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GuangDong TOPAZ Electronic Technology Co., Ltd.

RE series

Standard series for general purpose

Wide temperature range from -40 °C ~ +105 °C
Endurance: +105 °C 2,000hours

RoHS Compliant

SPECIFICATIONS
Items Characteristics
Category
Temperature Range 4010 + 105 C (6.3 to 100Vdc) 2510 +105 C (160 to 500Vdc)
Rated Voltage Range 6.3 to 500Vdc
Capacitance Tolerance + 20%(M) (at 20 °C ,120Hz)
Leakage Current 6.3 to 100Vdc 160 to 500Vdc Wh : Meclenk A
- - ere, |: Max leakage current( u A,
1< 0,03CVor 4 » Alat 1 minute) cv After 1 minute After 5 minutes C: Nominal capacitancel p F)
1<001CVor3 u A (at2minutes) CV <1000 |1<01CV+40 u A [1=<003CV+15u A V: Rated voltage(V)
Whichever is greater CV > 1.000 |1<0.04CV+100 i A| 1<002CV425 u A (at20°C)
Dissipation Factor Rated voltage(Vdc) [ 63 [ 10 [ 16 [ 25 |35 [ 50| 63 | 100 | 160-250 | 350-400 | 450 [ 500 |
(tan § ) tan § (Max) | 026 [0.19 [ 0.16 [ 0.14 [0.12 [0.10] 0.09 [ 0.08 | 0.20 024 | 024 | 024 |
When nominal capacitance exceeds 1,000 p F, add 0.02 to the value above for each 1,000 p F increase. (at 20 °C, 120Hz)
Low Temp Rated voltage(Vdc) 6.3 10 | 16 | 25 [ 35 [ 50 [ 63 | 100 | 160-250 [ 350-400] 450
Characteristics ) 2Z(-25 °C )/Z(+20 C) 5 4 3 2 3 6 6 (at 120H2)
(Max.Impedance Ratio) Z(-40 °C )/Z(+20 C | 12 10 8 5 | 4] 3 _ _ _
Endurance The following specification shall be satisfied when the capacitors are restored to 20 °C after subjected to DC voltage with the rated ripple current
is applied for 2,000 hours at 105 C
Capacitance change < x 20% of the initial value
DF.(tan § ) < 200% of the initial specified value
Leakage current =< The initial specified value
Shelf Lif
elLie The following specification shall be satisfied when the capacitors are restored o 20 °C after exposing them for 1,000 hours at 105 “C ,without voltage applied
Capacitance change < = 20% of the initial value
D.F.ftan § ) < 200% of the_initial specified value
Leakage current < 200% The initial value
DIMENSIONS[MM]
Sleeve oD 5 63 8 10 | 125| 16 18
l ol od| 05 | 05 [05/06| 06| 06 | 08 | 08
°© ‘1 ——— + F+05 F 20 25 35 5.0 5.0 75 75
/ oD ® D+0.5max
v 15min 4min (6 5-¢18) L L+2max
safety Vent
RATED RIPPLE CURRENT MULTIPLIERS
Frequency correction factor for ripple current
FreqHa) | 59 120 | 300 1k 10k 100k
CapluF)
Cap < 10 0.65 1.00 1.35 1.75 2.30 2.50
10 < Cap < 100 0.75 1.00 1.25 1.50 175 1.80
100 < Cap < 1000/ 0.80 1.00 1.15 1.30 1.40 1.50
Cap > 1000 0.85 1.00 1.03 1.05 1.08 1.08

The endurance of capacitors is shorted with internal heating produced by ripple
current at the rate of halving the lifietime with every 5 °C rise. When long life
performance is required in actual use, the rms ripple current has to be reduced
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RE seres

STANDARD RATINGS
wv Cap Case size tan § Ripple current wv Cap Case size tan § Ripple current

Vad luFl ® D x Limm) ImArms/105 °C ,120Hz) Vad) (uF @ D x Limm (mArms/105 °C ,120Hz)
33 5 x 11 0.26 54 47 5 x 11 0.12 28
47 5 x 11 0.26 64 10 5 x 11 0.12 41
100 5 x 11 0.26 94 22 5 x 11 0.12 61
220 5 x 11 0.26 140 33 5 x 11 0.12 75
330 6.3 x 11 0.26 190 47 5 x 11 0.12 90
470 6.3 x 11 0.26 230 100 63 x 11 0.12 150

6.3100) 1000 8x 115 0.26 380 35(1v) 220 8x 115 0.12 270
2200 10 x 20 0.28 710 330 10 x 12 0.12 350
3300 10 x 20 0.30 840 470 10 x 16 0.12 460
4700 125x20 | a2 1090 1000 125 x 20 | 0412 810
6800 125x25 | pa3p 1350 2200 16 x 25 0.14 1260
10000 16 x 25 0.44 1650 3300 16 x 35 0.16 1610
15000 16 x 35 0.54 2010 4700 18 x 35 0.18 1910
22000 18 x 40 0.68 2350 0.10 5x 11 0.10 13
22 5x 11 0.19 46 022 5 x 11 0.10 29
33 5 x 11 0.19 57 033 5 x 11 0.10 43
a7 5 x 11 0.19 68 047 5 x 11 0.10 6.2
100 5x 11 0.19 100 10 5x 11 0.10 13
220 6.3 x 11 0.19 170 22 5 x 11 0.10 20
330 6.3 x 11 0.19 200 33 5 x 11 0.10 25
470 8 x 11.5 0.19 250 47 5 x 11 0.10 30

101A 1000 10 x 12 019 460 10 5% 11 010 40
2200 10 x 20 021 760 50(1H) 2 5xM 0.10 65
3300 12.5 x 20 023 1000 33 63 x 11 0.10 90
4700 125 x 25 0.25 1260 A7 63 x 11 0.10 110
6800 16 x 25 0.29 1570 100 8 x 115 0.10 180
10000 16 x 35 0.37 1890 220 10 x 12 0.10 300
15000 18 x 35 0.47 2180 330 10 x 16 0.10 410
10 5 x 11 0.16 34 470 10 x 20 0.10 530
22 5 x 11 0.16 51 1000 125 x 25 | 010 950
33 5 x 11 0.16 63 2200 16 x 35 0.12 1470
47 5 x 11 0.16 75 3300 18 x 35 0.14 1770
100 5 x 11 0.16 110 10 5 x 11 0.09 46
220 6.3 x 11 0.16 182 22 5 x 11 0.09 71

1610) 330 8 x 115 0.16 260 33 6.3 x 11 0.09 100
470 8 x 11.5 0.16 310 47 6.3 x 1 0.09 120
1000 10 x 16 0.16 560 63(1J) 100 10 x 12 0.09 215
2200 125x20 | 018 920 220 10 x 16 0.09 335
3300 125 x 25 0.20 1170 330 10 x 20 0.09 510
4700 16 x 25 022 1480 470 125 x 20 | 0.08 640
6800 16 x 30 026 1780 1000 16 x 25 0.09 930
10000 18 x 35 0.34 2060 0.10 5 x 11 0.08 15
4.7 5 x 11 0.14 25 0.22 5 x 11 0.08 34
10 5 x 11 0.14 36 0.33 5 x 11 0.08 50
22 5 x 11 0.14 54 047 5 x 11 0.08 71
33 5 x 11 0.14 67 1.0 5x 11 0.08 15
47 5 % 11 014 80 22 5 x 11 0.08 21
100 6.3 x 11 0.14 130 33 5 x 11 0.08 29
220 8 x 11.5 0.14 230 10024 4.7 5 x 11 0.08 32

25(1E) 330 8 x 115 0.14 310 10 6.3 x 11 0.08 54
470 10 x 12 0.14 380 22 8 x 11.5 0.08 93
1000 10 x 20 0.14 680 33 8 x 115 0.08 130
2200 125 x 25 0.16 1090 47 10 x 12 0.08 165
3300 16 x 25 0.18 1400 100 10 x 20 0.08 265
4700 16 x 30 0.20 1710 220 125 x 25 | 0.8 440
6800 18 x 35 0.24 2040
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R E Series

STANDARD RATINGS

wv Cap Case size tan § Ripple current wv Cap Case size tan § Ripple current
(Vdc (uF ® D x Limm) (mArms/105 °C ,120Hz) (Vdc) (wF) @D x Limm) (mArms/105 C ,120Hz)

330 16 x 25 0.08 540 047 63 x 11 0.24 1

100(2A) 470 16 x 30 0.08 715 1 63 x 1 0.24 16
1000 18 x 40 0.08 985 22 8 x 12 0.24 26
3.3 63 x 11 0.20 32 33 8 x 12 0.24 34
47 63 x 11 0.20 38 33 10 x 12 0.24 38
10 8 x 12 0.20 65 47 8 x 12 0.24 48
10 10 x 12 0.20 76 47 10 x 12 0.24 52
22 10 x 12 0.20 98 10 10 x 12 0.24 68
22 10 x 16 0.20 108 35012v) 10 10 x 16 0.24 82
22 10 x 20 0.20 120 10 10 x 20 0.24 88
33 10 x 16 0.20 158 22 12,5 x 20 0.24 154

160(2C) 33 10 x 20 020 165 33 125 x 20 0.24 184
47 10 x 20 0.20 182 33 16 x 20 0.24 198
a7 125 x 20 0.20 205 47 16 x 25 0.24 250
68 125 x 20 0.20 265 68 16 x 25 0.24 335
100 125 x 25 0.20 318 100 18 x 30 0.24 398
100 16 x 25 020 335 1 63 x 11 0.24 16
220 16 x 30 0.20 568 22 6.3 x 11 0.24 30
330 18 x 35 020 710 22 8 x 12 0.24 34
470 18 x 40 020 870 33 8 x 12 0.24 35
1 63 x 11 0.20 186 33 10 x 12 0.24 38
2.2 6.3 x 11 0.20 22 47 8 x 12 0.24 48
33 63 x 11 020 32 47 10 x 12 0.24 52
47 8 x 12 0.20 48 10 10 x 16 0.24 98
10 8 x 12 0.20 78 10 10 x 20 0.24 115
10 10 x 12 0.20 82 400(2G) 22 12,5 x 25 0.24 192
10 10 x 16 0.20 86 33 16 x 20 0.24 258
22 10 x 16 0.20 128 47 16 x 25 0.24 305
22 10 x 20 0.20 132 68 16 x 30 0.24 465
33 10 x 20 0.20 185 68 18 x 25 0.24 445

200(2D) 33 125 x 20 0.20 194 82 18 x 25 0.24 474
47 125 x 20 020 225 100 16 x 40 0.24 544
68 125 x 25 0.20 308 100 18 x 30 0.24 532
82 125 x 25 0.20 318 120 18 x 35 0.24 588
100 16 x 25 0.20 345 150 18 x 40 0.24 668
150 16 x 25 0.20 446 047 8 x 12 024 1
180 16 x 30 0.20 560 1 8 x 12 0.24 18
220 16 x 35 0.20 678 22 8 x 12 0.24 25
220 18 x 30 0.20 695 22 10 x 12 0.24 32
330 18 x 35 0.20 755 33 10 x 12 0.24 36
470 18 x 45 0.20 938 33 10 x 16 0.24 40
22 63 x 11 0.20 22 47 10 x 20 0.24 55
33 63 x 11 020 32 10 10 x 20 0.24 90
33 8 x 12 020 34 10 12.5 x 20 0.24 100
47 63 x 1 0.20 38 4502W) 22 125% 25 | 024 168
4.7 8 x 12 020 48 22 16 x 20 0.24 185
10 10 x 12 020 75 33 16 x 25 0.24 215
10 10 x 16 020 84 47 16 x 30 0.24 344
22 10 x 20 0.20 128 68 18 x 30 0.24 455
22 125 x 20 0.20 145 82 18 x 30 0.24 472

25012E) 33 10 x 20 020 150 100 18 x 35 0.24 530
33 125 x 20 0.20 185 120 18 x 40 0.24 582
47 125 x 20 020 232 150 18 x 50 0.24 700
47 125 x 25 0.20 245 6.8 10x 16 0.24 62
100 16 x 25 020 370 10 10x 16 0.24 65
100 16 x 30 0.20 400 S00(2H) 15 12.5%16 0.24 70
150 16 x 35 0.20 468 22 12.5%20 0.24 100
220 18 x 35 0.20 660 33 16x 20 0.24 128
220 18 x 40 0.20 702 47 16x25 0.24 160
330 18 x 40 0.20 730
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Lead Forming

Taping Specifications
Fig.1 Code:T1
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Specification Fig.1 & Fig.2 & Fig.3

CASE SIZE
Iterms Symbol [ 4,5 | sxs 637 | 6361 | meort | axte | 1ocge | Tolerance
4x7 | 5x7 5x11 63x5 | 63x9 | 63x12| gyi15 | 8x20 | 10x13/16
8x12 10x20/25
Pin Code T | T2 T Tz T T2 T2 T2 T2 T2 T2
Lead wire diameter bd 0.45 045 05 0.45 05 05 0.45/0.5 06 06 + 0.05
Pitch of body P 127 127 127 127 127 127 127 127 12.7 + 1.0
Feed hole pitch PO 127 127 12.7 12.7 12.7 12.7 127 127 127 +02
Hole center fo lead distance P1 51(56 |51 |535| 51 |535 51 5.1 5.1 46 46 385 +07
Feed hole center fo body center distance P2 6.35 6.35 6.35 6.35 6.35 6.35 6.35 6.35 6.35 + 1.0
Lead to lead distance F 25 l 1.5 25 ‘ 20 25 ‘ 20 25 25 25 35 35 5.0 + 05
Height of body from tape center H 18.5 18.5 18.5 18.5 18.5 18.5 18.5 18.5 18.5 = 075
Base tape width w 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 + 05
Adhesive tape width WO 1.0 11.0 1.0 1.0 1.0 1.0 1.0 1.0 11.0 min
Hole positron w1 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 :0.;5
Hole down tape position w2 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 30 max
Specification Fig.4
CASE SIZE
Iterms Symbol : : _5, 5x5| 5x7 | 5x11l63x5 gg . ; g:g . :12 ng:‘l?ﬁ"‘m g x ;3 Tolerance
Pin Code T T T T T T T T T
Lead wire diameter bd 0.45 0.45 045 05 045 05 05 0.45/0.5 06 + 0.05
Pitch of body P 127 127 127 127 127 127 127 12.7 127 =10
Feed hole pitch PO 127 12.7 127 127 127 12.7 127 127 12.7 + 02
Hale center to lead distance P1 3.85 3.85 3.85 3.85 3.85 3.85 385 3.85 3.85 =07
Feed hole center fo body center distance P2 6.35 6.35 6.35 6.35 6.35 6.35 6.35 6.35 6.35 +10
Lead to lead distance F 15 20 20 20 25 25 25 35 35 + 05
Lead to lead distance F1 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 t%ﬂz
Height of body from fape center H 185 18.5 185 185 185 185 185 185 18.5 + 0,75
Lead wire clinch height HO 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0 =05
Base tape width w 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 + 05
Adhesive tape width wo 11.0 1.0 11.0 11.0 1.0 1.0 11.0 11.0 1.0 min
Hale position w1 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 ig_;S
Hole down tape position w2 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 max
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Lead Forming & Cut:
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GuangDong TOPAZ Electronic Technology Co., Ltd.

@ Lead comfiguration:F |

® Lead comfiguration:C

¢ D=51t08

¢ D=31022

@ Lead comfiguration:R

@® Lead comfiguration:L

& D=101022

[

¢ D=101022

|“T"|

® Lead comfiguration:M

@ Lead comfiguration:S

& D=101022

¢ D=5108

LEAD SPACING&RECOMMENDED PCB DIMENSIONS

(mm]
5D &d p PC Board Lead Configuration
Dimensionc Hole diame fer Thickness

5 05 50 08

63 05 50 08 16 E

8 05/06 50 10 s

10 06 5.0 10
125 06 5.0 10

16 08 75 12 3

18 0.8 75 12 16 FL?

20 08 75 12

22 08 10.0 12

TEL: 86-769-85391636 / 85391626 FAX: 86-769-85325630
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Lead comfiguration:B

i ="

« A L1 N
< = »—
¢D L1 L2 K A L
5 17.5-195 26 19 10.0-15.0
6.3 17.5-195 26 19 10.0-16.0
8 12.0-14.0 25 13
8 135-155 25 15
8 13.0-150 30 15 10.0-20.0
8 19.5-215 30 15
8 21.0-23.0 30 15
3.0-5.0
10 7.5-95 25 17
10 17.0-19.0 25 1.7
10 105-125 25 15
10 10.0-12.0 3.0 15 10.0-25.0
10 13.0-150 30 15
10 18.0-200 30 15
10 21.0-23.0 30 15
+ 1.0 + 05 03 +10 +10
Lead comfiguration:K
| E
F H
IN=
oD r
:\//b G
La | c e
I T T
D c B E F G A H
8 13.5-15.5 3 12 18 0.8 10-20
10 18.5-20.5 3 1.2 18 1 _
10-25 30-50
10 19.0-21.0 3 15 14 0.5
+ 1.0 + 05 + 03 + 03 +03 + 1.0 + 10
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Guidelines For Using Aluminum Electrolytic Capacitor

VI IR T O AR R A O Ry T R A A S
SRR A R

Upon using Aluminum Electrolytic Capacitors, please proper handling and observing to
following important points will insure optimum capacitor performance and long life.

iﬁuﬁ 1$¥ #~é§f_EJﬁ$I$EJ DC electrolytic capacitors are polarized.
P » B R o [ RS T [ %w;ﬁgg A
IR TR o P ST © 1 R TR R PR L ¢

Make sure of the polarity .The polarity 1is marked on the body of the
capacitor . Application of the reversed voltage may cause a short circuit or damage to the
capacitor. Use bipolar capacitors when the polarity is not determined or unknown. Note that
DC electrolytic capacitors can not be used for AC application.

2 - T
Bipolar capacitors
P Jﬁf\q@gbzﬁm&ﬂlﬁjﬁmﬁ HEH Tﬁgljgf\\;ﬁﬁzmﬂlﬁ gL qujmf' 1o

They are used only in pulse circuits as well as polarity reverse circuits. but not
applicable in pure AC or high ripple current.

[@F' FEPE fol AHHETE F EPEY DO not apply voltage greater than rated voltage .
IEH LA (RS F &,yﬁ?ﬁTgﬁg4\ P Eﬁ%féﬁég ﬁg ftﬁﬁRtgg F LSIM F e
T~rH o EH Fka”é BT (R [ *i?‘if“%’é’ﬁfjggffﬁ .

If a voltage exceeding the rated voltage is applied , the leakage current will
increase , which damage the capacitor. Recommended working voltage is 70 to 80 percent of
rated voltage. Using capacitors at recommended working voltage prolongs capacitor life.

TEL: 86-769-85391636 / 85391626 FAX: 86-769-85325630 1
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Do not allow excessive ripple current through the capacitor.

VS RO R 0 9 [F%Mgg@ﬁ FOHENE D S SR
R gﬂjfj fol AT G — HET ?F, FerLfpY 80% o

The flow of ripple current over permissible ripple current will cause heat of the
capacitor, which may decrease the capacitance and damage the capacitor. ripple current on

the capacitor must be at or bellow allowable level, generally not more than 80% of the rated
current.

* TRPOR BRI TR PO

Use specially designed capacitors for the circuits where charge and discharge are
frequency repeated.

AT S BRI ST RO ORI AR B RN

SO ER IR

In the circuit subjected to rapid charge and discharge cycles, capacitors may be damaged,
its life may be shortened by capacitance decrease, heat rise, ect. Be sure and use special
capacitors in these applications.

[ep}

T (BEE #uEl Operating temperature range.
F‘%ﬁ%ﬁ'ﬁffﬁ TERET SRV AR (™ T‘ﬁﬂ@ﬁﬁ[’ﬁ'@‘[‘ﬁiﬁﬂ ’ FL‘E . ?ﬁd?‘tﬁﬁf@* »tg YD 5 T (SR
R FRIATE B o g G - B ARSI R R g

The characteristics of capacitors change with the operating temperature. The capacitance

and leakage current increase and tg § decrease at higher temperatures. The capacitance and

leakage current decrease and tg § increase at lower temperature. Usage at lower temperature

will ensure longer life.

TEL: 86-769-85391636 / 85391626 FAX: 86-769-85325630 2
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. EBBJﬁ;”FQFf*ﬁfﬂﬁjdﬁf Relationship between temperature and life.
R e U R L Fli o - RS PR RS 10T H R kLA T Y 2
i BT
Life of capacitors has relationship with its used temperature .Generally, if the used
temperature is reduced 10°C,life is prolonged twice at rated temperature. Here is
calculating format:

LS — LO x 210 =T >
10

LO: Useful life when applied ripple current Istd at maximal operating temperature TO, H
TO: Maximum Operating Temperature

Tx: Actual Operating Temperature.

ATm: 5C

Ix: Actual Ripple Current

10: Rated Ripple Current.

8 ~ 1351 =% Check operating frequency.
qﬁ ﬁ~é§ﬂ1 €~E|¢gﬁ d;lOOHz%& 120Hz ™ [ FY < SR 'V’H;f#’ &5§E3~li4[ﬁ T [
te O FEAHER[IA Dyt o = AR AL -

The capacitance of electrolytic capacitors is usually measured at 100Hz or 120Hz.
However , remember that capacitance decrease and tg § increase as the applied frequency

becomes higher whereas the ambient temperature becomes higher.

9 \fiﬁﬁf L*E?EJ g~g§ ’li[ﬁﬁ“ rJD%H4ﬂﬁuﬁ EEEl Apply rated DC voltage treatment

to the capacitors which have been stored for a long time.

SRS WIREE A MR te 012t S NIRRT o fofs

(=36

wﬁﬁ El HJJJVAI&EJ F"%FI%% ’ F|5_19W1 IE[?{:‘T E’J{*%g F A ,H‘l&% [EilpI
Long periods of storage have virtually no effect no a capacitor’ s capacitance and tg
0. Such periods tend, however, to increase leakage current and decrease withstand voltage.

After removing capacitors from long—duration storage, First apply a gradually increasing
DC voltage to rated voltage and then use them.

TEL: 86-769-85391636 / 85391626 FAX: 86-769-85325630 3
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10 ~ ?3?{%§7+%§§?&§ﬁ$ﬁﬁfgjxmIwgpj The capacitor case is not insulated from the cathode

terminal.

e RO A AR 0+ 0 e O 8 Fsiaeateg B o
%Ed‘a RS, — ?\L_’ﬁlj%??(/a\ Iﬂﬁi}fﬁ

The capacitor’ s case and cathode terminal connect through the electrolyte. If the case
is to be completely insulated, that insulation must be at the capacitor’ s mounting point.

. ?ﬁ;’*ﬁ%g fi Jflﬁ.} RS RS ok g A o)

Do not apply excessive force to the terminals and leads

Y JFJ[I’U i g [ f[‘ﬁuﬂ[%'rjlnﬁﬁugz’f%ﬁ&«ru_’ E B i G arEr ?Z[Ig-ﬁgﬂjrg‘%

The excessive strong force applied to the terminals and lead wires may cause leads to
break or terminals to separate and, in turn, cause the internal contact to fail

12 ~ IR BRI S - SR o A PRI 2om o 2 B B st
T R -
Such as capacitor to bend feet into horizontal state. Bending feet should maintain with

capacitor adult 2mm safe spacing, otherwise may cause the internal of capacitor structural

damage

137

)@_L

ER i 0 SEUEERYAVETE Cleaning of the circuit board after solder dipping.

TS AL | DRSS 5 I o KR RE S A > FIIURIRED | VPR T b B
AT PO R A A | 0 PSR D PR R - R O
TAPRIES © P BT P B TR [ e

Cleaning circuit boards to remove flux or other extraneous matter. To ensure protection
for sleeve, marking and sealing materials on capacitor body, capacitor should never be
washed or cleaned by halogens agents or solvents such as trichlorethylene, xylem or acetone
etc. Recommended cleaning solvents. Methanol, isopropanol ethanol, isobutanol,
petroleumethe, propane and/or commercial detergents
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*E'EEJJC?* Uk @ﬂ'ﬁj‘,ﬁ%‘ ’UEJJCF Be cautious of the temperature and duration when

soldering.
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Soldering irons should be kept away from the vinyl insulated sleeves of capacitor. When

the capacitor dipped in solder bath, recommendable within 260°Cand 10 seconds to avoid

damage of capacitor unit.
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Hole positions on the circuit board.
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When designing a circuit board, space the position holes equally to the space between
lead wires. When the spacing is either greater than or less than the capacitor’ s leads,
mounting the capacitor will apply to the leads, causing short circuits, broken circuits,
and increased current.

Otherwise, through—holes on the circuit board as well as lead holes of post—process parts
can result in solder splashing onto the vinyl sleeve , causing damage. Consider hole
positions carefully.
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Test Report No. SZXEC1700253401 Date: 10 Apr 2017 Page 1 of 13

GUANGDONG TOPAZ ELECTRONIC TECHNOLOGY CO.,LTD

3 INDUSTRY FACTORY,FU ZI AO VILLAGE FU FU ROAD,DALANG TOWN,DONGGUAN,CHINA
DONGGUAN SONGSHENG ELECTRONICS CO.,LTD.
3 INDUSTRY FACTORY,FU ZI AO VILLAGE FU FU ROAD,DALANG TOWN,DONGGUAN,CHINA

The following sample(s) was/were submitted and identified on behalf of the clients as : Aluminum electrolytic
capacitor

SGS Job No. : RP17-002586 - SZ

Date of Sample Received : 31 Mar 2017

Testing Period : 31 Mar 2017 - 06 Apr 2017

Test Requested : Selected test(s) as requested by client.

Test Method : Please refer to next page(s).

Test Results : Please refer to next page(s).

Conclusion : Based on the performed tests on selected part of submitted sample(s), the

results of Cadmium, Lead, Mercury, Hexavalent chromium, Polybrominated
biphenyls (PBBs), Polybrominated diphenyl ethers (PBDEs) do not exceed the
limits as set by RoHS Directive (EU) 2015/863 amending Annex Il to Directive
2011/65/EU.

Signed for and on behalf of
SGS-CSTC Standards Technical Services Co., Ltd. Shenzhen Branch

Sunny Nie
Approved Signatory
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Test Report

Test Results :

Test Part Description :

No. SZXEC1700253401 Date: 10 Apr 2017 Page 2 of 13

Specimen No. SGS Sample ID Description

SN1 SZX17-002534.001  Lt-yellow liquid(semi-product)
SN2 SZX17-002534.002 Transparent adhesive plastic tape(semi-product)
SN3 SZX17-002534.003  Silvery metal pin(semi-product)
SN4 SZX17-002534.004 Grey metal sheet 4#(semi-product)
SN5 SZX17-002534.005 Silvery metal(semi-product)
SN6 SZX17-002534.006 Black plastic(semi-product)
SN7 SZX17-002534.007 Yellow plastic w/ black printing(semi-product)
SN8 SZX17-002534.008 Lt-brown paper(semi-product)
SN9 SZX17-002534.009 Grey metal sheet 9#(semi-product)
Remarks :

(1) 1 mg/kg = 1 ppm = 0.0001%
(2) MDL = Method Detection Limit
(3) ND = Not Detected ( < MDL )
(4) "-" = Not Regulated

RoHS Directive (EU) 2015/863 amending Annex |l to Directive 2011/65/EU

Test Method :  (1)With reference to IEC 62321-5:2013, determination of Cadmium by ICP-OES.
(2)With reference to IEC 62321-5:2013, determination of Lead by ICP-OES.
(3)With reference to IEC 62321-4:2013, determination of Mercury by ICP-OES.
(4)With reference to IEC 62321:2008, determination of Hexavalent Chromium by Colorimetric
Method using UV-Vis.

(5)With reference to IEC 62321-6:2015, determination of PBBs and PBDEs by GC-MS.

(6)With reference to IEC 62321-8:2013 (111/321/CD) , determination of phthalates by GC-MS.

Test ltem(s) Limit Unit MDL 001 002
Cadmium (Cd) 100 mg/kg 2 ND ND
Lead (Pb) 1,000 mg/kg 2 ND ND
Mercury (Hg) 1,000 mg/kg 2 ND ND
Hexavalent Chromium (CrVI) 1,000 mg/kg 2 ND ND
Sum of PBBs 1,000 mgl/kg - ND ND
Monobromobiphenyl - mg/kg 5 ND ND
Dibromobiphenyl - mg/kg 5 ND ND
Tribromobiphenyl - mg/kg 5 ND ND
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Test Report No. SZXEC1700253401 Date: 10 Apr 2017 Page 3 of 13

Test Iltem(s) Limit Unit MDL o1 002 006
Tetrabromobiphenyl - mg/kg 5 ND ND ND
Pentabromobiphenyl - mg/kg 5 ND ND ND
Hexabromobiphenyl - mg/kg 5 ND ND ND
Heptabromobiphenyl - mg/kg 5 ND ND ND
Octabromobiphenyl - mg/kg 5 ND ND ND
Nonabromobiphenyl - mg/kg 5 ND ND ND
Decabromobiphenyl - mg/kg 5 ND ND ND
Sum of PBDEs 1,000 mg/kg - ND ND ND
Monobromodiphenyl ether - mg/kg 5 ND ND ND
Dibromodiphenyl ether - mg/kg 5 ND ND ND
Tribromodiphenyl ether - mg/kg 5 ND ND ND
Tetrabromodiphenyl ether - mg/kg 5 ND ND ND
Pentabromodiphenyl ether - mg/kg 5 ND ND ND
Hexabromodipheny! ether - mg/kg 5 ND ND ND
Heptabromodiphenyl ether - mg/kg 5 ND ND ND
Octabromodiphenyl ether - mg/kg 5 ND ND ND
Nonabromodiphenyl ether - mg/kg 5 ND ND ND
Decabromodiphenyl ether - mg/kg 5 ND ND ND
Dibutyl Phthalate (DBP) 1000 mg/kg 50 ND
Butyl benzyl Phthalate (BBP) 1000 mg/kg 50 ND
Bis (2-ethylhexyl) Phthalate (DEHP) 1000 mg/kg 50 ND
Diisobutyl Phthalates (DIBP) 1000 mg/kg 50 ND

Test Item(s) Limit Unit MDL 007 008
Cadmium (Cd) 100 mg/kg 2 ND ND
Lead (Pb) 1,000 mg/kg 2 ND ND
Mercury (Hg) 1,000 mg/kg 2 ND ND
Hexavalent Chromium (CrVI) 1,000 mg/kg 2 ND ND
Sum of PBBs 1,000 mg/kg - ND ND
Monobromobiphenyl - mg/kg 5 ND ND
Dibromobiphenyl - mg/kg 5 ND ND
Tribromobiphenyl - mg/kg 5 ND ND
Tetrabromobiphenyl - mg/kg 5 ND ND
Pentabromobiphenyl - mg/kg 5 ND ND
Hexabromobiphenyl - mg/kg 5 ND ND
Heptabromobiphenyl - mg/kg 5 ND ND
Octabromobiphenyl - mg/kg 5 ND ND
Nonabromobiphenyl - mg/kg 5 ND ND
Decabromobiphenyl - mg/kg 5 ND ND
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Test Report No. SZXEC1700253401 Date: 10 Apr 2017 Page 4 of 13

Test Iltem(s) Limit Unit MDL 007 008
Sum of PBDEs 1,000 mg/kg - ND ND
Monobromodiphenyl ether - mg/kg 5 ND ND
Dibromodiphenyl ether - mg/kg 5 ND ND
Tribromodiphenyl ether - mg/kg 5 ND ND
Tetrabromodiphenyl ether - mg/kg 5 ND ND
Pentabromodiphenyl ether - mg/kg 5 ND ND
Hexabromodipheny! ether - mg/kg 5 ND ND
Heptabromodiphenyl ether - mg/kg 5 ND ND
Octabromodiphenyl ether - mg/kg 5 ND ND
Nonabromodiphenyl ether - mg/kg 5 ND ND
Decabromodiphenyl ether - mg/kg 5 ND ND
Dibutyl Phthalate (DBP) 1000 mg/kg 50 ND
Butyl benzyl Phthalate (BBP) 1000 mag/kg 50 ND
Bis (2-ethylhexyl) Phthalate (DEHP) 1000 mag/kg 50 ND
Diisobutyl Phthalates (DIBP) 1000 mg/kg 50 ND
Notes :

(1) The maximum permissible limit is quoted from RoHS Directive (EU) 2015/863.

(2) On 4 June 2015, Commission Directive (EU) 2015/863 was published in the Official Journal of the
European Union (OJEU) to include the phthalates BBP, DBP, DEHP and DIBP into ANNEX Il of the Rohs
Recast Directive. The new law restricts each phthalate to no more than 0.1% in each homogeneous
material of an electrical product.

(3) The restriction of DEHP, BBP, DBP and DIBP shall apply to medical devices, including in vitro medical
devices, and monitoring and control instruments, including industrial monitoring and control instruments,
from 22 July 2021.

(4) The restriction of DEHP, BBP, DBP and DIBP shall not apply to cables or spare parts for the repair,
the reuse, the updating of functionalities or upgrading of capacity of EEE placed on the market before 22
July 2019, and of medical devices, including in vitro medical devices, and monitoring and control
instruments, including industrial monitoring and control instruments, placed on the market before 22 July
2021.

(5) The restriction of DEHP, BBP and DBP shall not apply to toys which are already subject to the
restriction of DEHP, BBP and DBP through entry 51 of Annex XVII to Regulation (EC) No 1907/2006.’

RoHS Directive (EU) 2015/863 amending Annex Il to Directive 2011/65/EU

Test Method :  (1)With reference to IEC 62321-5:2013, determination of Cadmium by ICP-OES.
(2)With reference to IEC 62321-5:2013, determination of Lead by ICP-OES.
(3)With reference to IEC 62321-4:2013, determination of Mercury by ICP-OES.
(4)With reference to IEC 62321-7-1:2015 , determination of Hexavalent Chromium by Colorimetric
Method using UV-Vis.
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Test Report No. SZXEC1700253401 Date: 10 Apr 2017 Page 5 of 13

Test Item(s) Limit Unit MDL 003 004
Cadmium (Cd) 100 mg/kg 2 ND ND
Lead (Pb) 1,000 mg/kg 2 ND ND
Mercury (Hg) 1,000 mg/kg 2 ND ND
Hexavalent Chromium (Cr(VI))v - pg/cm? 0.10 ND ND

Test ltem(s) Limit Unit MDL 009
Cadmium (Cd) 100 mg/kg 2 ND
Lead (Pb) 1,000 mg/kg 2 ND
Mercury (Hg) 1,000 mg/kg 2 ND
Hexavalent Chromium (Cr(VI))v - pg/cm? 0.10 ND
Notes :

(1) The maximum permissible limit is quoted from RoHS Directive (EU) 2015/863.

005

ND
ND
ND
ND

(2) v=a. The sample is positive for CrVI if the CrVI concentration is greater than 0.13 ug/cm2. The

sample coating is considered to contain CrVI

b. The sample is negative for CrVI if CrVI is ND (concentration less than 0.10 pg/cm2). The

coating is considered a non-CrVI based coating
c. The result between 0.10 pg/cm2 and 0.13 pg/cm2 is considered to be inconclusive -
unavoidable coating variations may influence the determination

Information on storage conditions and production date of the tested sample is unavailable

and thus Cr(VI) results represent status of the sample at the time of testing.

IEC 62321 series is equivalent to EN 62321 series
http://www.cenelec.eu/dyn/www/f? p=104:30:1742232870351101::::FSP_ORG_ID,
FSP_LANG_ID:1258637,25

Halogen

Test Method :  With reference to EN 14582:2016, analysis was performed by lon Chromatograph (IC).

Test ltem(s) Unit MDL 006 007
Fluorine (F) mg/kg 50 215 ND
Chlorine (CI) mg/kg 50 111 ND
Bromine (Br) mg/kg 50 ND ND
lodine (1) mg/kg 50 ND ND

Remark: The result(s) of 001 shown is/are of the total weight of wet sample.
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Test Report No. SZXEC1700253401 Date: 10 Apr 2017 Page 6 of 13

ATTACHMENTS
Pb/Cd/Hg/Cré*/PBBs/PBDEs Testing Flow Chart

1) Name of the person who made testing: Winsen Deng / David Mai / Truly Ren

2) Name of the person in charge of testing: Zoe Luo / Laurel Li / Muky Tong /

3) These samples were dissolved totally by pre-conditioning method according to below flow chart
(Cré+and PBBs/PBDEs test method excluded).

Sample Preparation

!

Sample Measurement

Pb/Cd/Hg 3 PBBs/PBDEs Cré+
\ 4 v
Acid digestion with Sample solvent
microwave/hotplat extraction ¥ ¥_
Nonmetallic Metallic
material material
A 4 A 4
Filtration Concentration/ ¢ i
Dilution of Adding digestion i
[ ) . g dg Boiling water
extraction solution reagent extraction
Y \ 4 ¢
Solution Residue v \
ot Heating to .
Filtration 90~95°C for i r’\*dd'lng 1b’5‘. ]
A extraction P efny Ca{ azide
1) Alkali Fusion / v 1 g °r|C° or t
Dry Ashing GC-MS evelopmen
2) Acid to dissolve Filtration and
pH adjustment v
v * UV-Vis
¥ DATA :
ICP-OES/AAS Adding 1,5-
diphenylcarbazide A
for color DATA
v development
DATA ¢
UV-Vis
DATA
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Test Report

No. SZXEC1700253401 Date: 10 Apr 2017

ATTACHMENTS

1)
2)

Phthalates Testing Flow Chart

Name of the person who made testing: David Mai
Name of the person in charge of testing: Laurel Li

Gl

f 4
H Insamlon & Tesung Services

.3

e.-J

Sample cutting / preparation

Page 7 of 13

A

y

Sample Measurement

A

y

Solvent extraction

A

y

Concentrat

ion/Dilution

A

y

Filtration

DATA
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ATTACHMENTS

Halogen Testing Flow Chart
1) Name of the person who made testing: Abel Li
2) Name of the person in charge of testing: Roje Zhou

Sample cutting / preparation

A 4

Sample Measurement

A 4

Combustion in oxygen bomb

A 4

Dissolved in an absorption solution

A 4

Filtration

A 4

Analyzed by ion chromatography.
Double confirm by other
instruments, if necessary

DATA
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