGS472M400F10MT 8*10 Heao-02  [3000
400V4.7yF
2
3
4
5
6
7
8
9
10
11
12
13
EINT &
CUSTOMER APPROVED
o1 % ERea 2% APPROVERBY:
Rk PR TR
HRINE

HH R R - P T AR B TR BR A H]

CHINA Factory : HUNAN YIYANG HEAO TECHNOLOGY CO.,LTD

H 98 4 2 P T AR Tk B B BT BRE1HR

HTTP: //WWW.HEAOCAP.COM
TEL: +86-737-6685226 FAX: +86-737-6685226



HEAQ

| WSS

@ 105°C 3000 /INSF{RHIIE S

® LIyET

= A

N He

B HAMIE Specifications

MR A B

HEAO TECHNOLOGY

HGS BYtFL MR A EHEH
H6S luminum Electrolvtic Capacitors

4% SSPEC.NO.: HEAO 01
FR A 1.0
H JIDATE:

3000 hours at 105°C.

KT\ BALAR. LEDIKANE TG, W sisek, fifEni, RH<Aar. High ripple current tolerance type.

Leakage current (u A)

I H Item ¥ PECharacteristics
JE BE S
.ﬁﬁﬁsz;nzl%l -25C ~ +105C
Operating temperture range
AJLE LIS 400 V
Rated working voltage range
Fr¥x %5 & Nominal Capacitan 4.7 uF
EY SR £ ke
1 F 2 B S P M: -20% ~ +20% (25°C120Hz)
Capacitance tolerance
b= N AU HEER 253 g ) F A

After 2minutes with rated working voltage applied 1< 18.8 unA

HAE S 1 V) Dissipation Factor tgd << 0.12  (25°C 120Hz)
WU 4% f |FE105°C NN BV F R S IR E SO A 60 mA (100KHZ) /N
Test condition DC voltage plus ripple current 60 mA (100KHZ) value applied for hr at 105C

Low Temperature Stability

i At HAEBE | DCICHILAIMEEAI+20%
Loadlife | Capacitance change [ <+20% of the initial value
test TFEAIEY] | fEREE200% LA R
Dissipation Factor | <200% of the initial specified value
R i N AE 243 8048 1T F IRAE
Leakage current [ After 2minutes with rated working voltage applied I<< 18.8 uA
W I %k A | ARFEL05C T A£ 1000/
Test condition The capacitor are then stored with no voltage applied at a temperature of 10522°C for 1000 +48,-0 hours.
EREIP AT HZA BRI | DC/C<HIUE I 1H 1+10%
STIDE “15; Capacitance change | <=10% of the initial value
U BUEMIEY) | EME(200% LR
test Dissipation Factor | <200% of the initial specified value
W R it INARUE F s 2434 1) L R A
Leakage current [ After 2minutes with rated working voltage applied 1< 37.6 pA
TEHR O 10000K, ifFE: 15°C~35°C, FHHE 450 V, FRHISFERATE] . 30S, JRCHBERAE
iﬁ E’lﬁ /% 'ﬁ: Hj—IETJ 5min 30s
Test condition (1) Surge voltage application: 1000times charging for 30%5 second .with a period of
5min 30s.
TRV HEL (2) Test temperature: 15-35°C; Rated working voltage range: 450 V
Surge WMARELE | DCICHIEMREII£15%
voltage Capacitance <+15% o tne witiah mohve
BREAIEY] | g
Dissipation Factor
JE HLOUR i N AUE H 243 4% 1) FL AE
Leakage current [ After 2minutes with rated working voltage applied 1<< 18.8 1A
eI
R RTERR Lo 1 Zyge < 6

n RE 5 TEST METHOD
Z: 18 [FhrGB2693-2001

wAMER~F KAEE Case Size and Packing Quantity

/MDA Hifimm

®DH0.5 6.3
L+2.0 12
P#0.5 2.5
d=0.04 0.5
Amax 2.0
M=0.5 6
H30.5 5
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HGS i’% %ﬁ%ﬁ%ﬁmm:ﬁ %i “FSPEC.NO.: HEAO-AO

W 2% 1.0
HGS Aluminum Electrolytic Capacitors H HIDATE: 2017-07-17

1. #Ei& SCOPE
AANFRE 7 CDIIGAM (105°CoEi/E, KAFfr) RAIALN 5] 4G A S I BORAE .
This specification covers “CD11GAM series” 105 C Long Life Assurance miniature
single-ended aluminum electrolytic capacitors.
2. BEKRMEAPPLICABLE SPECIFICATION
RAEINTZ% GB2693-86 il -
CHINA GB2693-86 Characteristics as specified in this specification .
3. T{E:EESCEIOPERATING TEMPERATURE RANGE
TARR I H 2 ARSI AU TAE R 26T, FT R AT S8 TAR P B i Ve
EE
-25°C~+105°C (160~450V)
Operating temperature range is the range of ambient temperature at which the capacitor can be
operated continuously at rated voltage.
-25°C~+105°C (160~450V)
4. M| T E CHARACTERISTICS
WA At e, SRR, R IR a0 R B
WEERE: 15 % 35C
FHXTVRSE: 45 & 85%
KSJES: 86kpa £ 106kpa
AT IAASSE A U, AT RLAE DUR 25440t
IR : 25+£2°C
ISR : 60 & 70%
KSJESI: 86kpa & 106kpa
Unless otherwise specified, the standard range of atmospheric conditions for making
measurements and tests are as follows.
Ambient temperature : 15t035C
Relative humidity  : 451t085%
Air pressure : 86kpa to 106kpa
If there may be doubt on the results, measurements shall be made within the following limits.
Ambient temperature : 25+£2°C
Relative humidity  : 60 to 70%
Air pressure : 86kpa to 106kpa
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4.1 ES45M% ELECTRICAL CHARACTERISTICS
s | Wk % TR
NO Item Test method Performance
mﬁ\,#,]: -
4.1.1 | BUE TAEHRE T
Rated voltage
412 | WA WA : 120Hz
Capacitance IR . - 475 75
p WA RN 11000 1 F
M E: 0.5Vrms AR e B i
- HEMZE: £20%
Measuring frequency: 120Hz .
. . s Capacitance
Measuring circuit:
. ) . . tolerance:
Series equivalent circuit +20%
Measuring voltage: -
0.5Vrmsor less +1.5 to 2.0 VDC
413 | R mIEYME | MRS 4.1.2 BEENNRHE AKTE 1R
Dissipation Testing condition are the same as 4.1.2 for Not more than the value
Factor capacitance given in table 1.
4.1.4 | N TE L2 28 PR i it A E TAE MR, FRH K

Leakage current

1000100 Q HifH, fEMEHIHEL 2 708t)a,
2/ LR TS

I R B A

The rated voltage shall be applied across the capacitor
and its protective resistor which shall be 1000 == 100
Q. The leakage current shall then be measured after

an electrification period of 2 min..
Measurement circuit

=]
S2
g+ (X = Cx

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

S1:Switch

Sa:Protective switch for an ammeter

< 2 BhEI<
0.02CV+25(nA) B

I: JWHER (rA)

C: 75’% (@)

V: FiE TAERE (V)

After 2 min. 1<
0.02CV+25( 1 A)
B.
I: Leakage current( 1 A)
C: Capacitance( 2 F)
V: Rated voltage(V)

200 311 0




MPREEE: 15°C-35C

#
Voltage application:

period of 5.5+0.5 min..

Test temperature: 15 C-35C
standard atmospheric conditions
obtain thermal stability,
measurements shall be made.

RIGTERRHE R R T E LRI E, &=
1000 times of charging for 30 = 5 sec., with a

And the capacitor shall be stored under

to

after which

HEA) B2 H &
HEAO TECHNOLOGY
4.15 | i@ E - o= Bree 2:
Temperature ”11 20’1;? e PHPLE S B 1 BHSLE
Characteristic S S b, AKRTHE 125K,
2 253 °C 2h B 4.
3 20£2 CC 0:25h 2% B N ZE )4 1
4 105, 2n + 20935 F 74
BB 1. WE A E A AT
(Jz]20°C  120Hz) Step 2:Impedance ratio
BB 2. FAZREMEIRICAE 2 /N, fEHCEgRiRA | Ratio to the value at
B#T (Jz|-25,  120Hz) ztgtp ?n 6?2a"th£’ﬁ
FrEt 4. HIARZRERTAT 2 /00, 75 HCEERIRAES T the
HA R value given table-1
Step 1:Capacitance and impedance shall be measured.
(J2]20°C 120Hz) _ Step4:Variation of
Step 2:After the capacitor being stored for 2 hours, capacitance
impedance shall be made at thermal stability. Within < 20% of the
(|z|-25, 120Hz) value_at Step 1
Step 4:After the capacitor being stored for 105 ‘C 2 pL
hours, capacitance shall be measured. The
measurement shall be made at thermal stability
4.1.6 | MR L 7L 3045 B, il 5505 RN AR, | A ]
Surge Test $EHEAT 1000 K. AMETIRBATH) 80%. 3

A IEVMHEA KT
200%M113% 1 BEfH .
VELERIE
EE 414 BR
Capacitance:
Not less than 80% of the
value before test.
Dissipation factor:
Not more 200% of the
specified value in Table-
1.
Leakage current:
To satisfy No.4.1.4

Test circuit

== Co

R

j—l» Cx

over voltages as often applied.

Note :This requirement is applicable only to instantaneous over voltage which may
be applied to terminals of capacitor, therefore, not applicable to such

4.2 W45 MECHANICAL  PERFORMANGE

RN E: 2540.5 £

To comply with JIS C 0050

Temperature or solder: 245+ 5C

Dipping time: 2.5%0. 5sec.

This specification shall be met after the capacitors are
stored under standard atmospheric conditions for 6
months.

7 i H RS WARES N
NO Item Test method Performance
42.1 | n]JEM: e JIS C 0050 ATk
Solder ability | f*#i/5%: 2454+5T BNIEG I 5] 3R 11 R L

3/4 VL b NI B

At least 3/4of
circumferential surface of
the dipping portion of
termination shall be covered
with new solder.

3011 3
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4.3 T AN ENDURANCE PERFORMANCE

Solder bath method
Solder temperature : 260 +=5°C
Immersion time  : 10%1sec.
Printed wiring board: 1.6mm

55 S| R WRES e
NO Item Test method Performance
4.3.1 | A PRI o . .
Resistance to| R4 E: 260+£5T igm AR +10%7E
soldering heat WA 10+1 B AIEYIE: ek 1 Bk
HEEH : 1.6mm TR W 4. 1.4 BR

MWL o RIR

Variation of capacitance:
Within = 10% of the value
before test.

Dissipation factor:

To satisfy Table 1.
Leakage current:

To satisfy No.4.1.4
Appearance :

No remarkableabnormality.

Load Life Test

Rigrt:  h
Test temperature;: 105+2°C

Test time: oh

432 | BB et 1S C 5023 #BHATi 56
Resistance  to RIGIRE: 40+2°C REAMN: EYIMGEHE £ 10%7E
I E . 240+=8h BRI A IEYME: WER 1
damp heat FASKHREE . 90~95% R
(steady state) WRIGJE, HABRERMERIEET 1~2 /88, | WA 2 4.1.4 R
RN 2 AN TEFIR
To comply with JIS C 5023 Variation of capacitance:
Test temperature : 40+2°C Within = 10% of the value
Test time : 240£8h before test.
Relative humidity: 90~95% Dissipation factor:
After completion of test, the capacitor shall be | To satisfy Table 1.
subjected to standard atmospheric conditions for 1 | Leakage current:
to 2 hours, after which measurements shall be | To satisfy No.4.1.4
made. Appearance :
No remarkableabnormality.
433 | Fim AR | RIS 105+£2C HREA: EVIIRE + 25%7

WIFEM IEVME: AR
1 FrFBEE ] 200%
JRHIR: WE 414 /K
R R

Variation of capacitance:
Within = 25% of the value
before test.

Dissipation factor:

Not more than 200% of the
specified value in Table 1.
Leakage current:

To satisfy No.4.1.4
Appearance :

No remarkableabnormality.
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7 S| MRRT7 % Ry
NO Iltem Test method Performance
434 | IR IR o . 48
Shelf Life Test 7E 105+ 2°CHES A 47 1000 -0 h EAA %ﬂﬁﬁ{EiZO%ﬁ
AR oo
; ; 1 WAL e AR 1 %
The capacitors are then stored with no voltag;rej1 g L, TR 414 TR
applied at a temperature of 105+2°Cfor 1000 -0 h | #M¥: JToRIR
Variation of capacitance:
Within &= 20% of the value
before test.
Dissipation factor:
Not more than 200% of the
specified value in Table 1.
Leakage current:
To satisfy No.4.1.4
Appearance :
No remarkable abnormality.
435 | Pisn FE HL A A PRIt 0 e 1) AR B s, Herbadsd 1
Safety Vent EIRRAAT 1A, RSB N Al | o T RIS
y it » RIS BLBE R et e KAk
30 7B A B The vent device is actuated
DC. Application test under the test conditions,
The capacitor shall be subjected to a reverse DC. thereby preventing terminals,
metal pieces, etc, of the
voltage equal to the rated DC. voltage. capacitor from scattering due
The current flowing through the capacitor shall be | to  burst, the case from
limited to 1A. If  the vent does operate with the | SeParating — from the seal
) ) ) packing, or the capacitor from
voltage applied for 30 minutes, the test is producing flame.
considered to be passed.

% 1 (TABLE 1)

WUE TAEHE ESTEENES kM EYME PHHTEE
Rated voltage (v) | Surge voltage (v) | Dissipation factor -25°C/|z]20°C
160 200 0.12 3
200 250 0.12 3
250 300 0.12 3
350 400 0.12 6
400 450 0.12 6
450 500 0.12 6

*3 AT 1000w F I, &EHEHN 1000 0 F, DF{ENN 2%
For capacitance of more than 1000 © F, add 2% for every increase of 1000 u F.

5. FRI1ZMARKING

5.1

ARARELMFRANTAR:

(1 &) MRbR

(2) TAEH R
(3) HA R
(4) AR &

(5) PR AR
The following items shall be marked indelibly on the capacitor.

501 3L 11 7T
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1) Manufacture” s name or trade mark.
(2) Rated voltage

(3) Capacitance

4) Polarity of the terminals

(5) Maximum operating temperature

6. BEETFMINFERETF Temperature coefficient And Frequency coefficient

Temperature Coefficient Frequency Coefficient
TEMP(C) | +40 +55 +65 +75 +80 | +105 120 1K 10k =100 K
Coefficient | 2.41 | 241 | 212 2.0 1.70 1.00 0.50 0.80 0.90 1.00

7. FERST REUEE Standard Size Permissible Ripple Current
Ripple Current (mA r.m.s./105,120Hz)Impedance(Q)Max(20°C,100KHz)

HL (V) 160 200 250
AE(uF) RFD S0 Bt (mArmS R~} SO FL (MArmS R=FD SU% R (MArms
XL (mm) /105°C ,100kHz) X L (mm) /105°C ,100kHz) X L (mm) /105°C ,100kHz)
47 6.3X 12 63 6.3X 12 75 6.3X12 81
8X 12 80 8X12 95 8X12 102
5.6 8X 12 84 8X12 98 8X 12 105
6.8 8X12 96 8Xx12 110 8X12 115
8.2 8X12 110 816 120 8X 16 120
10 8X 12 206 8% 16 244 8X 16 210
15 8X 16 250 8X 20 268 8X 20 367
22 8X 20 400 10X 16 400 10X16 430
33 10X 20 450 10X 20 450 13 %20 535
47 10X20 500 13X20 610 13 %20 627
68 13X20 630 13X25 700 16 X25 720
100 13X25 720 16 X25 800 16 X30 880
150 16 X25 850 16X 30 900
(V) 350 400 450
AE(LF) RID SUYR HL I (MArmS Rt U FLL(mArms JR~ID SO B (mAmS
X L (mm) /105°C ,100kHz) X L (mm) /105°C ,100kHz) XL (mm) /105°C ,100kHz)
8% 10 85 8% 16 115
8X 12 90
33 8% 12 110 810 88 8X 16 128
8% 12 92
47 8X 16 120 810 vz 8X 20 140
8X 12 95
5.6 8% 16 150 810 M5 10X 16 158
8X 16 124
6.8 8X20 175 816 156 10X20 200
10X 13 170
8.2 8% 20 189 10X 20 230 10 X 20 220
10 10X 16 230 10X 20 280 10 X20 250
15 10X 20 310 13X20 320 13X20 320
22 13X20 410 13X25 450 13X25 450
33 13X25 530 16 X25 550 16 X25 550
a7 16X 20 570 16 X30 670 16 X30 670
68 18X 20 726 18 X30 800 18 X30 800




HEAOD K R

8. HeEim
8.1 %@ﬁ@%g%ﬁ1§ﬁﬁ,f%zglﬁ IMPORTANT INFORMATION ON THE APPLICATION

OF ALUMINUM ELECTROLYTIG CAPACITORS
(1). B HEAHEASNIZEEIN M DC electrolytic capacitors are polarized
ME S R AR RO N, AR SRR BT, H AR RRS T BRAS
o A5 HLES A AT REAE R S Ao in IERR FBL e, V5 I AR M i
When reverse voltage is applied on DC electrolytic capacitor, the capacitor will becomes short
circuited please use no polarized capacitors in the circuit be damage due to abnormal
current flows through the capacitors since the circuit where the positive voltage may be
applied to the cathode terminal.
). fEFE T/EHRE LU RYER Use capacitor within rated voltage
YA EI N R T AUE TAE R, ARSI R A, AR AR N A E RS IR,
T VE R R IEAE 270 88 HATUE TAF L.
When capacitor is used at higher voltage than the rated voltage, leakage current increases
characteristics drastically deteriorate and damage in a short period may occur as a result. Please
take extra caution that the peak voltage should not exceed the rated voltage.
(3). {EPuE 7R Charge and discharge application.

HHE MBS AR R g . HATH R dr vl RE R A & R, B SR TSI i gk
When aluminum electrolytic capacitors for general purpose are employed in rapid charge and
discharge application, its life expectancy may be short end by capacitance decrease, heat rise,
etce.

(4). HAERIIE Store the capacitor.

MERHMBRASE T KRG, HFRRaE s, WAEREER, WER Ak, FikNEEESE 7
Bk, ERAS EWINEEE, JWERERR AR TR, ERiEasSrNisaRE LT mRaA R
(), TELEAT A AT 78 HL AT

I creased leakage current is common in aluminum capacitors which have been stored for
long period of time. The Higher the storage temperature, the higher the leakage current increase,
therefore please take precautions concerning the storage location. The leakage current decreases
gradually as voltage is applied to the capacitor. In cases where increased leakage current
causes problems in the circuit, apply voltage(aging) before using
(). FEINSE RN /D TAIE Ripple current applied to capacitor should not exceed the rated

value.
WIS iR e G, & FEHEAREEN, FE TR HodE. Fimac s EmgEN N B
TAEH .

Excessive heat will reduce capacitance and result in shortened life of capacitor if ripple
currents exceeding the specified rated value are applied. The peak value of the ripple voltage
should be less than the rated voltage.

6). [HHRIEEE Anbient temperature

FRHLR AR AT I iy 22 B SRIR R (2 . SR gt AR SRIRE N 10°CHAEA a1
o

Life of the aluminum electrolytic capacitor is affected by the ambient temperature. It is
generally stated, that life doubles for each 10°C decrease in temperature

(7). BIHZ5EE Lead stress
BRI AT ML, ZR PR T RAS N, XESFECAARANIER, FRedsR b
Fro AEHERIERER BRI, TE 2 RAE S AR
When a strong force is applied to the lead wires or terminals, stress is put on the internal
connections. This may result in short circuit, open circuit or increased leakage current. It is
not advisable to bend or handle a capacitor after it has been soldered to the PC board.
(8). JREETFEM#WE: Heat resistance at the soldering process
B P PR AR R A PR B A T IR IR B R, LSRR T R DRI N (AL G IR B T R A AR
BRI

BT 11 0
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In the dip soldering process of PC board with aluminum electrolytic capacitors mounted,

secondary shrinkage or crack of PVC sleeve may be observed when solder temperature is too high
or dipping time is too long
(9). HHERAR 22 3 fLFLEE M 22357 B Hole pitch and position of PC board
LR AR 22 B AL BETE R 5 77 i B B S R EE A — B0 W R s S AT il NFLEE AL E I s AR, B
KRB RER T 5 4, 10 5 300 B sl iR BTt
A PC board must be designed so its hole pitch coincides with the lead pitch(lead spacing)
of the capacitor specified by the catalog or specifications. when a capacitors is forcibly inserted

into an unmatched hole pitch, a stress is put on the leads This could result in a short circuit
or increased leakage current.

8.2 #F& RoHS EU/RoHS
ArEEgh (BHETEWA) EEMFERE RoHS EoR, Bl 6 MaEYRE &K S LA EE T EK.

We product is according to the standard of ROHS , it means the max capacitance of six harmful
material not over the following request

Ccd (4%) - 100PPM Pb (&) —1000PPM Hg (3K) —1000PPM
Cr'™" (6 firé%) ~1000PPM PBBs (% L) -1000PPM  PBDEs ( 23 EEZEREE) —-1000PPM

8l L 11 7T
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