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SS seres

Low profile with 5Smm height
Wide temperature range of -40 C +105 °C
Endurance:+105 C 1,000hours

RoHS Compliant
SPECIFICATIONS
Items Characteristics
Category
Tampersture Range =40 104105 T
Rated \oltage Range 6.3 to 50vdc
Capacitance Tolsrance + 20%M fot20 T 12012}
Leakage Cument | = 0.01CV or 3uA whichere is groater 20T
Where, |:Max leskage currentiuALC-Nominal capacitance (UF] V:Rated vollagedV) 16120 °C. ofter2minuses!
Dissipation Factor Raled vokage(vdel | 83 10 16 25 35 50 | i A
gk Tand hax] | 028 | 024 | 020|014 | 042 010 f0/C120024
Low Temperature Rated vollageiVdc) 63 10 16 | 25 | 35 | %
Characleristics [ 2|-25CVZi20%C) | 3 1 - "~ 2 2 fott 20Hz!
IMaximpacance Ratio) ZI-40 T VZ1s20C | 3 I 5 2 3
Enduranca The following specifications shall ba satisfied when the capacilors ere restored to 20 °C after the rated veltage is applied for 1,000 hours at 105 °C
Capacitance change = = 20% Of Me inktial value
OF (tand] = 200% of the inilial Specilied vlue
Leakage current = The inbal specfied vl
Shell Lie The following specifcations shal ba satizfied when the capacitors ere restored to 20 'C ater axposing them for 500 hours at 105 °C without voltage appled
Capacitancechange | = = 20% of the intel value
OF Itand| | = 200% of the epacified value
Leakage curront | = 200% the initial specified value

DIMENSIONS[MM] oD 4 5 63

: £ ©d | 045 | 045 | 045
R} o | F 15 | 20 25
1’ - : e - (+41pes oD © D+0.5max
L L+1.5max

RATED RIPPLE CURRENT MULTIPLIERS

Frequency correction factor for ripole cumant

Freq.{Hz)

WYV 50/60 120 1k 10k~100k
631016 080 1.00 1.30 1.50
251035 0.80 1.00 1.20 1.20

50 0.80 1,00 1.15 1.20

The endurance of capacitors is shorted with internal heating produced by ripple current
atthe rate of halving the Metime with every 5 °C rise, When long life performance is
required in actual use.the rms ripple current has 1o be reduced
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SS series

STANDARD RATINGS

Case size Ripple current Case size Rigple curreni
e el o Oatment | ™ semar108 '€ 120020 R Sl & Dal lren) Tk marme/108 ., 120Hz1
22 axb nza 23 22 BAx5 014 ad
Z5NE|
3 Sx9 nza 30 33 63x3 014 46
B0
a7 -1 028 7 i3 4xh iz 13
] 8 AT 1w
100 83 x5 | 028 57 p— e8| 012
10 Ax8 024 2 10 Bkl b1z 24
2 Sxd 024 28 22 [ 'R o1z 46
101141 .
33 5x§ 024 3 a1 axs 010 1
47 63x5 | o4 52 £ 4x86 LRL] 2
47 4x5 020 15 033 LR ] 010 3
10 dxb 020 kol 047 4x5 [31] 4
- SO(H) I
1B 2 5x8 020 Y 1 4xs [RL} 8
kx| 63x5 | n20 48 22 4x5 010 13
v 63x5 | D20 55 13 4x5 [31] "
ar (-1 ni4 15 a7 S5x5 ('R 11] L]
251E) —
10 5x 014 22 | 10 6325 | [R0] il
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SS series

Low profile with Tmm height i:

Endurance:+105 “C 2,000hours
Wide temperature range of -40 T +105 °C

RoHS Compliant
SPECIFICATIONS
tems Characteristics
Catagary
Ternparalure Rangs A0+ 105 T
FRated \oltags Fangs .3t Edwdc
Capacitance Tokerance + HEIM ot T 120H
Lecimge: Caranl | = DY or Jud whichever is greater 2 i
Where, |:Max Jeakage cumentiudl,C Nominal capacitanca (UF] V Raled voltagslV LS I ORI Aee)
Diasipalion Facior Rated vallagelvsic] 6.3 10 6 | 25 [ 35 |50 | 63
tnE) Tan (Maxd 022 | 019 | 016 | 014 042 | 010] 009 (atan €. 120kz}
Low Temperaiure Rated valtageiic) 6.3 w |16 [ 25| 35 |50 | 63
Characteristics. ZI-26 T WZL+20 T 4 3 1 2 ot 20Hz
IWax impedance Ratiol ZI40 T VZR20 T ) a 5 4 3
Endurance The following specifications shall be satisfied when the copacitons ans restored to 20 °C after the rated vokage is applied for 2,000 hours at 108 €
Capacitance mewge = & 0% of the milial valss
DF Ranfi = 0% af the intial specified vakes
Leakage current = The inmal specified value
Shalf Life The following specifications shal ba satisfled when the capactior are restorsd to 20 € after sxposing them for 1000hours at 105 T without votags applied
Capacilance changs = = 20% of the initial valus
GF Ransl = 2007% af the specified valus
Loakage cament = 200% the irital speciied valie
DIMENSIONS[MM)]
Sews @D A 5 63 8
T . o4 .
g3
; {;_.f —_— ©d | 045 | 045 | 05 | 05
- 15min Amin F 15 20 25 35
(4o @8)
©D @ D+0.5max
L L+2max
RATED RIPPLE CURRENT MULTIPLIERS
Fragquenty eerraclion lacter fu fpgle curan,
Freq.IHz)
50/60 120 1k 10k-100k
WV Iid
G.3to16 0.80 1.00 1.30 1.50
2510 35 0.80 1.00 1.20 1.20
=50 0.80 1.00 1.15 1.20

The arcdurance of capacitons is shorted with intarmal heating produced by riapks curent
ilthe rli al habving i Walime wilh aviry 5 °C e Whin long lils peromance s
rescpalred i acluinl use,this e dpph currant hiss 1o ba raduced
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SS series

STANDARD RATINGS
WV Cap Cage size Tans Rippla current iV Cap Cage sire Tanb [Ripple current
o tuf  Dokimm} TrArTS/ 105 T, 120H: ] ¢ DxLimmj e 105 T 120H
2 4xT 02z 28 47 ax7 [IRF 22
4T 02z a2 4=7 01z 24
33 LT}
w7 032 a8 [ 012 28
47 5x7 02z 47 10 5x7 012 35
Lo aa 5uT 02z ] n 63 x 7 012 4]
3BV
100 63Ix7 022 75 63w 7 01z 50
33
ey BuT 022 82 Bx7 01z BB
] 4x7 0.19 32 47 Bx7 012 BD
X BnT R [} L] Bx7 [:RH BS
ar 5x7 019 51 0.1 4x7 010 15
-] 63x7 019 BB 022 ax7 0.10 25
A 63 xT7T 018 &0 0.33 ax7 oo 335
100
BxT 019 a5 047 4x7 010 5
220 Bx? 016 130 0.68 4x7 010 7
10 4ul 0.5 28 1 4x7 0.10 10
4x7 0.16 35 22 4x7 010 20
2z 5DITHI
Sx? 016 42 33 47 oo o6
k) SxT 046 50 4x7 IR 1] 27
47
1B 47 83x7 0.16 [ind 5x7 0.10 20
63 %7 016 70 10 B3 x7 oan 38
aa
8x7 096 78 bl Bx7 0.10 ix]
100 Bu7 016 110 1 Bx7 010 78
47 4nf .94 17 [ X au? [+1:1] 1.6
[:1.] dxT 0.4 19 0.2z ax7 nog 2.5
4u7 0.4 28 033 4ax7 ong 35
10
5%7 0.4 33 04T =7 008 6
= 1 1
S - 5x7 014 43 1 4x7 009 12
63x7 0.4 45 LE{N ] 22 4x7 ili}) 20
33 63x7 0.4 62 33 5x7 008 2B
a7 8u? 094 75 47 BaxT 008 33
aa BxT7 0.4 B0 10 BIxT nog 40
100 L 0. 115 i B=7 oos 65

TEL: 86-769-85391636 / 85391626 FAX: 86-769-85325630
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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

TEL: 86-769-85391636 / 85391626 FAX: 86-769-85325630
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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

TEL: 86-769-85391636 / 85391626 FAX: 86-769-85325630
http:www.songshengdg.com  E-mail:songshengcw@163.com
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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
http:www.songshengdg.com  E-mail:songshengcw@163.com
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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

TEL: 86-769-85391636 / 85391626 FAX: 86-769-85325630 4
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*E'EEJJC?* Uk @ﬂ'ﬁj‘,ﬁ%‘ ’UEJJCF Be cautious of the temperature and duration when

soldering.

[.g@%@ﬂé”uﬁ PRSI - SRS TR SRR R 26007

EJJ:FEIT@?F, b 10 Fed > I F’)L'[FF?F'*#EWFF“ TFJ
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.

15 ~ HIfjllasEay Erpf
Hole positions on the circuit board.

RIS - G SR [RSGUIEE - S A ] S [ - A
SR e R S [ e R -

PASH > AR SR 0 B S O R SIS I SR T R

YR -

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.

TEL: 86-769-85391636 / 85391626 FAX: 86-769-85325630 5
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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

SR L R
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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 |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 62321-7-1:2015 , 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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Sample photo:

SZX17-002534.001

SZX17-002534.002
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SZX17-002534.003

SZX17-002534.004

Unless otherwise agreed In writing, this document s Issued by the Company subject to Its General Conditions of Service printed
overleaf, available on request or accessible at hitp:/fwww.sgs. :om!en!Terrns-and Conditions.as xand for electmnlc format documenta.
subject to Terms and Conditions for Electronic Docul r'"m i J :

Attention is drawn to the limitation of liability, indemnification .an uri ed the o ny
advised that information conlained hereon reflects the Company's ﬂndlnga at ths tlma ol Ila Interventlun only and wilhln Iha Iimits ol'
Client's Instructions, if any. The Company's sole responsibility Is to I|s Client and this document ﬂoes not exonerata parties to a

transaction from axerclslng all their rights and obligationa under the This d cann:
4 4 except In full, without prior written approval of the C Any thorized alteration, forgery or falsification ol' the content or
‘% {4 Rl £ appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the
Inm{uonl Testing Services L= results shown in this test report refer only 1o the sample(s) lested .

Attention:To check the authenticity of testing / inspection report & certificate, please contact us at telephone:(B6-755) 8307
1443, or emall: CN.Doecheck@sgs.com

5 00, L. 1568 Bidg, N3, Janghe Industil Park, No 430, Shua R Bentian, Longgeng Distic, Sherchen, ik 518129 1 (86 755) 25328888 f (86-755) 83106190 www.sgsgroup.com.cn
R - Fl - BRERAEER430STRIVEHSCSAE  MPH: 518129 1t (86-755) 25326888 f (86-755)83106190 © sgs.china@sgs.com
|

Member of the SGS Group (SGS SA)




Test Report No. SZXEC1700253401 Date: 10 Apr 2017 Page 11 of 13

e T ~
{] / | | I ‘t !

‘ol6'0g" 0l UO' OS

SZX17-002534.005

OMC‘NI' \

JH'HH T ET T L ||i|"1| AT TEETCRRTRLLEFTRL
ol "o, "olo! l"f' 'e‘om‘o M

a ace o
SZX17-002534.006

Unless otherwise agreed In writing, this document is Issued by the Company subject to Its General Conditions of Service printed
overleaf, available on request or accessible at hitp:/fwww.sgs.com/en/Terms-and-Conditions. x and, for electmnlc format docurn nta
subject to Terms and Conditions for Electronic Documel p C -C0 J LASPX.
Attention is drawn to the limitation of liability, indemnification and juri ere ny

advised that information conlained hereon reflects the Company's ﬂndlnga at ths tlma ol Ila Interventlun only and wilhln Iha Iimits ol'
Client's Instructions, if any. The Company's sole responsibility Is to I|s C\Ient and this document does not exonerata parties to a
transaction from axerclalng all their rights and obligatinna under the This d cann:

except In full, without prior written approval of the C Any thorized alteration, forgery or falsification ol' the content or
appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the
results shown in this test report refer only to the sample(s) tested .

Attention:To check the authenticity of testing / inspection report & certificale, please contact us at telephone:(B86-755) 8307
1443, or emall: CN.Doccheck@sgs.com

‘S5 Bidg, No.3, Jenghan Indusirial Park, No.430, Jhusa Road, Banian, Longgeng Distict, Shenchen, China 518129 1 (86-755) 25328888  f (86-755) 83106190  www.sgsgroup.com.cn
- R - BHERAEER4I0STHTLEMFSCSAR  #PH: 518129 1 (36-755)25326888 f (96-755)83106190 @ sgs.china@sgs.com
T

Member of the SGS Group (SGS SA)



Test Report No. SZXEC1700253401 Date: 10 Apr 2017 Page 12 of 13

SZX17-002534.007

SZX17-002534.008

Unleu oiharwlse agreed In writlnu. this document s Issued by the Company subject to Its General Conditions of Service printed
on or accessible al hitp./; w ss com/en/Terms-and- (‘.ondliluna aspx and, for electmnlc format dccumants.

subject to Terms and Gonditions for Electranic b . ondit

Attention is drawn to the limitation of liability, lndemniﬂcatlon and juris ed y

advised that information cunlalned herson reflects the Company’s findings at the 1Irna of rla Inlenrentlun only nnd wlth[n lha Ilmlts ul

Client's instructions, if a he comfany‘s sole responsibility Is to tts t:ilent and this di doel not partles to a
transaction from exerclalng aII their rights and obligations under the This d t cannot be rep

except In full, without prior written appmva of the C mpany J\ny hori alteraﬂon. forgery or falsification of the content or
appearance of this document is unlawful and offend be p i to the fullest extent of the law. Unless otherwise stated the

may
rasults shown in this test report refer only 1o the sampln(s] lemed
Attention:To check the authenticity of testing / inspection report & certificate, please contact us at telephone:(86-755) 8307
36" 1443, or emall: CN.Doccheck@sgs.com

365 L5 TN e Tegumt S (o LU 1965 Bidg No3, Jenghao ndustil P N30, s Roed, Benan, Longeng i, Shenchen, Chis 518129 1 (86.-755) 25328888 (86 755) 83106190  www.sgsgroup.com.cn
R - R - BHEREEER430STRIVEHSCSARE BB 518129 t (86-755)25320888 f (86-755)83106190 @ sgs.china@sgs.com
1

Member of the SGS Group (SGS SA)




Test Report No. SZXEC1700253401 Date: 10 Apr 2017 Page 13 of 13

SZX17-002534.009

SGS authenticate the photo on original report only

*** End of Report ***

Unless otherwise agreed In writing, this document is Issued by the Company subject to Its General Conditions of Service printed
overleaf, available on request or accessible at hitp vaw s s com/en/Terms-and- Condlﬂona aspx and, Iur electmnlc format documenta.
subject to Terms and Conditions for Electronic 0 U

Attention is drawn to the limitation of liability, Indemmﬂcallun and ctioi ed y
advised that information cunlalned herson reflects the Company's ndlnga at ths 1Irna nl' Ila In!anrentlun only and wilhln Iha Ilmlts ul'
Client's instructions, if any. The ompanyn sole responsibili is bo I|s CHent and this de doe! not parties to a
transaction from exarclslng all their rights and obligations under t This d t cannot be rep

except In full, without prior written approval of the C An thorized alteration, for ery or falsification of the content or

!’
appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the
rasults shown in this test report refer only 1o the sample(s) tested .
Attention:To check the authenticity of testing / inspection report & certificate, please contact us at telephone:(86-755) 8307

1443, or emall: CN.Doccheck@sgs.com
0, LU0 1565 Bidg, No.3, Jenghen Industial Park, No 430, Jhua Road, Bantian, Longgeng Distict Shenzhen, China 518129t (86- 755) 25328888 f (86- 755)83106190  www.sgsgroup.com.cn
i - - BREREEER430S TR LEHSCSAR  BBM: 518120 t (86-755)25326888 f (36-755)83106190 © sgs.china@sgs.com
|

Member of the SGS Group (SGS SA)

EI':‘




X-ON Electronics

Largest Supplier of Electrical and Electronic Components

Click to view similar products for Aluminium Electrolytic Capacitors - Radial Leaded category:
Click to view products by TOPAZ manufacturer:

Other Similar products are found below :

LXY50VB4.7M-5X11 RFO-100V471IMJ/P# ECE-A1EGE220 1814181 NCD681K10KVY 5PF NEV1000M25EF-BULK NEV100M35DC
NEV100M63DE NEV220M25DD-BULK NEV.33M100AA NEV4700M50HB NEV.47M100AA NEVH1.0M250AB NEVH3.3M250BB
NEVH3.3M450CC KMES50VB100M-8X11.5 SG220M1CSA-0407 ES5107MO16AELIDA ESX472M16B 476CKH100MSA 477RZS050M
UVX1V101KPA1FA UVX1V222MHA1CA KME25VB100M-6.3X11 VTL100S10 VTL470S10 511D336M250EKSD 052687X ECE-
A1CF471 EKXG451ELL820MM30S 686CKROS0M NRE-S560M16V6.3X7TBSTF ERZAG630VHN182UP54N UPL1A331MPH
NEV1000M6.3DE NEV100M16CB NEV100M50DD-BULK NEV2200M16FF NEV220M50EE NEV2.2M50AA NEV330M63EF
NEV4700M35HI NEV4.7M100BA NEV4/M16BA NEV47/M50CB-BULK NEVH1.0M350AB NEVH2.2M160AB NEVH3.3M350BC
TER330M50GM 477KXMO035MGBWSA



https://www.xonelec.com/category/passive-components/capacitors/aluminium-electrolytic-capacitors/aluminium-electrolytic-capacitors-radial-leaded
https://www.xonelec.com/manufacturer/topaz
https://www.xonelec.com/mpn/chemicon/lxy50vb47m5x11
https://www.xonelec.com/mpn/elna/rfo100v471mj7p
https://www.xonelec.com/mpn/panasonic/ecea1ege220
https://www.xonelec.com/mpn/friwo/1814181
https://www.xonelec.com/mpn/nic/ncd681k10kvy5pf
https://www.xonelec.com/mpn/nte/nev1000m25efbulk
https://www.xonelec.com/mpn/nte/nev100m35dc
https://www.xonelec.com/mpn/nte/nev100m63de
https://www.xonelec.com/mpn/nte/nev220m25ddbulk
https://www.xonelec.com/mpn/nte/nev33m100aa
https://www.xonelec.com/mpn/nte/nev4700m50hb
https://www.xonelec.com/mpn/nte/nev47m100aa
https://www.xonelec.com/mpn/nte/nevh10m250ab
https://www.xonelec.com/mpn/nte/nevh33m250bb
https://www.xonelec.com/mpn/nte/nevh33m450cc
https://www.xonelec.com/mpn/chemicon/kme50vb100m8x115
https://www.xonelec.com/mpn/lelon/sg220m1csa0407
https://www.xonelec.com/mpn/kemet/es5107m016ae1da
https://www.xonelec.com/mpn/hitano/esx472m16b
https://www.xonelec.com/mpn/cornelldubilier/476ckh100msa
https://www.xonelec.com/mpn/cornelldubilier/477rzs050m
https://www.xonelec.com/mpn/nichicon/uvx1v101kpa1fa
https://www.xonelec.com/mpn/nichicon/uvx1v222mha1ca
https://www.xonelec.com/mpn/chemicon/kme25vb100m63x11
https://www.xonelec.com/mpn/cornelldubilier/vtl100s10
https://www.xonelec.com/mpn/cornelldubilier/vtl470s10
https://www.xonelec.com/mpn/vishay/511d336m250ek5d
https://www.xonelec.com/mpn/yageo/052687x
https://www.xonelec.com/mpn/panasonic/ecea1cf471
https://www.xonelec.com/mpn/panasonic/ecea1cf471
https://www.xonelec.com/mpn/chemicon/ekxg451ell820mm30s
https://www.xonelec.com/mpn/cornelldubilier/686ckr050m
https://www.xonelec.com/mpn/nic/nres560m16v63x7tbstf
https://www.xonelec.com/mpn/chemicon/erza630vhn182up54n
https://www.xonelec.com/mpn/nichicon/upl1a331mph
https://www.xonelec.com/mpn/nte/nev1000m63de
https://www.xonelec.com/mpn/nte/nev100m16cb
https://www.xonelec.com/mpn/nte/nev100m50ddbulk
https://www.xonelec.com/mpn/nte/nev2200m16ff
https://www.xonelec.com/mpn/nte/nev220m50ee
https://www.xonelec.com/mpn/nte/nev22m50aa
https://www.xonelec.com/mpn/nte/nev330m63ef
https://www.xonelec.com/mpn/nte/nev4700m35hi
https://www.xonelec.com/mpn/nte/nev47m100ba
https://www.xonelec.com/mpn/nte/nev47m16ba
https://www.xonelec.com/mpn/nte/nev47m50cbbulk
https://www.xonelec.com/mpn/nte/nevh10m350ab
https://www.xonelec.com/mpn/nte/nevh22m160ab
https://www.xonelec.com/mpn/nte/nevh33m350bc
https://www.xonelec.com/mpn/taitron/ter330m50gm
https://www.xonelec.com/mpn/cornelldubilier/477kxm035mgbwsa

