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APPROVAL SHEET

MULTILAYER CERAMIC CAPACITORS
General Purpose Series (4V to 100V)
0201 to 1812 Sizes

NPO, X7R, Y5V, X6S & X5R Dielectrics
RoHS Compliance

*Contents in this sheet are subject to change without prior notice.
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. DESCRIPTION

el

MLCC consists of a conducting material and electrodes. To manufacture a chip-type SMT and achieve miniaturization,
high density and high efficiency, ceramic condensers are used.
Surge’s MLCC is made by NP0, X7R, X6S, X5R and Y5V dielectric material and which provides product with high

ectrical precision, stability and reliability.

2. FEATURES 3. APPLICATIONS
a. A wide selection of sizes is available (0201 to 1812). a. For general digital circuit.
b. High capacitance in given case size. b. For power supply bypass capacitors.
c. Capacitor with lead-free termination (pure Tin). c. For consumer electronics.
d. For telecommunication.
e. For automotive
4. HOW TO ORDER
PART NUMBERING SYSTEM
SCM 10 B 103 K B N C

Series

Case Size Code

03- 0201 05 - 0402 10 - 0603
31-1206 32-1210 50 - 1808
60 - 2220 44 - 2225 70 - 3640
90 - 8060

Dielectric Code

21 - 0805
51-1812
80 - 5550

B - X7R F-Y5V
C - NPO/COG E-2Z5U

Capacitance Code

D - X5R

Rated capacitance in pico-farad is represented by a three digit number. The first
two digits are the significant figures of the nominal capacitance and the third digit
indicates the number of zeros following these figures. The decimal point is

represented by the letter "R".

Tolerance Code

B - +0.1pF F-+1% K - #10%
C - +0.25pF G-+2% M - +20%

D - +.5pF J-+5% Z - +80/-20%
Voltage Code

J-6.3V B - 50V E - 200V H - 1000V
N - 10V C - 100V F - 250V | - 2000V
O -16V D - 160V G - 500V L - 2500V
A - 25V K - 3000V

End Termination Type

N - Standard thickness

Packaging Style

B - Bulk (Vinyl Bag/ No Marking)

A - Bulk (Vinyl Bag/ Marking)

P - Bulk Case (No marking)

G - Bulk Case (Marking)

C - Paper Tape 7" Reel (No Marking)
H - Paper Tape 7" Reel (Marking)

D - Paper Tape 13" Reel ( No Marking)

| - Paper Tape 13" Reel (Marking)

E - Embossed Tape 7" Reel (No Marking)
J - Embossed Tape 7" Reel (Marking)

F - Embossed Tape 13" Reel (No Marking)
K - Embossed Tape 13" Reel (Marking)

>

Additional Designation
A-Standard
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MT - Automotive Grade(AEC-Q200) ST- Soft Termination
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5. EXTERNAL DIMENSIONS

' Size

Soldering

QOutline ‘ inch (mm) T (mm)/Symbol Method * Mg (mm)
01R5 (0402) 0.4+0.02 0.2+0.02 0.2+0.02 Vv R 0.10£0.03
0.6£0.03 0.3+0.03 0.3:0.03 SAGELO6
0201 (0603) 0.640.05" 0.3+0.05% 0.3:0.05% L R
0.6+0.09" 0.3+0.09% 0.3+0.09" 0.15+0.1/-0.05
ooz croos) | 002008 0.50£0.05 D.505000 1N R 0.25
0.50+0.02/-0.05 R
> 9 +0.05/-0.10
1.00+0.20 0.500.20 0.5£0.20 E R
g 1.60£0.10 0.80£0.10 080:007 @S | RIW
[ o
| 3
+ | 0603(1608) |1.60+0.15-0.10 0.80+0.15/-0.10| 220010 H - RIW = 4404015
T 10.80+0.15-0.10 | m,w
1,60+0.20"' 0.80+0.20"' 0.8+0.20%'
w 050010 @ H | RI/W
f—al e
" " 2005045 | 12ss0q0 |00€0:010 A3 RIW
080:010 | B  R/W
FIQ 1 The outline of MLCC 0805 (2012) e 5 = 0.50+0.20
2.00£0.20 1.2540.20 DERL0N0 LT 1 RIW
1.25+0.20 [ R
080£0.10 | B RI/W
3.20:0.15
. 095:0.10 @ C R
1.25+0.10 D R 0.60+0.20
1206 (3216) 1.15%0.15 J R (0:580:25
: t_ - Ll
3.2040.20
T 1.60:020 | G R
085:010 T | R/W
3.20 1.60 1.60+0.30/-0.10 | P R
095:0.10 | C R
3.20+0.30 2.50+0.20 0.85+0.10 T R
1210 (3225) 1252010 | D R 0.75+0.25
160:020 | G R
3.20+0.40 2.50+0.30 2.00+0.20 K R
250030 @M R
125¢010 | D R
4.50£0.40 0.75%0.25
1808 (4520) 2.03:0.25 IAOHISE 3 F i
(4.5+0.5/-0.3)** 160020 | G R (0.540.25)"*
2.00:020 | K R
125¢010 D R
4501040 | 208030 160:020 |G| R 0.750.25
1812 (4532) 2.00+0.20 K R
(4.5+0.5/-0.3)** (0.5£0.25)"**
Bk 250030 @M R
2.80:030 U R

* R = Reflow soldering process; W = Wave soldering process.

** For 1808_200V ~3kV, 1812_200V~3KkV and safety certificated products.

*** For 1206_1000V ~3kV, 1808_200V ~3kV, 1812_200V~3kV and safety certificated products.
#1: For 0603/Cap = 10uF or 0603(>10V)/Cap>1pF products.

#2: For 0201/Cap = 0.68pF products,

#3: For 0201/Cap >1pF products.
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6. GENERAL ELECTRICAL DATA

Dielectric NPO X7R Y5V X5R X6S
Size 0402, 0603, 0805, 1206, 1210, 1812
Capacitance range® 0.1pF to 0.1pF 100pF to 47uF | 0.01pF to 100pF 100pF to 220uF = 0.1pF to 100pF
Caps5pF: ' ' | [
TR | s
Capacitance tolerance* C (£0.25pF), D (+0.5pF) K (£10%), M (£20%), K (£10%), K (£10%),
Cap=210pF: Z (-20/+80%) M (£20%) M (£20%)
F (£1%), G (2%), M (£20%)
J (£5%), K (£10%)
Rated voltage (WVDC) ~ 10V, 16V, 25V, 50V,100V 6.3V, 10V, 16V, 25V, 50V, 100V 4V, 6.3V, 10V, 16V, 25V, 50V
DF(Tan &)* Cap<30pF: Qz400+20C Note 1
Cap230pF: Q21000 _ )
Operating temperature -55 to +125°C -25 to +85°C 5510 +85°C 5510 +105°C
Capacitance characteristic +30ppm +15% +30/-80% +15% +22%
Termination Ni/Sn (lead-free termination)

* Measured at the condition of 30~70% related humidity.

NPO: Apply 1.0£0.2Vrms, 1.0MHz+10% for Caps1000pF and 1.0£0.2Vrms, 1.0kHz+10% for Cap>1000pF, 25°C at ambient temperature
XTR/X6S/X5SR: Apply 1.0£0.2Vrms, 1.0kHz+10%, at 25°C ambient temperature.

YS5V: Apply 1.0£0.2Vrms, 1.0kHz+10%, at 20°C ambient temperature.

** Preconditioning for Class || MLCC: Perform a heat treatment at 150+£10°C for 1 hour, then leave in ambient condition for 24+2 hours

before measurement.

Note 1:
XTRIX5R/IX6S Y5V
= otQ.Fis Ratedvol. |D.F.< |Exceptionof D.F.<
= 0. » 0603 - 0.1F; 0805 - 0.47pF;
=100v|52.5% oo Z02THE - 50V 8% ™% |1206-47uF i
=5% J0805 >0.1pF, 0603 = 0.068uF, 1206>1uF; TT series 35V 7% = —
=3% [0201(50V); 0603 - 0.047yF; 0805 - 0,18uF;1206 - 0.47uF 0402 0.047piF 0603 0. 1pF.
kov  |=2.50 [£5% _ [1210=4.70F 7%  |0805:0.33uF;1206 = 1yF;
' ] 0402 > 0,1}F;0603>0.1F; 0805 - 1uF;1206 = 2.2yF; 25V 5% 1210=4.7yF
10% 1210 = 10yF; TT series 9% 0402 =0.068pF;0603 = 0.47yF;
35V |=3.5% |=10% J0603 > 1uF;080522.2uF; 1210 = 10pF 16V % ggg ,gj;g:b;?égoa??g;spp
=5% 0201 :=0.01uF;0805 = 1pF; 1210 10pF (C<1.0pF) ™% 12.5% 0402 -0.22F
<7% 0603 0.33pF; 1206 4.7uF e 0603 - 2.2pF; 0805 .- 3.3)F;
5V =3.5% <10% 2 0.10pF;0603 = 0.47uF; 0805 = 2. 2yF; (C=1.04F) 9% 12,5% |1206 = 10pF; 12102 22uF;
: 1206 - 6.8pF : 1210 = 22F ; TT series 1812 47pF
| PR TR 10V 12.5% |20% |0402=0.47pF
g9, [0201-0.01)F 0402 - 0.033,F ;0603 - 0 15pF; o2V % - b=
g 0805 - 0.68F:1206 = 2.2,4F;1210 -4 7yF
T 100 [020150.1uF; 0402 0.22uF; 0603 = 0.68):F;0805 = 2.20F;
1206 =4.TyF; 1210 = 22yF; TT series
—10% [P201=0.01201F,0402 - 0.33uF (0402/X7R = 0.224F), TT series
1wov  |s5% | 0603 - 0.33yF; 0805 = 2. 2yF 1206 = 2. 2uF 1210 = 22uF
<15% [0201=0.1pF; 0402 = 1pF
159 [|020120.1uF;0402 - 1F:0603 - 104F; 0805 = 4.74F;
B3V |=10% 1206 = 47uF :1210 = 100pF; TT series
=20% [0402 =2 2uF
v <15% | -
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7. CAPACITANCE RANGE

i
N
h

|

7-1. NPO Dielectric 0201, 0402, 0603, 0805 Sizes

ZIZZIZZ2Z|Z(Z2Z2Z 22 ZZZZZ2ZZ22ZZZZ2IZIZZZ2ZZZZZZ
ZiZIZI 22222222 2222222222222 2222222222222 ZZZZ22 222
ZIZIZZZIZIZIZIZZ|ZIZIZZIZIZZZZZZZZZZZZ|ZZZ2ZZZZIZZiZZIZIZZZZZZNZ
ZIZ2ZZZ2ZZZZ2 222222222222 ZZ2ZZZZ2ZZ|ZZZZZIZZZ 222222222
Sz zizzzzzizzZZZZZZiZZZZZ2ZZZZZZZ22ZZZZZZZZZZZZZZIZ22
W FI | QU NI | (RS | QO | [ N | R | QR NS R | R | RS | D R | QR R | R | DR N | (R | QRN L | R R | (PR | RN | U | R
% RIS | PR | (R | N | RN | BRR  BUER | U | GO | N | RN | N QNI | G | BN | JRE | B | DN | GRS | U | GENE | R | R | QNI | (RS | (R | (NI | I | RN | DRI | DN § BRI | JRE | SR | N
”m P | N | QPN | S | QRN | S | (PR | QRN | QR | N | RN | QR G R | RS | QP | QU | NN | N | (NN | S G ) B | R | QRN | U | QR QN | N SRR | QR | N | R | R | R | R |
FrunThohooolboaRnohooNOloOoo000oRooNrE T rrrrrrrrrddN AN NN NN N B0 o0
o BRI T N R PR R R R R R R PR
o > T T T T e o e it T g o L oy T ot T o Py R T TR TR T
&~ =% -3 -1 aooaocaco Qo 8 cooocoocococoocn [=1
MR- S oS8R R SR e R AN e Ao e e NN 8888888838588 3888888888883838§
9 m OSSO0 O0C8C0Sgr|rrrannoY0ow 1111Hﬂ%”l.“ﬁ!n..m.ﬂ.mu.ﬁ.ﬂmm.ﬂmw-z.ﬂn_&ﬂ.
- = Tlrrrdadf0 W0 oo SO
u w
b=
iRE
aouejoeden

1. The letter in cell is expressed the symbol of product thickness.
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7-1. NPO Dielectric 1206, 1210, 1812 Sizes

DIELECTRIC

SIZE

RATED VOLTAGE
(vDC)

1.0pF (1R0)
1.2pF (1R2)
1.5pF (1RS5)
1.8pF (1R8)
2.2pF (2R2)
2.7pF (2R7)
3.3pF (3R3)
3.9pF (3R9)
4.7pF (4R7)
5.6pF (5R6)|
6.8pF (6R8)
8.2pF (8R2)

10pF (100))

12pF (120)
15pF (150)
18pF (180)
22pF (220)
27pF (270)
33pF (330)
39pF (390).
47pF (470)
56pF (560)
68pF (680)
82pF (820)
100pF (101)

Capacitance

1,000pF (102)

120pF (121)
150pF (151)
180pF (181)
220pF (221)
270pF (271)
330pF (331)
390pF (391)
470pF (471)
560pF (561)
680pF (681)
820pF (821)

1,200pF (122)
1,500pF (152)
1,800pF (182)
2,200pF (222)
2,700pF (272)
3,300pF (332)
3,900pF (392)
4,700pF (472)
5,600pF (562)
6,800pF (682)
8,200pF (822)
0.010pF (103)

0.012uF (123)
0.015uF (153)
0.018uF (183)
0.022uF (223)
0.027uF (273)
0.033uF (333)
0.039uF (393)
0.047uF (473)
0.056uF (563)
0.068yF (683)
0.082uF (823)

0.1uF (104)

OO e 44444 —=H0000DD D DD DODDDIDDPDODDDPODPEPODEODEDDEDEEPEOD®NEEEEO®EMD®D®D

OO 44444 -400 0 00 MmO MO o|mmo D mmo Mmoo (oMo Mmoo mmeooomoeo oo

OO 444444000 DNONDDONODNDDDONRNTODNRDDONDDDODDNDDORODDDRODEDDELDD®

OO A4 4H000DDDDDDDNODNDDODRNDDRNDNDNDNDRDDNONDNDDDRNDDOREDDOOEODENDD®

<-4 <4-H|00 0O o m 0000 o 0o oo oo o oo oo om0 oo oo oo o|oo oo mmDomoomomooe

DCOOOOO0OO0OO0O0O000000OI0DO00O0000000O00I0DO00O0000000O0O0|I0

DOO0OO0O0O00000000000000000000I00O0000O000000O0O0I0

OO0 O0O000000O00000000000IODO0O00O0000000O0I0

COOOOO0O0000000O00O00000000000I0O000O000000000|0

OOO0O0O0000000000000000000000I0O0000000000O0|I0

CO0O00000OD000000000D000D00000000000|000000000000|O0
O0O0O0O0D0DU0DUO0ODO0ODO0OU0UU0O0OD0UOIUO0OO0OO0O0O00D0O0D000|I0D00O0O0000O000O0|O

O000O0O0O0D0O0CO0O0D0D0O000D0O00D00000000000|0000000000OO|Io

1. The letter in cell is expressed the symbol of product thickness.
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7-2. X7R Dielectric 0201, 0402, 0603, 0805 Sizes
DIELECTRIC X7R
SIZE S | (RS . S| S

OB

——— ——— | = | : — e ———
ROLEDNORIAOE 63|10 |16 | 25 | 50 6.3| 10 ! 16 ‘ 25} 50 ({100 6.3 10} 16; 25 | 50 |100 6.3 | 10 ‘ 16 ‘ 25 ‘ 50 (100

120pF (121)
150pF (151)
180pF (181)
220pF (221)
270pF (271)]
330pF (331)|
390pF (391)
470pF (471)
560pF (561)
680pF (681)
820pF (821)
1,000pF (102)
1,200pF (122)
1,500pF (152)
1,800pF (182)
2,200pF (222)
2,700pF (272)|
3,300pF (332)
3,900pF (392)
4,700pF (472)
5,600pF (562)|
6,800pF (682)
8,200pF (822)
0.010pF (103)
0.012uF (123)
0.015uF (153)
0.018uF (183)|
0.022uF (223)
0.027uF (273)
0.033pF (333)
0.039uF (393)
0.047uF (473)
0.056uF (563)
0.068uF (683)
0.082uF (823)
0.10uF (104) N
0.12uF (124)
0.15pF (154)
0.18uF (184)
0.22uF (224) N N NIN
0.27pF (274)
0.33uF (334)
0.39uF (394)
0.47uF (474) N N
0.56uF (564)
0.68uF (684)
0.82uF (824)
1.0pF (105) N
1.5pF (155)
2.2yF (225)
3.3uF (335) |
4.7TuF (475) | I ]
6.8uF (685) |
10uF (106) | L1
22pF (226)]

1. The letter in cell is expressed the symbol of product thickness.

i e e e e e
ZZIZ|IZIZIZIZZIZIZIZ|IZZ

(gt el | ol | el |t pel Ll | | e ol | | | oo | |l | sl aal | ol | s |
s | ol | el { il | | | il | e { ol | | o | |
r4rdr4rdrdrdrdrdrdrdrardrdrdrdrargrdirdirdpgrdhdrdges

it |t | am ek e | et | et {mad pd
i e

Capacitance
ZZzizizzizizizlIZzZziZziZzZZIZIZIZIZIZZIZIZIZIZZIZIZIZIZIZIZIZIZ2

ZZIZIZZZ2ZIZIZZIZZIZ2ZZZIZ2Z2ZZIZZIZIZZIZIZIZIZZIZIZIZ|ZIZ
ZZZZZZZZIZ2ZIZZ2IZZZZ2Z2ZZIZ2Z2Z2IZ2IZ22ZIZZ2ZZZZZIZ|ZI2
XAEAXHXXXXODOOOOOOOOOOOOOoonoomnowowowononoonowonwmonow
XX XXXXXXXXXXonoononnoonoonlooonnoonnoonononononon
O000000 0 Wm0 oo oo oo o oo oo oo oo oomoomooooom

HHEHXXEXXXXODOOOOOOOOOOOnmwnomoonoowowonwonoowwnomonononowowonononwonnon
— = ==0D0000|0DDDO0DODODDODDOUODODDODDODODODDOODODMODODODODODODDODEDODO

HAAKXKXXXXOOOOOOOOOOOOOOO®Oooowoononoowowoonononomwnonoonowowomownonownonaow
HUEAAHAKHXXXODOOOOOOOOOOOOOOOnOOnoonnononowouomoeonononoononuononownomnowon

KX XK XX XX

>
>
——D0D00000C0C0O0 0O |00 0o Mmoo oo oo oo oo ooooooEoo|(oooDooooeoEmoEoeomoe oo

— =000 0000CU0U00O0DDDPDNDEODONDDODRDNDODEODDOODEODEOEEEODWEDNDEDO®NDD
—-—=0000000U0U00 0 ®|0 OO Mmoo oo oEoomoDooDoDoo|eoomoDommDoooomooom
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7-2. X7R Dielectric 1206, 1210, 1812 Sizes
DIELECTRIC X7R
SIZE 1210

RATE?V‘SC():']'TAGE 6.3 10 | 16 | 25 | 50 | 100 10 16 25 | 50 | 100

100pF (101)
120pF (121)
150pF (151)|
180pF (181)
220pF (221)
270pF (271)
330pF (331)]
390pF (391)
470pF (471)
560pF (561)
680pF (681)
820pF (821)
1,000pF (102
1,200pF (122)
1,500pF (152)
1,800pF (182)
2,200pF (222)|
2,700pF (272)
3,300pF (332)
3,900pF (392)
4,700pF (472)
5,600pF (562)
6,800pF (682)
8,200pF (822)
0.010pF (103)]
0.012pF (123)
0.015pF (153)
0.018pF (183)
0.022pF (223)|
0.027uF (273)
0.033pF (333)
0.039uF (393)
0.047pF [473)l
0.056uF (563)
0.068uF (683)
0.082pF (823)|
0.10pF (1 04[!
0.12pF (124)
0.15uF (154)
0.18uF (184)
0.22pF (224))
0.27uF (274)
0.33uF (334))
0.39uF (394)
0.47uF (474)
0.56F (564)
0.68uF (684)
0.82pF (824)
1.0pF (105)
1.50F (155)
2.2uF (225)] J
3.3pF (335)
4.TyF (475) P
6.8uF (685)
10pF (1 08‘4
22yF (226) _ |
4TyF (476) | | M
100uF (107)
1. The letter in cell is expressed the symbol of product thickness.

Capacitance

VTOUDTOV IV OOOODOO0O0ON DD ODODTODDOOEOODODEOODEOmENEEW|OEOeoWoWmoowomo
TUOUOVUVOOOGMOGOGOOI0O0O MmO Mmoo mo|ooomomomomomooomomooooooooooom

CoooOoOoO0OO0O0COO0O0OICOO00O00CO000000OI0O0O0000000000O|I0
O000O0O0O00DU0U0D0O0U0D000D000D00000D0D00D0O0D00O0C0OO0O|o
0000000000000 00000D0O000|0D00000000CO0OO0O|o
O0O00O0OD00U0U0U0D0DO0OU0D0D0D0O00O00D000|D0O000000000O0O|0
AARAXROOOOOOOOOIOODO0OO0O00000000I000000000000|0

i
ZEFRXXXZEZTOOQOOOOOOOOOOOOO0O0OOIDOOO0O0OOO0O0O00O0OIO

EXRXXRXRXRARXROOOODUOOODUDODUOUOUODODOODOODODODOIODDOUOODOOOOOO|O

0
o

VTV e O0000 0 M| momoooomoomoo|oooomonomoEmEomoomoDo|omDodDoooomoomo
=

VToe e OO0 0 O |0 00 0000 0o om0 omoommom:omoomom|omomEmooomEmoo
VTIOVIVIV|—cccccc OO0 0 0|0 0o oo mmoommoEoomo omDomooEmEEoEEDoomoomom

ARXRARXQODOOOOOOO0OO0OO0OO0OI0OO0O0000000000I000000000O0000|I0
ZFOOOOO0O0O0OO0000000000000000000I0DO000O000000O0|I0
= = SE000000OOOO0OO0O0O0OI0O0000000000OI0DO0O0O000000000I0

0
o

o|o
o|o
===
=R
=R
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7-3. Y5V Dielectric 0402, 0603, 0805 Sizes
. DIELECTRIC
SIZE

RATED VOLTAGE

0.010pF (103)
0.015uF (153)
0.022uF (223)
0.033pF (333)
0.047pF (473)
0.068uF (683)
0.10pF (104)
0.15uF (154)|
0.22pF (224)
0.33uF (334)
0.47uF (474)|
0.68uF (684)
1.0pF (105)
1.5uF (155)
2.2uF (228) s
3.3uF (335)
4.7uF (475) X
6.8uF (685)|
10pF (10(3] |
22uF (226
1. The letter in cell is expressed the symbol of product thickness.

Z2Z2Z
0 wWomoE oo

Capacitance
ZizizizlziZz|lziZziZziziZ
222212222222
XX 0nooonnoonoononoonon
XX XOOOnnononnoonon

XX nononnonononnon
(o lw e B0 15205 b =5 =45 =55 =35 25 45 =
(wiwie 015 =05 5 =25 45 =05 = S 45 =

ZiZZ [ ZZ

=z

Ownmonnonwonnonononnonon

>
ODO0OQODODEm® X >X>Frrrrrrr

>

—=—=—0000|@®EIDX>>rrrrrorr

7-3. Y5V Dielectric 1206, 1210, 1812 Sizes
DIELECTRIC

R‘“TE‘%;ngGE 63|10 | 16 | 25 | 50 [100 63 | 10 | 16 | 25 | 50 | 100 10 | 16 | 25 | 50 | 100

0.010pF (103)
0.015uF (153)
0.022pF (223)
0.033uF (333)
0.047uF (473)
0.068uF (683)
0.10uF (104)
0.15pF (154)
0.22uF (224)
0.33uF (334)
0.47uF (474)
0.68uF (684)
1.0uF (105)
1.5uF (155)
2.2uF (225)|
3.3uF (335)
4.TuF (475)
6.8uF (685)
10uF (108))
22uF (226)
47uF (478)| P K
100pF (107) M
1. The letter in cell is expressed the symbol of product thickness.

Capacitance
ODmDoDmooomomomomom
OO0 momoomomm
oooooolo
ooojooooo 00
O0000O0O0O0OO0O00O0o0

-

O @ B{@ B (@ Rlvelie s RlerRveRiv el (veli{voRiosRive e Rive v}
@

o
QoOocO000O00000I0

O00000|000000|0
O0OC0OO0OO0OO0OIDO0OO0OOoOOO|0
O 0000000000 O0|I0
XOOOooOoOjooooOoOoO|o

-

Ve e e OOODDoDDOOoDOL®ODoomom
Ve OOODOD DO ®OEOOD®EDEDD

AXOOoO0OO0OO0OQOOO0 0000
AOO00000000000I0

=
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7-4. X5R Dielectric 0201, 0402, 0603, 0805, 1206, 1210 Sizes

D!_e_lectrlt_:

50 6.3

Rated Voltage (VDC) 6.3

w

120pF (121)
150pF (151)
180pF (181)
220pF (221)
270pF (271)
330pF (331)
390pF (391)
470pF (471)
560pF (561)
680pF (681)
820pF (821)

1,000pF (102

1,500pF (152)

2,200pF (222)

2,700pF (272)

3,300pF (332)

4,700pF (472)

6,800pF (682)

0.010uF (103)

0.0154F (153)

0.022F (223)

0.027uF (273)

0.033pF (333)

0.039uF (393)

0.047uF (473)

0.056uF (563)

0.068uF (683)

0.082uF (823)
0.10uF (104
0.15uF (154)
0.22yF (224)
0.27uF (274)
0.33uF (334)
0.39uF (394)
0.47uF (474)
0.68yF (684)
0.82uF (824)
1.0pF (105
1.6uF (156)
2.2)F (225)
3.3uF (335)
4.TyF (475)

6.8uF (685)
10pF (106 E
22yF (226

Dielectric
Size 0805

(gt | | (ol ot | | ol | e | | o (it e
(gt |t |l |t | ol | ot { | ol | il { el { ot | et o

| | et | | |l | o o | | | | e (| | | o {pt |

—
-

Capacitance

el L Ll L Lt Ll Ll Lt Ll L L Lt L L Lt Ll L

Ul | el | ol | | pa | ol o |t o | ol | ot

Z2ZIZZ2Z2Z2Z2Z2Z2Z

-
e
Z|Z)|Z|Z

i ZZIZZZ2Z

=z
HKX XX XX

-
g b
m
m
m
b i b b
HKIX X XK XK X X X

>
x

KX XXX (XX
x
x
>

XXX

> |x
x
>
x

Rated Voltage (VDC) 4 G.3| 10 | 16
1.0uF (105 D D

1.5uF (155) 1
2.2uF (225) 1
3.3uF (335) I
4.7uF (475) I
6.8uF (685)

10uF (106 I I I | I
22uF (226) I I I

47uF (476) | I

100uF (10 I

220pF (22 M
1, The letter in cell is expressed the symbol of product thickness,

i =

o
r
.
-

Capacitance

T UV UV(UDTOTO

TV V|V VDU U
== Z=x
== Z=x
==X
==
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7-5. X6S Dielectric 0201, 0402, 0603, 0805, 1206, 1210 Sizes

Dielectric
Slz_e

0201

0402

X6S
0805

1206

1210

Rated.v‘olmge (vDC)
0.10uF (104)

4 63 63|10 16|

16|25 4 |63[10/16]25)50 6.3[10[16 /25|50 6.3/ 10] 162550

0.15F (154)
0.22uF (224)
0.33uF (334)
0.47uF (474)
0.684F (684)

1.0uF (105)

1.54F (155)
2.24F (225)
3.3pF (335)
4.7yF (475)
6.8uF (685)
10pF (108)

Capacitance

22yF (226)
47)F (476)
100pF (107)

1. The letter in cell is expressed the symbol of product thickness.

8. PACKAGING STYLE AND QUANTITY

Thickness (mm)/Symbol

7" reel

13" reel

Plastic tape

13" reel

0.30+0.03 L 15,000 70,000
0201 (0603) 0.30:0.05 L 15,000 = = &
0.30+0.09 L 15,000 - - -
0.500.05 N 10,000 50,000 E 5
0402 (1005) 0.50+0.02/-0.05 Q 10,000 50,000 = -
0.50+0.20 E 10,000 i - -
050010 | H 4,000 3 -
0603 (1608) 0.80+0.07 S 4,000 15,000 = -
0.80+0.15/-0.10 X 4,000 15,000 = S
0.500.10 H 4.000 15,000 A 5
~060£0.10. A 4,000 15,000 : -
0.80%0.10 B 4,000 15,000 - 3
505 (2012) 0.85+0.10 i 4,000 15,000 = 5
1.25+0.10 D 2 . 3,000 10,000
1.25+0.20 I . = 3,000 10,000
0.80£0.10 B 4,000 15,000 - o
0.85£0.10 i 4.000 15,000 - T
0.95+0.10 c | i . 3,000 10,000
1206 (3216) 1,15£0.15 J - - 3.000 10,000
1.2540.10 D 3 . 3,000 10,000
1.60£0.20 G = : 2,000 10,000
1.60+0.30/-0.10 P ] 2 2,000 9,000
_o8s0i0 | T [ - - 300 10,000
0.95£0.10 C ) : 3,000 10,000
1,25:0.10 D = = 3,000 10,000
$2390:(5220) 1.60£0.20 G = = 2,000 5
2.00+0.20 K . - 1,000 6,000
2.50+0.30 M = - 1,000 6.000
_125#010 | D = = 2000 10,000
1.10£0.15 F . - 2,000 10,000
108520 I 60020 [ : f 2,000 8,000
2.00:£0.20 E = = 1,000 6,000
1.25+0.10 D 5 S 1,000 5.000
1.60£0.20 G 7 G 1,000 :
1812 (4532) 2.00+0.20 K - 2 1,000 -
2.50+0.30 M = . 500 3,000
2.80+0.30 U = . 500 >
Unit: pieces
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9. RELIABILITY TEST CONDITIONS AND REQUIREMENTS

No.| Item Test Condition Requirements
4. |Visual and - * No remarkable defect.
hMechanlcaI * Dimensions to conform to individual specification sheet.
2. |capacitance  [Class I: (NPO) * Shall not exceed the limits given in the detailed spec.
3. |o/DF | =1000pF, 1.0£0.2Vrms + 1MHz£10% NPO; Cap=30pF, Q21000; Cap<30pF,Q2400+20C
(Dissipation | > 1000PF. 1.040.2Vms - 1KHz£10% XTRXSRX6S: _ _
i Class II: (XTR, X7E, X6S, X5R, Y5V) F.= [Exception of OF. =
b uetpuruill e oy - 21
el e : 2% IT5% 0805 - 0.1pF, 0603 = 0.068yF, 1206>1yF; TT series
~23% 0201(50V); 0603 > 0.047yF: 0805 = 0.18pF,1206 - 0.47)F
I 5% [1210=4.7pF
i = ; sov  |=25%
Teat condition: 0.5¢0.2Vims 1KHzt10% —10% [P#02=0.14F:0603>0.1F; 0805 - 14F;1206 = 2.2
|X7R: 0805=106(6.3V&10V) i 12102 10pF; TT series
[X5R: 01RS = 103, 0201 =224 (6.3V,10V), [B5V |-3.5% |- 10% 0603 - 1uF;080522.2pF; 1210 - 10pF
0402 =475 (6.3V), 0402 = 225(10V), 5% J02010.01uF:0805 = 1yF; 1210 = 10uF
0603=106 (6.3V,10V), _ =7% 0603 0.33pF; 1206 - 4.7yF
TT18X=475(10V) , TT15X series 25V |=3.5% [T 10% [0402=0.104F;0603 - 0.47y:F; 0805 =2 2)F;
1X6S:0201 =104 (6.3V),0402 = 225 (6.3V), e 1202 -*1"-3;"’1 12102 22F ; TT series
. S12. =1y
0R032106 {63V), 5% E2U1..0.D1|JF:0¢02_:0.0331JF10603.___'0.15|.|F:
T - 0805 0.68)F; 1206 = 2. 2uF:1210 = 4.7yF
= 10% [0201=0.1uF: 0402 = 0.22uF: 0603 - 0680805 - 2. 20
1206 4.7yF: 1210 > 22)F; TT series
—10% [P201=0012,iF.0402 - 0 33yF(0402/X7R = 0.22,F); T1 series
inov =5% 0603 = 0 33pF; 0805 2 2uF: 1206 = 2 2uF 1210 2 22uF
=15% 0201 =0.14F; 0402 = 1yF
5% D201 =0.13F;0402 = 14F;0603 - 10pF. 0805 = 4.74F:
av |=10% | 1206 = 47uF :1210 = 100pF; TT series
| =20% 0402 2.2pF
4V |=15% |- =
Y5V:
[Rated vol. |D.F.= |Exceptionof D.F.=
50V 5%  |7%  |0603.:0.1F; 0805 0.47uF:1206 - 4.7uF
35V %  |— zm
79 |0402-00474F;0603 = 0.1
25V 5% 0805 == 0.33pF; 1206 = 1pF;1210 = 4.7uF
8% _ |0402 - 0.068F.0603 = 0.47F;1206 = 4.7y)F;1210 = 22)F
16V 7%  |9%__|04020.068F; 0603 =0.68yF
(C<1.04F) 12.5% |04020.22pF
16V 0603 - 2.2y)F; 0805 = 3.3)F,
€=1.0pF) [3%  [125% |1206 - 10,F: 1210 = 22uF: 1812 47pF
10V 12.5% |20% |0402-0.47pF
6.3V 20%  |— %

4. |pielectric
|Strength

* To apply voltage (s100V) 250%.

* Duration: 1 to 5 sec.

i* Charge and discharge current less than
|50mA.

* No evidence of damage or flash over during test.

5. |Insulation
Resistance

{To apply rated voltage for max. 120 sec.

110G or RxC = 5000Q-F whichever is smaller.

‘Class |l (X7TR, X5R, X6S, Y5V)

k‘aﬁa‘dwihga

100V: X7R

Joaviav.

50V:060321F ;08052 1F; 120624.7)F; 121024.7yF

35V:080522 2pF:1210 = 10pF 10G0Q or

R5V.040221pF;060322.2F;080522.2F; 1206210pF;1210210pF  [RxC = 100 Q-F|

16V:040220.22F ;06032 1)F; 080522, 2F; 12062 10pF; 1210247 pF

10V:0201247nF;040220.47)F;060320.47F;080522.2yF;
120624.7pF;1210247pF

| whichever is
smaller.

s

Il XBS items

0V- 040220.1pF; 060322.2yF , 0805=10pF,1206=10pF

5V: 060321pF;

SV: 020120.1uF; 040220.22F0603=10pF;1206222)F

16V: 0603210pF

IRxC = 50 Q-F.

10V: 0201>0.1pF; 0603210 F, 0805247 F

.3V: 020120.1pF; 1206210pF

V-0603222F - 0805247 uF

Page 12 of 19
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No. item Test Condition Requirements
6. [Temperature With no electrical load.
Coefficient [rc. loperatingTemp | [re. [Capacitance Change
[NPO 55~125°C at 25°C [NPO Within £30ppm/*C
X7TR -55~125°C at 25°C X7TR Within £15%
X5R 55~ 85°C at 25°C XSR |Within +15%
X6S -55~105°C at 25°C X6S Within +22%
YSV -25~ 85°C at 20°C YSV Within +30%/-80%
7. |Adhesive Strength " Pressurizing force : * No remarkable damage or removal of the terminations.
of Termination 1N (0201) and 5N (<0603) and 10N (>0603)
* Test time: 10+1 sec.
8. |Vvibration Resistance * Vibration frequency: 10~55 Hz/min. |' No remarkable damage.
* Total amplitude: 1.5mm |* Cap change and Q/D.F.: To meet initial spec,
* Test time: 6 hrs. (Two hrs each in three mutually
perpendicular directions.)
* Measurement to be made after keeping at room temp.
|for 2442 hrs. |
9. [Solderability ' Solder temperature: 235:5°C 195% min. coverage of all metalized area.
,' Dipping time: 2+0.5 sec.
10. |Bending Test * The middle part of substrate shall be pressurized by  * No remarkable damage.
|means of the pressurizing rod at a rate of about 1 mm per * cap change :
second until the deflection becomes 1 mm and then the | Npo: within +5% or 0.5pF whichever is larger
| pressure shall be maintained for 5+1 sec. X7R, X5R. X65: within £12.5%
|* Measurement to be made afler keeping at room temp. YS5V: within £30%
for 2442 hrs. . - 3
(This capacitance change means the change of capacitance under
'specified flexure of substrate from the capacitance measured before
Ithe test.)
11. |Resistance to |* Solder temperature: 260+5°C * No remarkable damage.
Soldering Heat |* Dipping time: 10£1 sec * Cap change:
* Preheating: 120 to 150°C for 1 minute before immerse | NPO: within £2.5% or 0.25pF whichever is larger
|the capacitor in a eutectic solder. XTR, X5R, X6S: within £7.5%
* Before initial measurement (Class Il only): Perform Y5V: within +20%
|150+W~10'C for 1 hr and then set for 2412 hrs atroom  |* Q/D.F., |.R. and dielectric strength: To meet initial requirements.
|ternp, * 25% max. leaching on each edge.
* Measurement to be made after keeping at room temp.
!for 2442 hrs.
12. |Temperature Cycle * Conduct the five cycles according to the temperatures * No remarkable damage.
and time. * Cap change :
Step Temp. (°C) Time (min.) NPQ: within +2.5% or 0.25pF whichever is larger
1__|Min. operating temp. +0/-3 _ |30+3 i e e
2 |Room temp. 2~3 Y5V: within £20%
3 |Max. (','pé;a'ﬁng temp. +3/-0 3043 I* Q/D.F, LR. and dielectric strength: To meet initial requirements,
4 Réém temp. ' 2~3

* Before initial measurement (Class Il only): Perform
150+0/-10°C for 1 hr and then set for 2442 hrs at room
temp.

* Measurement to be made after keeping at room temp.
for 2442 hrs.
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No. Iitem | Test Condition Requirements
13. |Humidity (Damp * Test temp.: 40£2°C * No remarkable damage.
Heat) Steady State * Humidity: 90~95% RH * Cap change:
* Test time: 500+24/-Ohrs. NPQ: within £5% or 0.5pF whichever is larger

X7R, X5R, X6S: 210V** within +12.5%; < 6.3V within +25%;
, s TT series & C= 1uF,within +25%
only): Perform 150+0/-10°C for 1 hrand|  «={gy: 0603 - 4.7)sF;0402 > 1pF;0201 = 0.1pF, within +25%;

*Before initial measurement (Class Il

‘then set for 2442 hrs at room temp. Y5V: 210V, within £30%; = 6.3V, within +30/-40%

* Measurement to be made after * Q/D.F. value:

keeping at room temp. for 2442 hrs. NPO: More than 30pF Q2350, 10pF=Cs30pF, Q2275+2.5C
Less than 10pF Q2200+10C

1206 - 0.47uF _
240805 - 0.1uF, 0603 - 0.068pF, 1206>1pF: TT series
0201(50V);0603 - 0.047pF: 0805 ~0.18uF; 1206 = 0.47uF
210 :4.7puF
102 - 0.1pF; 0603>0,1uF; 0805 = 1uF, 1206 = 2.2yF;
1210 = 10pF; TT series

0603 = 1uF; 080522.2uF;1210 = 10pF

= 0.01pF:0805= 1pF; 1210= 10pF

~0.33yF, 1206 = 4.7yF

25V }=5% = 0.10pF;0603 = 0.47pF;0805 - 2.2F; 1206 - 6.8F;

= 22uF; TT series

= 1uF
=0.15uF;0805 - 0.68uF;1206 - 2.2uF;1210 =4.7uF '
16V |=5% E 0201 = 0.01uF;0402 = 0.033pF;0603 == 0.68uF;0805 = 2.2uF;

1206 = 4.7uF; 12102 22)F; TT series

h 0201 = 0.012pF; 0402 = 0.33pF(D402/XTR = 0.22pF);
1ov  |=7.5%" 27 0603 0.33F;0805 = 2.2uF: 1206 = 2.2pF; 1210 = 22F

= 20% 0201 0. 1pF :0402= 1F; 1T series

‘ 10201 - 0.14F:0402 - 14F.0603 = 10pF;
[B3V |=15%]=30% k305 - 4 7,sF 1206 = 47,F; 1210 = 1004F;TT series

BV |=20%fF- |-

YSV:
[Rated vol. [D.F.= [Exception of D.F. -

] 0603 = 0.1yF; 0805 = 0.47pF;
S0V [75% [10% |ioneT e

35V 10% |-

0402 = 0.047uF ;0603 = 0.1uF;
10%  |0805=0.33pF;1206 = 1pF;
25V 7.5% 1210 = 4.7pF

5% 0402 = 0.068pF;0603 = 0.47yF;
1206 =4.7yF; 1210 =22uF
16V 10% 12.5% |0402 : 0.068pF; 0603 = 0.68uF
(C<1.0pF) 20% 0402 = 0.22pF

0603 = 2.2yF; 0805 = 3.3yF;

16V
4 12.5% [20% 12063 10pF;1210 = 22F;

(C=1.04F) 1812 474F.

10V 20% |30% |0402=0.47uF

6.3V 0% |- |-

*LR.: 210V, 1GQ or 50 Q-F whichever is smaller.
Class Il (X7R, X5R, XBS, Y5V)

s P
100V: X7TR

V:040220.101F;060321pF,080521pF, 120628, 7TpF; 121024 . TF
[35V:060321,:F.080522.2))F; 1210 = 10F

160 or

5V:0201=0.1uF; 040220.225175: 060322.2pF;080522.2pF; RxC > 10
1206210pF;1210210pF -F
16V: 0201 = 0.1uF;040220.22uF;060321uF;080522.2F; ichever is
1206210pF;1210247pF maller.

10V:0201247nF;040220.47uF;060320.47uF;080522.2F;
120624.TuF;1210247pF

[B.3V:4v; TT series ; All X6S items
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* Test time: 500+24/-0 hrs.

* To apply voltage : rated voltage.

* Before initial measurement (Class |l
only): To apply test voitage for 1hr at
40°C and then set for 24+2 hrs at room
temp.

* Measurement to be made after
keeping at room temp. for 242 hrs.

No Item Test Condition Requirements
14 |Humidity (Damp  * Lesl ::mpgé‘?;:;&“ * No remarkable damage.
Heat) Load ROy 'Cap change:

NPO: £7.5% or 0.75pF whichever is larger.

X7R, X5R, X6S: 210V** within £12.5%,; = 6.3V within +25%;
TT series & Cz 1uF,within £25%

**10V: 0603 = 4.7uF,0402 = 1uF;0201 = 0.14F, within £+25%;

Y5V: 210V, within £30%,; = 6.3V, within +30/-40%

Q/D.F. value:
NPO: C230pF,Q2200;C<30pF, Q2100+10/3C
X7R. X5R, X6S:
~sov]-ae [E10%}1210 47pF . _
< 20% 02 = 0.1pF; 0603>0.1pF; 0805 = 1pF; 1206 = 2.2pF;
x 2103z 10yF; TT series
BV |=5% |- 20% 0603 _ 1,F. 080552 2uF 1210 - 100F
= 10% J0201 = 0.01pF;0805 = 1pF; 1210 10pF
= 14% J0603 = 0.33F; 1206 = 4.7uF
RSV [=5% | o, J0402=0.10uF:0603 = 0.47):F;0805 - 2. 2F;1206 - 6.8pF:
12102 22pF; TT series
= 20%J0402 = 1pF
- 10% J0603 = 0.15,F;0805 - 0.68uF;1206 == 2. 2uF:1210 = 4.7yF
16V |=5% - 159 [0201=0.014F;0402 - 0.033F;0603 - 0.68y:F:0805 = 2.2)F;
1206 = 4.TyF; 1210 = 22uF; TT series
- 159 |0201 = 0.012))F; 0402 - 0.33F(0402/X7R = 0.224F);
10V |=7.5% " 3-0.33yF;0805 = 2.2uF;1206 - 2.2F; 1210 = 22uF
:0.1uF ;0402 = 1uF; TT series
: P 201 = 0.14F;0402 = 1pF;0603 = 10pF;
[V |515%|=30% bgos - 4.7,F 1206 = 47yF:1210 = 100pFTT series
" E - =
| Y5V
[Ratedvol. |D.F.= |Exception of D.F =
. 0603 - 0.1uF; 0805 = 0.47pF;
=50V 75% [10% | io06 4 70F
[35v 10% |- =
0402 = 0.047pF;0603 = 0.1F;
10%  |0805:=0.33uF;1206 = 1pF;
25V 7.5% 1210 -4.7pF
5o,  |0402=0.068y)F;0603 = 0.47yF;
1206 = 4.7pF; 1210 = 22pF
16V 10% |12:5% [0402-0.068uF; 0603 =0.68yF
(C<1.0pF) 20% |0402 - 0.22uF
16V 0603 = 2.2yF; 0805 = 3.3yF;
(C1.0pF) [125% |20% (1206 104F;1210 = 220F;
s 1812 = 47yF;
10V 20% |30%  |0402:0.47uF
6.3V 0% |— =

*LR.: 210V, 500MQ or 25 Q-F whichever is smaller.
Class Il (X7R, X5R, X6S, Y5V)

OMQ or
xC=5Q-F

Emichever is
maller.

V:040220.1F,060321y1F,080521F; 120624, 7TuF, 121024, 7TpF
5V.060321pF;080522.2pF;1210 = 10pF

5V:0201 =0.1uF; 040220.22pF; 060322.2uF;080522.2uF;
1206210pF;1210210puF
0.1uF;040220.22uF;060321uF,080522.2uF;

T6V: 0201 =
1206210pF;1210247F

120624.7pF;:1210247pF
B.3v;

AV, TT series ; All X6S items

'EDV:OZM24?11F;040220.4?51F:DGOSzD.d?pF;BBDSEZ%F:
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No Item Test Condition Requirements
15. |High Temperature *Test temp. : * No remarkable damage.

Load NPO, X7TRIX7E: 125+¢3°C Cap change:

(Endurance) X6S: 105+3°C NPO: £3.0% or £0,3pF whichever is larger

X5R, Y5V: 85¢3°C

*Test time: 1000+24/-0 hrs.

*To apply voltage:

(1) =6.3V or C = 10pF or TT series:

150% of rated voltage.

(2) 10V = Ur<500V: 200% of rated voltage.
(3) 500V: 150% of rated voltage.

(4) Ur: 630V: 120% of rated voltage.

X7R, X5R, X6S: 210V** within £12.5%; = 6.3V within +25%;
TT series & C2 1uF,within £25%
**10V: 0603 = 4.7pF;0402 = 1pF;0201 = 0.1yF, within +25%;

Y5V: 210V, within £30%; = 6.3V, within +30/-40%
Q/D.F. value:;

NPO: More than 30pF, Q2350

10pF<C<30pF, Q2275+2.5C

Less than 10pF, Q2200+10C
X7R, X5R, X6S:

apply test voltage for 1hr at test temp. and then
set for 2412 hrs at room temp.
*Measurement to be made after keeping at room

5) 100% of rated voltage for below range.
Size | Dielectric v PFs limﬁionofD.F.s
0201 | XSR/XTRIX6S| =10V | Co0auF [T = C ol -0.47yF :
XSRIXTR/IX6S | 6.3V, 10V o : F, 0603 — 0.068yF, 1206>14F. 1T series
ga02 Y5V o5y | C=10M 201(50V);0603 - 0.047F ; 0805 - 0.18pF; 1206 - 0.47pF
VL et e e B e e
=0.1pF; >0.1uF,; = 1uF; =2.2yF;
0603 |XSRIXTR/X6S 6.3V, 10V C_.:_4.?|.|F . 20% [210= 10F; T series
25V.35V) C=1.0uF iBev—T=5w 3 1F, 080522.2pF 1210 _ 100F
ad C=47uF =0.01pF:0805 = 1pF; 1210 = 10pF
0805 |XSR/IXTR/X6S| 6.3V C=22uF 14% J0603 - 0.33uF; 1206 — 4. 7TpF
1206 |XSRIXTRIX6S| 63V | Ca7yF - ‘2;[2’"-?2?-””““
NPO 3000V | C=1.50F = 10% 0603 -0.15,1F ;0805 0 68F, 1206 2 2F 1210 - 4 7F
1210 | XSR/XTR/X6S| 168V C=47pF  Hev  |=5% 159 0201 =0.01))F;0402 = 003370603 = 0.68y:F;0805 = 2.2F;
TT18 Y5V 6.3V,10V| C=2.2uF 1206 = 4.7pF: 1210 22pF; TT series
TT21 Y5V 6.3V C=10uF " 201 = 0.012pF; 0402 = 0.33pF(0402/X7R = 0.22yF),
S e T aorfov |e759= 5% ko603 - 0.33,F 0805 - 2 24F:1206 = 2 24 1210 = 224F
, L £ e<p) ~20%J0201 - 0.1pF ;0402 - 1uF; TT series
“*1WYV items must follow de-rating conditions - _ 0201 - 0.14F 0402 = 1F ;0603 - 10pF:
6) 150% of rated voltage for below range. 53V |=15%=30% logos - 4.7,,F:1206 = 47uF:1210= 1004F:TT series
Size | Dielectric WM ' day < 20% |- S
0201 | XSRIXTRIX6 | 16Vi25V |C=0.1pF
X5RIXTR/X6 Sov Cz0.1pF :lysy:
0402 S 10~25V |Cc=0.22pF [Ratedvol. |D.F.= |Exception of D.F.=
Y5V 16V c=047uF il 0603 = 0.1pF; 0805 = 0.47uF;
HF |- s0v 7.5% [10%  |1206- 4 70F
0603 | XSRIX7RIX6 | 10~50V |Ciz1.0pF 0402 - 0.047,F;0603 - 0.1pF;
YoV 1oV |Co22uF 10%  |0805 = 0.33pF;1206 = 1pF;
125V 7.5% 1210=4.7yF
XSRIXTRIXG | 10~50V |Cz4.7uF 0402 - 0.068):F;0603 - 0.47yF;
SOV |Cz2.2pF 5% 1206 -4.7uF; 1210 22yF
0805 | XSRIX7R 100V |c-0a7pF |16V 10% |12:5% |0402 0.068,F: 0603 - 0.68yF
= C<1.04F) 20% |0402-0.22yF
hicsd L LSl | 0603 - 2.2)F; 0805 - 3.34F;
1206 | XSRIXTR/X6 100V |C>1.0pF IC - 1.0uF) 12.5% [20% |1206 = 10pF;1210= 22pF;
2220 | XIR 100V |[C-6.8uF . 18122 47yF:
= AoV 20% |30% |0402-0.47pF
“Before initial measurement (Class Il only): To  i[g3y 30% |— =

*IL.R.: 210V, 1GQ or 50 Q-F whichever is smaller.

temp. for 2412 hrs
** De-rating conditions:

Class Il (X7R. XSR, X6S, Y5V)

e

i . V:040220.1pF.060321pF;080521uF;120624.7pF;121024.7pF

: {[35V:060321F ,080522.2F, 1210 — 10F

g "\P5V:0207 - 0.1uF; 040220.22,F; 060322 2)F 080522 211F; i Sal®

! 1206210pF;1210210pF _ nF

E i[16V: 0201 = 0.1uF;040220.221F;,0603214F;080522. 2ysF; \vhichever is

i » |__1206210uF;1210247yF kmaler.
[10V:0201247nF;040220.47iF ;060320.47 iF ;080522 2 F;
|| 120624 7F;1210247pF
{63V 4V ; 1T series ; All X6S items
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® Tape & reel dimensions
Fo | T
T i
|, Ao P2
1 F | w w
. | | : __I_B_a_
Py
Fig. 2 The dimension of paper tape
Fig. 3 The dimension of plastic tape
Size 0201 0402 0603 0805 1206 1210 1812
Thickness 5 N E S, X AH B, T c,D,I B.T | CD GP c,D  FGK M |DFGK M u
Ay 0.38+0.05| 0.62+0.05 | 0.70£0.10 | 1.02¢0.05 | 1.50+0.10 1.50£010 <157 |2.00:0.10 <185 <1.95 <297 <297 <297 <3.81 =381 <3.90
B, 0.68+0.05 | 1.1240.05 | 1.20:0.10 | 1.80£0.05 | 2.30+0.10 2304010 <240 |35040.10 <348 <387 <373 <373 <373 <530 <530 <530
i 0.42+0.05 | 0,600.05 | 0.70£0.10 | 0.9520.05 | 0.75£0.05 | 0.95£0.05 0.23:0.05|0.85£0,05 0.23:0.05 0.2340.05|0.23:0.05 0.23+0.05 0.23:0.05|0.25:005 0.25:0.05 0.25:0.05
Ky - - - - - - <2.50 <2.50 <2.50 <2.50 <2.50 <3.00 <2.50 <3.00 <3.50
w 8.0040.10 | 8.00+0.10 | 8.00£0.10 | 8.00:0.10 | 8.00£0.10 8.00:0.10 8.00+0.10 |8.00:0.10 8.00:0.10 8.0040.10 | 8.00+0.10 '8.0040.10 8.00:0.10|12.0£0.20 1204020 120020
Po 4.00+0.10 | 4.00£0.10 | 4.00:0.10 | 4.00£0.10 | 4.00£0.10 4.00£0.10 4.00:+0.10 | 4.00+0.10  4.00+0.10 | 4.00£0.10 [ 4.00£0.10  4.00£0.10 4.00+0.10 | 4.0020.10 4.00+£0.10 | 4.00£0.10
10xP, 40.0+0.10 | 40.040.10 | 40.0#0.10 | 40.040.10 | 40.040.10 40.040.10 40.0+0.10|40.0£0.10 40.0£0.10 40.0+0.10)|40.0+0.10 4004010 40.0+0.10 |400+0.10 40.0£0.10 40.0+0.20
P, 2.00+0.05 | 2.00£0.05 | 2.00£0.05 | 4.00£0.10 | 4.00£0.10 4.00+0.10 4.00+0.10 | 4.00£0,10 4.00:0.10 4.0010.10 | 4.00£0.10 4.00£0.10 4.00£0.10|8.00£0.10 8.00£0.10 8.00£0.10
P, 2.00£0.05 | 2.0040.05 | 2.00£0.05 | 2.00£0,05 | 2.0040.05 2.00:0.05 20040.05|2.00£0.05 | 2.0040.05 2.00:0.05 |2.00£0.05 2.00£0.05 200£0.05|2.0040.05 2.00:0.05 2004005
Dy 1.5540.05 | 1.5520.05 | 1.5520.05 | 1.5520.05 | 1.5540.05 1.55:0.05 1.5040.05|1.5020.05 1.5020.05 1.50+0.05 | 1.50£0.05 1.50£0.05 1.50£0.05|1.50£0.05 ' 1.50£0.05 1.50:0.10
Dy - - - - - 1.00£0.10 1.00£0.10 | 1.00£0.10 | 1.00+0.10 ' 1.00£0.10 1.00£0.10 | 1.50£0.10 1.50£0.10 1.50%0.10
E 1.75£0.05 ] 1.7520.05 | 1.7520.05 | 1.75+0.05 | 1.75¢0.05 1.7520.05 1.7520.10|1.7520.10 | 1.75¢0.10  1.7540.10 | 1.75+0.10 1.75¢0.10 1.75:0.10| 1.75¢0.10 | 1.75£0.10  1.75£0.10
F 3.50+0,05 | 3.5020.05 | 3.50£0.05 | 3.50£0.05 | 3.50£0.05  3.50+0.05 3.50+0.05 | 3.5040,05 | 3.50+0.05 3.50+0.05 | 3,50£0.05 3.50£0,05  3.50:0.05 |5.50£0.05 5.50:0.05 550£0.05
s Size 0201, 0402, 0603, 0805, 1206, 1210 1812
Reel size ¥ i 10" 13" s
A c 13.0+0.5/-0.2 13.0+0.5/-0.2 13.0+0.5/-0.2 13.0+0.5/-0.2
W, 8.4+1.5/-0 8.4+1.5/-0 8.4+1.5/-0 12.4+2.0/-0
3 A A 178.020.10 250.0£1.0 330.0+1.0 178.0£0.10
i N 60.0+1.0/-0 100.0£1.0 100£1.0 60.0+1.0/-0
£
- |+
wi
Fig. 4 The dimension of reel
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@ Constructions

No. Name NPO, X7R, X5R, X6S, Y5V

@ Ceramic material BaTiO; based

@ Inner electrode | Ni

@ | e layer | Cu

(©) Termination Middle layer | Ni

® Outer layer Sn Fig. 5 The construction of MLCC

® Storage and handling conditions

(1) To store products at 5 to 40°C ambient temperature and 20 to 70%. related humidity conditions.

(2) The product is recommended to be used within one year after shipment. Check solderability in case of shelf life
extension is needed.

Cautions:

a. The corrosive gas reacts on the terminal electrodes of capacitors, and results in the poor solderability.
Do not store the capacitors in the ambience of corrosive gas (e.g., hydrogen sulfide, sulfur dioxide,
chlorine, ammonia gas etc.)

b. In corrosive atmosphere, solderability might be degraded, and silver migration might occur to cause low
reliability.

¢. Due to the dewing by rapid humidity change, or the photochemical change of the terminal electrode by
direct sunlight,the solderability and electrical performance may deteriorate. Do not store capacitors under
direct sunlight or dewing condition. To store products on the shelf and avoid exposure to moisture.
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® Recommended soldering conditions

The lead-free termination MLCCs are not only to be used on SMT against lead-free solder paste, but also suitable
against lead-containing solder paste. If the optimized solder joint is requested, increasing soldering time, temperature and
concentration of N2 within oven are recommended.

g 240°C |
o %0 ¥ ™
= s Lt s A
T L} g = 4 \
- z‘ 150 *Crec max( i || | : !
g | || 4Tisec
g [z L L\
/ il \
For SnAQCu senes mlw pasie = // :
o Z ‘»..,... - | | Time
o F S | <100 sec 13-538C yoral contact time
00 sac i P ] . T Over S0sec at tesat by
natural cooling
Fig. 6 Recommended reflow soldering profile for SMT process Fig. 7 Recommended wave soldering profile for SMT process
with SnAgCu series solder paste. with SnAgCu series solder.

Page 19 of 19 JANUARY 2018



	SCM series MLCCs from SURGE-1
	SCM series MLCCs from SURGE-2
	SCM series MLCCs from SURGE-3
	SCM series MLCCs from SURGE-4
	SCM series MLCCs from SURGE-5
	SCM series MLCCs from SURGE-6
	SCM series MLCCs from SURGE-7
	SCM series MLCCs from SURGE-8
	SCM series MLCCs from SURGE-9
	SCM series MLCCs from SURGE-10
	SCM series MLCCs from SURGE-11
	SCM series MLCCs from SURGE-12
	SCM series MLCCs from SURGE-13
	SCM series MLCCs from SURGE-14
	SCM series MLCCs from SURGE-15
	SCM series MLCCs from SURGE-16
	SCM series MLCCs from SURGE-17
	SCM series MLCCs from SURGE-18
	SCM series MLCCs from SURGE-19

