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MULTILAYER CERAMIC CAPACITORS 1

1. @~ |&EB (Scope):

L*jéﬁ%?;ﬁf'w?ﬁ&?] SR Bé#é?.‘j?ﬁ?’ﬁ(The specifications are applicable to all series of chip type
multi-layer ceramic capacitor.) -
Eu;fﬁ(lncluole) /i TVF1H (Dielectrics):  NPO(C0G), X7R, X5R and Y5V

?51:’”’ y "L5] (Chip Size): 0402, 0603, 0805, 1206, 1210, and 1812.

K 7Y [8'(Capacitance): 0.5 pF~22.0uF
X ’FIJFI*’T"E J?j}gﬁ”éj\ fA‘ SS-00259 HI by 1* A ZEE PET( G LR AT RE R 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. %’Tﬁ?ﬁf_ (Part Numbering System):

£15 [F|(Example)

0805 Y 104 M 500 A D
el N e R T
hip Size Dielectrics Capacitance ||Rated Voltage | | Thickness Packing Q'TY
Type=LxW N=NPO(C0G) Tolerance | |Two significant A:0.60£0.10mm | A: 1KPS/Reel
0201=0.6x0.3 B=XTR (=B) B=+0.1pF digits followed by | | B:0.82+0.12mm | B:2KPS/Reel
0402=2100X0.50° | | W=X5R C=£0250F |05 of zeros. /N085:0.15mm | C:3KPS/Reel
0603=1.60x0.80 1} y=Y5V (=F) D=20.50pF e 10" N D: 4KPS/Reel
0805 =2.00x1.25 F=+1.0% 250=25x10 (For 0805/1206) E- 15KPS/Reel
1206 =3.20x1.60 G=£2.0% =25Voe C: 1.25:0.15mm | . 10Kps/Reel
1210 =3.20x2.50 %f]@j H=+3.0% 500=50Vp¢ D: 1.60+£0.15mm | J- 2.5KPS/Reel
1812=4.50x3.20 Ea aditance J=45.0% 101= 100 Ve N:1.900.20mm | F: others
(mm) Twosignificant | | K=£10% | |251= 250 Vi, E:250+0.20mm | G: 15KPS/Cartridge (0603)
digitsfollowed | | M=220%  ~l601- 500 v, | | F:3206025mm | H: 10KPS/Cartridge
by no of zero. Z=-20, +80% 10221000V H: 0.50+0.05mm K: 50KPS/Cartridge(0402)
104=10x10" P=-0, +100% - pe O L: 5KPS/Cartridge(0805)
302=3000 Vpc
— N N H H .
3. NS4t (Dimensions): 4
BW
W, I T
< - >
= = FHL e E)
| 4 | TR R
A) (B) © (D) (E) (F) (H) (&)
0201 | 0.60+0.03 | 0.300.03[0.15+0.05| — — — — — —  [050£0.05 | 0.30+0.03
1.00+0.05 | 0.50+0.05 _ — _ — _ —  |os0x005| —
0402 | 700£0.20 | 0502020 | %-2°£010 0:5020.20
1.6020.10 _ _ _ _ _ _ _
0603 | 1'g0+0 20 | 0826012 [0.40£0.15 0.82+0.12
2.00£0.10 | 1.25:0.10
0805 | 21005020 | 1924020 |-50£0.20 | 0.600.10 | 0.85:0.15 | 1.25:0.15|  — — — — —
3.20:0.15] 1.60+0.10 _ _ _ _ _
1206 | 350090 | 160+0.20| 0-60%0-20 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| — — [ 1.25$0.15 | 1.6040.15 | 1.90£0.20 | 250020 | — —
1812 | 4.500.50 | 3.2040.25]0.60£0.35| — — [ 1.25¢0.15 ] 1.60£0.15 — [250%0.20 [3.20£025 | —
Oct.  (2006.10)
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4. K@ (Capacitance Range):

Y5V
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Y5V i (Tolerance): M (£20%), Z (-20, +80%) - 'F4 % (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 N: 1.90+0.20mm E: 2.50+0.20mm F: 3.20+0.25mm H: 0.50+0.05mm
J\JJ‘?@HEUEIU%?{/U\?EJ‘ J%Fﬁ#ﬁ?if‘?tﬁfﬁﬂﬁé(Above capacitance for reference only, actual cap range
depends on the standard products.) -

X7R(=16V)/X5R(< 10V)
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| [ [c] [Bls]8] [ |

[B]B|B[B]

X7R(=16V)/X5R(< 10V)
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XT7R/X5R ‘= (Tolerance): (16V, 10V):3(5%),K(£10%),M(£20%) - 'E1 ¥ Thickness: A: 0.60£0.10mm B: 0.82+0.10mm
0.850.10mm(for 0805/1206) C: 1.25£0.15mm D:1.600.15mm N:1.90+0.20mm E:2.50+0.20mm F:3.20+0.25mm H:0.50+0.05mm
I J_FWE?UFKJ%%',U\ZEJ‘ }ﬁafﬁ’{ﬁiﬁﬁﬁ%‘ﬁémbow capacitance for reference only, actual cap range
depends on the standard products.) -

NPO (C0G)
0402 0603 0805 1206 |
100 | 50 | 25 [ 10 [250100] 50 | 25 [250[100] 50 | 25 |630]250] 100 | 50 | 25

OR5~0R9 | H |H B|B

1RO~9R9 | H |H B|B AlAlA B | B
100 H |H B|B AlA|A B |B
120 H |H B|B AlA|A B | B
150 H|H B|B AlAlA B |B
180 H |H B|B AlA|A B |B
200 H |H B|B AlA|A B | B
220 H |H B|B AlA|A B | B
270 H|H B|B AlA|A B |B
300 H |H B|B AlA|A B | B
330 H|H B|B AlA|A B | B
390 H|H B|B AlA|A B | B
470 H|H B|B AlAlA B |B
560 H |H B|B AlAlA B | B
680 H|H B|B AlA|A B | B
820 H|H B|B AlALA B |B
101 H |H B|B|B AlA|A|C B | B
121 H|H B|B|B A|A|A]|C B |B
151 H|H B|B|B AlA[A|C B |B
181 H|H B|B|B AlA[A|C B |B
201 H |H B|B|B AlA|A|C B | B
221 H|H B|B|B A|A|A]|C B |B
271 H|H B|B|B AlA[A|C B |B
301 H |H B|B|B AlA|A|C B | B
331 H |H B|B|B AlA|ALC B | B
391 H B|B|B B|B|B|C B |B
471 H B|B|B B|B|B|C B |B
561 H B|B|B B|B|B|C B |B
681 H B|B|B B|B|B|C B |B
821 H B |B B|B|B|B|C B |B
102 H B|B B|B|B|B|C B |B
122 H B | B B|B|B|B|C B |B
152 H B B|{B|B|B|C B |B
182 H B B|B|B|B|C B |B
222 H B B|B|B|B|C B |B
272 H B clciclc B |B
332 H B c|C|C|C|B|B|B
392 H B cjc|c B|B|B
472 B clcl|c B|B|B
562 B clclc Bl B |B
682 B clclc clc|c
822 B ClC c|c|cC
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Alllen MULTILAYER CERAMIC CAPACITORS 5

103 B C|C C
123
153
183
223

273
333
393
473
563
683
823
104 C
NPO ‘3% (Tolerance) NPO(COG) (0.5 ~5.0pF) : C (20.25pF) NPO(CO0G) (= 10pF):
F(+1%), G(+2%), H(+3%), J(+5%), K(+10%) NPO (5.1 ~ 9.9pF) : D (+0.50pF)
Fi M, (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 N: 1.90+0. 20mm E:2.50£0.20mm F:3.20£0.25mm H:0.50+0.05mm
N Wt IJ?:'F’\’ il &Fﬁ[}ﬂ@féfﬁﬁ‘, £ 7% (Above capacitance for reference only, actual cap
range depends on the standard products.) -

QO OO, ¢,

[elielielivlielle!

VR &R (Operating Temperature Range):
NPO(COG) : -55C ~ +125C
X7R : -55C ~ +125C
X5R : -55C ~ +85TC
Y5V : -30C ~ +85C

6. X% (Storage):

6.1 ﬁfﬁil (49 (Keep the storage environment conditions as following) :
IEVE (Temperature) @ <407C
iiﬁ (Humidity) : =85% RH
6.2 7 ffi ™1 [/F'J% ek %i[” » %E&#‘EITE'T%E RSN R IR e
(Don’t open the tape until the parts are to be used, and store them within one year since the date printed on the
reel.)
6.3 ¥ 5 “%Q i 3 {21 i0 ™ ]5R B (Use the chips within 3 months after the tape is opened.)
6.4 5] ﬁ fi %m‘ﬂ E?F‘;'E J% (Class2&3, B/\N KoY FHR]) [Iﬁ?ﬁﬁf%?ﬂ@ﬁﬂ N ER “’Fﬁ‘fguﬁ
ﬂﬁ l% wE [ 0 (25> 2S5 SR R e B O il e TR
For product of high dielectric constant (CIassZ&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.)

l‘l quj MR HIEREF (Specification and Test Condition):
# ffi(Capacitance (Cp)):

J’"E’T(Dlelectrlcs) H([LAEYE (Specification) FISRE{F (Testing Condition)
'NPO(COG) SEFT TR FHE<1,0£0.2Vrms, #id IMHz+10%
(Within the specified tolerance) Fc>1000pF, 1KHz+10%)

C: £0.25pF,D: +£0.5pF,J: +5%,k:+10% ﬁiﬁj—?@?l’ 24 /Jﬁ % ’&f%ii?‘idﬂ@ 25 A N R
(at 25°C 24 hrs after annealing)

X7R/X5R SVETNITN BRI Cp =10uF
(Within the specified tolerance) %—ﬁﬁ 1.0+£0.2Vrms, #iz 1KHz+10%
J: £5%, K: £10%, M: +20% Cp >10uF

E;{ . 1.040.2Vrms, 7’;‘?} 120Hz+20%
TEE E‘l' 24 o i RIS 25 78 T RS
(at 25 C 24 hrs after annealing)

Oct.  (2006.10)
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T IKHZ£10%
X7R

X5R

DL 45 DLk 415 FEE<0.5£0.2Vrms,

0603=225 (10V); 0805=106 (6.3, 10V)

0402=475 (6.3V); 0402=225 (10V);
0603=106 (6.3V) ; 0603=475 (10V)

Y5V

SEETN BT
(Within the specified tolerance)
M: £20%; Z: -20%, +80%

Cp =10uF

Cp >10uF
HE

(A}

?‘fﬁﬁ 1.0£0.2Vrms, #fi= 1KHz+10%

.0£0.2Vrms, iﬁ} 120Hz+20%
f?é" 24 'J\E\ﬂj‘ % ’Tj:f%ii?ﬁﬂ@ 25 % IR
(at 25°C 24 hrs after annealing)

7.2 Hrarap 3 (Dissipation Factor (DF)):

=Y RT H|L42 ¥ (Specification) IR 5 (% (Testing
FDieIectrics) Condition)

NPO(COG) |Cp<30pF, Q=400+20Cp; Cp=30pF, Q=1000 2Hx1.0+0.2Vrms,

(Q=1/DF) #Fid IMHz£10% at
25C
(Cp>1000pF,
1KHZz+10%)

X7R %E{L_”F{—TE‘*(Rated voltage) =50V, DF<2.5%(Tan § <0.025) FE<1.0+0.2Vrms,
0603=1UF; 0805=1UF; 1206=4. 7TUF; DF=10%(Tan 6 =0.1) ﬂ;‘ﬁ}‘ 1KHz+10%,at
#ErE R (Rated voltage) = 25V, 16V, DF =3.5%(Tan § =0.035) 25T
0201=0. 01UF; 0402=0. 033UF; 0805=0. 68UF; 1206=2. 2UF; DF=5%(Tan
6 =0.05)
0603=0. 33UF; 1206=4. TUF ;.DF=7%(Tan 6 =0.07)
0402=0.47UF; 0603=0.68UF; 0805=2.2UF; 1206=4. 7UF; DF=10%(Tan
6 =0.1)

%’E{L;%E%Rated voltage)= 10V, 6.3V, DF=5.0%(Tan 6§ =0.05)
0402=0. 33UF; 0603=0.33UF; 0805=2.2UF; 1206=4. TUF; DF=10%(Tan
6 =0.1)
0201=0. 1UF; 0402=1.0UF; 0603=4. 7UF; 0805=10UF; 1206=22UF;
DF=15%(Tan § =0.15)
X5R %E%;%E%Rated voltage) =50V, DF <2.5%(Tan § <0.025) E5/E%1.0+0.2Vrms,

0603=1UF; 0805=1UF; 1206=4. 7UF; DF=10%(Tan¢ =0.1)
#ETL T EY(Rated voltage) = 25V, 16V, DF=3.5%(Tan § =0.035)

0201=0. 01UF; 0402=0. 033UF; 0805=0. 68UF; 1206=2. 2UF; DF = 5%(Tan
0 =0.05)

0402=0.47UF; 0603=0.68UF; 0805=2.2UF; 1206=4. TUF; DF=10%(Tan
0 =0.1)

;%ETJ\L_”FI:TJE:*(Rated voltage)= 10V, DF =5.0%(Tan & =0.05)

0402=0. 33UF; 0603=0.33UF; 0805=2.2UF; 1206=4. 7UF: DF=10%(Tan
6 =0.1)

0201=0. 1UF; 0402=1.0UF; 0603=4.7UF; 0805=10UF;
DF=15%(Tan 6 =0.15)

%E%L_’%’E*(Rated voltage)= 6.3V,

0402 C<0.22uF ; DF =5.0%(Tan 6 <0.05) ; C=0.22uF DF=8.0%(Tan 6 =0.08)
0603 C<2.2uF ; DF=5.0%(Tan 6 =0.05) ; C=2.2uF DF=8.0%(Tan 6 =0.08)
0805 C<4.7uF ; DF=5.0%(Tan 6 =0.05) ; C=4.7uF DF=8.0%(Tan 6 =0.08)
1206 C<10uF ; DF =5.0%(Tan 6 =0.05) ; C=10uF DF=8.0%(Tan & =0.08)
0402=0. 33UF; 0603=0.33UF; 0805=2. 2UF; 1206=4. TUF; DF=10%(Tan
6 =0.1)

0201 =0. 1UF; 0402=1. 0UF; 0603=4. 7TUF; 0805=10UF;

1206= 22UF;

1206=22UF;

HF 1KHz+10%,at
25C

Oct.
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DF=15%(Tan § =0.15)

Y5V %’E{L;%E%Rated voltage) =50V, DF=5.0%(Tan 6 =0.05) =2Hx1.0+0.2Vrms,
0603=0.1UF; 0805=0.47UF; 1206=4.7UF; DF=7.0%(Tan 6 =0.07) i 1IKHz+10%, at
g’E%%E%Rated voltage)=25V, DF=7.0%(Tan § =0.07) 25°C
0402=0.068UF; 0603=0.47UF; 0805=0.33UF; 1206=4. TUF; DF=9.0%(Tan
6 =0.09)

3§@ﬁ%Rated voltage) = 16V, DF<9.0%(Tan 6 =0.09)

0402=0.22UF; 0603=2. 2UF; 0805=3.3UF; 1206=10UF; DF=12. 5%(Tan
6 =0.125)

%’E%%E%Rated voltage) = 10V, DF=12.5%(Tan 6 =0.125)

0402=0.47UF; DF=20%(Tan S =0.2)

%ETJ\L_’”F%E*(Rated voltage) = 6.3V, DF<20%(Tan § =0.2)

7.3 g Pi(Insulation Resistance (IR)):

F%J’? ¥F(Dielectrics) H([LABYE (Specification) FIERE{F (Testing Condition)

NPO(CO0G) IR> 10GQ2 orRxC=500MQ-uF T 25C fﬁIE'J%E%F{T‘EﬁEU% 605 FJ o
| ¥ £ifEr(Whichever is smaller) (Rated voltage for 60+5secs ,at 25C)

X7R/X5R IR>10GQ orRxC=100MQ-uF
Y5V | ¥ EnfEnve (Whichever is smaller)

7.4 W’F%T‘E*(Dielectric Strength (Flash)):

B /i ¥T(Dielectrics)| | EARYE(Specification) SR (% (Testing Condition)
"NPO(COG) I PR REAR D 5 s [Classl %' | 3 gﬁg%@w Class2 #13 "] 2.5 rﬁ i
XT7R/X5R JHIZE(No remarkable visual F | 5 | 1]% 50 E24 > [ IJE;F' e
Y5V damage or flash over during FEE] 200 |4\ v ?: (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(CO0G) 7%@%1?'%%&@@5%}%&1@@%{ LT 500V pg, U R 1257 -
X7R HZ4(No remarkable visual  |(500V — 200% of rated voltage for 1 to 5 Seconds.)

damage or flash over during 3Er£?=@t 1000V - *'| 15 ]Sff, u%ﬁt_%ﬁﬂfﬁqgf 1E[5F] -
test) (1000V - 150% of rated voltage for 1 to 5 Seconds.)
LRSS 2000V Hl1.2 ]sfr, e R 15 57
(2000V or above — 120% of rated voltage for 1to 5
Seconds.)

eI, 500V ] 5000V V] T ARl TS -
(1/2-KV to 5-KV parts are to be tested in a non-corrosive dielectric fluid or potted.)

7.5 # = Eli’hﬁwﬁﬁ :(DC Woltage Coefficients):

X7RIX5R » Y5V ﬁ’?‘?g*% (NPO(COG)Bé 7+)a:m| fﬂ?ﬂw@‘ ] If"'“‘ifgl f#ﬁu’rﬂp@@ = Eﬁrﬁ“@ S F
Jﬁﬁiﬁﬁ%léﬁ ) %’ﬁt&*%fﬁt‘?ﬂﬂé IE ) EEEE §=’F~ fill[% [RpvaH N 38 %+ > P45 DC blas }FF’E ﬁ I
fi ?’*4 PE - TR SR - ﬁ:ff RUPA B PR i IR Ty 195~ [y 7 PR

(=g ERREAEO
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.

ACp (%)
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10
0— NPO
~10 -
-20
-30 — XTRIX5R
—40
-50 - Y5V

B N A N A A O

10 20 30 40 50 60 70 80 90 100 110 Vpc/mil

76 ﬁ‘@%?@\jﬁ?ﬁﬁl@%ﬁ’:(ﬁxc Voltage Coefficient):

XTRIX5R {5 Y5V ﬁfzﬁ*ﬁ*&ﬁ'(l\lm(eoe)%% WOl PR R Sl 2 RS
ARSI T [T - Fo R AL TR+ R p R A [
b PR 5 VIims /mil Vi S Berop S0 o IR B RN T R ey [

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.

A\DF (%)
7 —
6 — Y5V
5]
4 E XTRIX5R
3 —
2]
1 NPO
LN I L I N L A
2 4 6 8 10 Vrms/mil

7.7 ?ﬁ'f@%ﬁﬁf&ﬂﬁfj%fﬁ?(Aging Rate):
’ f‘?ﬁy(mRD(SR HIYSV, B NPO(COG))WT? AU U R I S EERLE XTR/XSR ATYSV iy FLI fi g? il

ﬁ%wﬁwmﬁﬁ’ﬁ@§ﬁ%m%ﬁﬂm%°

There are capacitance-aging rate of dielectrics (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 —] X7RIX5R

-30 Y5V
S B B _
0 1 10" 10* 10® 10*  aging-hours

#ifj|(Example): (1) X7R at 10®hours
/A\Cp =-10%, Decades=3
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Aging Rate= -10+3=-3.33 (%, decade-hours)
(2) Y5V at 10®hours

/A\Cp =—20%, Decades=3

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

Bx /T Wr(Dielectrics H|& = (Specification fr esting Condition
ff ®F(Dielectri LABE (Specificati IS5 % (Testing Condi
"NPO(COG) £ & fl#@ [~ (No capacitance change) T2 Ejgﬁifb%ii?m [ 25C ™
X7R/X5R “‘,’f@@ (=] %+ 3.5%/10 ‘| E?JJ% (Capacitance |(Without electric load and keeping
hange less than 3.5%/decade-hours) at25cC) -
Y5V K [ [ [T 7%/10 'J‘]ﬁ (Capacitance
hange less than 7%/decade-hours)

fﬁﬁé‘[‘%iﬁﬂ% Environment Test:
8.1 {5 Ex (Breakdown Voltage (BDV)):

B TF(Dielectrics) P|LAEYE (Specification) IR (F (Testing ondition)
"NPO(COG) eI 200 (R FE - H RS 8 lg,gﬁ 300 R FPAET R @
X7R/X5R LEHEYMore than 8 times f rated voltage This spec|= éﬁ@gﬁ& & ﬁ*ﬁycf t
Y5V is sunable to the rated voltages no greater than 100V.) - 'Ex ( By increment rate 300
/sec. Until chip breakdown)
NPO(COG) 200 R : 5 e EV*(ZOOV 5 times of rated voltage) \J 300 [REFPAYSET IS ﬁ
X7R 500 & : 2. 5;%ﬁiE’EP'tSOOV 2.5 times of rated voltage ALJF’\ LR Efﬁi*ﬁgﬁm &
1000 & @ 2 f# 4 E5(1000V: 2 times of rated voltage) F By increment rate 300
2000 {& @ 1. Sfﬁ%’ﬁikg&(ZOOOV 1.5 times of rated voltage) /sec Until chip breakdown)

>2000 (& : 1.2 '?'%ﬁ {L_F%'Eﬁ (>2000V: 1.2 times of rated
voltage )

#EEFE T, 500 £ 5000 1 fﬁﬁu A A RS
1/2-KV to 5-KV parts are to be tested in a non-corrosive dielectric fluid or potted.

8.2 /je ] 1iH|EE(Break Strength):

|?‘-—}"‘ﬁ TT(Dielectrics)| H| A (Specification) | JJER{E(F (Testing Condition)
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NPO(COG) SRR i RS 1] DN [ R U e B
X7R/IX5R (Thfickness Force Value (AVE - 36)) (Apply force as shown and record ‘the force
Y3V A >0.5Kg figure while the capacitor breaks.) -
B =1.0Kg
C  220Kg ' l Force
D =3.5Kg Pressuring Rod —
E =3.5Kg i
F =3.5Kg
H =(0.4Kg Testing Stand
8.3 HiplEHE(Bending):
F%f—“ﬁ ET(Dielectrics)|#{| t48¥& (Specification) FIERfEiF (Testing Condition)
NPO(C0G) I PR ”Fﬁ'@é Hjﬁ*ﬁ*%'%”f”lﬂﬂ:ﬁﬁ SR RS o ) 0.2¢
10I3F ] f I;El@ [*<0.5pF - |0.1mmisec [iU{% * Eﬁﬁﬂ:&ﬁg“ Edid s 35[]5;;7%@
|;g*|>10p FL fifiAgh (™7 [1.0£0.1mm> = @‘F” S+lsec’ } i’ Lm@u FL fifi Solder
5% v the capacitor on testing substrate and put it on testing
No remarkable visual damage |stand. The middle part of substrate shall successively be
Cp change <0.5pF (Cp=10pF) |pressurized by pressurizing rod at a rated of about
Cp change within+5% 0.2+0.1mm/sec. until the deflection become means of
(Cp>10pF) the 1.0+£0.1mm and lease the pressurizing rod after 5+1
X7R/X5R %@g\pﬂ%_f’ﬁg"fg ) ﬁ@@[f% sec. To measure the capacitance.
T +12.5% V[ (MR ¥ (Related STD.): JIS C 5101-10-1999 /JIS C
No remarkable visual damage 6429)
Cp change within £12.5%
Y5V

PR e
T££30%. 7]

No remarkable visual damage
Cp change within +30%

Force

Pressuring Rod

Testing Substrate

5mm Capacitor
I |
Testing Stand 90+4mm

8.4 /& G HIZH(Solder-Ability):

?t?ﬁ ET(Dielectrics) | #{| t4E¥& (Specification) FIERE{F (Testing Condition)
NPO(COG) NG 95%?[13'L?[FL1<5% FELEIEVE (Solder temperature): 23045°C ; 240+5°C
XTRIX5R (95%min. coverage of both terminal |}21# [ if](Dipping time): 21 seconds.

Y5V

holes or rough spots) -

electrodes and less than 5% have pin

YELER A5 (77 (Solder): S n/ P b=63/ 37; S n =~100
£ (Preheating): 80~120°C 10~30sec
;H Fﬁ’g,H Gk .Fi?[u’:jﬁm AW ERH 1(Completely
soak both termlnal electrodes in solder)
(FF'BEAE2 ¥ (Related STD.): JIS C 5101-1998 / JIS

C 5102 clause 8.4)

8.5 B E v (Resistance to Soldering Heat):

| /f ®F(Dielectrics)

| {8 (Specification)

| JERE(F (Testing Condition) |
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NPO(C0G)
(Classl)

IHEEPRREAES - K R [ £2.5%
+0.25pF V| > I'Jfie " £ > Cp<30pF,
Q=400+20Cp; Cp=30pF, Q=1000 ~ Ffi
IR R 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)

XT7R/X5R
(Class2)

912 PIRLAE o @ £7.59%. ) -
facap S A SRR T R AR A
TﬁJ(No remarkable visual damage

Cp change within +7.5%

DF (Tan ¢ )meet initial standard value

IR meet initial standard value)

Y5V
(Class3)

I AR fﬁ i [~ 7 +20%0 [*] -
ﬁ?ﬂ@ﬁsﬂ'i‘iﬂi’ RS == AR A
{ﬁJ(No remarkable visual damage

Cp change within +20%

DF (Tan ¢ )meet initial standard value

IR meet initial standard value)

HENEE © 2705C

Solder temperature: 270£5°C

\%‘d‘fﬂllﬂj fil] @ 10+1 *)

Dipping time: 10+1 seconds
PRI (5} ¢ 518

Solder: S n=~100

it #EHfl1 Classl S Jsfﬁ'f 2412Hrs,
Class 2,3 %ﬁ?ﬁfﬁf 8F4Hrs » ’rﬁ?ﬁﬁpl?}j
VORI R i
Measurement to be made after being kept
at room temperature for 24+2 (Classl) or
48+4(Class 2,3) hours. Recovery for the
following period under the standard
condition after test.

(HEIREfE ¥ (Related STD.): JISC
5101-10-1999/ JIS C 6429)

8.6 JEVE f’ﬁfﬁ?ﬂﬂ%ﬁﬁemperatu re Cycle):
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It gl:mﬁﬂ%gﬁg‘%j FF’;" [';ETE‘\ figh [T £20% [ K
=25V > DF<5% ; 16V~ DF<7%FL—F il
ARYEEE RN R A

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

/1 ¥T(Dielectrics) H|EAZ¥E (Specification) W[FRE % (Testing Condition)
"NPO(COG) IF P %gfaz}g A [ [~ £2 5% Y TN GMEERURE ™ 1000 S PR
+0.25pF V| > I'Jdig A R > Cp<30pF,  |(To perform 1000 cycles of the stated
Q =400+20Cp; Cp> 30pF, Q=1000 » &1 ¥l Egtvironrrlent) . s
YTy YA ep  temperature iming
Vlsil daniilge (ARl (No remarkable ) = o e 30+3min.
Cp change within +2.5% or +0.25pF 2 25C 2~5min.
whichever is larger 3 125°C+2 30+2min
Cp<30pF,Q=400+20Cp ; Cp=30pF,Q= (85°C for X5R)
1000;(Q=1/DF) 4 25°C 2~5min.
IR meet initial standard value EER: I'f;’L [ 2422Hrs V5] ygugﬂ[i
XTR/X5R IR VIR FL' filiAgh (=71 £7.5%. V'] » (Measurement to be made a1tter bemg
>25V » DF=2.5% ; 16V > DF§3.5%%’1E’ kept at room temperature for 24+ 2
IR R AR (No hours) -
remarkable wsual damage (Ff'REME? Y% (Related STD.): JISC
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

7 SHEEOBUR ™ fi1000 PR
¢|(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 25°C 2~5min.
& AR RS 2422Hrs oE E IS
(Measurement to be made aﬁter belng

kept at room temperature for 24+ 2
hours.) -
7FEIEF‘M@{‘E(ReIated STD.):

JIS C 5101-1998 / JIS C 5102 clause

9.3)

8.7 JEV PERNE T HJEE (Damp heat cyclic (temp. cyclic)):

B TF(Dielectrics) P|LAEYE (Specification) WIFEEE [F (Testing Condition)
"NPO(COG) I PR ﬁ;’e’n@ﬁi +59%p5 +0.5pF 1 [[=4E %  25°C --> 2.5hrs. --> 65
(Class1) [ ] JeEA§ 53 5 Cp<30pF,Q=200+10Cp ;Cp= |C (3hrs.) --> 2.5hrs. --> 25°C -->
30pF,Q=200; (Q= l/DF) IR=1000MQf% R*C=  |2.5hrs. --> 65°C (3hrs.) --> 2.5hrs.
50MQ-u F - I'J[ fififek -] £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=50MQ-uF whichever |_s25C _.>25hrs.-->65C (3hrs.)
is smaller.) - --> 2.5hrs. --> 25°C (2hrs.) --> -10°C
XTRIX5R JHEE PR o AR [ T £12.5%.V 7] DF |(3hrs.) --> 25°C (3hrs.)
(Class2) =5.0% > IR=1000MQFS R*C=50MQ-uF > I'|

B et e
Cp change within £12.5%
DF =<5.0% (Tan 6 =0.05)
IR=1000M<) or

is smaller.) -

(No remarkable visual damage

R*C=50M ) -u F whichever

4% 1 90~98% RH

Humidity: 90~98% RH
PIRSER - i@ 10 &

Test cycle: 10 continuous cycles

SARIFI : 24 T
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Y5V IHEE PR o (AR (™ £30% 1 [F) - 10V (Time of 1 cycle: 24hrs.
(Class3) FY 6.3V »DF=12.5%;16V >DF=10%; =25V »| 't #ifi[[1 Classl ’%.J‘ EHE! 2432Hrs,
DF=7.5%¢°IR=1000MQf5 R*C=50MQ-u F |'||Class 2,3 ﬁﬁ?ﬁfp A8TAHrs e
B! fifideg |- & 5% (No remarkable visual damage |1
Cp change within £30% Measurement to be made after being
DF = 12.5%for10V or 6.3V(Tan 5 =0.125) kept at room temperature for 24+2
10%for16V (Tan & <0.10) (Cl[a;sl) ;;r 48+4(Class Z,PT) hours.
7.5%for25V Above (Tan & =<0.075) (FFfRA = (Related STD.):
IR=1000MQ or R*C=50MQ-uF whichever JIS C 5101-1998)
is smaller
T < N| R {1 N
— RH 90-98% Stage |Time (h) |Temp. |Humidity
|70 a | 25 ~ |90~95%RH
el RN AREA Sy 7 0
=2 . c 25 ~ [90~95%RH
S
@ %1/ \ d 25 - |90~95%RH
30
| e 30 | 65C [90~95%RH
. f 25 - |90~95%RH
o 9 1~4 | 25C |90~95%RH
-5
=10 h 3.0 -10°C |Optional
01 2 3 45 6 7 8 9101112131415 16 1718 19 2021 22 23 24
Time in hours | 1~4 25°C |90~95%RH

8.8 %Fﬁ]iﬂﬂ%‘ﬁ(ufe Test):

/1 ¥T(Dielectrics) | LABYE (Specification) FIEEE[F (Testing Condition)
"NPO(COG) I EIRETPAE > T R~ £3%p5:+0.3pF V NHIZMIEVY © 125431C
') A% > (Cp<10pF) ,Q= Testing temperature:125+3°C
200+(10*Cp) ; (10pF = Cp<30pF), Q= P :
275+(2.5*Cp) ; (Cp=30pF), Q=350; 200% of the rated voltage
(Q=1/DF), IR=1000M Q% R*C=50 MQ-u F [IF[E\jfH] - 1000~1048 |-
P YR fli o[ E e Testing time: 1000+48/-0_hrs B
(No remarkable visual damage o RIS 2412Hrs s I
Cp change within +3% or +(.3pF whichever is |[*(Measurement to be made after
larger being kept at room temperature for
(Cp<10pF) Q=200+(10*Cp) ; (10pF = 24+2 hours.) -

Cp<30pF) Q=275+(2.5*Cp) ; (Cp=30pF) Q=
350 ; (Q=1/DF)

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

X7R/IX5R G PR o R £12.5%. ') > [HIRSEE ¢ 125487

=25V,DF =4%;16V Y 10V, DF=5%. IR= |Testing temperature:125+3C

1000M Q% R*C=50MQ-u F » I'J[I="fifrde |- 5 | FEEs t iy fﬁ%ﬁ’t’}%’éﬁ

E3¥%(No remarkable visual damage 00% of the rated voltage

Cp change within +12.5% T ] - 1000~1048 - [1

DF <4% for 25V Above & =<5% for 16V,10V |Testing time: 1000+48/-0hrs

(Tan 6 =0.04 for 25V Above & =0.05for [ # Il If#HET 48%4Hrs [y

16V,10V) 14:(Measurement to be made after
IR=1000MQ) or R*C=50MQ-uF being kept at room temperature for
whichever is smaller) 4814 hours)
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Y5V I PR Fﬁ A~ £30%0/ %] - [HIFHEVE © 85+3°C
16V > DF=10% ; =25V > DF=7.5% - IR=|Testing temperature:85+3°C

1000M Q5 R*C=50M Q-u F I'J[i fift i |- £ il - iy fif 4 LR
¥ (No remarkable visual damage 200% of the rated voltage
Cp change within +30% T ] - 1000~1048 [ 5
DF<7.5% for 25V Above & =<10% for 16V  |Testing time: 1000+48/-0hrs
(Tan 6 =0.075 for 25V Above & =0.10 for |7t %Il (e 48%4Hrs i [y
16V) 14 (Measurement to be made after
IR=1000MQ) or R*C=50MQ-uF being kept at room temperature for
whichever is smaller.) - 48+4 hours.) -
i'%: (/™ Prokopowicz & Vaskas &k 7t =4 fgi=0)
Theory : (based upon empirical formula modelled dy Prokopowicz & Vaskas)

t1/t2:(V2/V1)n*eXp ES/k(l/Tl-lng)

Es= Pseudo ir{"fj= Pseudo activation energy

K = Boltzman’s #iE{ Boltzman’s Constant

Subscripts 1 and 2 refer to test conditions.(simplified to t/t,=(V/V1)**10*exp((T+-T,)/20) )
F%]'TFJ‘ZE[JE%@E\HT [t} The equivalent device-hrs:

T=F a*n*t

== [’iiﬂﬂ%ﬁﬁﬁ fif] Equivalent device hours

N={[|ZEE7E! No. of devices under test

t=‘2E[J§:§€Eﬁ [t Test duration in hrs

F a="I;{i[<~" Acceleration factor=(V s/V Op)3'*10*exp((T test~ T op)/20)

T = Z8E 4 Test temperature

Top={f1" NEH% Operating temperature
T ALSFRET 2N The formula for the failure rate is:
F =n/T*k*10° FITS
n :*JEU%E%?H\ AL Total number of cumulative failures in the test
T =RdFI 7 ]'#Eﬁ [t Accumulated device-hours
K ={5F -~ [78¢ Coefficient of confidence level (n*K=0.917 if n=0)
l’ﬁ‘“\ﬁéz gL 60%fH K flisaffise, i 1
The coefficient K at 60% confidence level can be found from Tablel.

TAT [FoR] 7AW [RORR
No. of Failure| {75y K | No. of Failure HrK
1 2.02 6 1.22
2 1.56 7 1.19
3 1.39 8 1.18
4 131 9 1.175
5 1.26 10 1.17
. 1 Tablel

7 EX.

FORIIRS 1 ] RS G 15V,25°C N AR A QT T

The predicted 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).

AT AT R =
Dielectrics Rate Voltage No. of Failure FIT LIFE
NPO(C0G), X7R 25V 0 0.167FIT
50V 0 0.021FIT
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9. AN RAFE KT IEAIIT (Precautions on the use of MLCC):
9.1 % IV E A 1(Suggested soldering profile):

9.1.1 == = /&(Hand soldering):
F{,}'Elj{ﬁ@“@gﬁgj‘ IR ﬁ*ﬁr;m EEE %J:;;[sg;?fgflﬂﬁ*&'%(When correcting chips with a soldering iron, no
preheating is required if the following conditions are met.) -

“FIE ! (Item) % {% (Conditions)
"{<] (Chip size) 2.0 x 1.25mm max. 3.2 x 1.6mm over
kSR (Temperature of iron-tip) [300°C max. 270°C max.
L& 48 )i (Soldering iron wattage) [20W max.
1= (Caution) TSP %%%B’ﬁ%"ﬁg(m not allow the iron-tip to
directly touch the ceramic element.) -
Temperature (‘C) Hand Soldering Condition
Qalderinag
A ouUIuUthHINy ..'
*, Gradual
AT / ., cooling
Pre-Heating
1~2 minutes £0seg; max.

(For 1206 and under AT =190C ; For1210and over AT =130T )

9.1.2 75!'&(Soldering):

FEL G R ( solder Buildup )
(1) 19 =25 (Dip and iron soldering)
AR 1 L o [l P et D i S o
Use as little solder as possible, and confirm that the solder is securely placed.
(2) [phi#”5 (Re-flow soldering)
ﬁé@?ﬁ%@%?l“@%ﬁgj@ 7 0.2mm £ 0.3mm V[
When soldering confirms that the solder is placed over 0.2 to 0.3mm of the surface of the terminations.

(3) " & U= 7 SR AR {7)(Examples of good and bad solder application.)

(4) oy i 270°C R 20 Yy 230°CIR) 60 7)™ 4550 - ﬁ%%?f}ﬁ Al T ﬁé??ffﬁ%ﬁ It B
415 (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.) -

G) 15 Al + EHRETEFIIRE ™ 15 All(Cooling: We recommend natural cooling in the air.)

(6) %ﬁ%ﬁ?{ﬁ[ 1 A& (Cladding material of outer-electrode: S n (~100%).) -

Chip capacitor l
l I
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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SHEEDE % Eiﬁessive solder

EE
Temperature (C)

@’!ﬁ?i’!ﬁﬁ Adhesive

SHepb el Appropriate amount of solder

S EIiﬁ}'J} Too little solder

A YEASL [V AR T (R RR)
Infrared Re-flow Soldering Condition

250 (Max-270°¢)220~250%¢ Saldering
200¢ Keeping at room
200 AT 20s max. temp.
150 /
100 Pre-Heating
50
0
60s min.  1~2 minutes 20~40sec.  More than 2 minutes
(For 1206 and under AT =190cC ; For1210andover AT =130C )
I BVHF [pVEAE SRR (B
Temperatpre (C) Vapor Re-flow Soldering Condition
250
220~250Cc (M 70C)
200 Soldering
Pre-Heating keeping at room
150
100
50
0
< e Wl N
I I I "
2~3 minutes 10~20 sec. More than 2 minutes

Oct.
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L W kR TEER G F ()
Temperature (C Wave ( Flow ) Soldering Condition
250
220 ~250°C (N

200 | Pre-Heating | AT Soldering
150
100
50
0

& >|4 »
”

A
A 4

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

9.2 F g = FFiZEi(Consideration for automatic placement):
F F

fg&égfﬁd i %}%Z(Adjustment of mounting machine)
FPC #‘gﬁﬂ IRERE NN
Excesswe impact Ioad should not be imposed on the capacitors when mounting onto the PC boards.
2 USRI b P 2 Eﬂfﬁﬁg"”ﬁ

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

HiEfY(Not recommended) -HERY(Recommended)
T it
Cracks
HIpE iy g
(Single-sided
Mounting)

¥/

Supporting pin H

Crack

Double-sided |
/b

Mounting
Supporting pin

Solder peeling
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93 HIffiEEAY =T (PCB design):
9.3.1 HJ’EJ]J” ;ﬁ*’gﬂ%?r(PCB design):

[y 3 = = 254 3k (Solder buildup by flow method and soldering methods)
%ﬁ?{& HEEfy(Example of soldering to be avoid)

Chassis
Solder
Solder (ground solder)

1 Lead wire connected
\to part provided with
with lead wires
COF
[

|
Land Pattern ‘adhesive E_j /" other parts

Ve

lead wire of
component be

1 connected

Copper

}?ffg’% HEEf](Example of correct soldering)

Solder Resist Solder resist
Adhesive Ei

9.3.2 WE'[#]:*[JF%%HPattern Configurations):

I S AR U - SMD R B e R R
ff fﬁ&bﬂ} It r‘% b |' Ly =g T 52 ok 2] 4k {%(The followmg are examples of good and bad capacitor
Iayout SMD capamtors should be located to minimize. Any possible mechanical stress from board warp or
deflection.) -

T,

7 I-fiE(Not recommended) 1-fi(Recommended)

P ]’ﬂ%[ ﬁ&};‘ﬁ\ﬁ[[
(Reflection of
the board)

IR ﬁlﬁ%‘ll B [l E{fjﬁ%ﬁﬁ f71(The example below shows recommendations for better design.)

/_\/\_’

E

D

Perforation c

P

—1 0000 C——30000 ——
/ B

A Slit
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o] F=fif Magnitude of stress A>B = C>D>E

9.3.3.&%%&#@%(Design of Land-patterns):
'rﬁfﬁ’ﬁ"@*fr'ewegrf%ﬁﬁ LS, ] Gy 25 I ) » 0 AT 7 (The
following diagrams and tables show some examples of recommended patterns to prevent excessive solder

amounts. (Larger fillets, which extend above the component end terminations)) -
- A ﬁ‘ﬁ% *E'EEJE’!%%Z/LH | %‘Jﬁ =~] (Recommended land dimensions for a typical chip capacitor land

patterns for PCBs) -

Chip canacitor  Land pattern :
Solder-resist . .
| Chip capacitor

—_ Y
C ¢ i

PSP ] (1A 0 mm)Recommended land dimensions for wave soldering (unit: mm)

Type 0603 0805 1206 1210
Size L 1.6 2.0 3.2 3.2
W 0.8 1.25 1.6 2.5
A 0.8~1.0 1.0~14 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
[Pl T (17 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 3.2 3.2 4.5 5.5
W 0.5 0.8 1.25 1.6 25 3.2 5.0

0.45~0.55| 0.6~0.8 0.8~1.2 1.8~2.5 1.8~2.5 2.5~35 3.7~4.7
0.40~0.50 | 0.6~0.8 0.8~1.2 1.0-1.5 1.0-15 1.5-1.8 1.5-23
0.45~0.55| 0.6~0.8 0.9~-1.6 1.2~-2.0 1.2~-2.0 2.3~3.5 3.5~5.5

S OSR]I (R RS BIAE RE J [RI RIS i RS R  RR
(Excess solder can affect the ability of chips to withstand mechanical stresses Therefore, please take
proper precautions when land-patterns.) -

O|m|>

10. tuEE Packing:

10.1 ﬁ'@@l'fﬁi Bulk Case Packing:

fEivE s, 5,10,15K FH F& 50Kpcs & & (#F] T { o EPIAECK l%,l"]‘}k[ & (Standard packing 5,10,15K p&
50Kpcs /cartridge; others are according to customer request.) -
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F
F w G
b
o r ¥ ‘H
I L | — - [—
| |
(unit : mm)
I‘*Fl“f» (symbol) A B T C D E L F W | H G
Ny 6.8 | 88| 12 15 2 3 110 | 315 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

7 tLEEE! (Quantity of Bulk Case Packaging):

LL~] (Size) 0402 | 0603 | 0603/0805B 0805C
B (symbol) K G H L
diy™ BrEl Chip quantity | 50000 | 15000 10000 5000

10.2 =EEE? Tape Packing:
FE”H' E~] (Chip Size): 0402, 0603, 0805, 1206, 1210, and 1812.
g8 "~] (Reel Size):7 o~ F 13 4t~ (7" diameter standard and 13" available.)
;’T&F‘?ﬁf@ (Tape width):8mm (8mm tape width)
%EEFJ'(Paper Tape): %P7 0603 » 0805 #[1 1206 =% 4Kpcs » 4" 0402 &% 10Kpcs(Standard taping (8mm
paper width) suitable to 0603,0805and 1206, 4Kpcs/reel ;to 0402, 10Kpcs/reel.)
E‘;EJ?EFJ“'(PIastic Tape): ﬁﬁ f‘ﬁé R ﬁ HIRLE  AFS Imm 1 FE'F['H' » 4K FY 3Kpes &% (Suitable all sizes,
particularly for chip thickness over 1mm, 4Kpcs/reel or 3Kpcs/reel are available.)

10.2.1 ;ﬁfbﬁ“’txlfj (Dimensions of Packing Paper (paper tape)):

F G H

& o o\

C - -
LA
,
(unit : mm)

=K (Chip Size) 0402 0603 0805 1206
Zf- % (Mark) Htype | Btype | Btype | Btype
A (Width of Compartment) 0.65+0.10{1.02+0.10{1.50+0.10|2.00+0.20
B (Length of Compartment) 1.1540.10{1.81+0.10|2.3040.10{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
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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

10.2.2 Eﬁ?ﬂgﬁ»[\lfj (Dimensions of Embossed Packing (plastic tape)):
P2

A
v

' e e

. D
| - [
:E ;: v
| P :
...... N\ ——
KO 1 | )
""""" - (unit : mm)
Fi A (Chip Size) 0805 1206 | 1206 1210 1210 1812 1812
ZFi-% (Mark) C Type C Type | D Type CType| DType| CType D Type
A, (Width of compartment) 1.45+0.20{1.80+0.20|1.88+0.20|2.75+0.20{2.68+0.20|3.65+0.20 |3.66+0.20
B, (Length of compartment) 2.30£0.20|3.50+0.20|3.53+0.20 |3.55+0.20|3.46+0.20 |4.69+0.20 |4.95+0.20
Ko (Depth of compartment) 1.35+0.20|1.50+0.20|1.88+0.20|1.5540.20 |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 ##ji~i=] (Dimensions of Reel):
(i (Related STD.):EIAJ ETX-7001/ JIS C 0806/ JIS K 6870)
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hand
‘5
BN (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 13.520.8mm | 9.5+0.8mm

10.2.4 R T (Taping Figure):

_Trailer

: Unseal | Leader R

Feeding Direction =—

Epgg packing FE'#' lglg-ﬁ Minimum number of Empty
Chip quantity compartments
tWiER! Tape | Worker (PCS) | Trailer | Unseal | Leader
ﬁﬁ Paper D 4000 | 50min. | 50min. | 50 min.
E 15000
| 10000
J 2500
Ef‘ﬁﬁﬁﬁ Emboss| A 1000 20 min. 20 min. 20 min.
(plastic) B 2000
C 3000

10.2.5 tuzE{=¥ (Performance of Taping (JIS C 0806-3))
10.25.1.% @Fﬁ_’—ﬁ?ﬁﬂ%ﬁ@trength of Carrier Tape and Top Cover Tape)

10.2.5.1.1. 7% &} Carrier Tape
F A A ﬁﬁuﬁig 1.02kgf I'] FV ‘}Jé%é‘ﬁi@ (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. % (Top cover Tape)
I&Zkgf r =V JE@F; (When a tensile force 1.02kgf is applied to the tape, the tape shall
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withstand this force.)

10.2.5.2. FEHE[[EE]1(Peel Force of Top Cover Tape)
{Sév’ I H ) l—*”“‘&[ = 4T 10.2 2 7149 V] IR RS A 55 86 300mm U g o B '“ﬁ
7 £ Jﬁ 165 %[ 180 @ JTEET H” FEE b A ‘éaﬁ%ﬁ'i/[l‘ (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
m; of pull

anti ; Rectangularl \n hed ie
Direction of unreeling ngularly punchea carrier
Bottom cover tape

12. FfHF (Warranty):
[ S FIIT P TET
Warranty for Non Inclu5|on of Hazardous Substances in Manufacturing Processes
5 TUFEIRE 2 B EPH TR SS-00259 (BRI LARYE) nifgfﬂ{‘*(l“ APERER) T A
19F J% B 06 12T (Our company hereby certify that the “Targets™ (comblnatlons 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.) -
B 0 S % 53 AR
Assurance relative to the composition of products and components
=5l RE T £ I'| ™ 27T (We guarantee that the substances below will not be contained.)
AR [T (Banned substances)
o1 & j(Heavy metals): &k [~ & %( Cadmium and cadmium compounds)
& E ™ 7 74(Lead and lead compounds)
7J<7s'/ £ = 2 %2(Mercury and mercury compounds)
+ (i & i g2 i 717 (Hexavalent chromium compounds)
e [“F(Chlorinate dorganic compounds): % i (Polychlorinated biphenyl (PCB))
2 g\ [~§|(Polychlorinated naphthalenes (PCN))
;e?n 4567 (Chlorinated paraffins (CP))
iFJ( i [ ~P4)(Mires ( Perchlordecone ))
JEI {4 A 3 7 [~ F4(Other chlorinated organic compounds)
o15 [=#1(Brominated organic compounds): %ié'ig_*' (Polybrominated biphenyls (PBB))
435~ A B(Polybrominated diphenylethers (PBDE))
£ P 5395 [~ F4(Other brominated organic compounds)
I S AL B AP
Organic tin compounds (Trlbutyl tin compounds, Triphenyl tin compounds
o7 | ii(Asbestos)
o 2 {*¥1( Azo compounds)
o' I'% (Formaldehyde)
=S Zs A |’“‘ "f[*J(PonvinyI chloride (PVC) and PVC blends)
P [F{IF' ;E,f_n TP R (will not use the material, which has ozonosphere damage concerned.)

165" to 180°
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& filiiERY Ry 73 #<(Constituent’s illustration):

ik &7 FHE] o CAS No.
ame of the position Material the content (%)
=ty Barium Titanate Zirconate (BaTixZr;xO3), 70~89 66402-68-4,12047-
(Dielectric material) |Barium titanate (BaTiO3), Barium carbonate 27-7,513-77-9,1314
(BME) (BaCOs), Yttrium oxide(Y205) -63-9
ST Barium carbonate (BaCQ3), Titanane oxide 81~93 1340-28-5,13643-6
(Dielectric material) |(TiO,), Gadolinium oxide (Gd,Os3), Neodynium -1
(NME) oxide (ngOg)
B Ni 4~18  [7440-02-0
(Internal-electrode)
(BME)
B Ag + Pd (9:1) 2~9 7440-22-4
(Internal-electrode 7440-05-3
(NME)
ifﬁ}?_ﬁﬁ; Termination-electrode Cu (cladding material 6~12 7440-50-8
Outer-electrode Ni/Sn) ; 2nd cladding material: pure S n(fog)
(BME)
ifﬁ}?_ﬁﬁ; Termination-electrode Ag(cladding material 4~10 7440-22-4
Outer-electrode Ni/Sn) ; 2nd cladding material: pure S n(fog)
(NME)
LA B E unit: mg
RS R LT Y5V X7R/X5R NPO(COG)
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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