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Code EIA CODE Size(mm)
03 0201 0.6 x 0.3
05 0402 1.0 x 0.5
10 0603 1.6 x 0.8
21 0805 2.0 x 1.25
31 1206 3.2 x 1.6
32 1210 3.2 x 25
43 1812 45 x 3.2
55 2220 5.7 x 5.0
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Code Temperature Characteristics Temperature
Range
C COG C 0=x30(ppm/ )
P P2H P -150=%=60
R R2H R -220=%=60
S Class S2H S -330=%=60 -55 ~ +125
T T2H T -470=%=60
U u2J ) -750=%=60
L S2L S +350 ~ -1000
A X5R X5R *+15% -55 ~ +85
B Class X7R X7R *15% -55 ~ +125
X X6S X6S +22% -55 ~ +105
F Y5V Y5V +22 ~ -82% -30 ~ +85
CLZT;;‘:;?:JES Below 2.0p0F | 2.2 ~ 3.9pF | Above 4.0pF | Above 10pF
CA C0G C0G C0G C0G
PA - P2J P2H P2H
RA - R2J R2H R2H
SA - S2J S2H S2H
TA - T2J T2H T2H
uA - u2J u2J u2J
J:+120PPM/ ,H:x60PPM/ , G :=x30PPM/
3
“ Ry
)
Code Nominal Capacitance
1R5 1.5pF
103 10,000pF, 10nF, 0.01pF
104 100,000pF, 100nF, 0.1 F
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®
Code Tolerance Nominal Capacitance
A *+0.05pF
B +0.1pF
c +0.25pF Less t-han 10pF
(Including 10pF)
D +0.5pF
F *1pF
F +1%
G +2%
J +5%
More than 10pF
K *+=10%
M +20%
z +80, -20%
®
Code Rated Voltage Code Rated Voltage
R 4.0V D 200V
Q 6.3V E 250V
P 1o0v G 500V
0] 16V H 630V
A 25V | 1,000V
L 35v J 2,000V
B 50V K 3,000V
C 100V
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Size Code Thickness(T) Size Code Thickness(T)
0201(0603) 3 0.30%+0.03 F 1.25+0.20
0402(1005) 5 0.50+0.05 H 1.6+0.20
0603(1608) 8 0.80%+0.10 1812(4532) I 2.0+0.20
A 0.65%+0.10 J 2.5+0.20
C 0.85+0.10 L 3.2+0.30

0805(2012)
F 1.25%+0.10 F 1.25+0.20
Q 1.25+0.15 H 1.6+0.20
C 0.85+0.15 2220(5750) I 2.0+0.20

1206(3216) F 1.25%+0.15 J 2.5+0.20
H 1.6+0.20 L 3.2+0.30
F 1.25%+0.20
H 1.6+0.20

1210(3225) I 2.0%+0.20
J 2.5%+0.20
\% 2.5+0.30

[0 )
Code Electrode Termination Plating Type

A Pd Ag Sn_100%

N Ni Cu Sn_100%

G Cu Cu Sn_100%

©
Code Description of the code Code Description of the code
A Array (2-element) N Normal
B Array (4-element) P Automotive
C High - Q L LICC
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Code Description of the code
N Reserved for future use
(1 [}
Code Packaging Type Code Packaging Type
B Bulk F Embossing 13" (10,000EA)
P Bulk Case L Paper 13" (15,000EA)
C Paper 7" o) Paper 10"
D Paper 13" (10,000EA) S Embossing 10"
E Embossing 7"
| < L g
< >
T '//(v
DIMENSION ( mm )
CODE EIA CODE
L W T (MAX) BW
03 0201 0.6 = 0.03 0.3 = 0.03 0.33 0.15 =+ 0.05
05 0402 1.0 = 0.05 0.5 = 0.05 0.55 0.2 +0.15/-0.1
10 0603 1.6 = 0.1 0.8 = 0.1 0.9 0.3 0.2
21 0805 2.0 = 0.1 1.25 = 0.1 135 0.5 +0.2/-0.3
3.2 £ 0.15 1.6 = 0.15 140 0.5 +0.2/-0.3
31 1206
3.2 £ 0.2 1.6 = 0.2 1.8 0.5 +0.3/-0.3
3.2 = 0.3 25 = 0.2 2.7
32 1210 0.6 £0.3
32 04 25 = 0.3 2.8
43 1812 45 * 04 3.2 =03 35 0.8 = 0.3
55 2220 57 =+ 04 50 =+ 04 35 1.0 = 0.3
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NO ITEM PERFORMANCE TEST CONDITION
1 Appearance No Abnormal Exterior Appearance Through Microscope(x10)
10,000 or 500 - whichever is smaller
Insulation
2 Apply the Rated Voltage For 60 ~ 120 Sec.
Resistance Rated Voltage is below 16V ;
10,000 or 100 - whichever is smaller
Withstandi No Dielectric Breakd Class : 300% of the Rated Voltage for 1~5 sec.
ithstandin o Dielectric Breakdown or
3 g ) Class :250% of the Rated Voltage for 1~5 sec. is applied
Voltage Mechanical Breakdown with less than 50  current
Capacitance Frequency Voltage
Class
Within the specified tolerance = 1,000 1 *10%
0.5 ~ 5 Vrms
4 Capacita >1,000 1 +10%
nce Capacitance Frequency Voltage
Class
Within the specified tolerance =10 1 +10% 1.0+0.2Vrms
>10 120 +20% 0.5+0.1Vrms
o Capacitance = 30 : Q =1,000 Capacitance Frequency Voltage
ass
5 Q < 30 : Q =400 +20C = 1,000 1 +10%
. 0.5 ~ 5 Vmms
( C : Capacitance ) >1,000 1 +10%
1. Characteristic : A(X5R), B(X7R), X(X6S) Capacitance Frequency Voltage
Rated Voltage Spec = 10 1 £10% 1.0£0.2Vrms
=25V 0.025 max >10 120 +20% 0.5+0.1Vrms
16V 0.035 max
10V 0.05 max
6.3V 0.05 max/ 0.10max** *1. 0201 C=0.022uF, 0402 C=0.22uF, 0603 C=2.2uF,
0805 C=4.7uF, 1206 C=10uF, 1210 C=22uF,
1812 C=47uF, 2220 C=100uF,
2. Characteristic : F(Y5V
( ) All Low Profile Capacitors (P.16).
Class Rated Voltage Spec *2.. 0603 C=0.47uF, 0805 C=1uF
6 Tand oV 008 py— *3. 0402 C=0.033uF, 0603 C>0.1uF
. max, 0.07max
35V 0.07 max All 0805, 1206 size, 1210 C=< 6.8uF
*4.. 1210 C>6.8uF
0.05 max/
25V 0.07 I 0.0 " *5.. 0402 C=0.22uF
D7 max’? O.09max *6.. All 1812 size
16V 0.09 max/ 0.125max*®
1ov 0.125 max/ 0.16max**
6.3V 0.16max
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NO ITEM PERFORMANCE TEST CONDITION
Capacitance shall be measured by the steps
— Temp. Coefficient shown in the following table.
Characteristics
(PPM/ ) Step Temp.( )
C0G 0+ 30 1 25 + 2
Class PH ;zo t 60 2 Min. operating temp. £ 2
RH 220
0 + 60 3 25+ 2
SH -330 + 60 -
4 Max. operating temp * 2
TH -470 + 60
5 25+ 2
UL -750 = 120
(1) Class
SL +350 ~ -1000
Temperature Coefficient shall be calculated from
Temperature the formula as below.
7 Characteristics -
) Temp, Coefficient = €2-Cl g [ppm/ ]
of Capacitance Cix T
C1; Capacitance at step 3
c " ch C2: Capacitance at 85
ot apacitance Change
Characteristics with No Bias T 60 (=85 -25 )
Class A(X5RY +15%
B(X7R) =2 (2) CLASS
X(X6S) +22% Capacitance Change shall be calculated from the
F(Y5V) 12206 ~ -820% formula as below.
c= £2-C1 1009
C1
C1; Capacitance at step 3
C2: Capacitance at step 2 or 4
Apply 5009.f * Pressure for 10+1 sec.
* 200g.f for 0201 case size.
8 Adhesive Strength No Indication Of Peeling Shall Occur On The
of Termination Terminal Electrode.
<m0 1
Bending limit ; 1mm
Apperance No mechanical damage shall occur.
Test speed ; 1.0mm/SEC.
- . Keep the test board at the limit pointin 5 sec.,
Characteristics Capacitance Change
Then measure capacitance.
Within £5% or + 0.5
Class | pF  whichever is 20
- *
larger |<'>| R=340*
9 Bending 50
Strength AX5R)/ ¢
Capacitance o
B(X7R)/ | Within £12.5% \lz'_,_,/
X(X6S)
¢ ! | Bending limit
Class I 45+1 45+1
F(Y5V) | Within #30% R=230 For 0201 Case size
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NO ITEM PERFORMANCE TEST CONDITION
More Than 95% of the terminal surface is to Solder Sn-3Ag-0.5Cu 63Sn-37Pb
be soldered newly, So metal part does not Solder
come out or dissolve 2455 2355
Temp.
10 Solderability
Flux RMA Type
— > Dip Time 3+0.3 sec. 5£0.5 sec.
| | | | Pre-heating [ at 80~120 for 10~30 sec.
Apperance No mechanical damage shall occur. Solder Temperature : 27045
Characteristics Capacitance Change |Dip Time : 10+1 sec.
Within £2.5% or Each termination shall be fully immersed and
heated below :
Class +0.25 whichever is prehealec as below
larger
Capacitance
AXSRY! T STEP TEMP.( ) TIME(SEC.)
ithin £7.5%
B(X7R) 1 80~100 60
Class
X(X6S) | Within +15% 2 150~180 60
1 Resistance to F Within £20% Leave the capacitor in ambient condition for
Soldering heat Capacitance =30  : Q= 1000 specified time* before measurement
Q <30 : Q= 400+20xC * 24 + 2 hours (Class )
(Class )
(C: Capacitance) 48 = 4 hours (Class )
Tand
Within the specified initial value
(Class )
Insulation
) Within the specified initial value
Resistance
Withstanding
Within the specified initial value
Voltage
Appearance No mechanical damage shall occur.
Characteristics Capacitance Change
Within +2.5% or The capacitor shall be subjected to a
Class +0.25 whichever is Harmonic Motion having a total amplitude of
larger 1.5mm changing frequency from 10Hz to 55Hz
Capacitance and back to 10Hz In 1 min.
AX5RY |
B(XTR) Within +5%
: : Class
12 Vibration Repeat this for 2hours each in 3 mutually
T X(X6S) | Within £10% ) R
est perpendicular directions
F(Y5V) | Within £20%
Within the specified initial value
(Class )
Tand
Within the specified initial value
(Class )
Insulation
. Within the specified initial value
Resistance
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NO ITEM PERFORMANCE TEST CONDITION
Appearance | No mechanical damage shall occur. Temperature 1 4042
Characteristics Capacitance Change Relative humidity : 90~95 %RH
Within +5.0% or +0.5 Duration time : 500 +12/-0 hr.
Class ) .
whichever is larger
. Leave the capacitor in ambient
Capacitance A(X5R)/
i condition for specified time* before
Class B(X7R)/ Within £12.5%
X(X68) measurement.
CLASS  : 24%2 Hr.
F(Y5V) Within +£30%
CLASS : 48%4 Hr.
9 Capacitance = 30 : Q= 350
Humidity CLASS 10< Capacitance <30 : Q= 275 + 2.5xC
13 (Steady Capacitance < 10pF : Q= 200 + 10xC (C: Capacitance)
State) 1. Characteristic : A(X5R), 2. Characteristic : F(Y5V)
B(X7R)
0.05max (16V and over) 0.075max (25V and over)
Tand 0.075max (10V) 0.1max (16V, C<1.0 )
CLASS 0.075max 0.125max(16V, C=1.0 )
(6.3V except Table 1) 0.15max (10V)
0.125max* 0.195max (6.3V)
(refer to Table 1)
Insulation
1,000 or 50 whichever is smaller.
Resistance
Appearance | No mechanical damage shall occur. Applied Voltage : rated voltage
Characteristics Capacitance Change Temperature : 40+2
Humidity : :90~95%RH
Class Within £5.0% or 0.5 Duration Time : 500 +12/-0 Hr.
whichever is larger Charge/Discharge Current : 50  max.
A(X5R)/ Within +£12.5%
) B(X7R)/ Within +12.5% Perform the initial measurement according to
Capacitance Notel.
X(X6S) Within £30%
Class Within +£30%
s N o )
F(Ysv) Within +30 40% Perform the final measurement according to
In case of Table 2 * Note2.
Moisture
Q Capacitance =30 : Q= 200
14 Resistance . .
(Class ) Capacitance <30 : Q= 100 + 10/3xC (C: Capacitance)
1. Characteristic : A(X5R), 2. Characteristic : F(Y5V)
B(X7R)
0.05max (16V and over) 0.075max (25V and over)
0.075max (10V) 0.lmax (16V, C<1.0 )
0.075max 0.125max(16V, C=1.0 )
Tand
(Class ) (6.3V except Table 1) 0.15max (10V)
0.125max* 0.195max (6.3V)
(refer to Table 1)
X(X6S) 0.11max (6.3V and below)
Insulation
. 500 or 25 whichever is smaller.
Resistance
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NO ITEM PERFORMANCE TEST CONDITION
Appearance | No mechanical damage shall occur. Applied Voliage : 200%" of the rated voltage
Temperature : max. operating temperature
Characteristics Capacitance Change Duration Time : 1000 +48/-0 Hr.
Within 3% or +0.3 Charge/Discharge Current : 50  max.
Class ) )
Whichever is larger
* refer to table(3) : 150%/100% of the rated
AX5R)/
_ Within +12.5% voltage
Capacitance B(X7R)
X(X6S) | Within +25% Perform the initial measurement according to
Class
Within £30% Notel for Class
F(Y5V) | within +30~  40%
* In case of Table 2 !
Perform the final measurement according to
Q Capacitance =30 Q= 350 Note2.
@ ) 10< Capacitance <30 Q= 275 + 2.5xC
ass
High Capacitance < 10 :Q =200 +10xC (C: Capacitance)
15 Temperature 1. Characteristic : A(X5R), | 2. Characteristic : F(Y5V)
Resistance BX7R)
0.05max 0.075max
(16V and over) (25V and over)
0.075max (10V) 0.1max(16V, C<1.0 )
Tand 0.075max 0.125max(16V, C=10 )
(Class ) 6.3V except Table 1) 0.15max (10V)
0.125max* 0.195max (6.3V)
(refer to Table 1)
X(X6S) 0.11max (6.3V and below)
Insulation ) )
. 1,000 or 50 whichever is smaller.
Resistance
Appearance | No mechanical damage shall occur. Capacitor shall be subjected to 5 cycles.
Characteristics Capacitance Change Condition for 1 cyce -
Within +2.5% or #0.25 Step Temp.( ) | Time(min.)
Class
Whichever is larger 1 Min. operating 2
Capacitance A(X5R)/ o temp.+0/-3
Within +7.5%
Class B(X7RY 2 25 2-3
. Temperature X(X6S) | Within +15% 3 Max. operating -
Cycle FY5V) | Within +20% temp.+3/-0
o) 4 25 2~3
Within the specified initial value o . N
(Class ) Leave the capacitor in ambient condition
Tand for specified time* before measurement
Class ) Within the specified initial value * 24 + 2 hours (Class )
Insulation 48 + 4 hours (Class )
. Within the specified initial value
Resistance
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Soldering Method
By Size & Capacitance

Recommended

Recommended Soldering Method
Size Temperature . Condition
Capacitance
inch (mm) Characteristic Flow Reflow
0201 (0603)
- - - o
0402 (1005)
Class | - o o
0603 (1608) c 1 o o
Class I
cC=1 - o
Class | - o o
C 4.7 o o
0805 (2012) Class Il
C = 47 o
Array - o
Class | - o o
C 10 o o
1206 (3216) Class |I
C= 10 o
Array - - o
1210 (3225) o
1808 (4520) o
1812 (4532) )
2220 (5750) o

Notel. Initial Measurement For Class

Perform the heat treatment at 150 +0/-10

Then perform the measurement.

Note2. Latter Measurement

1. CLASS

Leave the capacitor in ambient condition for 24+2 hours before measurement

Then perform the measurement.

2. Class

Perform the heat treatment at 150 +0/-10

Then perform the measurement.

for 1 hour. Then Leave the capacitor in ambient condition for 484 hours before measurement.

for 1 hour. Then Leave the capacitor in ambient condition for 48+4 hours before measurement.

*Tablel. *Table2. *Table3.
Tand 0.125max* High Temperature Resistance test High Temperature Resistance test
0201 C =0.022 AC (Y5V) +30~  40% Applied | 100% of the rated | 150% of the rated
0402 C =0.22 0402 C =0.47 Voltage voltage voltage
0603 C =2.2
0805 G =41 0603 C =2.2 0201 C =01 0201 C =0022
=4,
Class Class 0805 C =4.7 0402 C =10 0402 C 2047
1206 C =100 1206 C =100 Class
A(X5R), 1210 € 2220 F(Y5V) =2 ACSR) 0603 C =47 0603 C =22
= L y
BXTR) | o 1210 € =220 BOCR) 0805 C =220 0805 C =47
= L y
2220 C = 1000 1812 C =470 XOX6S) 1206 C =47.0 1206 C =10.0
= . y
. 2220 C =100.0 1210 C =100.0 1210 C =220
All Low Profile F(Y5V) ]
All Low Profile 1812 C =47.0
Capacitors (P.16). .
Capacitors (P.16). 2220 C =100.0
Note3. All Size In Reliability Test Condition Section is "inch"
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Feeding Hole Chip Inserting Hole
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Y fany JamY el AN JamY E
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unit : mm
Symbol
B W F E P1 P2 PO D t

Type
D | 0603 1.1 1.9
[ (1608) +0.2 +0.2
m
f] 0805 1.6 2.4 8.0 3.5 1.75 4.0 2.0 4.0 ®1.5 1.1
S (2012) +0.2 +0.2 +0.3 +0.05 +0.1 +0.1 +0.05 +0.1 +0.1/-0 Below
(I, 1206 2.0 3.6
n | (3216) +02 +02

Y 2
Feeding Hole Chip Inserting Hole

. ¥ /
Y fanY A & RN A E
A G/ /)\J N G/

> -
- PO P P1
unit : mm
Symbol
Y A B W F E P1 P2 PO D t
Type
D
i 0201 0.38 0.68 0.37
m (0603) +0.03 +0.03 +0.03
ﬁ 8.0 3.5 1.75 2.0 2.0 4.0 ®15
s +0.3 +0.05 +0.1 +0.05 +0.05 +0.1 +0.1/-0.03
i 0402 0.62 1.12 0.6
] (1005) +0.04 +0.04 +0.05
n
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®
Feeding Hole Chip inserting Hole
D
V4 E
B, > LD S D -
F
Y W
|| B] 5 > o b 1o
[=Xh) P1
unit : mm
Symbol
—=ympoo B w F E P1 P2 PO D t1 to
Type
0805 145 2.3
(2012) +0.2 +0.2
1206 19 3.5 8.0 3.5 4.0 25
Ei’ (3216) | $0.2 +0.2 +0.3 +0.05 +0.1 max
m 1210 29 3.7 15
e | (3225) | 0.2 +0.2 1.75 2.0 4.0 +0.1/-0 0.6
2 1go0s 23 4.9 +0.1 +0.05 +0.1 : Below
i | (4520) +0.2 +0.2
° 1812 3.6 4.9 12.0 5.60 8.0 3.8
(4532) +0.2 +0.2 +0.3 +0.05 +0.1 max
2220 55 6.2
(5750) +0.2 +0.2
[
Empty Section Empty Section Loading Section
45 Pitch Packed Part 50 Pitch | 35 Pitch
-
© o o o ©o)J)o o o o o g
END START
" Cardboard " Embossed
Type Symbol Size Paper Tape Symbol Size Plastic Tape
All Size =3216
0201(0603) 10,000 1210(3225),1808(4520) 2,000
(t=1.6mm)
7" Reel c 0402(1005) 10,000 E 1210(3225)(t=2.0mm) 1,000
OTHERS 4,000 1808(4520)(t=2.0mm) 1,000
10" Reel o) - 10,000 - - -
All Size <3216
0402(1005) 50,000 1210(3225),1808(4520) 10,000
D (t<1.6mm)
1210(3225)(1.6<t<2.0mm)
OTHERS 10,000 1206(3216)(1.6<1) 8,000
13" Reel F 1210(3225),1808(4520)
0603(1608) 10,000 or 15,000 (t=2.0mm) 4,000
0805(2012) 15,000 or
L (t=0.85mm) 10.060(Option) 1812(4532)(t=2.0mm) 4,000
1206(3216) 10,000 1812(4532)(t>2.0mm) 2.000

(=0.385mm)

D2750(2220)
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=t
A
unit : mm
Symbol A B C D E W t R
7" Reel | @180+0/ -3 | 60+1/ -3 1.2+0.2
@13+0.3| 25+0.5 | 2.0+0.5 9+15 — 1.0

13" Reel | ®330+2.0 | 80+1/ -3 2.2%+0.2
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] Temp.€C)
-2
-4
-6
-§|
-10 -
20
A ot
0 ™\ =\ ‘
-10 R| 50V |
_30 1T LoV ‘\ i
20 ~ T ~—— o~ T T
5R 50V !
-50 Q !
-60 %5 YV
70 Y i i | |
80 ‘ | } T | | | |
-i%% T
10 20 % e 1 10 10 100 10000 Time(hr)
Ohm COoG Ohm X7R/XB5R/Y5V
100 < 100
~ N AN NI 0.001
N
\\‘\ \ \\\ ‘\
0.01
10 \\ \\ \\_ 10 NG NS
N N N N
\ AN )/Q 0.1 \\\ ™ / ;
. .
\ \ -
1r \ \ V 1 \ \ //
\ \/ ~
/ IV 10pF ~
/ 100pF \
0.1 01 ™~
1000pF
0.01 0.01

1MHz 10MHz 100MHz 1GHz 1OGHZ‘ 1MHz 10MHz 100MHz 1GHz




