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TEAMYOUNG MULTILAYER CERAMIC CAPACITORS

1. %~ |&E (Scope):

pﬁgjrﬁm P | -
mu1t1 layer ceramic capac1tor)
EIJ?F {(Include)

* _F[JFI’?'EJ ”FIJT"FL

/T BTFPE| (Dielectrics):

’F;ET” i "] (Chip Size):

Wi T

NPO, X7R, X5R and Y5V
0402, 0603, 0805, 1206, 1210, and 1812.

| [ (Capacitance): 0.5 pF~22.0uF
S £ S8-00259 AL 1B H PR () LR RUE

S| R F“' F*(The specifications are applicable to all series of chip type

P 57 26 F1)AI the parts do not

contain the eight prohibited substances, which conform to SS-00259 (Ref. Environment related materials,
see page 26.) °

2. *flffﬁﬁf_ (Part Numbering System):

£ {J](Example)
0805 Y 10 M 500 A D
FEE;*_*I R fier hioE | EEHE e LIk & 2ee|
hip Size Dielectrics Capacitance | [Rated Voltage | | Thickness Packing Q'TY
Type=Lx W N=NPO Tolerance | |Two significant A:0.60£0.10mm | A: IKPS/Reel
0201=0.6x0.3 B=X7R (=B) B=+0.1pF digits followed by | | B: 0.82+0.10mm | B:2KPS/Reel
0402=1.00x0.50 || W=X5R C=+0.25pF C: 3KPS/Recl
0603 =1 60 g 3 no of zeros. 0.85+0.10mm
60x0.80 11 Y=Y5V (=F) D=+0.50pF a1 D: 4KPS/Reel
0805 =2.00x1.25 ey 250=25x10 (For 0805/1206) | £ <o
1206 =3.20x1.60 G=+2.0% :25VDC C: 1.254£0.15mm I: 10KPS/Reel
1210=3.20x2.50 f7 H=%3.0% 500=50Vpc D: 1.60+£0.15mm | J: 2.5KPS/Reel
1812=4.50x3.20 apaci tance J=15.0% 101=100 VDC E: 2.50+0.20mm F: others
(mm) Two significant | | K=£10% |{251=250 v, F-3204025mm | G: 15KPS/Cartridge (0603)
digits followed | | M=£20% 155, 500 H: 0.50£0.05mm | H: 10KPS/Cartridge
by no of zero. 2=20,480% ||\ oo 60305003 M K. S0KPS/Cartridge(0402)
104=10x10* P=-0, +100% be ITELIMM ) - SKPS/Cartridge(0805)
~100,000pF | | (ElAcode) ~[|202=2000 Vo (special)
302=3000 Vo
3. N~] i (Dimensions).
BW
W I T
Type | R L | FLwW V\[/lf i BT (mm
(mm) | (mm) |BW{(mm) (A) (B) (© (D) (E) F) (H)
0402 [1.00£0.10]0.50+£0.05 {0.21+0.10 — — — — — — 0.50+0.05
0603 |[1.60+0.10]0.82+0.12 {0.35+0.15 — 0.82+0.12 — — — — —
0805 |2.00+0.10|1.25+0.10 [0.40+0.15 |0.600+0.10 [0.85+0.15 [1.2540.15 — — — —
1206 (3.20+0.15{1.60+0.10 |0.45+0.20 [0.600+0.10 |0.85+0.15 |1.25+0.15 |1.60+0.15 — — —
1210 |3.20£0.20|2.50+0.20 |0.50+£0.25 — — 1.2540.15 |1.60£0.15 |2.50+0.20 — —
1812 |4.50£0.50{3.20+0.25 10.60+0.35 — — 1.25+0.15 |1.60£0.15 |2.50+0.20 |3.20+0.25 —
K@ (Capacitance Range):
Oct.  (2006.10)
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Y3V

1812

1210

C|C|C|D|D|D
c|C|C|D|D|D
cC|C|C|D|D|D
C|C|C|D|D|D
c|C|C|D|D|D
c|C|C|D|D|D
C|C|C|D|D|D
D|C|C|D|D|D
DIC|C|D|D|D
D|C|C|D|D|D

1206

B
B

B

c|(p|c|c|{Cc|G|D|D|D|D

C

0805

C

C

B|C|C|C|C|C|B|B

BlC|C|C|C|C|C|B|B|D|D|C|D|D|D

B

C

C|B|C|B|B|C|C|B|B

0603

B
B

B

B|B|B|B|C|B|B

0402
50125]16]10(6.3{50(25]16]10]63]50(25|16/10/63|50|25|1610]6.3]50]25]16]50]25]16

H{H|B|B|B

H{H|H|H|B|B

H{H|H|H|B|B|B

C

103
153
223
333
473
683

104

154
224
334
474
684

105
155
225
335
475

106
226
336
476

107

(Tolerance): M (£20%), Z (-20, +80%) - 'E4 & (Thickness): A: 0.60+£0.10mm B: 0.82+0.10mm 0.85+0.10mm(for

0805/1206) C: 1.25¢0.15mm D: 1.60£0.15mm E: 2.50+0.20mm F: 3.20+£0.25mm H: 0.50+0.05mm

2y
T

Y5V =

¥ (Above capacitance for reference only, actual cap range

)
U

AT

Fr
depends on the standard products.) °
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104

1206

C
C
C

C|C

C|C

C

C|C|C|D

C|C|C|D

c|C|C|D

c|Cc|Cc|D

C|C|B|B

C|C|B|B

C|C|B|B

c|cjcic

c|cjcic

cjcjcic

c|cjc|C

C|B|B|B

C|B|B|B

C|B|B|B

C|B|B|B

C|B|B|B

C|B|B|B

C|C|B|B|B
C|C|B|B|B
C|C|B|B|B
C|C|B|B|B
C|C|B|B|B
C|C|B|B|B
C|C|B|B|B

0805

B

B
B

B B

B |B

B (B

B|B|B|B
B|B|B|B
B|B|B|B
B|B|B|B
B|B|B|B
B|B|B|B
B|B|B|B
B|B|B|B
B|B|B|B

0603

B

B
B

B
B
B
B
B

0402

H H
H [H

HH
HH

H|H

H|H

H|H

c|50125]16]10(6.3]250{100{ 50 |25 | 16|10 [6.3]250{100{50 | 25 [ 16| 10 |6.3] 630 |250{100| 50 |25 [16]10]6.3

472
562
682

822
103
123
153
183
223
273
333
393
473
563
683
823

104
124

154

184
224
274

334
394
474

564
684
824
105

125
155
225

335
475

565
685
825

106
226
336
476

(Tolerance): (16V, 10V):J(£5%),K(x10%),M*20%) - 'F & Thickness: A: 0.60+0.10mm B: 0.82+0.10mm

0.85%0.10mm(for 0805/1206) C: 1.25£0.15mm D:1.60+0.15mm E:2.50£0.20mm F:3.20£0.25mm H:0.50+0.05mm

oy
7

X7R/X5R =

¥ (Above capacitance for reference only, actual cap range

I

VS ';F_[J‘ J @

&

&

s

I g

7] \[>
depends on the staidard products.) °
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NPO

1206

C

C

B
B
B

C|B| B |B

0805

B

0603

B
B

0402

100 | 50 [ 25| 10 {250{100{ 50 | 25 [250{100{ 50 | 25 [630{250| 100 | 50 |25

H |H
H|H

OR5 ~0R9
1RO ~9R9

100

120

150

180
200
220

270
300

330
390
470

560
680
820
101
121
151
181
201
221

271
301
331
391
471

561
681

821

102
122

152

182
222
332
392
472
562
682

822

103
123

153

183
223
273
333
393

(2006.10)
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TEAMYOUNG MULTILAYER CERAMIC CAPACITORS 8

473
563
683
823
104
NPO 3% (Tolerance) NPO (0.5 ~ 5.0pF) : C (£0.25pF) NPO (= 10pF):
H(*3%), J(£5%), K(£10%) NPO (5.1 ~ 9.9pF) : D (£0.50pF)
T4 H (Thickness): A: 0.60£0.10mm B: 0.82+0.10mm 0.85£0.10mm(for 0805/1206)

D:1.60£0.15mm E:2.50+0.20mm F:3.20+0.25mm H:0.50+0.05mm
I e 2y QF’\ VRN FF[E FEYERIAS LY (Above capacitance for reference only, actual cap

range depends on the standard products.) °

ellelielivlie!

F(*1%), G(=2%),

C:1.25+0.15mm

5. " NEVE &Rl (Operating Temperature Range):

NPO -55°C ~ +125C
X7R -55°C ~ +125C
X5R -55°C ~ +85C
Y5V -30C ~ +85TC
6. B> [EF (Storage):

6.1 e BUAIE[F I (Keep the storage environment conditions as following)
£ (Temperature) <40°C
1544 (Humidity) =85%RH
6.2 7 fj M V) ﬁ% 52U B w D %?j}ﬁiﬁl)fﬁj%g B 1 Yl B SR
(Don’t open the tape until t he parts are to be used, and store them within one year since the date printed on
the reel.)

6.3 §F BiRkAy 1&% it 3 {2 {f ™[5 £1 (Use the chips within 3 months after the tape is opened.)
6.4 - J J fi g {f %mﬂ [ﬁmp Uz f /(Class2&3, B/W ® Y FFR]) o flh* [z SRR AR prle R 1o FL‘
O B L [ ifiﬁ (% A S e ﬁ fifi~" i’ [}<f§i °
(For product of high dielectric constant (Class2&3, characteristics B/W & Y), the Electro static capacity
changes with the passage of time due to the inherent characteristics of ceramic dielectric materials. The

changed capacity reverts to nominal at the temperature it reaches during the soldering process.)

7 EE' *E*”Fk’—?‘j MR HEEEF (Specification and Test Condition):

A [ (Capa01tance (Cp)):
;" E¥(Dielectrics) H| 42 ¥ (Specification) FIEE % [F (Testing Condition)
'NPO FEGTN B I 1.040.2Vims, #i=k IMHz£10%

(Within the specified tolerance)
C: £0.25pF,D: £0.5pF,J: £5%.,k:+10%

(C>1000pF, 1KHz+10%)

HUERRE! 24 ][R B BURIENVE 25 7% N RS

(at 25°C,24 hrs after annealing)

X7R/XS5R SETITN R §H%1.0+0.2Vrms, ﬂf} 1KHz+10%
(Within the specified tolerance) Lﬁ?—ﬁ%‘»h {24 -] Eﬂj o T ROHHE R 25 %N R

J: 5%, K: £10%, M: £20% (at 25°C 24 hrs after annealing)

Y5V SEATIN T Cp =10uF
(Within the specified tolerance) ’F;E?E*tl.OiO.ZVrms, HFi 1IKHz£10%
M: +20%; Z: -20%, +80% Cp >10uF

f; 1 Oﬂ:O 2Vrms, 5/1; =% 120HZz+20%
H‘J 124 ] EJJ:I& rizﬁi{ﬁiﬁ@ 25 N R
(at 25 C 24 hrs after annealing)

7 2 Br3raRI3k (Dissipation Factor (DF)):

5T |LAE¥E (Specification) BRI (Testing
Dielectrics) Condition)
NPO Cp<30pF, Q=400+20Cp; Cp=30pF, Q= 1000 ?::a{ 1.0£0.2Vrms,
(Q=1/DF) A IMHz£10% at

Oct.  (2006.10)




TEAMYOUNG MULTILAYER CERAMIC CAPACITORS 9

25C
(Cp>1000pF,
1KHz£10%)
X7R FEEEEYRated voltage) =50V, DF =2.5%(Tan § =0.025) %:’E‘* 1.0+0.2Vrms,
LB (Rated voltage) = 25V, 16V, DF =3.5%(Tan 6 <0.035) i 1KHzE10%,at
FE Ry Rated voltage)= 10V, 6.3V, DF =5.0%(Tan 6 =0.05) 25°C
X5R FetFEY(Rated voltage) =50V, DF =2.5%(Tan 6 =0.025) FT:’?{ 1.0+0.2Vrms,
FEL By Rated voltage) = 25V, 16V, DF =3.5%(Tan § =0.035) #Fi 1KHz+10%,at
FeEEYRated voltage)= 10V, DF <5.0%(Tan 6 =(0.05) 25°C
e 25 EY(Rated voltage)= 6.3V,
0402 C<0.22uF ; DF=5.0%(Tan 6 =0.05) ; C=0.22uF DF =8.0%(Tan & =0.08)
0603 C<2.2uF ; DF=5.0%(Tan 6 =0.05) ; C=2.2uF DF =8.0%(Tan & =0.08)
0805 C<4.7uF ; DF=5.0%(Tan 6 =0.05) ; C=4.7uF DF =8.0%(Tan & =0.08)
1206 C<10uF ; DF =5.0%(Tan ¢ =0.05) ; C=10uF DF =8.0%(Tan 6 =0.08)
Y5V FEEEEYRated voltage) =50V, DF=5.0%(Tan § =0.05) FE1.0+£0.2Vrms,
FEL By Rated voltage)=25V, DF =7.0%(Tan 6 =0.07) d}; i< 1KHz+10%, at
e EYRated voltage) = 16V, DF <9.0%(Tan 6 =0.09) 25C
Fei 25 EY(Rated voltage) = 10V, DF = 12.5%(Tan § =0.125)
e EYRated voltage) = 6.3V, DF =15.0%(Tan 6 =0.15)

3 &4 fit(Insulation Resistance (IR)):

’ﬁﬁ F(Dielectrics) L AE Y& (Specification) R [ (Testing Condition)

'NPO IR> 210G orR x C=500MQ-uF 25T R HEEEERE 605 7 -
| H e ¥ (Whichever is smaller) (Rated voltage for 60+5secs ,at 25°C)

X7R/X5R IR> 10GQ) orRxC=100MQ-uF

Y5V '] | ¥ £ 21v(Whichever is smaller)

7.4 FII\]”FILT*’E*(DieleCtric Strength (Flash)):

?E,*)’? E¥(Dielectrics)|  2{]7AE¥E(Specification) IR 5% (Testing Condition)

NPO I B PR RS - ) T | Class] Fl* H3 AL > Class2 #13 H]2.5 ljfﬁ jfﬁjt

X7R/XSR H[ZE(No remarkable visual  [5g 1 £ 57} » Fe i & TS 50 29 P ] l PO R e

Y5V damage or flash over during F&Eﬁj 200 (R F““— 7(300% of rated voltage for classl

test) capacitors, and 250% of rated voltage for class2 & 3

capacitors. Duration of application: 1 to 5 seconds.
Charging and discharging current less than 50mA. This
condition is suitable to rated voltages no greater than

200V.)

NPO S «F”iﬁjﬁ/ IEJIHF' T %EJLF BT, 500V 0 F 2 I?r AU \—F*Eﬁiﬁ@ LE|SF) -

X7R HF(No remarkable visual  [(500V —200% of rated voltage for 1 to 5 Seconds.)
damage or flash over during |48 LF HsEE 1000V > B 1.5 f#p Jgﬁikgﬁiﬁ@ LE|SF -
test) (1000V - 150% of rated voltage for 1 to 5 Seconds.)

FEEF AT 2000V H) 1.2 lt VR 1 E] 5T
(2000V or above — 120% of rated voltage for 1 to 5
Seconds.)

AL 500V E] S000V V] il 1 AR 1

(1/2-KV to 5-KV parts are to be tested in a non-corrosive dielectric fluid or potted.)

7.5 # s ﬁl i ;‘ﬁad F;'TEJ f#(DC Voltage Coefficients):

X7R/XS5R » Y5V ﬁ’?’?r}*ﬁ (NPO [54} 9t )tfﬁm LYY I““i%[gﬁﬁx LRNTIRT O ALY (! Eﬁﬁ& EE N Fj“f 4
Prfet (SR g RN UREE > & 234)“" L y e (Spomhil 38 4 > P40 {27 DC blas ¥ ’ﬁfﬁj[ﬂ
L fi ziﬁfgvg«;« I (SO - @ ot r*@qﬁ TSI Y TR B I (5 TUsEs
BrTRE [Sp JIE[%J
The materials X7R/X5R, Y5V (except NPO) are sensitive to DC voltage. In all cases an eventual decrease in
dielectric constant occurs with DC bias, which is more severe with dielectrics of higher dielectric constant. This
behavior is attributed to a constraint of the DC voltage on the response of the polarizing mechanisms, which give
rise to the dielectric constant of the material.
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ACp (%)
10
0— NPO
~10 —
20—
=30 — X7R/IX5R
—40 —]
~50 — Y5V

O—T T T T T T T T T T ]
10 20 30 40 50 60 70 80 90 100 110 Ve /mil

JESEG i}‘Fu’thﬁlfJ % [ (AC Voltage Coefficient):

XTR/XSR |% Y5V ﬁﬁ?‘ﬁ”"(NPO [f52 F W2 37 ?‘ﬁ* =] Eﬂj‘ 1l ﬁrﬁ[ﬂi ?‘fﬁgﬁp » ST }: IJ TEE
P T T - L RO - G i posg
F“’ BAKS 5 Vrms /mil [V mﬁ?‘ﬂ[ﬂi Brupists ug%ﬁgjﬁg; o %ﬁﬁi Fﬁlr A = F5fie ( o
The increase of dielectric constant with AC test Voltage is accompanied by a marked increase in the dissipation
factor (X7R/X5R and Y5V, except NPO), as illustrated below. The multi-layer construction of chip capacitors,
with thin dielectric layers, precludes application in circuitry with large AC voltage and high current, as
dielectric losses become quite significant from 5 Vrms /mil voltage stress.

6 — Y5V

4 — X7RIX5R

1 — NPO

L L L L
2 4 6 8 10 Vrms/mil

7.7 ?7 [ZEIE'—” \ e % [ (Aging Rate):
E;‘i?ﬁj](mR/XSR HIYSV, [ NPO) Fe e O (TR I UIERLBE XTR/XSR ATYSV iV FLI @ o]
RS 5 > 8 FEE RO GO [ -
There are capacitance-aging rate of dlelectrlcs (X7R/X5R and Y5V, except NPO). It means the capacitance of
X7R and Y5V will decrease after lots of hours, as following charts:
ACp (%)
10 —
0 = NPO
-10 — e X7R/X5R

=30 Y5V
S I I O O A _
0 1 10" 10* 10° 10*  aging-hours

#f7(Example): (1) X7R at 10° hours
A\Cp =10%, Decades=3
Aging Rate= —10+3=-3.33 (%, decade-hours)
(2) Y5V at 10° hours
/A\Cp =20%, Decades=3
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TEAMYOUNG MULTILAYER CERAMIC CAPACITORS

11

Aging Rate=-20-3=6.67 (%, decade-hours)

"\['@3@ =] #% 3.5%/10 *] Eﬁ(Capacitance
change less than 3.5%/decade-hours)

/1 ¥¥(Dielectrics) H|EAE¥E (Specification) W (% (Testing Condition)
"NPO £ WA [ (No capacitance change) TEE Jiﬁl{”ﬁﬁfﬁﬁiﬂ@ 25C™+
X7R/X5R

(Without electric load and keeping
at 25C) »

Y5V

*FLI fifiAgh = /[ 4% 7%/10 -] E\JJ: (Capacitance
change less than 7%/decade-hours)

8. %ﬂ?ﬁ‘[ﬁ:?ﬁﬂ%} Environment Test:

8.1 i

==E% (Breakdown Voltage (BDV)):

voltage )

]%’E%%E{SOOV: 2.5 times of rated voltage
1000 % © 2 f# 48 FHE(1000V:
2000 (X @ 1.5 RREEREEEEY2000V: 1.5 times of rated voltage)
>2000 (R : 1.2 %3’57\_’%’3{ (>2000V: 1.2 times of rated

F /1 ¥ (Dielectrics) L AE Y& (Specification) IR (F (Testing ondition)
'NPO TSN 200 (2.0 ey 8 GHEPESRe 8 (06 ||| 300 ot ik
X7R/X5R LEFEYMore than 8 times of rated voltage. = This spec %%}E\[?&E&’ﬁfﬁﬁ B P
Y5V is suitable to the rated voltages no greater than 100V.) - |Ex ( By increment rate 300 Ve
/sec. Until chip breakdown ) °
NPO 200 fR: 5 ?%E{L;%E’*(ZOOV: 5 times of rated voltage) '} 300 REJFpAUIET I El
X7R 500 {2125

== T LB e
'EYBy increment rate 300 Vpc
/sec.Until chip breakdown)

2 times of rated voltage)

LT, 500 2] 5000 1 F Fﬁ@“\
1/2-KV to 5-KV parts are to

s £ 2

Faps e ST N

e tested in a non-corrosive dielectric fluid or potted.

8.2 e 1JH[Z%(Break Strength):

%ﬁ EV(Dielectrics) L AE ¥ (Specification) W& (F (Testing Condition)

NPO B fiE P P [P Sl S B P B
X7R/XS5R (Thickness Force Value (AVE - 3G)) (Apply force as shown and record the force
Y5V A >0.5Kg figure while the capacitor breaks.) °

B =1.0Kg

C  =20Kg ' l Force

D =3.5Kg Pressuring Rod —

E =3.5Kg i

F =3.5Kg

H =0.4Kg Testing Stand

8.3 Pyl

(Bending):

& /1 ¥ (Dielectrics) | 2| A8 (Specification) W[FRE F (Testing Condition)

NPO IR R FL' M= PR SRS TR RIS o 1) 0.24
10pF Eﬁ ’I:Eﬁ'l'@@l'°‘§0.5pF »10.Imm/sec FgE T ESEIERSY p A i i = RN
”’Fﬁ’]'gﬁj>10p E?j ’ ’F’}’[’ﬂ%[’“‘& 1.0+£0.1mm > @?’f Stlsec’ V' ES E[J%”Fﬁ]gﬁj Solder

5%

No remarkable visual damage
Cp change =0.5pF (Cp=10pF)
Cp change within+5%
(Cp>10pF)

the capacitor on testing substrate and put it on testing
stand. The middle part of substrate shall successively be
pressurized by pressurizing rod at a rated of about
0.2+0.1mm/sec. until the deflection become means of
the 1.0+£0.lmm and lease the pressurizing rod after 5+1
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6429)

X7R/X5R BT IR FL' fifigh ™
++12.5%1 |
No remarkable visual damage
Cp change within £12.5%
Y5V

IHIRTRAE > e
++30% [

No remarkable visual damage
Cp change within +30%

sec. To measure the capacitance.
(fE'BEAE = (Related STD.): JIS C 5101-10-1999 /JIS C

Pressuring Rod

Testing Substrate

Force

w

5mm Capacitor
e > |
Testing Stand 90+4mm
8.4 A& HIE N (Solder-Ability):
?L?ﬁ ¥T(Dielectrics) | #{| 48 ¥ (Specification) FIER I F (Testing Condition)
NPO NG IR 95%*[[3'L?fﬁj<5% FELERNEL A (Solder temperature): 230+£5°C ; 240+5C
XTR/X5R (95%min. coverage of both terminal |35+ Eﬁ [t(Dipping time): 2+1 seconds.
Y5V electrodes and less than 5% have pin

holes or rough spots) °

FELH Y (55 (Solder): Sn/ P b=63/37; S n =~100
£\ (Preheating): 80~120°C  10~30sec
S il g

soak both termmal electrodes in solder)
(FH'REAE1E (Related STD.): JIS C 5101-1998 / JIS
C 5102 clause 8.4)

AW GHE T (Completely

8.5 Pt E vy Resistance to Soldering Heat):

/1 ¥ (Dielectrics) H| 42 ¥ (Specification) FIERE{F (Testing Condition)
"NPO I P %Ef‘i’;fgj AR £2.5%FY  PEEREE 1 270+5°C
(Classl) +0.25pF ') > I A 3% > Cp<30pF, [Solder temperature: 270+5°C

Q= 400+20Cp; Cp=30pE, Q= 1000 - e
RS == R A=A

(No remarkable visual damage

Cp change within £2.5% or +£0.25pF
whichever is larger: Cp<30pF,
Q=400+20Cp; Cp=30pF, Q=1000

IR meet initial standard value)

X7R/X5R
(Class2)

9 = [;ggrg,;gj é[;gja@[wﬁ{ﬂﬂ S%L

feara P SR AT R E R R AR A
[ﬂJ(No remarkable visual damage

Cp change within +7.5%

DF (Tan 6 )meet initial standard value

IR meet initial standard value)

Y5V
(Class3)

Y IR f“ (il [~ 7£ +£20%. '] -
e S AR AR A=A
[ﬁJ(N o remarkable visual damage

Cp change within +20%

DF (Tan ¢ )meet initial standard value

IR meet initial standard value)

SAL E\JJ: fif] @ 10£1 )

Dipping time: 10+1 seconds

SELEES (7 AT

Solder: S n=~100

T 1 Class] J?f%[' 24+2Hrs,

Class 2,3 &=9@ FF' 48+4Hrs - rﬂ]“ el
YA {*lﬁh“\ Rl 1

Measurement to be made after being kept

at room temperature for 24+2 (Class1) or

48+4(Class 2,3) hours. Recovery for the

following period under the standard

condition after test.

(MEREIET ¥ (Related STD.): JIS C

5101-10-1999 / JIS C 6429)
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8.6 1M PEBUFIER(Temperature Cycle):

?ET*)’? EF(Dielectrics) H|EAEYE (Specification) IR [F (Testing Condition)
NPO I %ﬁ%’;gj W TR [~ £2.5% N FIRERERRURT %1000 S AL
+0.25pF V'] > IJjef Ei¥E > Cp<30pF,  |(To perform 1000 cycles of the stated

Q= 400+2ocp, Cp=30pF, Q=1000 ~ FEfi=
SUEYETEE SR F iﬁ/&ﬁ'[ ](No remarkable

v1sua1 damage

Cp change within +2.5% or £0.25pF

whichever is larger

Cp<30pF,Q=400+20Cp ; Cp=30pF,Q=

1000;(Q=1/DF)

Environment)

Step  temperature timing
1 -55+3°C 30£3min.
2 25C 2~5min.
3 125°C+2 30+2min
(85°C for X5R)
4 25C 2~5min.

IR meet initial standard value T 5t FL ] 1 [F%?E { 24£2Hrs V553 U /=S
X7R/X5R I AR F"[ [l [~ +7.5%1 '] > |(Measurement to be made aﬁter belng
>25V » DF=2.5% 16V » DF=3.5% Fl—r_ kept at room temperature for 24+ 2
R R ﬁ{*ﬁl[ﬂ (No hours) °
remarkable visual damage (MH'REfE Y& (Related STD.): JIS C
Cp change within +7.5% 5101-1998 / JIS C 5102 clause 9.3)
DF =£2.5% for 25V Above & =3.5% for 16V
(Tan 6 =0.025 for 25V Above & =0.035 for
16V)
IR meet initial standard value
Y5V Agh [~ 1 £20%1/ 7] >

P T
=25V > DF=5% 16V » DF = 7%
RRrEEE R AR AR

No remarkable visual damage

Cp change within +20%

DF =<5% for 25V Above & =7% for 16V
(Tan § =0.05 for 25V Above & =0.07 for
16V)

IR meet initial standard value

TN AERER J%U?‘j_ {1000 % rF EBL
¢|(To perform 1000 cycles of the stated
Environment) ©

Step  temperature timing
1 -30+3°C 30£3min.
2 25C 2~5min.
3 85+2°C 30+2min.
4 25C 2~5min.

P 2422Hrs VR R FEE
(Measurement to be made agter being
kept at room temperature for 24+ 2
hours.) °
(H'REAE ¥ (Related STD.):

JIS C 5101-1998 / JIS C 5102 clause
9.3)

8.7 {EV% PeBi i [ R (Damp heat cyclic (temp. cyclic)):

[zl BT (Dielectrics) H|EAE¥E (Specification) W[ % (Testing Condition)
'NPO IHBRER A FL (it [~ 7 £5%p5 +0.5pF .V [H[RNEVE © 25°C > 2.5hrs. > 65
(Classl) [ > IJEEA T ELEE S Cp<30pF,Q=200+10Cp ;Cp= |C(3hrs.) -->2.5hrs. -->25C -=>
30pF,Q=200; (Q=1/DF) » IR= IOOOMQE‘} R*C= |2.5hrs. --> 65°C (3hrs.) --> 2.5hrs.
S50MQ-u F > I'J[iE ffifeg /[ 5§ £33 (No remarkable  |-->25°C(2hrs.) --> -10°C (3hrs.) -->
visual damage, Cp change within +5% or =£0.5pF  [25°C (3hrs.)
whichever is larger, Cp<30pF, Testing temperature : 25°C -->
Q=200+10Cp ;Cp=30pF,Q=200; (Q=1/DF) 2.5hrs. --> 65°C (3hrs.) --> 2.5hrs.
IR=1000M(Q) or R*C=50M(2-uF whichever | _>25C -->25hrs. --> 65C (3hrs.)
is smaller.) - -->2.5hrs. --> 25°C (2hrs.) --> -10°C
X7R/X5R IHEE VIR N R [ £12.5% 0 '] > DF |(3hrs.) --> 25°C (3hrs.)
(Class2) =5.0% > IR=1000M QY R*C=50MQ-uF > I'|

=" fifnek - ¥ £¥5%(No remarkable visual damage
Cp change within £12.5%
DF =5.0% (Tan § =0.05)
IR=1000M(2 or R*C=50M()-uF whichever

is smaller.) ©

4% 1 90~98% RH
Humidity: 90~98% RH
PIFEEE © sgiig 10 7w

Test cycle: 10 continuous cycles

S < 24
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TEAMYOUNG MULTILAYER CERAMIC CAPACITORS

14

B) I Airer [T +£30%,. 1" > 10V |Time of 1 cycle: Is.
Y5V 2 AL > A e a0 Time of 1 cycle: 24h
(Class3) fiY 6.3V »'DF=12.5%; 16V »DF=10%; =25V » |7t # Il Class] el 24+2Hrs
DF =7.5%°IR=1000M Q% R*C=50MQ-u F I'] (Class 2,3 Fii{Ef 48%4Hrs [
=" fifnek - ¥ £3¥5%(No remarkable visual damage 14
Cp change within £30% Measurement to be made after being
DF < 12.5%for10V or 6.3V(Tan § <0.125) kept at room temperature for 24+2
10%for1 6V (Tan 6 =0.10) (Classl) or 48+4(Class 2,3) hours.
7.5%for25V Above (Tan 8 <0.075) (FFIRRE S (Related STD.):
IR=1000MQ or R*C=50MQ-uF whichever 713 € 5101-1938)
is smaller
T < N PR R
~ RH 90-98% Stage |Time (h) |Temp. |Humidity
2 |0 a 25 ~ [90~95%RH
3 |65 / \
B2HA \ ||/ \ b | 30 | 65C [90~95%RH
A A uw \ c 25 ~ [90~95%RH
o |w \/
s 1] \ d 2.5 - [90~95%RH
c 2 e 3.0 | 65C |90~95%RH
i f 25 - [90~95%RH
5
. g 1~4 | 25°C [90~95%RH
= 0 1 2 3 4 5 6 7 8 910111213 14151617 18 19 20 21 22 23 24 h 30 _IOOC Optional
Time in hours 1 1~4 250C 90~95%RH
?"Ff i JEIEE(Life Test):
7 ¥¥(Dielectrics) H[LAEYE (Specification) ISk ’fF(Testm Condition)
% P l g
'NPO e FL (g [~ 7 £3%5+£0.3pF I HIZNEE ¢ 12543°C

'] > P H LS > (Cp<10pF) Q=

200+(10*Cp) ; (10pF =Cp<30pF), Q=

275+(2.5*Cp) ; (Cp=30pF), Q=350 ;

(Q=1/DF), IR=1000M Q% R*C=50 MQ-u F
JIE=" e |- o8 £

(No remarkable visual damage

Cp change within £3% or +0.3pF whichever is

larger

(Cp<10pF) Q=200+(10*Cp) ; (10pF

Cp<30pF) Q=275+(2.5*Cp) ; (Cp=30pF) Q=

350 ; (Q=1/DF)

IR=1000MQ or R*C=50MQ-uF

whichever is smaller)

<

Testing temperature: 125+3°C
P -y R AU

200% of the rated voltage
‘ZEH;%‘E?J‘? fii] © 1000~1048 ‘| E\ﬂj‘
Testing time: 1000+48/-0hrs
B2l ]Ifﬁfﬁ[’ 2442Hrs & F IR
1% (Measurement to be made after

being kept at room temperature for
2442 hours.) °

X7R/X5R

S IF%;?EEJ KR £12.5% 7]
=25V,DF =4%;16V {5 10V, DF=5%. IR=
1000M QY R*C=50MQ-u F » I'J [ fififit /|
1Y% (No remarkable visual damage

Cp change within £12.5%

DF =<49% for 25V Above & =5% for 16V,10V
(Tan 6 =0.04 for 25V Above & =0.05 for
16V,10V)

IR=1000M(Q or R*C=50MQ-uF
whichever is smaller)

HIESEE © 12543°C

Testing temperature 125+£3C

F-f SR Fﬂ I%EI—LFME{

200% of the rated voltage

‘JE[J%E?J‘? fii] © 1000~1048 -] E%I‘
Testing time: 1000+48/-Ohrs

Ij:j b5t H I?EQF‘F[' 48+4Hrs |/s<f— ]EH F
1% (Measurement to be made after

being kept at room temperature for
48+4 hours)
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Y5V IHIB IR - A TR i 230% 0

16V > DF=10%; =25V > DF=7.5% - IR=
IOOOMQF‘} R*C=50MQ-u F I'J[I=! fifige€ <[ ¢ £ | PR

¥ (No remarkable visual damage

Cp change within £30%

DF <7.5% for 25V Above & =10% for 16V
(Tan § =<0.075 for 25V Above & =0.10 for

16V)
IR=1000MQ or R*C=50MQ-uF

whichever is smaller.) °

HESEE © 85£3°C
Testing temperature 85+3°C
rn %EI—LF;EL"JE"{

200% of the rated voltage

H%Eﬂf fi] © 1000~1048 ‘| E\ﬂj
Testing time: 1000+48/-Ohrs
xR IF%‘?FFF[' 48+4Hrs & F [ IEE
1% (Measurement to be made after
being kept at room temperature for
48+4 hours.) °

i (4 Prokopowicz & Vaskas AZR 7 =1 810)

Theory : (based upon empirical formula modelled dy Prokopowicz & Vaskas)

tlltz—(V2/V1)”*eXp ES/k(l/Tl-lsz)

Es=Pseudo I7{™ H Pseudo activation energy
K = Boltzman’s i g Boltzman’s Constant

Subscripts 1 and 2 refer to test conditions.(simplified to ty/t;=(V,/V1)>*10*exp((T:-T2)/20) )

F@[’iﬁﬂﬂﬂ f il The equivalent device-hrs:
T=F a*n*t
T=Z"$71 ffF?E[Jg:i@Eilj‘ [l Equivalent device hours
N=J[ZEE7E! No. of devices under test
=T ﬁ '] Test duration in hrs

F a= J[I@[ﬂ4 Acceleration factor=(V /V Op)3 *10*exp((T test-Top)/20)

T s =IFIZ5EVE Test temperature
Top=1p0 "' NEH% Operating temperature
T AUSFFHET Y Y The formula for the failure rate is:
F=n/T*k*10° FITS

n =FEER T ALEE Total number of cumulative failures in the test

T=RKF" & E\ﬂj‘ [t] Accumulated device-hours
K=(Z¢

b R 60% [ K[t [ 1

)

1 (75 Coefficient of confidence level (n*K=0.917 if n=0)

The coefficient K at 60% confidence level can be found from Tablel.

AR |EeE] AR | R
No. of Failure| (7§ K | No. of Failure #rK
1 2.02 6 1.22
2 1.56 7 1.19
3 1.39 8 1.18
4 1.31 9 1.175
5 1.26 10 1.17
%< 1 Tablel
7] EX.
T RS 1L RRIEE S () 15V,25°C [P

FIT Ak (llmﬂ T
The predlcted failure rates in failures per billion device-hrs at 15V,25°C  operation ,based on total number of
cumulative failures at the end of normal life testing(1000hr).

R FREE | A | #
Dielectrics Rate Voltage No. of Failure FIT LIFE

NPO, X7R 25V 0 0.167FIT
50V 0 0.021FIT
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0. Iﬁi"gﬁ“‘ﬁéﬁ%?f’“fﬁlE'J?i—ﬁ’LEJIIEJ (Precautions on the use of MLCC):
9.1 | FpVE A (Suggested soldering profile):
9.1.1 = =~ *8(Hand soldering):

E'}’E'J‘fé‘,g@@ B Eﬁ bR Fff][ IR T %TE}H”E%?;TE'HFI’@ $# (When correcting chips with a soldering iron, no
preheating is required if the following conditions are met.) °

JEE(Item) %% (Conditions)
"{=] (Chip size) 2.0 x 1.25mm max. 3.2 x 1.6mm over
LEEBIEVE (Temperature of iron-tip) |300°C max. 270°C max.
L& 485k (Soldering iron wattage) |20W max.
1= #i(Caution) T El%&é‘,@“ﬁﬁﬁl B E%JB%#??{;FE(DO not allow the iron-tip to
directly touch the ceramic element.) °
Temperature (°C) Hand Soldering Condition
Qalder
A DOIACTINE

™, Gradual
AT / *, cooling

Pre-Heating

«1~2 minutes » <20segimax.
(For 1206 and under AT =190°C ; For 1210 and over AT =130C )

9.1.2 & &(Soldering):

A5 R ( solder Buildup )
(1) =¥ =25 $ (Dip and iron soldering)
R B LG o IR 2 st D s k]
Use as little solder as possible, and confirm that the solder is securely placed.

(2) [plif"% (Re-flow soldering)
fé@fﬁ}%@%?l’@%ﬁfj@ T 0.2mm Z[] 0.3mm V[

When soldering confirms that the solder is placed over 0.2 to 0.3mm of the surface of the terminations.

(3) %5 & A== JWiEsH [ {7](Examples of good and bad solder application.) -

(4) FEH HTE 270°CRj o8 20 PRV 230°CH 60 75 M W'gl » TR A S - T AP E R
E5H54E15(Capacitors/Components can be heat to the max temperature of 270°C for 20 seconds(Min.) or
230°C for 60 seconds. And no electrical failures and mechanical damages of the capacitors/components.)

(5 Yﬁ 'F}H CHEREEIREE T ‘(ﬁ till(Cooling: We recommend natural cooling in the air.)

(6) %ﬁ‘ﬁﬁ?{e[ ! A& (Cladding material of outer-electrode: S n (~100%).) -

Chip capacitor l
; BRI ROy R R R 1
T 1/3 Z|] 1/2(The ideal condition is to
1/2T~1/3T have soldered mass controlled to 1/2 to
[ T 1/3 of the thick-ness of the capacitor.)

Solder buildup by re-flow
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SR E Ilﬁ} % Excessive solder

Sl El Appropriate amount of solder

SR ;]ﬁ_ljx Too little solder

W?Fﬁ", Adhesive

EVE b JHas VS S 1 (R0
Temperature ('C) Infrared Re-flow Soldering Condition
250 (Max-270°¢)220~258%C Soldering
200°¢ Keeping at room
200 AT 20s max. temp.
100 Pre-Heating
50
0
60s min. 1~2 minutes 20~40 sec.  More than 2 minutes

(For 1206 and under AT =190C ; For 1210 and over AT =130C )

) BV S A R
Temperatyre (°C) Vapor Re-flow Soldering Condition
250

220~250c(M
200 Soldering
Pre-Heating

70°C)

keeping at room
150

100

50

L ;L ;L Ll
r rr 'l‘ yl

2~3 minutes 10~20 sec. More than 2 minutes
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EVE W r[rggi—EU-E‘ }Elfﬂlﬁilfﬁr(@ %)
Temperature ('C Wave (Flow ) Soldering Condition
250
220 ~2501C (N
200 | Pre-Heating | AT Soldering
150 ..................
100
50
0

€ q
Pre 'l‘

A
y

2~3 minutes 5 sec. max. Gradual cooling
(Preheat chips before soldering A T; maximum 150°C/T=100°C )

9.2 EIE@EFFH =2 F17fi(Consideration for automatic placement):
ffi‘&a‘ HF’§4 &t , [%fﬁ(Adjustment of mounting machine)
, F—{ "=PC Eﬁj FAs s st ) uy/‘ FL =
Excessive impact load should not be 1mposed on the capacitors when mounting onto the PC boards.
ZOW%iﬁl@H[ ) Q/}ﬁii}*@,u\;ﬁ[\f‘ lj —\L:ﬁwﬁg\ FE@J

The maintenance and inspection of the mountmgs should be conducted periodically.

\ -iEfY(Not recommended) Y (Recommended)
pef et
Cracks
HE Y e
(Single-sided
Mounting)

¥/

Supporting pin H

Crack

Double-sided |
15

Mounting
Supporting pin

Solder peeling

9.3 H] ﬂ[]q-}ﬁr%‘éf(PCB design):
9.3.1 HJ}J W@“’r(PCB design):

[ b = E”U 1% (Solder buildup by flow method and soldering methods)
fzﬁ;‘&lﬂ RES:S ”TJ(Example of soldering to be avoid)
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Chassis
Solder
Solder (ground solder)

1 Lead wire connected
to part provided with
with lead wires
_IZI_| ( ) T

| 4 connected

adhesive E_j A other parts

/

lead wire of

component be

[

I
Land Pattern

Copper

IJF}%“U HEE{F|(Example of correct soldering)

Solder Resist Solder resist

Adhesive @

9.3.2 ?P?Eljélz“u%’?f(Pattern Configurations):
I A t:%” i Eﬂ'gﬁu{ﬁﬂ%ﬁﬂ*ﬁ HilH - SMD ALJF" P e '*fﬁl‘?ﬁ’% S T
= (AT ’4 f o 8 RS A N2 Y4 e 2 ((The following are examples of good and bad capacitor

layout; SMD capa01tors should be located to minimize. Any possible mechanical stress from board warp or
deflection.) °

7 I-E(Not recommended) 1-fi#(Recommended)

5 o m
(Reflection of
the board)

= ?—élﬁ%‘ﬂ B~ [t Elflﬁ%"‘?rﬁ f3(The example below shows recommendations for better design.)

/\/_\_’

E

D

Perforation c

\

—1 0000 C——30000 [
A 5

A Slit

/_\_/_\_/'
s | Pk Magnitude of stress A>B = C>D>E

9.3.3.@%%&?‘%(Design of Land-patterns):
T HT R SRR 1 L 2 O%SOR] Gty 20RO P g - 40 [T 5 (The

following dlagrams and tables show some examples of recommended patterns to prevent excessive solder
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TEAMYOUNG MULTILAYER CERAMIC CAPACITORS 20

amounts. (Larger fillets, which extend above the component end terminations)) °

— e JLF»* E'%Eﬂ,}%’ﬁﬂ [ iffﬁ‘ A~ (Recommended land dimensions for a typical chip capacitor land
patterns for PCBs) °

Chip capacitor  Land pattern

Solder-resist . .
| Chip capacitor

— Y
c | W

— ]
[~ .

WriglE! Iﬁj"E | (Eﬂ b mm)Recommended land dimensions for wave soldering (unit: mm)

Type 0603 0805 1206 1210
S L 1.6 2.0 3.2 3.2
W 0.8 1.25 1.6 25
A 0.8~1.0 1.0~1.4 1.8-2.5 1.8-2.5
B 0.5~0.8 0.8~1.5 0.8~1.7 0.8~1.7
C 0.6~0.8 0.9~1.2 1.2~1.6 1.8-2.5

[pE T N (TSP 0 mm)Recommend land dimensions for reflow-soldering (unit: mm)

Type 0402 0603 0805 1206 1210 1812 (2220)
Size L 1.0 1.6 2.0 32 32 4.5 5.5
W 0.5 0.8 1.25 1.6 2.5 3.2 5.0
A 045~0.55| 0.6~08 | 0.8~12 | 1.8~2.5 | 1.8~2.5 | 2.5~3.5 | 3.7-47
B 0.40~0.50| 0.6~08 | 0.8~12 | 1.0~1.5 | 1.0~1.5 | 1.5~1.8 | 1.5~2.3
C 045-055] 0.6~08 | 0.9-1.6 | 12~2.0 | 1220 | 2335 | 3.5-55
RV 1k LS RO R R RO I Hp R - G RS B RV

F H(Excess solder can a f ct the ability of chips to withstand mechanical stresses Therefore please take
proper precautions when land-patterns.) °

10. s £E Packing:
10.1 ﬁ@i@\’rﬁi Bulk Case Packing:

FEYEET, 5,10,15K ﬁ? 50Kpes 2 & (AR [ﬁj PR t’lE’,lefF',ﬁg(Standard packing 5,10,15K ﬁ‘f
50Kpcs /cartridge; others are according to customer request.) ©

=

\

1
i

(unit : mm)

Oct.  (2006.10)




TEAMYOUNG MULTILAYER CERAMIC CAPACITORS 21
Tk (symbol) | A [ B | T C D E L F W [ G
NN 6.8 | 88 | 12 1.5 2 3 110 | 31.5 36 5 7 19
(Dimension) +0.1 |£0.1|=+0.1|{+0.1/-0 |+0/-0.1 |+0.2/-0 | £0.7 | +0.2/-0 | +0/-0.2 | £0.35 | £0.35 | £0.35

J tLERPrE! (Quantity of Bulk Case Packaging):

K~ (Size) 0402 0603 0603/0805B 0805C
B (symbol) K G H L
pEnhH[ rEl Chip quantity | 50000 | 15000 10000 5000

10.2 & £EET Tape Packing:
I#IHI E=] (Chip Size): 0402, 0603, 0805, 1206, 1210, and 1812.
FSRIN] (Reel Size):7 4t~ F5 13 4t~] (7" diameter standard and 13" available.)
;T&F"'?T’% (Tape width):8mm (8mm tape width)

Ak i J'(Paper Tape): %7 0603 > 0805 A1 1206 &1& 4Kpes» Ef#% 0402 2% 10Kpes(Standard taping (8mm)|

paper width) suitable to 0603,0805and 1206, 4Kpcs/reel ;to 0402, 10Kpcs/reel.)

E‘;Ejﬁ’gfﬁ'j"(Plastic Tape): ﬁf{ ?‘, S| ”ﬁj WIRLE A A4 Tmm FE'F[[H' *4K 7% 3Kpes 24 (Suitable all sizes

particularly for chip thickness over Imm, 4Kpcs/reel or 3Kpcs/reel are available.)

10.2.1 %E*r'}'“' =L~ (Dimensions of Packing Paper (paper tape)):

F G H

5 o o |

C o E
[ R ) I N R
LA
3 dr.
(unit : mm)
=% (Chip Size) 0402 0603 0805 1206

“Fi- % (Mark) Htype | Btype | Btype | Btype
A (Width of Compartment) 0.6540.10{1.02+0.10|1.50+0.10 |{2.00+0.20
B (Length of Compartment) 1.15+0.101.8140.10]2.30+0.10|3.50+0.20
C (Tape width) 8.00£0.10

D (Distance between a sprocket hole and the upper edge of the tape) |1.75+0.10

D, (Diameter of sprocket hole) 1.50+0.10/-0

E (Distance between centers of a Sprocket hole and chip hole) |3.50+0.10

F (Compartment pitch) 2.00+0.10(4.00£0.10
G (Distance between centers of a Sprocket hole and chip hole) [1.00£0.10{2.00+0.10

H (Sprocket hole pitch) 4.00+0.10
T (Paper tape thickness H type :~0.5mm ; B type :~0.82mm) 0.60£0.05]0.95+0.05 |0.95+0.05{0.95+0.05

P

Oct.
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10.2.2 Eﬁ?&?*ﬁ Fl=] (Dimensions of Embossed Packing (plastic tape)):
! H . Py
s
EI ! ! I
| e @ ©
.« D
| | > B I
: : v
| P :
1 AO 1 T
- _Ko_ _1__\ : - _
""""" - (unit : mm)
5§ A (Chip Size) 0805 1206 | 1206 1210 1210 1812 1812
“fi- % (Mark) CType | CType| D Type CType| DType| C Type D Type
A, (Width of compartment) 1.45+0.20|1.80+0.201.88+0.20|2.75+0.20|2.68+0.20 |3.65+0.20 |3.66+0.20
By, (Length of compartment) 2.30£0.20|3.50+0.203.53+0.20(3.55+0.203.46+0.20 |4.69+0.20 |4.95+0.20
Ky (Depth of compartment) 1.35+0.20|1.50+0.201.88+0.20|1.55+0.20|1.74+0.20 | 1.40+0.20 |1.74+0.20
D (Diameter of sprocket hole) 1.50+0.10/-0
W  (Tape width) 8.00+0.20
P (Compartment pitch) 4.00+0.10
P, (Distance between centers of a (2.00+0.10
Sprocket hole and chip hole)
E (Distance between a sprocket  [1.75+0.10
hole and the upper edge of the tape)
T (Tape thickness) 0.23+0.10
H (Sprocket hole pitch) 4.00+0.10
10.2.3 #5#iin~] (Dimensions of Reel):
(4% (Related STD.):EIAJ ETX-7001/ JIS C 0806 / JIS K 6870)
1 fclB | A
1 D 1
A~ (Reel size) A B C D
7" 178.0£2.0mm | 60.0£5.0mm | 13.0+0.8mm | 9.0+0.8mm
13" 330.0+4.0mm | 50~90mm 13.540.8mm | 9.54+0.8mm
Oct.  (2006.10)
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10.2.4 &g (Taping Figure):

Trailer

Worker
: Unseal i Leader

Feeding Direction —»

& packing #[)‘F{ BrEl Minimum number of Empty
Chip quantity compartments
Ei5ER; Tape | Worker (PCS) Trailer Unseal Leader
A Paper D 4000 | 50min. | 50min. | 50 min.
E 15000
| 10000
J 2500
E[ﬁﬁi,?i?f Emboss| A 1000 20 min. 20 min. | 20 min.
(plastic) B 2000
C 3000

10.2.5 tysE{=¥ (Performance of Taping (JIS C 0806-3))

10.25.1.% r‘f'*["j’% '—*"“?E[I (Strength of Carrier Tape and Top Cover Tape)

10.2.5.1.1. % %% Carrler Tape
F A A O ERS 1.02kef I F 0 g §F{ (When a tensile force 1.02kgf is applied in the direction of

unreeling the tape the tape shall withstand this force.) °

10.2.5.1.2. 2% (Top cover Tape)
1[$2kgf M =ik §F4’§Z (When a tensile force 1.02kgf is applied to the tape, the tape shall

,,,_,

w1thstand this force.)

10 2 5 2. FER[EE]I(Peel Force of Top Cover Tape)
HU%’EH’ SHRIBE] ST 102 5] 71.4gf VI > 4k ER 55756 300mm Uiy o L o

i 74 JE‘ 165 #[| 180 ¥y EE RAYEE A A ﬁ > - Y[ (Unless otherwise specified, the peel force of top

cover tape shall be 10.2 to 71.4 g f when the top cover tape is pulled at a speed of 300mm/min with the angle
between the taped during peel and the direction of unreeling maintained at 165 to 180°as illustrated in Fig.) °

Top cover tape

165° to 180°
N

4@(:'[10:1 of pull

< N\ .
Direction of unreeling \ Rectangularly punched carrier

Bottom cover tape
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10.2.6 #5#iiE#E5(Reel Label):
10.2.6.1 f&&E(Label):

15517 | A (The Contents of label)

10.2.6.2 ?#ﬁﬁf,f’%ﬁﬁ(Bar Code):

PN | dHRI5E
TEAM Youm (The part no of Team Young )
CIN | % THH
P/N:0603B103K500BD (Th? part no of user)

C/N: XXXXXX C/IO |%* l?ﬁf%

C/O: XXXXXX (The purchasing order no of User)
SPEC:0603 X7R 10nF 50V +/-10% SPEC [Pl AR ki ey %
LOT: XXXXXX QTY:4K (Size; Dielectrics; Capacitance;

i ’ Rated voltage; Tolerance)
: XX 2003/08/22 EgrE
NO: XXX LOT e
The lot no of Team Young
Q'TY [HrE!
Quantity

L/N: CA010390B

ROLL : 35 QTY: 4K

NO ﬁgl%ﬁﬁ(flﬂfﬁgﬂlﬁﬁﬁ%

User order no;

f’%‘ﬁ%r“[?{(The Contents of Bar code)
L/N  |[~H3559(Lot no of Team Young)

ROLL %iﬁ@fﬁ%ﬂhe number of Reel)

QTY |gvEl(Quantity)

11. sEFi(Package):
11.1 9t #i(Carton):
11.1.1 9t#~] (Carton Size):

L W

H

38cm 34.5cm

2lcm

11.1.2 BEl - 200K/1*1§T(The Quantity: 200K/one carton):

Carton No
MW

v

:

L

» -
LABEL /

OR
T3ER
LABEL

Made in Taiwan

OR
Made in China

1 INNER BOX=20,000PCS
1 CARTON=20,000PCS x 10BOX=200,000PCS
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11.1.3 91 A& E(The Label in Carton):

TEAM YOUNG

P/N:0603B103K500BD

C/N:
C/O:
SPEC:0603 X7R 10nF 50V +/-10%
QTY: 200K
NO: XXXXX XXXX/XX/XX

11.2 *1&(Inner Box):
11.2.1 ™~](Size):

L W H
18cm 6.0cm 18cm
11.2.2 gfEl : 20K/£3(The Quantity: 20K/One Box):
T Label or | User
/1/ Label

1

— L —>/
W
1 REEL=40001 5 REEL

1 INNER BOX=20,000PCS

11.2.3 [*|£i42E5(The Label in Inner Box)

TEAM YOUNG

P/N:0603B103K500BD

C/N:
C/O:
SPEC:0603 X7R 10nF 50V +/-10%
QTY: 20K
NO: XXXXX XXXX/XX/XX

11.3 %%[‘J?@,’(Country of origin and Label):

11.3.1 25 Label:
g fF](Example)

Oct.
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XXX Code | VCH*CY ottt T

Produce Name : Multi-layer Ceramic Capacitors
Maker Part no  ; Q63 * %k **kkxkkk
Maker Name : Team Young Advanced Ceramics Co.,L.td

Country of origin :_[ |[Taiwan
[ ]China-Kunshan
[ ]China-Dongguan

11.3.2 AE&E#E=. (Label Location):

Reel Inner Box Carton
[JYES ENO HYES [NO HYES [ NO

12. FPHE (Warranty):
i A At

Warranty for Non-Inclusion of Hazardous Substances in Manufacturing Processes
%ng‘%ﬂ; I HSEPRITIFT ) SS-00259 (R VRMIARE) S RIRAE(™ AP E VR > 72
A= 0 1) #PR 2T (Our company hereby certify that the “Targets” (combinations of substances
and purposes) classified at SS-00259 (a management standard specified , issued by SONY) are not used for
the following materials and substances: the materials which used in manufacturing Processes.) °

I 0 T 55551 2 AR

Assurance relative to the composition of products and components

B2 _F|J @%T 23 I'] ™ P2 (We guarantee that the substances below will not be contained.)

LR BT (Banned substances)

£l = Ff(Heavy metals): ﬁﬁk’z £ [ A %( Cadmium and cadmium compounds)

j' TR [fPJ(Lead and lead compounds)
7v = " | P4(Mercury and mercury compounds)

* (115 % & [~ & P2(Hexavalent chromium compounds)
ezt {*4(Chlorinate dorganic compounds). % 2% (Polychlorinated biphenyl (PCB))
2% [~ #]|(Polychlorinated naphthalenes (PCN))
£\ V5% (Chlorinated paraffins (CP))
T5V4(EE" [~7)(Mires ( Perchlordecone ))
E 55 & $4(Other chlorinated organic compounds)
oI5 [*F4(Brominated organic compounds): %51 (Polybrominated biphenyls (PBB))
R fﬂi(Polybrommated diphenylethers (PBDE))
E 3595 [~ F4(Other brominated organic compounds)
LB S R P R AL )
Organic tin compounds (Tributyl tin compounds, Triphenyl tin compounds
o7 | }i}(Asbestos)
o % {*¥4( Azo compounds)
o' 1'% (Formaldehyde)
o R g AR ™ B Pi(Polyvinyl chloride (PVC) and PVC blends)
Z\jfﬁj\ [’EI B FA'I? | jfg i S gﬁ]a YPIETATER] (Team Young will not use the material, which has ozonosphere
damage concerned.)
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& il 555 73 <(Constituent’s illustration):

ﬁﬂ' b R Sl CAS No.
ame of the position Material the content (%)

ol Barium Titanate Zirconate (BaTi,Zr;1O3), 70~89 66402-68-4,12047-
(Dielectric material) |Barium titanate (BaTiO;), Barium carbonate 27-1,513-77-9,1314
(BME) (BaCO;),Yttrium oxide(Y,05) -63-9

TR Barium carbonate (BaCQj3), Titanane oxide 81~93 1340-28-5,13643-6
(Dielectric material) |(TiO;), Gadolinium oxide (Gd,O3), Neodynium -1
(NME) oxide md203)

I Ni 4~18 7440020
(Internal-electrode)

(BME)

I FEe Ag+Pd (9:1) 2~9 7440-22-4 /
(Internal-electrode 7440-05-3
(NME)

fﬁ}?ﬂ%’j Termination-electrode Cu (cladding material 6~12 7440-50-8
Outer-electrode Ni/Sn) ; 2nd cladding material: pure S n(fog)

(BME)

fﬁ}ﬁﬂ%’j Te.rmination—electr.ode Ag(clladding material 4~10 7440-22-4

Outer-electrode Ni/Sn) ; 2nd cladding material: pure S n(fog)

(NME)

i HEI#, unit: mg

I A FTET Y5V X7R/X5R NPO
0402 H 0.0015+0.0003 0.0014+0.0003 0.0013+0.0003
0603 B 0.0058+0.0008 0.0057+0.0008 0.0048+0.0008
0805 B 0.0112+0.0010 0.0110+£0.0010 0.0078+0.0010
0805 C 0.0163+0.0012 0.0168+0.0012 0.0082+0.0012
1206 B 0.0200+0.0015 0.0222+0.0015 0.0110+£0.0015
1206 C 0.0238+0.0015 0.0283+0.0015 0.0132+0.0015
1206 D 0.0368+0.0015 0.0350+0.0025 0.0193+0.0015
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saS

Test Report No.: GZ0609139160/CHEM Date: SEP 13,2006  Page 1of 3

TEAM YOUNG ADVANCED CERAMICS CO,, LTD,
BLU WEI JIN AN INDUSTRIAL ZONE, SHI GU GUAN LI QU, TANG XIA, DONGGUAN CITY,
GUANGDONG PROVINCE, CHINA

Report on the submitted sample said to be MULTI-LAYER CERAMIC CHIP CAPACITOR (MLCC)
Chent Reference: ltem/Style/Ref. No.: NME NPO

SGS5 Ref No, 1 8Z210056904-5.5

Manufacturer/Supplier : TEAM ¥YOUNG ADVANCED CERAMICS CO., LTD.
Sample Receiving Date . BEP 07, 2006

Testing Period : SEP 07, 2006 TO SEP 13, 2008

Test Requested - (1) As specified by client, to determine the Lead, Cadmium, Mercury & Hexavalent Chromium
cantent in the submitted sample.
(2) Determination of PEBs (Polybrominated Biphenyls), PBOEs (Polybrominated
Diphenylethers) of the submitted sample.

Test Method . (1) Lead cantent - With reference to EPA 30508: 1986 & other acid digestion.
Cadmium content - With reference to BS EN1122: 2001 method B & other acid digestion.
Mercury content - With reference to EPA 3052; 1986 & other acid digestion.
Hexavalent Chromium content - With reference to EPA 3060A: 1996 & EPA 71084 1892
Analysis was performed by Atomic Absorption Spectrometer & Inductively Coupled
- i Plasma Atomic Emission Spectrometer (ICP-AES) & UV-VIS Spectrophotometer.
(2) With reference to EPA 3540C & EPA 3550C. Analysis was performed by GC-MS.

Results . Please refer to next page.

Signed for and on behalf of
SGS-CSTC Lid,

e

Zhang Li, Amy
Sr. Engineer

FrmEmeL jssued by (he Company subject to its Genaral Condilions of Service printed overleal or attached, Saic Conditions are also

GZCM 846025
i 194 K 2 e, SCETE CH Part Gumacios Eagmotic b st Dot Dot Gusrgmoau Chaa 610661 1 [BB-200H2155555 1 [A8-20|B20T5125 WTWLENL B CRm
oty | BE s W - B FEAT S ERSEARIN108S IR 510660 1 BE-20H215565 FAS-20|2THI2E @ sgschinasgerom

T

Mamber ol tha SG6S Group (3653 SAK

Oct.  (2006.10)
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SGS

Test Report No.: GZ0609139160/CHEM Date: SEP 13,2006  Page 2 of 3
Results :
(1)
ltem Unit MOL Lt-grey “chip capacitor” (mixed)
Lead Content (Pb) mo/kg ] 10
: Cadmium Content (Cd) mg/kg 2 ~ ND.
Mercury Content (Hg) mg/kg 2 N.D.
| Hexavalent Chromium Content [Cr(VI)] | mgkg 2 N.D.
Mole . - N.D. = Nol Delected (= MDL)
- MDL = Method Detection Limit
- mg/kg = ppm
(2)
. Item Unit MDL Lt-grey “chip capacitor” (mixed)
| Flame Retardants
'__Polyhrominm Biphenyls (PBBs)
' Monabromobiphenyl mg/kg 5 N.D.
| Dibromobipheny! mo'ka & N.D.
| Tribromobiphenyl mg'kg 5 N.D.
Teirabromabiphenyl mghkg | & ND.
_Pentabromobiphenyl mg/kg 5 N.D. J
Hexabromobiphenyl * mglkg ] N.D.
Hepiabromabiphanyl mg/'kag 5 N.D.
| Octabromobiphenyl mg/ka o] N.D.
_Nenabromodiphenyl ma/ka 8 N.D.
Diecabromodipheny! mg/kg 5 N.D.
Polybrominated Diphenylethers (PBDEs)
| Menobromadiphenyl ether ma'kg e N.D.
Dibromodiphenyl ether ma'kg 5 N.D.
Trioromodiphenyl ethar mglkg ] I N.D.
Tetrabromodipheny! ether ma'kg B N.D.
Pentabromodiphenyl ether mg'kg 5 N.D.
| Hexabromodipheny! ether : mg'kg 5 N.D.
Heptabromodiphenyl ether mg'kg ] N.D.
Octabromodiphenyl ether mg/kg 5 N.D.
Nonabromodiphenyl ether ma'kg 5 N.D.
Decabromodiphenyl ether ma/ka 5 N.D.

Note: - N.D. = Not Detected (< MDL)
= MDL= Meathod Detection Limit
- mgfkg = ppm

Remark . As requested by client, the test was conducted as whele / part sample, for the sample can't be disjointed.

This Ta ssued by the Company subject 1o its General Conditions of Service printed overleaf or attached, Said Condilions are also
ava of are accessible al www.sgs.com. Atfention is drawn 1o the limitations of liability, indemnification and |urisdictional policias
defj lts shown in this Test Report refer only 1o Ihe sample(s) tesied unless otherwise stated and such sample(s) are retained
fiar| dki Reporl shall not be reproduced except infull, without writien approval of the Company.

GZCM 346024
Y W EDH. Road, 52 ENTEL H Pt Guaagree Exreme & Techeckory Devemnent Dt Bty (hna 5103 € (B6-20)B2155555 1 (BE-200B20T5145 WWLCNL 545,00
Aol ey | oBE TOM - AT ER R TEEN 100 (M 510662 ¢ [B6-20B2155555  (EE-NOBR0TS1ZE o sgechinaisgscom

1

Mambarof the 5G3 Group (SGS5 SA)
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Test Report No.: GZ0609139160/CHEM Date: SEP 13,2008  Page 3of 3

SAMPLE PHOTO

*** End of Report ***

e jnsued by the Company subject to i1s General Conditions of Servica printed overeal or atiached. Said Condiiions are also

of are accessible at www sgs.com. Attention s drawn lo the limitations of fisbility, indemnification and jurisdictional palicies

KM o 5, 7S P erectme B Ty Do, g, G4 0063

1 therein, T|1 Its shown in this Test Repart refer anly o the sample(s) tested unlese atharwise stated and such sample(s) are retained
41 Fepart shall not be reproduced except in full, withoul writien approval of (he Company.

GZCM 846023
+ {B6-20)82155555  1(B6-20jER07S125 WRW.ON.EgE.COm

S oy | W - BRSATR R SWRR00S  MU50660 ¢ BEI0RIES (AR ¢ sscinsfisgscom
]

Member of the SGS Group (SG5 54)
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SGS

Test Report No.: GZ0B09138157/CHEM Date: SEP 13,2006  Page 10of 3

TEAM YOUNG ADVANCED CERAMICS CO., LTD.
BU WEI JIN AN INDUSTRIAL ZONE, SHI GU GUAN LI QU, TANG XA, DONGGUAN CITY,

GUANGDONG PROVINCE, CHINA

Report an the submitted sample said to be MULTIHLAYER CERAMIC CHIP CAPACITOR (MLCC)
Clieni Reference; item/Style/Ref No: BME NPO

SGS Ref No. 1 5Z10056904-5 2

Manufacturer/Supplier : TEAM YOUNG ADVANCED CERAMICS CO., LTD.
Sample Receiving Date : SEP O7, 2006

Testing Period ' SEP 07, 2006 TQ SEP 13, 2006

Test Requested (1) As specified by client, to determine the Lead, Cadmium, Mercury & Hexavalent Chromium
content in the submitted sample.
(2) Determination of PBBs (Polybrominated Biphenyls), PBDEs (Polybrominated
Diphenylethers) of the submitted sample.

Test Method : (1) Lead content - With reference to EPA 30508: 1896 & other acid digestion.
Cadmium content - With reference to BS EN1122: 2001 method B & other acid digestion.
Mercury content - With reference to EPA 3052; 1998 & other acid digestion,
Hexavalent Chromium content - With reference o EPA 3060A; 1986 & EPA T198A: 1992,
Analysis was performed by Atomic Absorption Spectrometer & Inductively Coupled
- Plasma Atomic Emission Spectrometer (ICP-AES) & UV-VIS Spectrophotometer.
{2} With reference to EPA 3540C & EPA 3550C. Analysis was performed by GC-MS.

Results : Please refer to next page.

Signed for and on behalf of
SGS-CSTC Ltd,

s

Zhang LI, Amy
Sr. Engineer
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TEAM YOUNG MULTILAYER CERAMIC CAPACITORS

_SGS

Test Report No.: GZ0809138157/CHEM Date: SEP 13,2006  Page2of 3
Results
(1)
- Item Unit MOL Grey “chip capacitar” (mLxed}

Lead Content (Pt mal'kg 2 N.D.

| Cadmium Content (Cd) markg 2 N.D. 1

| Mercury Content (Hg) malkg 2 N.D.

| Hexavalent Chromium Content [Cr(V1)] | mafkg 2 N.D.

Mot |- N.D. = Not Detected (< MDL)
- MDL = Methed Detection Limit
- mg'kg = ppm
(2) = 8]
Iterm Unit MDL Grey "chip capacitor” (mixed)

Flame Retardants ==

| Polybrominated Biphenyls (PBBs)
Monobromobiphenyl markg 5 N.D. M
Dibromobiphenyl mglkg 5 N.D.
Tribromebiphenyl mgikg 5 N.D.
Tetrabromobiphenyl malkg 5 N.D.
Pentabromabiphenyl malkg 5 N.D.
Hexabromobiphenyl ' mglkg 5 ND.
Heptabromobipheny! malkg 5 N.D. .

| Octabromobiphenyl malkg 5 N.D. |
Nonabromediphenyl ma/kg 5 N.D.
Decabromodiphenyl maikg 5 N.D.
Polybrominated Diphenylethers (PEDEs)

_Monobmmodiphan;rl ether maikg el | N.D.
Dicromodiphanyl ather mag/kg 5 [== N.D.

| Tnbromediphenyl ether ma/kg 3 N.D.
Tetrabromodiphenyl ether ma/kg 5 N.D.

| Pentabromodiphenyl ether mgikg 5 N.D.

| Hexabromodiphenyl ather maikg § N.D.
Heptabromodiphenyl ether ma/kg 2 N.D.
Octabromodipheny| ether mglkg 5 N.D.
Nonabromodiphenyl ether mg/kg = N.D.
Decabromodiphenyl ether maikg 5 N.D.

Note

- N.D. = Not Detected (< MDL)

- MDOL= Method Delection Limil

- mgfkg = ppm

Remark : As requested by client, the test was conducted as whole / part sample, for the sample can't be disjointed.
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SGS

Test Report No.: GZ0809133157/CHEM Date: SEP 13,2006  Page 3 of 3

SAMPLE PHOTO

** End of Report ***
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Test Report No.: GZ0609139158/CHEM Date: SEP 13,2008  Page 1 of 3

TEAM YOUNG ADVANCED CERAMICS CO,, LTD.
BU WEI JIN AN INDUSTRIAL ZONE, SHI GU GUAN LI QU, TANG XIA, DONGGUAN CITY,
GUANGDONG FROVINCE, CHINA

Report on the submitted sample said to be MULTI-LAYER CERAMIC CHIP CAPACITOR (MLCC)
Client Reference: ltem/Style/Het, No.; BME X/R, X5R

SGS Ref No. - BZ10056904-5.3

ManufactureriSupplier . TEAM YOUNG ADVANCED CERAMICS CO,, LTD.
Sample Keceming Date . SEP 07, 2008

Testing Period : SEP 07, 2006 TO SEP 13, 2006

Test Requested  : (1) As specified by client, to determine the Lead, Cadmium, Mercury & Hexavalent Chromium
content in the submitted sample.
{2) Determination of PEBs (Polybraminated Biphenyls), PBDEs (Polybrominated
Diphenylethers) of the submitted sample.

Test Methad - {1} Lead content - With reference to EPA 30508: 1996 & other acid digestion,
Cadmium content - With reference to BS EN1122: 2001 method B & other acid digestion.
Mercury content - With reference to EPA 3052: 1996 & other acid digestion
Hexavalent Chromium content - With reference to EPA 3080A: 1996 & EPA T196A; 1992
Analysis was performed by Atomic Abserption Spectrometer & Inductively Coupled
- , Plasma Atornic Emission Spectrometer (ICP-AES) & UV-VIS Spectrophotometer,
(2) With reference to EPA 3540C & EPA 3550C. Analysis was performed by GC-MS.

Results ' Please refer to next page.

Signed for and on behalf of
SGS-CSTC Lid

=

Zhang Li, Amy
Sr. Engineer

& (el AR |

EVENE | i .;: N 0f are accessible atwww.sgs.com, Altention is drawn to the limitations of iability, indemnification and jurisdichional policies

'\. its shown in this Test Repaort refer only 1o the 3a mple(s) tested unless otharwise stated and such sample(s) are retained

forpd -szsngim i Report shall not be reproduced excapt in full, withoul wiitten approval of the Comparny
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TEAMYOUNG  MULTILAYER CERAMIC CAPACITORS

_SGS

Test Report No.- GZ0B09138158/CHEM Date: SEP 13,2006  Page 2 of 3

Results :

(1)

Item Unit MOL Brown “chip capacitor” [mixed)
Lead Cantent (Pb) mgfkg 2 N.D.
Cadmium Content (Cd) malkg 2 N.D. ]
Mercury Content (Hg) malkg 2 N.D.
Hexavalent Chromium Content [Cr(W1)] | mafkg 2 N.D,
Note : - N.D. = Not Detected (< MDL)

- MDL = Method Detection Limit

- ma/kg = ppm

(2)

Item Unit MDL Brown “chip capacitor’ (mixed)
| Flame Retardants

| Polybrominated Biphenyls (PBBs)

| Monobromobipheny! ma/kg <] N.D.

| Dibromabiphenyl ma/kg 5 N.D.

| Tribromobiphenyl - mg'kg 7] N.D.

| Tetrabromobiphenyl mg/kg 5 N.D.

Pentabromobiphenyl mg/ka 5 N.D.

| Hexabromebiphenyl * mglkg 5 M.D.

Heptabremobiphenyl mag/kg 5 N.D.
Ogctabromobiphenyl ma/kg 5 N.D.

| Nonabromodipheny! ma'ka ] N.D.

| Decabromodiphany ] ma'kg 5 N.D.

| Polybrominated Diphenylethers (PBDEs)

_ Maonobromodiphenyl ether mg’kg 5. N.D.
Dibromodipheny| ether mg/ka 5 a N.D.
Tribromadiphenyl ether mafkg 5 N.D. -
Tetrabromodiphenyl ether mg'kg 5 N.D. o
Pentabromediphenyl ether mglkg 5 N.D.
‘Hexabromodiphenyl ather mglka 5 N.R

'Heptabromodiphenyl ether ma'ka 5 N.D.

Octabromadiphenyl sther mglkg 5 N.D.

| Nenabromodiphenyl ether mglkg 5 ND.

| Decabromodiphenyl ether malkg 5 N.D. |

Mate : - N.D. = Not Detected (< MDL)
- MDL= Method Detection Limit

- mg/kg = ppm
Remark - As requested by client, the test was conducted as whole / part sample, for the sample can't be disjointed.
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Test Report No.: 5Z0609138158/CHEM Date: SEP 13,2008  Page 3 of 3

SAMPLE PHOTO

17

*** End of Report *** G

b or are accessible at wew sgs.com. Altention is drawn 1o the limitations of liability, indemnification and jurisdictional polickes
'\-. Its shown in this Tes! Report refer only to the sample(s) tested unlass otherwisa slated and sush samplels) are retalned
| Report shall not be reproduced except in full, without writien appraval of the Company
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Test Report No.: GZ0609133159/CHEM Date; SEP 13,2006  Page 1 of 3

TEAM YOUNG ADVANCED CERAMICS COQ., LTD.
BU WEI JIN AN INDUSTRIAL ZONE, SHI GU GUAN LI QU, TANG XIA, DONGGUAN CITY,
GLANGDONG PROVINCE, CHINA

Report on the submitted sample said to be MULTI-LAYER CERAMIC CHIP CAPACITOR (MLCC)
Client Reference: ltem/Style/Het. No.: BME YoV

SGS5 Ref No 1 §Z10056804-5.4

Manufacturer’Supplier : TEAM YOUNG ADVANCED CERAMICS CO., LTD.
Sample Receiving Uate 1 SEP U7, 2008

Testing Period : SEP 07, 2006 TO SEP 13, 2008

Test Requested (1) As specified by client, to determine the Lead, Gadmium, Mercury & Hexavalent Chromium
content in the submitted sample.
(2) Determination of PBBs (Polybrominated Biphenyls), PBDEs (Polybrominated
Diphenylethers) of the submitted sample.

Test Method : (1) Lead content - With reference to EPA 3050B: 1885 & other acid digestion.
Cadmium content - With reference to BS EN1122: 2001 methed B & other acid digestion,
Marcury content - With reference to EPA 3052: 1895 & other acid digestion
Hexawvalent Chromium content - With reference to EPA 30604 1996 & EPA T198A: 1992
Analysis was performed by Atomic Absorption Spectrometer & Inductively Coupled
- 1 Plasma Atomic Emission Spectrometer (ICP-AES) & UV-VIS Spectrophotometer.
(2) With reference to EPA 3540C & EPA 3550C. Analysis was performed by GC-MS.

Results : Please refer to next page.

Signed for and on behalf of
SGS5-CSTC Ltd

A,

Zhang LI, Amy
Sr. Engineer

Fl s shown in this Test Raport refer anly to the sample|s) tested unless otherwisa slated and such sampleis) are retained
ikl Report shall not be reproduced axcent in full, without wrillen approval of the Company.
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Test Report No.: GZ0B09138159/CHEM Date: SEP 13,2006  Page 2 of 3
Results
(1
Item Unit MDL Lt-brown “chip capacitor’ {mixed)
Lead Content (Pb} ma'kg 2 . N.D.
Cadmium Cantent (Cd) mg/kg 2 N.D.
Mercury Content (Hg) mg/kg 2 N.D.
Hexavalent Chramium Content [Cr(VI)] | mo/kg 2 N.D.
Nate - N.D. = Not Datected (< MOL)
- MDL = Method Detection Limit
- mgfkg = ppm
(2) :
Item Unit MDL Lt-brown “chip capacitor” (mixed)
_Flame Retardants
Polybrominated Biphenyls (FEBs)
Monobromobiphenyl - mgikg 5 N.D.
Dioromobiphenyl mg'kg 5 N.D.
Tribromabiphenyl B mgikg 5 N.D.
Tetrabromobiphenyl mg'kg 5 B N.D.
Pentabromobiphenyl malkg 5 N.D.
Hexabromobiphenyl ‘' maglkg 5 N.D.
Heptabromaobipheny! markg 5 N.D.
_Octabromobiphenyl mg/kg 5 N.D.
| Nonabromodiphenyl mgikg 5 N.D.
Decabromodiphenyl ma'kg 5 N.D.
| Polybrominated Diphenylethers (PEDEs)
. Monobromediphenyl ether mg/kg =] N.D.
Dibromediphenyl ether magikg 5 N.D.
| Tribromadiphenyl ether ma/kg 5 N.D.
Tetrabromodiphenyl ether malkg 5 N.D.
| Pentabromodiphenyl ether B malkg 5 N.D.
| Hexabromodiphenyl ether mg/kg 5 N.D.
| Heptabrormodiphenyl ether malkg 5 N.D.
Octabromodiphenyl ether malkg 5 _N.D.
Nonabromediphenyl ether malkg 8 N.D.
Decabromadiphenyl ether mg/kg 3 N.D.

Note @ - N.D. = Not Detected {< MDL)
- MDL= Melhod Deleclion Limit

- mglkg = ppm
Remark - As requested by client, the test was conducted as whole / part sample, for the sample can't be disjcinted.

W ilfs shown in this Test Report refer only 1o the sample(s) tested unless otherwise slated and such sample(s) are retained
a1 Report shall not be reproduced axceplin full, without witten approval of the Company.
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Test

therain. The

Report Mo.: GZOE09139159/CHEM Date: SEP 13, 2006 Page 3of 3

SAMPLE PHOTO

*** End of Report *** 3

e, ssUad by the Company subjeat 1o its General Conditions of Service printed averleal or attached. Said Conditions are also
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Team Young will replace all chip capacitor that is defective in manufacturing,
labeling or packing. You may call us toll free at 0800-321-330 (0800-321-331) for assistance.
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