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1I5ZE Resume >>

O RRIBERS , ETEIEA SRR

@ The precision of product size is high,suitable for auto SMT machines high efficiency assembly.
O B AN =R , BEERIEESEIRIE | MEBARSINRARIR , TGRS

@ External Electrode has 3 layers,suitable for both wave and reflow soldering.

O FF& AEC-Q200

@ AEC-Q200 Compliance

2BEFBRNESDZE Types of Capacitor and Dielectric Material>>

O COG : LR FIRIR SRR | KA, SFFEM. $8E C0G M m. WR~REBMREIEE |
JVFARERE. BEMERNZMEN. BERTERE  REMEKSRIBRET |, WiEKes. 18R
BRI TETER EE R,

@®COG : The capacitor of this kind dielectric material is considered as Class | capacitor, including
general capacitor and high frequency COG capacitor, The electrical properties of COG capacitor are the
most stable one and have little change with temperature, voltage and time. They are suited for
applications where low-losses and high-stability are required, such as filters, oscillators, and timing
circuits.

@X7R/X7S/X7T/X5R/X6R/X6S/X6T : HRMEMEHIE ST [ KBEEE  BERSINEREL
BELL | KBRS  EARGENEERSY  ERTEETEE  REUERATSHIBRES , WkR
H. #8. B8 SNFHRF.

® X7R/X7S/X7T/X5R/X6R/X6S/X6T . material is a kind of material has high dielectric constant. The
capacitor made of this kind material is considered as Class II capacitor whose capacitance is higher
than that of class I . These capacitors are classified as having a semi-stable temperature characteristic
and used over a wide temperature range, such in these kinds of circuits, DC-blocking, decoupling,

bypassing, frequency discriminating etc.
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3.25/9E8 Construction >>>

4.R~F Dimensions >>>

Ceramic Dielectric Material
NENTR

he i
External Electrode

Lt

Inner Electrode

4]
@)

—3

Type

0201 0.60£0.03 0.30£0.03 0.1~0.2 | 0.2 0.30£0. 03
(PDii Rl 0.60-0.03/+0.1 0.30-0.03/+0.1 0.1~0.2 | 0.2 | 0.30-0.03/+0.1
0402 1.000.10 0.50£0.10 0.15~0.3 | 0.4 0.50£0.10
0402%*2 1.00-0.05/+0.2 0.50-0.05/+0.2 | 0.15~0.3 | 0.4 | 0.50-0.05/+0.2
0603 1.60+0.10 0.80£0.10 0.2~0.6 | 0.5 0.80£0.10
0603*1 1.60£0.20*! 0.80+0.20*! 0.2~0.6 | 0.5 0.80+0.20*!
0603*3 1.60-0/+0.3 0.80-0/+0.3 0.2~0.6 | 0.5 0.80-0/+0.3
0805 2.00£0.10 1.25+0.10 0.2~0.7 | 0.7 0.60£0.10 0.85%£0.10 | 1.25+0.20
0805*! 2.000.20*! 1.25+0.20*! 0.2~0.7 | 0.7 0.60+0.10 0.85+0.20 | 1.25+0.20
1206 3.20£0.20 1.60+0.20 0.3~0.8 1.6 0.85£0.10 1.00+0.10 | 1.25%0.20 1.60+0.20
1206*! 3.200.30*! 1.60+0.30*! 0.3~0.8 | 1.6 0.85+0.10 1.00+0.10 | 1.25+0.20 1.60+0.30*!
1210 3.20£0.30 2.5+0.20 0.3~0.8 1.6 0.85£0.10 1.25+¢0.20 | 1.60£0.20 2.00£0.20 2.50£0.30
1210*! 3.200.40*! 2.5+0.30*! 0.3~0.8 1.6 0.85£0.10 1.25+¢0.20 | 1.60£0.30 2.00£0.30
1812 4.50£0.30 3.2+0.30 0.3~¥1.5 | 2.5 1.25+0.20 1.60+0.20 | 2.00+0.20 2.50+0.30
1812*! 4.50+0.40*! 3.2+0.40%*! 0.3~¥1.5 | 2.5 1.25+0.20 1.60+0.20 | 2.00£0.20 2.50£0.30
2220 5.70+0.40 5.0+0.40 0.3~1.1 | 3.5 1.25+0.20 1.60+0.20 | 2.00+0.20 2.50+0.30
IRRZANERSRRA 1uF RIS~ RR Y.
2 FRRIZHIEELSARRA 100nF KA SRR .
< FRRIZHIEELSARRA 10uF R\ EE~RRT.
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5.8 %% Part Numbering >>>

0603 X7R
e . N Ui Sk A ARG
R B HAME VR 2 BIE HL (ZES JERE
Product Terminal Quantity
Size Texture Capacitance | Tolerance Rate Voltage Packaging Thickness
Type Type code
6R3=6.3VDC A=1Kpcs
100=10VDC A:0.3+0.03mm B=2Kpcs
A=+0.05pF B: £5f
0201 CcoG 160=16VDC B:0.50+0.10mm C=3Kpcs
B=+0.1pF £
0402 X7R 250=25VDC E:0.60£0.10mm D=4Kpcs
1R5=1.5pF | C=%0.25pF B: bulk
) 0603 X7S 500=50VDC N: D:0.80+0.10mm E=5Kpcs
KERZ 100=10pF | D=#0.5pF packaging
! 0805 X7T 101=100VDC | Cu/Ni/Sn F:0.85+0.10mm | F=10Kpcs
ERE 102=1nF F=+1.0% in a bag
N 1206 X5R 201=200VDC | N=4i/45/ G:1.00+0.10mm | G=15Kpcs
A 222=2.2nF | G=+2.0% T il
1210 X6S 251=250VDC L) H:1.25£0.20mm | H=50Kpcs
105=1uF J=%5.0% T: tape
1812 X6R 501=500VDC L:1.6+0.20mm 1=20Kpcs
K=1£10% carrier
2220 X6T 631=630VDC Q:2.0+0.20mm | J=0.7Kpcs
M=+20% packaging
102=1000VDC R:2.5+£0.30mm K=0.5Kpcs
202=2000VDC L=1.5Kpcs
= =]
= amR7 RS TEAR)
%15 T{EREEE BERYNEEITT
COoG -55°C~+125C 0+30ppm/C
X7R -55°C~+125C 115%
X7S -55°C~+125C 122%
X7T -55C~+125C +22/-33%
X6R -55C~+105C +15%
X6S -55C~+105C 122%
XeT -55C~+105C +22/-33%
X5R -55°C~+85°C +15%
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6.77ma{HEE Product Capacitance Range> > >

COGHH XTRZ 4 XS #& 41 XTT#71 X6R %41 X6SF 41 X6TH A XSR#F
Cp/V|50|25(16(10( 6.3 |50|25|16 (10| 6.3 |50 |25 |16|10(6.3|50|25|16|10|6.3|50(25|16|106.3 |50|25|16|10|6.3 [50(25 (16 (10| 6.3 |50|25|16[10]6.3
ORL | & [ & [ & [ * *

OR2 | % | * [ % | ® [ *

OR3 | & [ & [ & [ £ [ *

ORA | % | % [ % | * [ *

ORS | * | # [ & [ [ *

ORG | & | & [ * [ & [ *

OR7 | % | * [ * | * [ *

OR8 | ® [ * [ & [ [ *

ORO | % | % [ % | * [ *

IRO [ * | * | * | * | *

IRL | % | * | % | * | *

IR2 [ * | % | % | * | *

1IR3 [ & | & | & | ® | *

IRS | sk | sk | * [ % [ %

IR6 | % | * | * | % | *

IR8 [ % | * | & | * | *

2RO | % [ % | % | * | %

2R2 | & | [ & [ [ *

2RA | & | k[ k| k| %

2RT | & | & [ & [ * [ *

3RO | & | & [ & | & [ *

3R3 | & [ % | % | % | *

3RO | & | % | % | % | %

3RO | % | & [ % [ & [ *

4RO | % | sk [ k| k [

AR3 | % | % [ * | * [ *

ART | # | * [ * | * [ *

SRO| * | % | % | % | =

SRI | & [ & [ & [ & [ %

SRE | # | % | % | % | *

6RO | % [ % [ * [ % [ %

6R2| * | % | * | % | =

GRS | % | % | * | % | =

TRO | ® [ & [ & [ [ *

TRS | % | % | % | * | %

BRO | * [ % [ % [ % [ %

8R2 | & [ % | % | * | %

ORO | % | % | | % | %

ORL | # [ | * | * | *

100 | s [ % | % [ * | *

220 [ % | k| k| k| ok

330 | & | k[ k| k[ ok

390 | % | k[ k| k[ *

470 | & | * | % | * | %

680 | % | k[ k| k[ %

101 | & [ & | & [ % | *

181 k| k| k| ok * * |k | k| ok * | ok |k | k| %k *k |k | ok |k * * |k | k| ok * |k | ok |k | %k * * |k | k| % *
221 k| ok |k |k * k| k| k| ok * L S O I k| k| ok |k * k| k| k| ok k| k| k| % | % * k| k| ok |k *
241 I * |k | k| ok * b I I I I I R * * | k| k| ok * |k |k | K | Kk * I B S *
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0201 (0603)

COG#41 XTRARS XTS R XITR Y X6R# 41 X6S#41 X6T#4 X5SRAS
Cp/V|50(25|16(10| 6.3 [50[25|16|10| 6.3 |50(25]16]10|6.3[50|25|16|10| 63 |50(25|16|10|6.3]50|25|16[10|63|50(|25|16[10|63 |50(25[16|10{63
271 de | ok | k| ok |k [ sk | sk | sk sk [ sk | sk | ok | sk | ok | k| sk | sk | sk | ok | sk | sk | sk | sk [ sk | sk | ok | k| k| k| ok |k [k | ok | k| ok
331 o[k | sk |k | sk | ok |k | sk [ sk | sk sk | sk sk | ok [ sk s | sk sk | sk sk | sk | sk | sk [k | sk | ok sk | ok [ sk | sk | sk | k| k| k| %
471 k| ok | ok | ok |k [k | ok |k [k [ sk | sk |k | sk | k| k| ok | sk | ok | k| sk |k | ok | sk sk | sk | ok | k| ok | k| ok |k [k | k| k|
681 k| ook | ok |k |k [k |k |k [k [ sk | sk |k | sk | ok |k | ok |k | ok | k| sk |k | k| ok [ sk | sk | ok | ok | k| k| ok |k k| k| k| ok
751 o[k |k | k| sk |k [k | sk [k | ok sk | sk sk | sk [ sk [k | sk [k |k [ sk | sk | k| sk [ sk | sk | ok [ sk | sk [ k| sk | k[ k| k| k| %
102 s | ok |k | ok | sk [ ok | sk | sk |k | ok | sk [ sk | sk [k [ sk | ok |k |k | ok | ok |k |k | sk | sk [ ok |k [ k| ok [ k| sk |k | k| k[ k| ok
152 | k| ok | ok |k [k | ok | ok | ok [ sk | sk |k | ok | ok | k| ok | ok | ok | k| sk |k | ok | ok [k | ok | ok | k| ok | k| k| k[ ok | k| k| ok
222 k| k| k| |k [k |k |k |k [ sk | sk | sk | sk | ok |k |k | sk | k| ke | sk | sk | sk | sk [ sk | sk | k| ok | k| k| sk |k [ sk | k| k| ok
332 e | ok | ok | e | sk [ sk | sk |k ok [ sk | sk | sk | sk | ok | sk | sk | k| ok | ke | sk | sk | ok | sk [ sk | sk | k| sk | ok | k| sk | sk [ ok | ok | k| ok
472 k| ok | k| ok | ok [k |k [ ok f k[ sk | k| k| k| k| ok | k| k| k| k| sk | k| k| k[ k| ok | k| k| k| k| k| k[ k| k| k| ok
682 | k| k| ok |k [k | sk | ok sk [ sk | sk | sk | sk | ok | k| sk | sk | sk | ok | sk | sk | sk | ok [ sk | sk | ok | k| k| k| k| ok k| ok | k| ok
103 R [k | k| % s | k| k| % ® | ok | k[ % EN A | ok k| ok EE T O I S O
153 * | k| %k k| ok | ok * | k| k| ok k| k| x| ok sk [k k| ok k| k| k| s | ok | k| ok
223 * | k| %k k| k| ok * | k| ok k| k| k| ok k[ k[ k| ok * |k | k| % k| k| k| %
473 * | k| ok * | k| ok * | ok | ok * | k| % * | k| % * | k[ s | k| ok
863 * | ® * | % E 3 [F 0 k[ k| ok * |k | %
104 * * * * * *
224 *
474
105

COGZ 4 XTRA Y X7S &% XTT#74 X6R 7 5] X6S %4 X5R A4
Cp/V|50|25|16|10| 63 [50]25|16|10| 6.3 |50|25|16|10]6.3 |50(|25[16|10|6.3 [50[25|16|10|6.3|50|25|16]10|6.3|50(25|16]|10]6.3

ORI | * | * | % | * | =

OR2 [ % | * | % [ % | =

OR3 | | & | & [ ® | =

OR4 | % | * | % [ * | =

ORS | % | % | % [ % | =

OR6 | * | * | % | * | =

OR7 | % | % | % | % | =*

ORS8 | * | * | * | * | =

ORO [ % | % | % | x| *

1RO | % | * | % | * | =*

IRT [ % [ % | % | x| *

IR2 | | % | % | * | =

IR3 | %k [ % | % | % | =

IRS | % | % | % | % | =*

IR6 | % | * | % | x| =

IR8 | | * | % | * | =*

2RO [ sk | % | s [ % | =

2R2 | % | % | % | % | *

2R4 | % | % | % | ® | =

2R7 [ % | ® | & [ ® | =
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X6S R4

Cp/V|50|25|16|10| 6.3 |50|25|16|10| 6.3 |50 |25|16|10]6.3|50(25|16|10|6.3 |50(25|16|10|6.3 |50(|25|16(|10| 6.3 |50(25|16]10|63
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7 FHARERFIN S Specification and Test Condition> > >

SR
=8 BARER Specification MixsR{E Testing Condition

Dielectrics
oG 1.0+0.2Vrms, 1IMHz+£10%
(C>1000 pF, 1.0£0.2Vrms, 1KHz+10%)
X7R  X7S EEXRNSERECERN
I X7T X5R Within the specified tolerance 1.0+0.2Vrms, 1KHz+10%
1 L X6R  X6S (Cp > 10uF,0.5£0.1Vrms,120+24Hz )
Capacitance X6T
&iE MERE 25°C£3°C  MNRE : < 70%RH. S RN RAMSEEZSHIR &4 (BBAEAE 150+0/-10°C
PANE 1 /BT, & 24+2h FHHATIUE.
oG Cp<30pF, Q2400+20Cp; 1.0£0.2Vrms,1MHz+10% ,25 °C
Cp=30pF, Q21000 (Cp>1000pF,1.0£0.2Vrms,1KHz+10%)
A& Ur BEBE DF
C<0.01pF <7%
0201 /
C>0.01pF <10%
C<0.47uF <7%
<25V
C>0.47pF <10%
0402
C<0.1pF <7%
> 25V
C>0.1uF <10%
C<0.47uF <7%
<25V
C>0.47pF <10%
0603 C<0.1pF <5%
> 25V 0.1pF < C<0.22pF <7%
0,
EE X7R XS C>0.22pF <10%
2 | Dissipation | w71 x5R sy C<1pF <7% | 1.0£0.2Vrms, 1KHz+10%,
Factor X6R  X6S - C> 1pF <10% | (Cp> 10uF,0.5+0.1Vrms, 120+24Hz)
X6T 0805
C<0.47pF <7%
> 25V
C>0.47pF <10%
C<2.2uF <7%
<25V
2.2uF<C < 47uF | <10%
1206
C<1pF <7%
> 25V
1pF<C < 47pF <10%
C<2.2uF <7%
1210 /
2.2uF<C < 47pF <10%
C<2.2uF <7%
1812 /
2.2uF<C < 47pF <10%
C<2.2uF <7%
2220 /
2.2uF<C < 47uF | <10%
&t MEHIRE :25°C+3°C , MEKIRRE : < 70%RH. I ZENRAMEREZZWAEE &M BBERE 150+0/-10°C
PRAER 1 /NEY, BB 24£2h [EEHHTIUE.
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E
Dielectrics

BARER Specification

Mizts(% Testing Condition

FENNEREFR/ERY 300%,5 7, BAFERAET
50mA

Capacitance change withint22%

COG Ugr<50V
R Force 300%Rated voltage for 5second.
Max..current should not exceed 50 mA.
X7R/X7S/ TEANERERRERTY 250%,5 ¥, B KERRAEE
X7T/X5R 50mA
Urs50V
/X6R/X6S/ Force 250%Rated voltage for 5second.
X6T Max..current should not exceed 50 mA.
e TENIEREEE ERY 200%,5 70, RABERAREY
; 50mA
3 | Dielectric 100V<Ug < 500V m
strenath Force 200%Rated voltage for 5second.
€ COG/XTR/ Max..current should not exceed 50 mA.
X7S/X7T/ FENNERERBERY 150%,5 #b, B KHEmAEd
50mA
X5R /X6R 500V<Ug < 2000V
X6S//X6T// R Force 150% Rated voltage for 5second.
Max..current should not exceed 50 mA.
FENNERERBERY 120%,5 #b, & KHERASEE
A
Us2000V 30m
Force 120%Rated voltage for 5second.
Max..current should not exceed 30 mA.
N ERYEEIFUNESEE
B_ET +30ppm/CL BEE +0.2% 0
?Ei?;{?uﬁgp /CLIA SRIFHE ° Measure capacitance under follow table list
ayxU.
€oG Temper:ture coefficient within £30ppm/C ; temperature:
Cp drift within +0.2% or +0 05pF_ ’ £ 14071SOCHUNE 1 /NI JHE 240 BT
W=,
| COG, X7R
X6S X5R Y5V
| X7T
1 25+2 25+2 25+2 25+2
X7R/XSR | HEZHE+15%LAA
2 -55+3 -55+3 -55+3 -3043
X6R Capacitance change within +15%
3 2512 2512 25+2 2512
4 12543 10543 8513 8513
5 2512 2512 25+2 2512
1) COG
BEZBTESZEZN  BEE 3 IENSRS
ﬁ%giiﬁ 1’?%’}‘{»{3&%2% '33%[/)\?9 E{EE%LJE% 1~ 3 *l:l 5 55?&@”%@}@]591%
y X7T/X6T ! it UM {
B / Capacitance change within +22%, -33% %E’Jﬁ?{ﬁ\mﬁ! EE’J%;_ M= e B
Temperatur BERHINTELE 3 SBRUEESEENE
4
e Coefficient x,
of The capacitance drift is calculated by dividing the
Capacitance differences between the maximum and minimum
measured values in the step 1,3 and 5.
The temperature coefficient is determined using
the Capacitance measured in step 3 as a
reference.
BETHEL22% 2)X7R. X7S. X7T. X5S. X6R_ X6S. X6T
X6S/X75 | LAR 5 B CHNEAREHER  BARETRE

SERIRAIERHAEZERASERZA.

X7R. X7S. X7T. X5S_ X6R_ X6S. X6T

The ranges of capacitance change compared
within the above 25°C value over the temperature
ranges shall be within the specified ranges.

£ 1 0201/223 RLALHUE, 0402/104 LA EHAR. 0603/334 KLU EHIAS. 0805/105 RLAE#HIHE, 1206/1210
225 RelA BRI, MhideRE : <0.5v,
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X8

BARER Specification

Mizts(% Testing Condition

Dielectrics

COG/X7R/ | Urg50V ,JKF 10 GQ & 100Q-F /CRATFEH A | Urs50V Uilll=Ur ;
X7S/X7T/ | INEIEE) FeEBAT[E):6025 7
YassEag X5R/X6R/ Ur<50V , More than 10 GQ or 100Q-F /CR, BE:25C
I— - lati X6S/X6T/ whichever is smaller. Charge Time:60t5sec Temperture:25°C
nsulation - ~
5 COG/X7R Ug > 50V 4GQ 100Q-F/CR N
Resistance X7S//X7T// /J:E'Jiﬂﬁl) AT =% /CR(RTRHR Urs400V U ll=Ur  Ugr>400V U =400V ;
FREEATIE):6025 F (EE:25TC
X5R/X6R/ Ug > 50V , More than 4 GQ or 100Q-F/CR, ; R
. . Charge Time:60t5sec ~ Temperture:25C
X6S/X6T/ whichever is smaller.
i MR : 25°C+3°C , MRESEREE : < 70%RH.
FREARBEIEEREE P.C ]RLE, FEiN
17.7N (0402 HUEF=GAEND 6N )Y, 1A
FEEARENFMIE MEETERFREMFE
T HRESORES, 2B EitEn
FERREBASEAR L |, FHREF 10s+1s,
TRl AR (1.8Kgf=17.7N ) ,
e Reflow solder the capacitors on a P.C.Board
LAEHREIEEK ; . P
. Apply a pushing force gradually at the center of a
2.0F HEAIIREEX ; specimen in a horizontal direction of P.C.board ,
W COG// X7R// 3R HEAEER. Pushing force : 17.7N (6N is applied for 0402
§ X7S/X7T, ; ; . —
6 Adhesion XSR /XGR/ No remarkable visual damage. type) Holding time : 10+1s, ( 1.8Kgf=17.7N)
X6S/X6T/ 1.Cp meets initial standard value.
2.DF meets initial standard value.
hooked jig \
3.IR meets initial standard value. F
|1 board
J Chip
cross—section
BRRESSETEANRKAE L | REfR
AmELL 1.0mm/s REEFEANES , SH 2mm,
548 60s,
Solder the capacitor on testing substrate and put
r] =7l
TR AR it on testing stand. The middle part of substrate
oG BETWINTET+ 5% 5+0.5pF ( BURK(E ) shall successively be pressurized by pressuring rod
No remarkable visual damage Cp change within | ata rated of about 1.0mm/sec. Until the
+5.0% or +0.5pF, whichever is larger. deflection become means of the 2.0mm for 60s.
an A 150 pressurizing
”‘_ﬁEE'*&%':' A spesding: 1. Omm/sec,
7 BE | | pressurize
Bending Rean W sl
{ __-"-m.-,__ - _____,-'f-' —
o W —T0
7ou] A% ; Y AR
X7R/ - sl FLEXURE £1
BETWNTEFT+10% 7
X7S/X7T/ = oW
X5R /X6R/ No remarkable visual damage mpamtaﬂfe mf:ger
X6S/X6T/ Cp change < +10% '
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X8

BARER Specification

Mizts(% Testing Condition

Dielectrics

FoRRE A WiRdh

BETAE#2.5%8(+0.25pF ( BURA(E ) LAA
DF B mtJiaERIERK

IR B miIRERIER

IEHEEEREE: 27045°C
}ﬁ,??l\: 120~150°C 60 b

R\RTIE): 1041 70
£ =B T M & 24£2(COG) &

CoG No remarkable visual damage 48+AXTR/X7S/XTT/X5R/X6R/X6S/X6T) /INAFLAS
Rnlli=A
Cp change within £2.5% or £0.25pF, whichever is :)”\UE o
HIEEIVEREG TIRE
larger.
DF meets initial standard value. SN EEHEARMIBENE
IR meets initial standard value. 775;[ 14O~150°JCJ? 1 /NSRRGSR T
= 4844 /|\]
TEEH ne
: MR
esistance -
8 ) Soldering temperature: 270+5°C
to Soldering . o
Heat Preheating: 120~150°C 60sec.
FoRAE AT IAR%B Dipping time: 101 seconds.
BETEL7.5%L A Measurement to be made after being kept at
room temperature for 242 (COG) or
DF ; SE
X7R/ TEFE :”m SRERIZER 48+4(XTR/X7S/XTT/X5R/X6R/X6S/X6T) hours.
X7s/x77/ | IR B mRAIRERER Recov ery for the following period under the
X5R /X6R/ | No remarkable visual damage standard condition after test.
X65/X6T/ Cp change within 7.5% *|nitial measurement for high dielectric constant
N type
DF meets initial standard value. Perform a heat treatment at 140~150°C for 1hr
IR meets initial standard value. and let sit for 48+4hrs at room temperature.
Perform the initial measurement.
BTIFILBIHIT 5 IREER
To perform 5 cycles of the stated
environment
o | mE B
TR AT R | Temperature Time
B[ETIEL2.5%8, +0.25pF ( BURA(E ) LA I somi
SREE+0/- min
COoG No remarkable visual damage FRAmI
Cp change within £2.5% or £0.25pF, whichever is 2 | 250 2~3 min
larger.
3 | LRREBIEE+3/-0C 30min
IREREE
9 2N 4 | 25C 2~3 min
Temperatur
e Cycle
YRS EANERE 1min,
& =R T ) E 24£2(COG) 7
X7R/ FoRAE A iR{% A8+A(XTR/XTS/XTT/X5R/X6R/X6S/X6T) /NITLAS
X7s/x77/ | BEEMIELT.5%LAN It
X5R /X6R/ | No remarkable visual damage Measurement to be made after being kept
X6S/X6T/

Cp change within +7.5%

at room temperature for 24+2hrs (COG) or
48+4hrs (X7R/X7S/X7T/X5R /X6R/X6S/X6T)
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SMRFCBEE R WR{A

LEAETWIELS%E, +0.5pF ( BURKA(E ) AW
2.Cp<10pF, Q=200+10Cp;

10<Cp<30pF, Q2275+2.5Cp

Cp>30pF, Q=350

3.R: AF 1000MQ=E} 100Q-F(EXES/IME)

Mizts(% Testing Condition

MR 40£2°C

SERE: 90~95% RH

MBATE): 500 +12hrs

£ = B T & 24£2(COG) B
48+4(X7R/X7S/XTT/X5R/X6R/X6S/ X6T) /INEFLAS

COoG No remarkable visual damage WE
1.Cp change within £5% or +0.5pF, whichever is
larger. BN EEHEBEASRNIBENEE 140~150°C
2.Cp<10pF, Q=200+10Cp; BT 1 NTRRMEEEREEIR TRE 484 /)
1 A 8 (1:Oi§g<iOpF>, Q2275+2.5Cp BT MEXAE
Moisture p230pF, Q2350 o
10 Resistance 3.IR:21000MQ or R*C210Q-F, whichever is smaller | Test temperature: 40£2°C
! Humidity: 90~95% RH
teady state Testing time: 500 £12hrs
SR FCBE B AT AR g time: 57 2 ,
S +12.5%)) Measurement to be made after being kept at
LERRMAE12.5%LAR room temperature for 24+2hrs (COG) or 48+4hrs
2.DF JAFIEAER 2 BT (X7R/X7S/XTT/X5R/X6R/X65/X6T)
3.R:AF 1000MQEf 10Q-F(EXE/IME)
X7R/ . . . .
. *Initial measurement for high dielectric constant
X7S/X7T/ No remarkable visual damage o
XSR /X6R/ type Perform a heat treatment at 140~150 °C for
XES/X6T/ 1.Cp change within +12.5% 1hr and let sit for 48+4hrs at room temperature.
2.DF:Not more than 2 times of initial value Perform the initial measurement
3. IR:21000MQ or R*C=10Q-F, whichever is
smaller
SMRFCER & AT WiRi%s
BETWHEL7.5%8,0.75pF ( BURA(E ) LAR
Cp<30pF, Q=100+10/3*C SIS o
pme /37 MR 8542°C
Cp=30pF, Q=200 SRR 85% RH
coc IR: AF 500MQ= 50Q-F(ENER/IME) BEE: BUERRSER] 1.5V
No remarkable visual damage FERRATAFRRIA © <50mA
MATE): 1000 +48hrs
0, i i N kY
Cp change<+7.5% or £0.75pF, whichever islarger. £ = 8 T B Z 2442 (COG) &
Cp<30pF, Q2100+10/3*Cp (X7R/X7S/X7T/X5R/X6R/X65/X6T) 150°C., 1h Fiikh
*f£ 150°C, 1h TS =R THE
- R*C>500MQ or 5Q-F, whichever is smaller 48+4(X7R/X7S/XTT/X5R /X6R/X6S/X6T) /NI/G ;
[l KD P
MEVIREESE.
11 Damp heat °
with load Test temp. : 85+2°C
Test humidity : 85%RH
n H sz R Ak
AR ERI LR Applied voltage : Rated voltage and 1.5V
BETWEL12.5%LAN Test time : 1000 +48h
X7R/ DF J#¥IAER 2 ELATF Charge/discharge current 50mA or lower
X7S/XTT/ IR: <F 500MOE; 50-F(EXER/|ME) Leave the capacitors in ambient. conc.jition fF)I’
XSR /X6R/ ) Class 1: 24+2h Leave the capacitors in ambient
No remarkable visual damage condition for Class 2 : 48+4h before measurement.
X6S/X6T/

Cp change<+12.5%
DF:Not more than 2 times of initial value

R*C>500MQ or 5Q-F, whichever is smaller

Reflow solder the capacitors on a
P.C.Board shown in Appendix2 before testing.
Perform the initial measurement.
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St T BARER Specification MixsR{¢ Testing Condition
¥ : 120°C~150°C/60
N =t DEFIFIERE ¢ 270£5°C
WEREBERRA T oo, stilpmremn | DU 2700
COG/X7R/ o5 BRI y A LY
R sy | AT SHITRETE PSRRI
12 | Resistance 95% min. coverage of both terminalelectrodes and | Solder temperature: 270+5°C
leachi X5R /X6R/ h q: O~ C
to leaching X6S/X6T/ less than 5% have pinholes or rough spots. preheated: 120°C~150°C/60sec
. Dipping time: 1011 seconds.
No remarkable visual damage. Completely soak both terminal electrodes in
solder
; p— PIEE : 245+5°C
o e | COGIXTR/ | BEBIREESIERURE o5% , SALGEKEER | ) w2455
CIR N x75/X71/ | INF 5% RARGE ¢ 21
Solderabilit Ml =0 ALS )\ (EEE
13 olaerablliity X5R /X6R/ 95% min. coverage of both terminal ﬁmuﬂﬁ%wném)\#%fp
of . Solder temperature: 245+5°C
L X6S/X6T/ electrodes and less than 5% have pin o
Termination Dipping time: 2+1 seconds.
holes or rough spots. . .
Completely soak both terminal electrodes insolder
SMRFCHR & &) Wit MWERE : LIRERIRE3°C
LB ETWAEL5%E,0.5pF ( BURAME ) LA BE/E : UR<100V 15 {EEUERE (*W&EE)
2.B/E87E 30pF LALE, Q2350 MRz{AT(E): 2000 /)NEF
& E 7 10pF LAEB/NF 30pF, E=RTHE 2442 (COG)
Q>275+(2.5* Cp) (X7R/X7S/X7T/X5R/X6R/X6S/X6T) : 150°C,
ZAE/\F 10pF,Q2200+10*Cp 1h FRMEESS |, & 484 NILUGIUE
COG 3.IR:KF 1000MQEE 5Q-F(EE:/IME)
No remarkable visual damage *fFE150°C, hmA B F .
1.Cp change<+5% or +0.5pF, whichever is larger. 48+4(X7R/X7S/X7T/X5R/X6R/X6S/X6T)
2.Q2350 (Cp=30 pF) MNLE . SRR AE.
Q>275+(2.5* Cp) (10 pF<Cp<30 pF) Test temperature: Max. Operating Temp. +3°C
M Life Q2200+10*Cp (Cp<10 pF) Voltage:
14 Test 3. IR:21000MQ or R*C25Q-F, whichever is smaller UR < 100V 150%of the rated voltag ( *Remarks )
Testing time: 1000 hrs
NIcEE 0] WikE
SIRTIHE AT IR Measurement to be made after being kept at
1LEBTWAE12.5%LIR room temperature for 24+2hrs (COG) or 48t4hrs
2.DF FTHAER 2 ST (X7R/X7S/XTT/X5R/X6R/X6S/X6T)
X7R/ 3.R:AF 1000MQEf 5Q-F(ERE:/IME) - o .
*Initial measurement for high dielectric constant
X7S/X7T/ No remarkable visual damage t
X5R /X6R/ ype
X65/X6T/ 1.Cp change<+12.5% Apply 150% of the rated DC voltage for one hour
2.DF:Not more than 2 times of initial value at the maximum operating temperature +3°C.
Remove and let sit for 48+4hrs at room
3. IR:21000MQ or R*C>5Q-F whichever is smaller
temperature.
Perform the initial measurement
7oA W%
1. BETHER:
COG: +5%E+0.5pF LAPY , BVIA(E ;
et X7R/X7S/X7T/X5R/X6R/X6S/X6T: +10 %A ; ERAEERE FHEF G 1000 /N,
H'i:-;:ilemper COG/X7R/ | 2.DF : HBVIAEER ; NIRRT 2424 INETPIBHTIUE.
15 ature X7S/X7T/ 3R : HEAIREEK, Keep the product at maximum temperature for
storage X5R /X6R/ No remarkable visual damage ; 1000 hours. The test was carried out within 24+4
& X6S/X6T/ 1 . Rate of change of capacity value : hours after the end of the test.
COG : 5% or +0.5pF , take a larger value ;
X7R/X7S/X7T/X5R/X6R/X6S/X6T: Within +10% ;
2.DF : Satisfy the initial value requirement.
3.IR : Satisfy the initial value requirement.
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LEETHE

COG/M3L: +5%mEk+0.5pF LAR , BXEAIE ;
X7R/X7S/X7T/X5R/X6R/X6S/X6T: +10 %LAR ;
2.DF : HEVIAEEK ;

3R : HEVIREEK,

MiztsZ(4 Testing Condition

COG/X7R/
NN &% AEC-Q200-002
FREE U X7S/X7T/ . . =
16 £SD XS5R /X6R/ 1. Rate of change of capacity value : Per AEC-Q200-002
COG/M3L:Cp change within 5% or +0.5pF,
X6S/X6T/ . .
whichever is larger;
X7R/X7S/X7T/X5R/X6R/X6S/X6T:
Cp change within £10%;
2.DF meets initial standard value.
3.IR meets initial standard value.
HIAF R R BT ERR
FARIELRIERIT, FRRIEE B, PISMBIRIER
== = fEF—.
COG/XTR/ Eﬁi}mi—fiﬁ)jﬁ}fe affdefects in the internal
17 | BORIEVIER | X7S/X7T/ desi . HmUERE T &
N esign of the product : . "
¥t DPA X5R /X6R/ . . Sample LT side grinding
good electrode continuity, uniform electrode
X6S/X6T/ ) . .
thickness . good connection of internal and
external electrodes, same thickness of upper
and lower covers
BB ARMNIRRER | LT
HBHIT 1000 IRIEIR :
-55°C ( 30min ) —125°C ( 30min ) AT EAE
FABEETIURL 2e°C (30min) ( 30min ) HREIRIAE
Se(EAR(V R - 1 1min,
COG: +5%E§+0.5pF LAPY , BXECALE ; NS
' ' i 6h~24h /NIFLUEIE ;
X7R/X7S/XTT/X5R/X6R/X6S/X6T: +10 %BLAA : E=iE FHE NFLUSIE ;
2.0F : ERVIAEER X7R/X7S/X7T/X5R /X6R/X6S/X6T:
COG/X7R/ 3.R ~':tﬁE%JJ§Z‘E}E%2‘? ’ FESSE FHE 2422 DNLURIUE -
BE T XTS/XTT/ e H ° Put the installed capacitor into the test
18 | Temperatur . chamber and cycle 1000 times according
X5R /X6R/ No remarkable visual damage ; .
e shock - to the following steps :
X6S/X6T/ 1 . Rate of change of capacity value : o . o .
-55°C ( 30min ) —125°C ( 30min ) , the
COG : +5% or +0.5pF , take a larger value ; R !
. switching time should not exceed 1 minute.
X7R/X7S/XTT/X5R /X6R/X6S/X6T: Within +10% ; COG:
2.DF : Satisfy the initial value requirement. ) .
. . . Measurement to be made after being kept
3.IR : Satisfy the initial value requirement.
at room temperature for 6h~24hrs
X7R/X7S/X7T/X5R /X6R/X6S/X6T:
Measurement to be made after being kept
at room temperature for 24+2hrs
FoRRE A 4R
1.C0G #4R : FETAELS%EY $0.5pF (BURK | AELIORTSCK ™ mAEIRIEIEEE P.C #RLE.
8) LR ; HEANAD @ <5g/s ;
X7R/X7S/XTT/X5R/X6R/X6S/X6T MERAEZMLZE | $I= : 10~2000H:z
E+10 %LAA ; TEIREER : 20min
COG/X7R/ 2.DF : iHEVIREEK ; BIREL : =ANBEENAR 12 NMER
19 YRENSCLE X7S/X7T/ 3.R : HEYIEEEXK, Reflow solder the capacitors on a P.C.Board
Vibration X5R /X6R/ No remarkable visual damage shown in Appendix 2 before testing
X6S/X6T/ 1.COG:Cp change within £5% or +0.5pF, whichever | Applied force : 5G max.

is larger.
X7R/X7S/X7T/X5R/X6R/X6S/X6T change within+
10% ;

2.DF meets initial standard value.
3.IR meets initial standard value.

Frequency : 10~2,000Hz

Reciprocating sweep time : 20 min.

Cycle : 12 cycles in each 3 mutually perpendicular
directions.
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0402>1.2Kgf,

Mizts(% Testing Condition

B eaRmEEENER L, RN

N COG/X7R/ 0603 >3.0Kgf, e e
TuTsRE EEEIN 1mm/s B ZEB IR
X7S/X7T/ 0805 (<0.85mm) >4.0kgf.
20 | Rupture Attach the chip capacitor to the test die and
X5R /X6R/ 0805 ( 1.25mm ) >7.0Kgf,
strength apply Imm/s of pressure using a tension tester
X6S/X6T/ 1206 ( <1.25mm ) >4.0Kgf
until the capacitor breaks.
1206 ( 21.25mm ) >6.0Kgf
TSR R A RS ;
1.COG M[E : BETWE+5%a,, +0.5pF ( BUR
KE) LA ; BRRESSEEEERDMRMLE , N X2 =
X7R/X7S/XTT/X5R /X6R/X6S/X6T FARES NAEESE
{EICRIEL10 %LAA ; FKHMES : FIESZRRKY
COG/XTR/ 2.DF : iiEHIIAEEK ; FFEEETA) © 0.5ms
s XIS/XTT/ 3R : HEREEK, IE{ENMERE : 15008
21 | Mechanical Fix the flake capacitor on the tensiontester,impact
X5R /X6R/
impact No remarkable visual damage from three directions XYZ, Pulse signal:half
X6S/X6T/

1. COG: Cp change within £5% or +0.5pF,
whichever is larger.

X7R/X7S/X7T/X5R /X6R/X6S/X6T change
within£10 % ;

2.DF meets initial standard value.

3.IR meets initial standard value.

sinusoidal pulse
Time of duration:0.5ms

Peak acceleration:1500g
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8.MLCC {EH;¥&=ZEIR Precautions on the use of MLCC>>
8.1 HIZIRIZIT PCB Design

8.1.1 HIEIREIEI&iT Design of Land-patterns
THEFMREEH TSI HEFNIITER |, aLhERERIRGEE 2,
B téaH T AERRIEZR.

The following diagrams and tables show some examples recommended patterns to prevent excessive solder amounts

(larger fillets which above the component end terminations)

Examples of improper pattern designs are also shown.

FEERIIHEFERRT ¢

Recommended land dimensions for a typical chip capacitor land patterns for PCBs
IRIEEEIFHEFIRITAORT (B2 mm) :

Recommended land dimensions for wave-soldering (unit: mm)

#it% SIZE 0603 0805 1206
L 16 2.0 32
R
w 0.8 125 16
A 0.8~1.0 1.0~1.4 1835
0.5~0.8 §.8~15 08~-1.7
C 0.6~0.8 0.9~1.2 1.2-16
dipepecitcr e

BRIEEIEFRITAIRYT (8L mm)

Recommended land dimensions for reflow-soldering (unit: mm)

Hik% SIZE 0201 0402 0603 0805 1206 1210 1812 2220
_ T, 0.6 1.0 1.6 2.00 32 32 45 57
R
w 0.3 0.5 0.8 1.25 1.6 25 32 5.0
A 0.20~025 | 0.35~045 [0.6~0.8 | 0.8~12 | 1.8~25 1.8~25 | 2534 | 4.0~46
0.20~0.30 | 0.40~0.50 [ 0.6~0.8 | 0.8~12 | 1.0~15 1.0~1.5 1.8~20 |[20~22
@ 0.25~035 | 045~055 [0.6~0.8 | 09~16 | 1.2~20 1.6~32 | 23~35 | 3548

J BRI RIRTWWALDEE] , EIAERIHERIMNS TR,

Excess solder can affect the ability of chips to withstand mechanical stresses. Therefore, please take proper precautions
when designing land-patterns.

FER Fsp— LR YT SIRROTE)

Examples of good and bad solder application
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JiH Item AHEZEEE I Not recommended HE #5454 Recommended
FobR o s 5] 2k lead wire of com ponent _
M 7C AR A R ~ soldering iron _, solder resist ‘l
Mixed mounting of SMD

and leaded component | | | |

ST R R F R

Component placement

chasis .
{ . solder-resist

solder (for grounding)

close to the chassis

%E)#J{ﬁﬁ)ﬂ:ﬁﬁj& lead wire of component
'?ﬁh%i gﬁj_ﬁJitFMﬁ?% soldering iron — —I solder resist
Hand-soldering of leaded

components near mounted

components | |

8.1.2 EIE4HY Pattern configurations
THRESSLEFSIRRIGITF, SRS |, NRRTRER/)\B RS B ZEIRELS .
The following are examples of good and bad capacitor layout, SMD capacitors should be located to minimize any

possible mechanical stresses from board warp or deflection.

ANHEFE 45 ¥ Not recommended A7 458 Recommended

B P AR S

Deflection of ‘

the board

X TFEHEEROIRRIESES | EDRINZERWMA O X NSBER/NLTEG X, THES 7 —LFRIRIT,
To layout the capacitors for the breakaway PC board, it should be noted that the amount of mechanical stresses given

depending on capacitor layout. The example below shows recommendations for better design.
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slit —/

magnitude of stress A>B=C>D>E

EOEDREDREBIEIRET | X mIEINEITRAL D SERITERRRAR. SITBERE ARt 2 2RSS &R
TIRFEX - o, BB, v BUE. ZFFl. Eit , MRS E BB RN S kIR,

When breaking PC boards along their perforations, the amount If mechanical stress on the capacitors can vary

according to the method used. The following methods are listed in order from least stressful to most stressful: push-back,

silt, -grooving, and perforation. Thus, any ideal SMD capacitor layout must also consider the PCB splitting procedure.

8.2 BEIM%EFE=EIN Considerations for automatic placement

NEEHNAYE%E Adjustment of mounting machine

@O . FRIERERGEE , AEIZZ R KA.

@). VIRERIIRSLFNER TS TIOE, S IER

(1). Excessive impact load should not be imposed on the capacitors when mounting the PC boards.

(2). The maintenance and inspection of the mounters should be conducted periodically.

AHEFF 45 F Not recommended HEF 4584 Recommended
LT U 2 crack
Single-sided r g
mguntng supporting pinM
X T 2
Double-sided —
mounting T—— | ¥

supporting pin
solder peeling A crack
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8.3 IETFIRIERY Recommended soldering profile
8.3.1 iRlF : O FREFFEAERERTS | @ ARIYFRERTEIRIEETS
Re : (Dflow Soldering is recommended ; (2)flow soldering is suitable for bigger size MLCCs
8.3.2 §RIFIEMMZ Recommended Sn&Pb soldering profile
[Elif&fE Reflow soldering

fempe~ature
300°C — preheating 230°C
~o0°C —
[ y
200°C — Vi
/
/
s0°C — g
00°C  — pd
SceC —
within
over 1 over 1 10 arodual
minute minute scconds coolirg

7¥& Caution
1. HRRNRNIEESEAESREEN 1/3 ~1/2, SIFERR
(1).The ideal condition is to have solder mass (fillet) controlled to 1/2 to 1/3of the thickness of the capacitor, as shown

below: '
capacitor

Solder

\ ‘I/ZT—I/BT

L]

PC board
@. FKRIIEEN SRR, R TR SHEENE—EL
(2). Because excessive dwell times can detrimentally affect solderability, soldering duration should be kept as close to
recommended times as possible.
RIEE

Wave solder profile

Temperature

0 € — preheating 230—-250C

150° C —

2000 € —
150° C —
100° ¢ —
0° C—

over 2 minute 3 gradual cooling
s
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i¥& caution
D HRBERFS T
@ FRIFAIEEEREEEY 100~130C,
) IFEERTRISE A,
(1).Make sure the capacitors are preheated sufficiently.
(2).The temperature difference between the capacitor and melted solder should not be greater than 100 to 130°C.
(3) . Cooling after soldering should be gradual as possible.
F TR Hand soldering
F

T | EEEEE | BETE IS ER | IFENE | B8 PR il

=1/20f [EAERARELE

A130T | mE3500 | mA2ov | EiMimm et Os B R [

i¥& caution

O.FARHERAER 1.0mm IR 20w AEEISE,

@ ERIESAE B EE M.

(1).Use a 20w soldering iron with a maximum tip diameter of 1.0mm.

(2) .The soldering iron should not directly touch the capacitor.

8.3.3 FTiRIFIEMMZ Recommended Pb-Free soldering profile
[ElEiEE

Reflow solder

FHIREA
30012
IZEEE
230-2701C
2507 l \
BEES >l
20072
1206 LA T8 AT<150T
1206 LA ERAE AT<130T
1507

37108 =i, B

1007
501
6071208
Over 1 Nimute 30-605
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pelEge

Wave solder profile

Temperature

T

— 260 MAX
#
300_ ?in“

250
200+

150
100+
50 —

Owver 2 mimrte

“dSe B#uSEH

1
.

8.4 $¥RMERIR Handling

Breakaway PC boards (splitting along perforations)

(O ERBFHHEWER | SRR ERSHE A RN,

.2 IRFEEIIRESERT BRIKE | Ao LRI,

(1).When splitting the PC board after mounting capacitors and other components, care is required so as not to give any
stresses of deflection or twisting to the board.

(2).Board separation should not be done manually, but by using the appropriate devices.

8.5 {RfF Storage

(DFETFFIREHREFF M : IBE 5~40C ; i2E <70% RH

O.FFmEEFZBRFHA—F | FRERZAEZRARS.

Q)i FE | FFRNAE=BRERA.

. ENEELHESEE (X7RX5RY5V, X7T, X6S) HNEERERTAISZE R/ , FTLAERB IR N T 5 E HiX
—Ii%R., BEMNYBESSEE 150 CRYEE 1 N\ ERERRERIFIGE.

(1). Keep the storage environment conditions as following: Temperature: 5~40°C ; Humidity: <70% RH

(2). 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.
(3). Use the chips within 3 months after the tape is opened.

(4). The capacitance value of high dielectric constant capacitors (X7R,X5R, Y5V, X7T. X6S) will gradually decrease with
the passage of time, so this should be taken into consideration in the circuit design. If such a capacitance reduction

occurs, a heat treatment of 150°C for 1 hour will return the capacitance to its initial level.
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