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Multilayer Chip Ceramic Capacitor

sessevenemaan AEC-Q200

1.

2.

A S M 38 Types of Capacitor and Dielectric Material

KCOG: HWERNFIM B AR Y | KRAES, GFFH. hmlk COG ™. WM mBEttaEfE, JLIPAK
WREE S R HCRII (8] AR AL T AR A o & ] TIRHRE, RRE VEZOR SR R ER Y, AnEPcds  IEIREGS A THIN FLBR
¥ 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.

KXTR/XTS/XTT/XSR/XOR/X6S/X6T: MR FAAT LI a0 1 2R ds, BT BRI i s, w18
HAS R, BABRENRERNE, SN TEEGHE, REMtERAFIBET, WERE. M. 5. £
AR LR

% XTR/XTS/XTT/XSR/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 1 . 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. PRI E S AN
@ 7 SRS R IR 715 HOW TO ORDER

0805 CG 3 101 J 500 N T M
@) ® ® @ ® ® @ ©)
Xt H] NOTES:
DR~} DIMENSIONS FAAT (unit) :inch/mm
RSTJ;?;% 0402 0603 0805 1206 1210 1808 1812 2220 2225 3035
Code

K x % 0.04x0.0 | 0.06x0.0 | 0.08x0.0 | 0.12x0.0 | 0.12x0.1 | 0.18x0.0 | 0.18x0.1 | 0.22x0.2 | 0.22x0.2 | 0.3x0. 35
(Lxg) 2 3 5 6 0 8 2 0 5
inc

K x5 1.00x0.5 | 1.60x0.8 | 2.00x1.2 | 3.20x1.6 | 3.20x2.5 | 4.50x2.0 | 4.50x3.2 | 5.70x5.0 | 5.70x6.3 | 7.60x9.0
(LxW 0 0 5 0 0 0 0 0 0 0
mm

@4 R F2EDIELECTRICSTYLE

TR ES G D B B G S F
(Dielectric Code)

I AR

(Dielectric)

COG X5R X7R X7T X7S X6S YSV

®

total character

NO. OF total character
(102=1000=4)

@HRFR 2 ENOMINALCAPACITANCE #fir (unit) @ pF

Fon T2 SEFRME
(Express (Actual e SRR N BT, BB A N0
Method) Value) BN RADNEUS

O0R5 0.5 Note: the first two digits are

1RO 10 significant; third digit denotes number

of zeros; R=decimal point.
102 10x10
224 22x10"

B & BiR 2= CAPACITANCETOLERANC

(™
(code) B C D F G J K M A
W 40,1
T V. + _
(toleranc | = b% | £0p25| % | sl on 2,08 5% | xlow| w20y [*80%-20%
e) 0. 5pF

#iE: B. G DYRZEGEH TR E<10pFII/~=
Note: These capacitance tolerance B,C,D are just applicable the capacitance that equals to or less than
10pF.
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Multilayer Chip Ceramic Capacitor

sessevenemaan AEC-Q200

@©%HEH)F RATED VOLTAGE PAAT (unit) 1V
ForJia SEFRME
(Express Method) | (Actual T SR VA BB, B AN 0 AN 5
Value) R A/INES
6R3 6.3
5 Note: the first two digits are

500 50x10
201 20x10' significant; third digit denotes number

102 10x10°
of zeros; R=decimal point

@¥k A4 KL TERM INAL MATERIAL STYLES

¥3L2KH) (Termination Styles) FnT73 (Express Method)
A4k (Silver Solderable Termination) S
a4t 3k (Copper Solderable Termination) C
=2 H8 ik (Nicke 1 Barrier Termination) N

@3 PACKAGE STYLES

B T
s (Bulk bag) Y 3% (Taping Package
@AKH4EClassification
M Automotive product

@ 5B RE/F e Temperature Coefficient /Characteristics

L IES S FE PRl B AL AR R FE G
Dielectric Reference Temperature Temperature Coefficient Operation Temperature
Point Range

COG 20° ¢ 0+30PPM/° ¢ -55° ¢ +125° ¢
XbR 20° ¢ +15% -55° ¢"+85° ¢
X7R 20° ¢ +15% -55° ¢ +125° ¢
X7T 20° ¢ +22/-33% -55° ¢ +125° ¢
X7S 20° ¢ +22% -55° ¢ +125° ¢
Y5V 20° ¢ -80%+30% -25° ¢"+85° ¢
X6S 20° ¢ +22% -55° ¢ +105° ¢
X6R 20° ¢ +15% -55°C~+105C

FoyE: ISR ARIR S RO o v n 2 2 R IR E20° cf185° cAlZ Bl S B2 KAER, 1 [ R ERRFRIEE R
BORIEIR TAEVa R 2 (B A ST 20° 1 AR AR R 2 11
Note: Nominal temperature coefficient and allowed tolerance of class | are decided by the changing of the

capacitance between 20° C and 85° C. Nominal temperature coefficient of class Il are decided by the
temperature of 20° C
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Above capacitance for reference only, actual capacitance range depends on the use requirement.

Product Capacitance Range
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TRO
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actual capacitance range depends on the use requirement.
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N = o o R e R el e R e A R el e e e e e e e e e e T A T A A el A e A A I e A e A e A A T A e e e el A e A A A G e A B A A A
= A A E E e Ca A i A E R Ca e Ca i E E Ca T E A A T A A B e B Ca I R C T B A B C A T A B Bl E e Ea A E A e e A e A B A A A A A

331 D/F |D/F |B/D|B/D[B/D|B/D|B/D|D/F | D/F |B/D|E/D|B/D|E/D|B/D| D/F | D/F |B/D|B/D|B/D|B/D|B/D|D/F | D/F |E/D|B/D|B/D|E/D| B/D| D/F | D/F |B/D|E/D|E/D|E/D| B/D| D/F |D/F |B/D|B/D|B/D|B/D|B/D| D/F | D/F|E/D|B/D|B/D|E/D|B/D
391 D/F |D/F |B/D|B/D|B/D|B/D|B/D|D/F |D/F |B/D|E/D|E/D|E/D|B/D| D/F | D/F |B/D|B/D|E/D|E/D|E/D|D/F |0/F [B/D|E/D|E/D|E/D|B/D| D/F | D/F |E/D|E/D|E/D|E/D|E/D| D/F |B/F |B/D|B/D|B/D|E/D|B/D| D/F |D/F |E/D|E/D|E/D|E/D|E/D
471 D/F |D/F |B/D|E/D|E/D|B/D|B/D| B/F | D/F |E/D|E/D|E/D|E/D|B/D| D/F | D/F |B/D|B/D|B/D|E/D|E/D|D/F | D/F [B/D|E/D|E/D|E/D|B/D| D/F | D/F |B/D|E/D|B/D | E/D|E/D| D/F | B/F |B/D|E/D|B/D|E/D|B/D| D/F |D/F |E/D|E/D|E/D|E/D|E/D
561 D/F |0/F |B/D|B/D|B/D|B/D|B/D|D/F |D/F [B/D|E/D|B/D|B/D|B/D| D/F | D/F |B/D|B/D|B/D|B/D|B/D|D/F |D/F |B/D|E/D|B/D|E/D|E/D| D/F | D/F |B/D|E/D|E/D|E/D| B/D| D/F | D/F |B/D|B/D|B/D|B/D|B/D| D/F |D/F |E/D|B/D|E/D|E/D|B/D
681 D/F |D/F |B/D|B/D|E/D|B/D|B/D|B/F | D/F |B/D|E/D|E/D|E/D|B/D| D/F | D/F |B/D|B/D|E/D|B/D|B/D|D/F | D/F [B/D|E/D|E/D|E/D|B/D| D/F | D/F |B/D|E/D|E/D|E/D| E/D| D/F | B/F |E/D|B/D|E/D|E/D|B/D| D/F | D/F |E/D|E/D|E/D|E/D|E/D
321 D/F |D/F |B/D|E/D|E/D|E/D|E/D| D/F |D/F |E/D|E/D|E/D|E/D|E/D| D/F | D/F |E/D|B/D|E/D|E/D|E/D|D/F | D/F [B/D|E/D|E/D|E/D|E/D| D/F | D/F |E/D|E/D|E/D E/D|E/D| D/F |B/F |E/D|E/D|B/D|E/D|B/D| D/F |D/F |E/D|E/D|E/D|E/D|E/D
102 /¥ [D/F [B/D|B/D|B/D[E/D|B/D|D/E [0/ |B/D|E/D|B/D|E/D|B/D| D/F [D/F [B/D[B/D|E/D|E/D|B/D|D/F |D/F [B/DE/D|E/D|E/D|B/D| D/F | D/F [B/D[E/D|E/D|B/D[B/D| D/F |B/F |E/D|E/D|B/D|E/D|B/D| D/F [D/F [E/D|E/DE/D[E/D| /D
152 o/FD/F| D | DD |D|D|B/FD/F| DD || D|D|o/FD/FID|[D|D|D|D|D/FID/F[D|D|D[D|D|0/Fo/FD|D|D|D|D|D/FD/FD|[D|D|D|D|/FD/F|D|D|[D|D[D
182 0/FD/F| D | DD |D|D|B/FlD/A|D[D|D]|D|D|0/FD/FD|[D|D|D|DI0/FID/E[D|D|D[D]|D|0/ED/FD|D|[D|D|D|D/FDB/FD[D|D|D|D|B/FO/FD|[D|[D|[D[D
222 D/FD/E| D | D [D|D|D|B/ED/A| DD |D|D|D|/FD/FID|D|D|D|D|D/FID/E[D|D|D[D|D|0/E[D/F D |D|D|D|D|D/ED/AD|D|[D|D|D|/FD/E|D|D|[D|D[D
272 o/FD/E|D | oD Do |p|p/Ep/El oo |p|p|p|o/Fo/FD|D|p|o|polp/Flp/Elp|p|p|p|D|o/Eo/F p|D|D|D|p|p/Fp/FlD|(D|D|D|D|o/Fo/F|D|D|D|D[D
332 D/FD/F|D|D[D|D|D|B/FD/AD[D|D|D|D|0/FD/FD[D|D|[D|DIMFID/ED|D|D[D|D|0/FD/FD|D|[D|[D|D|D/FD/FD|[D|[D|D|[D|B/FO/AD|D|[D|[D[D
472 D/D/F|D|D|D|D|D|D/FD/A|D|D|D|D|D|D/FD/FD|D|D|D|D|BFD/F|D|D|[D|D|D|DFDFD|D|D|D|DD/FDED|D|D|[D|DI|DFD/FD|D|D|D|D
562 D/FD/E| D | D [D|D|D|B/ED/F| DD |D|D|D|/FD/FD|[D|D|D|D|D/F/E[D|D|D[D|D|0/E[D/F|D|D|D|D|D|D/FD/ED|[D|[D|D|D|/FD/F|D|[D|[D|D[D
682 D/FD/E|D|D[D|D|D|B/FD/AE DD |D|D|D|0/FD/FD|[D|D|D | DID/FID/E[D|D|D[D|D|0/E[D/FD|D|[D|D|D|D/FD//FD|[D|D|D|[D|0/FO/FD|[D|[D|[D[D
103 o/F0/E| D |p|p|p|o|p/mpa p|o|o|o|ofo/wom p|[p|p|o|polpFlo/E[p|p|o|p|Dd|oEo/s o|p|p|[o|o|pEp/mo|[d|[p|p|p|o/Fp/klo|lp[o[p|D
153 Fio/Elp|p|p|p|p|Ffp/Fp|D|pfp|p|rFo/Fo|Dfp|p|p|FpFlo|lbofp|o|p|rFioF plo|p|p|pfr|p/ED|D|D[D|D|[F|p/FlD|D|D|D]|D
183 FIE[p[(p|D|Dp|D|F (/A D|(D|D[D|D|F pFD|D[(D|[D|D|FDFD|D[D|D|D|F[o/FD[D|D|D|D|F|B/ED|D|D[D|D[F|D/FD|[D|D|D]|D
223 Flo/Elp[p|p|p|[p|[r o/ Dp|{p|pfp|[p|rio/FD|D|D|D|D|R[pE|p|b|p|p|p|rloFlp|o|p|p|p|lr|pE/D|D|D|[D|[D[F|D/F[D|[D|[D|[D]|D
273 FIo/Elp|p|p|p|p|F o/ D|D|D[Dp|D|F o/ D|D|Dp|D|D|FpFlb|bfp|o|p|Fio/FD|p|p|D|bp|F|p/ED|[D|D[D|D[F|p/FlD|D|D|[D]|D
333 FIo/E[p|(p|D|p (D |F(p/AFD|(D|D[D[D|F oFD|D[D|D|D|FD/FD|D|D|D|D|F[o/FD|(D|D|D|D|F|D/E[D|D|D[D|D[F|D/F[D|D|D|D]|D
393 Flo/Ep|p|o|p|[p|F oA D[D|D[bp|[b|ro/Fp|D|D|[D|D|F[pFlp|[bfp|p|p|rloF/p|o|p|p|p|lr|pE/D[D|D|[D|[D[F|p/F[D|[D|[D|D]|D
473 Fio/Elp|p|p|o|p|F o/ p|D|Dpfp|p|Fio/FD|Dfp|p|p|Fp/F|lp|lpfp|o|p|rFio/Fplp|p|p|pfr|p/E(D|D|D[D|D[F|p/FlD|D|D|D]|D
563 FI/E[D[D|D|D|D|F[D/F D|(D|D[D|D|F DFD|D|(D|[D|D|FD/FD|D[D|D|D|F[o/FD|[D|D|D|D|F|D/ED|D|D[D|D[F|D/FD|D|D|D]|D
683 Flo/Elp|{p|p|p|(p|Fp/AFED|({D|D(D|{D|F pFD|D[D|[D|D|FDFlD|D|fD|D|D|F|0/F|D[(D|D|D|D|F|D/E[D|{D|D[D|D[F|D/F[D|D|D|[D]|D
104 Fio/Elp|p|p|p|p|F o/ D|D|D[D|D|Fo/FD|D|D|D|D|FDF|D|b|p|o|p|Fio/Fp|p|p|p|bpfF|p/ED|{D|D[D|D[F|p/FlD|D|D|D]|D
154 Flo[o|o|n|oD Flo|lo|p[p|pD Flo[po|o|pn|oD Flolo|o|p|D Flolo|o|p|p T [ [ P e Flo|lp|p[p|D
184 Flop|lp|o|n|oD Flp|lo|p[p|D Flp[p[p|p|D Flo|lp|o|p|D Flo[o[p|p|D Flp[p[p|p|D Flop|lo|p[p|D
224 Flo/flpfp|p|p FD/Elp|p|D|D Fo/AlD|[D|D|D Flo/Elp[p|p|D Flo/AlD[D|D|D F|o/FlD[D|D|D Fp/Elp|p|p|D
274 p/Flp|D|D|D D/FlD|D|D|D F|D/FlD|D|D|D p/Elp|(p|D|D FI/F[D|D|D|D F|o/FlD|[D|D|D FD/E|D|D|D|D
334 /FlD[D|D|D D/F|D|[D|D|D FID/F[D|D|D|D D/FElD[D|D|D FIo/F[D|D|D|D FID/F[D|D|D|D FD/FD|D|D|D
474 0/F[D/F[D/F[ D [ D D/F|D/F|D/E| D | D F_|D/F|D/E|D/F| D | D p/F|p/F[D/E[ D | D F |D/F|D/E|D/E| D | D F_|D/F[D/F|D/F| D | D F_|D/B|D/F|D/E| D | D
684 D/F|D/F[D/F| D | D D/F|D/F|D/E| D | D F |D/F[D/F|D/F| D | D b/F|D/F[D/E| D | D F |D/F|D/E|D/F| D | D F_|D/F[D/F|D/F| D | D F_|D/F|D/F|D/E| D | D
108 F [0/F|D/F| D | D F |D/ED/F| D | D F|F [D/F|D/F| D | D F [0/F[D/F| D[ D F|F |[D/FD/FD|D F|F [D/FID/F| D[ D F | F|D/FID/E| D | D
225 Flr[r[r FlE[F[F F|R|[R[F Flr[Fr[x Flr[E[F F|R|[F[FR Flr[F[F
475 Flr|r|r FlE[r|F Flr|r|F Flr|r|F Flr[E|F Flr|r|F FlE[F|F
108 F|F F|F F|F[F F|r|F F|F|F F|F|F F|F|F
226 E F F F T

PLEREMNMSS, BAFERR T ZER.

Above capacitance for reference only, actual capacitance range depends on the use requirement.
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KOME

AEC-Q200

ETTES]

E

106.3

16

F

F/H E|E|E

100 | 50 |25

F/H|F/H| F

1000 | 630 | 500 | 260

TSR

E

10| 6.3 ] 2000

16

F

F/H|E | E|E

100 60 | 25

F/H|F/H| F

1000 | 630 | 500 | 250

ETREF|

10| 6.3 | 2000

E

16

B

i

F/H|E

100 | 50 | 25

F/H|F/H| F

H |F/H| F

1000 | 630 | 500 | 250

Cos 5
1000 | 630 | 500 | 260 | 100 | 50| 25

16 | 2000

D

D

n

D/E
I/E
I/E
L/E
I/E
D/E
I/E
I/E
D/E
I/E
I/E

2000

D/EFF| IVE

1206(3216) )R ~F

Cp/V;

c
OR&
1RO
1Rl
1R2
1RS
1R
1R6
1RE
2R0
2R2
2R4
2RT
3R0
3R3
JRE
3R9
4R0
4R3
4RT
8RO
5R1
SR6
6RO
6RZ
6RE
TR0
TRS
8RO
8RZ
8RO
SR1
100
120
160
180
200

220 |D/E/F
270 |D/E/F
300 |D/ESF
330 |D/E/F
390 |D/E/F
470 |D/ESF
560 |D/E/F
680 |D/E/F
820 |D/E/F

101
121
151
181
201
101
121
151
181
221
271
331
391
471
561
681
821
102
101
331
152
182
222
272
352
472
562
652
103
163
183
223
273
333
393
473
563
683
104
154
184
224
274
334
474
B&4
108
208
226
475
106
226
476

PRO-AN ELECTRONIC CO., LTD
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AEC-Q200

EERF S

E

E

E

H|{H|H|H

F/H| E

F/H|F/H| F

H |F/EIF

AT E5

E

i

I

F/H| E

F/H|EMH| F

H |F/H|F|F

EasFS

E

F
F
E

H|H|HE|H

F/H| B

F/H|F/H| F

H |F/E|F

E6RF5

5

F

E

F/H| E

F/H|F/H| F

H |FFH F|F

V|
P 2000 | 1000 | 630 | 500 | 250 | 100 ( 60 (25 (16 | 10 | A.5| 2000 | 1000 | 630 | 500 | 260 | 100 | 50 | 25 | 16 | 10 | 6. 3 | 2000 | 1000 | A30 ( 500 [ 250 | 100 | 50 | 25 [ 16 | 10 | 6. 3| 2000 | 1000 | 30 | 500 | 250 | 100 | 50 |25 | 16| 10 (6.3

OR5
1R0
1R1
1k2
1R3
1R5
1RE
1R8
2R0
2R2
2F4
2RT
3RO
3R3
3RE
3RS
4R0
4R3
4ART
B8RO
SR1
BRE
6RO
BR2
6RE
TRO
TRE
8RO
8R2
8RO
8R1
100
120
150
180
200
220
270
300
330
390
470
560
B&0
820
101
121
181
181
201
101
121
181
181
221
271
331
391
471
561
681
821
102
101
331
152
182
222
272
332
472
562
682
103
183
183
223
273
333
393
473
563
B&3
104
154
184
224
274
334
474
684
108
205
225
478
108
226
476

LR E IR T 2K

Above capacitance for reference only, actual capacitance range depends on the use requirement.
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Multilayer Chip Ceramic Capacitor

AEC-Q20

12103225) R ~F

COGERT XTRZ XTSF T XTTFS

Cp ¥y | 2000 [ 1000 | 500 [ 250 [ 100 [ 50 | 2000 | 1000 [ 630 [ 500 250 [ 100 ] 50 5 16 10 | 6.3 | 20001000630 500 250 100 | 50 % 16 10 | 6.3 [2000] 1000 630500 250 ] 100 [ 50 25 16 10 [ 6.3

100 | D

120 | D

150 | D

180 | D

200 | D

220 | D

210 | D

300 | D

330 | D

390 | D

470 | D

560 | D

680 | D

820 | D

100 | D D [D[D[D[D

171 | F D [D[D[D[D

150 | F D [D[D[D][D

18 | F D [D[D[D][D

201 | F D [Dp[Dp[Dp]D

221 | F D [p[Dp[Dp[D[F F [FlrFr[r[F T 3 T 3 T F F|F[F[F ¥ 3 I3 3 ¥ 3 3 N N [l S F F F F F F

271 D [ D [D[D[D|F F | F[F[F|F ¥ ¥ ¥ ¥ ¥ F F | F[F[F F ¥ 3 ¥ F ¥ ¥ F | F[F[F F F F F F F

351 D [ b |D][D][D|F F | F[F[F]|F ¥ ¥ ¥ ¥ ¥ F F | F[F[F ¥ ¥ ¥ ¥ ¥ ¥ ¥ F | F[F[F F F F F F F

391 D [D[D[D[D|F F [ F [F[F[F F F F ¥ F F F | F[F[F ¥ F ¥ ¥ ¥ F F | ST |l B F F F F F F

471 D [ b [D[Dp[D|]F N N | RS | I I ¥ ¥ ¥ ¥ ¥ F F | F|F[F ¥ ¥ ¥ F ¥ ¥ ¥ F | F[F|F F F F F F F

561 F [ p[p[p[p]F F | Fr[F[F[F F ¥ F ¥ F F F | F[F[F ¥ ¥ ¥ ¥ ¥ ¥ ¥ W | B F F F F F F

681 F [p[p[p[p|[F T O | B ¥ ¥ ¥ ¥ ¥ F F | rF[F[F F ¥ F ¥ F ¥ ¥ T M |l I F F F F F F

821 F [ p[p[p[p|[F R O | A ¥ ¥ ¥ ¥ ¥ F F | F[F[F ¥ ¥ ¥ ¥ ¥ ¥ F F [ Fr[F[F F F F F F F

102 F [p[p[p[p|[F T | B ¥ ¥ ¥ ¥ ¥ F F | F[F[F 3 ¥ ¥ ¥ 3 ¥ ¥ N DS [ IS F F F F F F

152 p[p[plp|[F T N O | ¥ ¥ ¥ ¥ ¥ F F | F[F[F 3 ¥ ¥ ¥ 3 ¥ ¥ F | F[F[F F F F F F F

182 p[p[plp[F F | F[F[F[F ¥ ¥ ¥ ¥ ¥ F F | F[F[F ¥ ¥ ¥ F ¥ ¥ ¥ F [ Fr[F[F F F F F F F

222 o I N F [ F[F[F[F F F F F F F F | F[F[F F F F F F F F F [ F[F[F F F F F F F

272 Fl o |plol [ F [FIF[F[|F F ¥ F F F H|F |[F|F|F ¥ ¥ ¥ F ¥ ¥ H|F |F[F[F F F F F F F

332 o I I B e llulwls ¥ ¥ F ¥ ¥ G F | F[F[F 3 ¥ ¥ ¥ 3 ¥ [ 2 D I I F F F F F F

472 o I | [T e ¥ ¥ ¥ ¥ ¥ G F | FF[F ¥ ¥ I3 I3 ¥ ¥ G F [ F[F[F F F F F F F

562 F [ F[F[F[F ¥ ¥ ¥ ¥ ¥ F | F[F[F F F F 3 F F F [ F[F[F F F F F F F

682 N N N | | ¥ ¥ ¥ ¥ ¥ F | F[F[F ¥ ¥ 3 ¥ ¥ ¥ o D B F F F F F F

103 F [ F[F[F[F ¥ ¥ ¥ ¥ ¥ F | F[F[F 3 ¥ 3 ¥ 3 ¥ F [ F[F[F F F F F F F

153 F [F[F[F[F T F T F T F | F[F[F F ¥ F F F ¥ F [F[F[F F F F F F F

223 H | #[8[#8][H# H H H H H I 5 I H H H H H S T O H H H H H

333 W | HG [ B/6 | a6 HG[ HE | HG | HG | HG | HAG W | HG|HG |6 HG | HG | HG | WG | HG | HG | H/6 [ H6|HG] G | HG | HG | HG | HG | HA

473 HG [ H/6 | H/6 [HG| u6 | w6 [ WG [ HG [ HAG HG |G [HG [ WG [ WG [ HG | WG [ WG [ HG HG [HG [B/6 [ WG [ HG | HG | BG [ HG [ HA

563 H/G | B/ | B/6 | B/c| W6 | B/ | WG | H/G | H/G H/G [ H/G [H/G | WG | H/G | HG | H/G | H/G | HG H/G | H/6 | B/6 | HG | HG | WG | HG | HG | HG

683 H/G | H/6 | H/G| WG | H/G | HAG | H/G | H/G HG |H/G | H/G | H/G | G | WG | B/G | H/G H/G [BH/6| HAG | BG | /6 | HAG | B/G | HAG

104 H/G | H/G |G| WG | WG | HG | HG | HG HG|H/G| HG | H/G | HG | WG | HG | HG HG|H/G| HG | G | HG | HG | B/G | HAG

154 HG|H/G] HG | HG | HAG | HG | HG H/G| HG | WG | HG | HG | H/G | HG H/G| H6 | WG | B/G | HG | HG | HAG

224 ¢ [mG| w6 [ WG | HG | HG | HG G | uG | w6 [ WG [ He6 | BG | HG 6 | B6 | HG | BG | HG | HG | HAG

334 HG| HG | m6 | w6 | HG [ HAG HG | HG | B/G | G [ WG | HG HG | HG | BG | HAG | HG | HAG

374 BG| H6 | m6 | w6 | WG [ HAG HG | HG | H/G | HG | HG [ HG HG | HG | BG | HG | HG | HAG

474 HG| HG | B6 | w6 [ HG [ HG H6 | HG | HG | WG | HG [ HG HG | HG | BG | HG | HG | HAG

684 B6| H6 | w6 | e | WG [ HAG B6 | HG | B/G | BG | WG [ HG B6 | BA6 | B6 | WA | HG [ HAG

105 BG| HG | w6 | wA | WA [ HAG HG | HG | G | HG | HG | HG HG | HG | BG | HA | HG [ HAG

225 H/GA | H/GA | H/G/M | H/G/ | H/G/ H/GAL | H/GAL | H/GA | H/GAN | H/G/ | H/GAL H/GA | H/GM | H/GA | H/GAL | H/GA | H/GA

478 H/GM | H/G/M | H/G/M | H/G/ H/GA | H/GA | H/GAM | H/GM | H/G/ | H/GA H/GA | H/GM | H/G | H/GA | H/GA | H/GA

106 I I I I I I I I I Il Il Il

26 I I I I I I Il Il Il

476 I I I I I I

XERF T H6SFD| HETFF| HERET]

Cp V> | 2000 1000 [630 [ 500 [ 2sc[100] 50 25 | 16 [ 10 | 6.3 {2000 1000]630 500 250 1c0 | 0 25 | 16 [ 10 [ 6.3 | 20001000630 500[250] 100 | 50 [ 25 [ 16 | 10 | 6.5 | 2001000630 500][250] 100 [ 50 [ 25 | 16 | 10 [ 6.3
100
120
150
180
200
220
270
300
330
390
470
560
680
820
101
121
151
181
201
21 [ F F [F[E[F[F]F T T T 3 F [ F [ F[F[=]F ¥ F F F F 0 2 B T T 3 T ¥ e F F F F F
ot [ FF [F[F[F[F[F F F F ¥ F [ F [F[F[=]F ¥ F F F F F | F | FIF[F|F F F ¥ F F F [ F|F FlF[F F F F F F
331 | FF [F 6 [F[F[]F ¥ ¥ F ¥ F [ F [ F[F[=]F ¥ F ¥ F ¥ I 20 6 ) ¥ F ¥ ¥ ¥ F [ F|F F[F[F ¥ F ¥ F ¥
30 | FF | F[F[F[F[]F ¥ ¥ ¥ F T O | G ¥ F ¥ F ¥ [ o V| 5 o o B ¥ ¥ F ¥ ¥ T R NN | B [ W ¥ F ¥ F ¥
471 [ F F | F[F[F[F]F F ¥ ¥ ¥ F | F |[F[F ][] F ¥ F F F F F | F [ FF[F|F ¥ ¥ ¥ F ¥ F | F|F FlF[F F F F F F
S61 | F F | F[F [ F[F[F ¥ F ¥ F F | F [F[F[3]F ¥ F ¥ F ¥ T [ F ¥ F ¥ F F | F|F FlF[F ¥ F ¥ F ¥
681 | F F [ F[6[F[F[|F ¥ F ¥ F W N i B ¥ F ¥ F ¥ R 7 F ¥ F ¥ F R TN S i [ M ¥ F ¥ F ¥
821 | F F [F & | F[F [ F ¥ F ¥ ¥ F | F [F[F[3]F ¥ F ¥ ¥ ¥ R 0 T I o B B F ¥ ¥ ¥ F F | F|F F]F] F ¥ ¥ ¥ F ¥
107 [ FF [ F[F[F[F]F F ¥ ¥ ¥ N | N O | W ¥ ¥ F F F 0 0 0 ¥ ¥ ¥ F ¥ F | F|F FlF[F F F F F F
152 | FF [F[F[F[F[F F 3 F F F | F [ F[F[=]F ¥ F ¥ F F F | F | FIF[F|F 3 F F F 3 F | F|F FlF[F F F F F ¥
182 [ FF [F[F[F[F[F F ¥ ¥ ¥ F [ F [F[F[=]F ¥ F ¥ F ¥ o 0 20 ¥ ¥ ¥ F ¥ F [ F|F FlF[F ¥ F ¥ F ¥
220 [ F F [F[E[F[F[F F F 3 ¥ O O | G ¥ F F F F | o VS | o [ ol B F 3 ¥ F F F | F|F FlF[F F F F F F
279 [ & F [F[E[F[F[F F ¥ ¥ ¥ H|F [F[F[s]F ¥ F F F ¥ H|F [F[F[F|F ¥ ¥ ¥ F ¥ H|F[F FlF[F F F ¥ F F
339 | 6 F [F[E[F[F[F F F 3 F | | N | W ¥ F F F ¥ T F 3 F F F ¢ [ F [P FlF[ P F F ¥ F F
4712 [ 6 F [ F[f[F[F[F F F ¥ F ¢ [ F [ F[F[=]F 3 F F F F ¢ [ F [ FIF[F|F F ¥ F F F ¢ [ F|F FlF[ F F F F F F
562 T O [ ¥ F F F F [ F[F[7 [ F ¥ F F F F T [ ] [ F F F ¥ F F [ F F[F [ F F F F F F
682 [ T S W F ¥ ¥ ¥ F [ F[F |7 [ F ¥ F F F F T ¥ ¥ ¥ F ¥ F | F F[F[F F F F F F
103 F | F[F[F[F[|F F F F ¥ F [ F[F |7 [ F ¥ F F F F F | F[F[F[]F F F ¥ F F F [ F F[F[F F F F F F
153 T [ [ F ¥ ¥ F F [ F[F |7 [ F 3 F ¥ F F R ¥ ¥ F F ¥ F [ F F[F[F ¥ F F F ¥
223 H | H |4 |H[H[]H H H H H H | H|[#[3][E [ H H H H H | H|H[H[ H H H H H H H | H # |8 H H H H H H
333 W |H/G|HG|H/G[HG] BG H/G | B/G | HG | H/G n | H/G|HG a6 B | BG | WG | 46 | H/G | HAG n | w6 Heln/6] /6 | B6 | BG | HG | BG | H/G W |HG HG|HG| B6 | BG | A6 | WG | H/G | H/G
473 H/G | WG |[H/G [ H/AG | HG  HG | WG | H/G | HAG n | H/G WG| H6 | B | HG | WG | 46 | HG | HAG n w6 Heln6] 06 | B | HG | HG | WG | HA6 W |HG HG|HG| HG | WG | A6 | WG | H/G | HAG
563 H/G | WG | H/G | /G| HG  HG | WG | H/G | HG H/6 [ B/ [H/G| HG | WG | WG | 46 | B/G | HG WG | B/ [HG| wo | H/6 | WG | HG | HG | HA H/6 H/G|H/G| HG | WG | A6 | WG | H/G | HG
685 HG | H/G [ WG| HG  H/G | HG | HG | HG H/G [ WG| W6 | B | WG | d/6 | WG | HG HC|H/6G| B/6 | B | G | HG | WG | HAG H/G [ /6| W6 | H/6 | /6 | H/G | WG | H/G
104 HG | H/G [ WG| HG  H/G | WG | HG | HG H/G [ WG| W6 | HG | WG | /6 | WG | HG He|n/6G| B/6 | B | WG | HG | WG | HAG H/G [/ W6 | B/6 | /6 | HG | HG | HG
154 HG|H/G| BG WG | WG | H/G | HG HG | HG | WG | WG | 46 | H6 | HG H/G | H/6 | WG | HG | WG | H/G | HG BG| WG | B | WG | HG | HG | HG
224 6 |HG| HG WG | HG | HG | HG 5 | W6 | H6 | WG | 46 | WG | HG 6 | WG | B/6 | WG | HG | HG | HAG 6 | HG | W6 | W6 | HG | H/G | HG
334 H6 | B HG | HG | WG | HG HG | HG | WG | 96 [ B | HG H6 | WG | HG | BG [ HG | HA WG | H6 | 86 | HG [ HG | HG
374 HG | H/6 WG | HG | WG | H/G HG | WG | WG | 46 | B | HAG H/6 | WG | HG | WG | H/G | B HG | H/G | WG | HG | B | HG
474 HG | H/6 WG | HG | WG | HG HG | WG | WG | 46 | B | HG H/6 | HAG | H/G | WG | H/G | H/G WG | HG | WG | HG | HG | HG
684 HG | B/6 WG | HG | WG | H/G HG | HG | WG | 46 | B | HG H6 | G | H/G | HG | H/G | B/ HG | H/6 | WG | H/G | HG | HAG
105 HG | H/6  H/G | H/G | HG | HG HG | HG | WG | 4/6 | B | HG H/6 | HG | H/G | WG | H/G | HG HG | H/G | WG | H/G | HG | HG
225 H/G/L_B/G/M | H/G/ | H/GAL| H/GA H/GA| /6 | G| WG/ | H/GAL | 3/6/1 H/G/M | B/GAL| H/G/ | H/GAL | B/GM | H/GAL H/5/ | B/GAL| B/GAL| B/GAL| B/G/ | B/G/L
475 H/GAL H/G/M | /6| H/GAL| H/GA H/GAU| B/ | HGA | WG/ | G/ | 4/6/1 H/G/M | B/GA | H/6/M | H/GA | H/G/M | H/GAL /5| B/ | B/GAL | B/GAL| H/GAL | H/G/L
106 [ I I I [ I I I [ I I I [ I I I
226 [ I [ [ I I [ I I [ I I
476 I [ [ I I [ I I

PLEHENMSS, AAEERRT A ZR.

Above capacitance for reference only, actual capacitance range depends on the use requirement.
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GM
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M
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GM | GM

GM
GM

GIM
G/M | GM
GM

50

GM | GM

HG | HG | HG | HG | HG

GM
100

XSREF]

100
GM|GM| HG | HG | HG | HG | HG

XTR 3]

GM|GM| HG | HG | HG | HG | HG
GM | GM | HG | HG | HIG | HG | HIG
GM | GM | HG | HG | HG | HG | HG
GM|GM| HG | HG | HG | HG | HIG

500 | 250

HG|HG|HG|HG|HG | HG | HG | HG | HG
GM| HG | HG| HG | HG | HG | HG | HG | HG
GM| HG|HG|HG| HG | HG | HG | HG | HG

500 | 250

630

HG|HG|HG|HG| HG | HG | HG | HG | HG
GM|HG|HG | HG | HG | HG | HG | HG | HG
GM| HG | HG | HG | HG | H'G | HG | HG | HG
GM|HG|HG|HG| HG | HG | HG | HG | HG

630

1000

2000

1000

5
M
63

S
[¢]
=
o
@
Q.
@
(&
L
E
®
1o
]
(&]
=
=
(&]
S
]
>
i
=
S
=

6.3
10

GM | GM|GM| M

25

HG | HG | HG | HG | HG
GM|GM|GM|GM|GM

50

25
HG | HG | HG | HG
H/G | HG | HG | HG
GM | GM | GM
GM | GM | GM | GM

X6TE 3|
100

GM|GM| HG | HG | HG [ HG | HG

50
250

GM | GM | GM | GM | GM

100
500

XISFR 7|
GM| HG | HG| HG | H'G | HG | HG | HG | HG

HG|HG|HG|HG| HG | HG | HG | HG | HG
GM| HG |G| HG | HG | HG | HG | HG | HG

630

GM|GM| HG | HG | HG | HG | HG
GM|GM| HG | HG | HG | HG | HG

GM | GM | HG

1000

500 | 250

2000

HG| HG | HG | HG | HG
GM| HG | HIG | HG | HG | HG | HG | HG | HG

630

GM| HG | HG | HG | HG | HG | HG | HG | HG

63

1000
GM | GM

M

GM | GM

2000

M

GM
GM
GM

M
GM | GM
GM | GM

63

HG | HG | HG | HG | HG

10
&M
GM

M

50

16
GIM
GM | GM
GM
X6SE B
100

HG|HG| HG | HG | HG | HG | HG
GM|GM| HG | HG | HG | HG | HG

25
GM
&M
GM
GM | GM

500 | 250

50
&M

630

HG|HG|HG|HG| HG | HG | HG | HG | HG
GM| HG | HG| HG | HG | HG | HG | HG | HG

GM| HG

HG | HG | H'G | HG | HG | HG
H/G | HG | HIG | HG | HG | HG

GM| HG | HG | HG | HG | HG
GM| HG | HG | HG | H'G | HG

100

XTREF
1000

GM|GM| HG | HG | HG | HG | HG

GM|GM| HG | HG | HG | HG | HG
GIM

GIM

2000

500 | 250

63

0

3

GM | HG | HG | HG | HG | HG | HG | HG | HG
GM | HG | HG | HG| HG | HG | HG | H'G | HG

H/G | HG | HG
GM | HG | HG

1000 | &

GM | GM | GM [ GM

M

HG | HG | HG | HG | HG
GM | GM|GM|GM|GM

50 | 2000

50

50

100

=

X6REF]

GM|GM| HG | HG | HG | HG | HG

500
250

500

COGHFI

1000 | 630

630

HG| HG|HG| HG| HG | HG | HG | HG | HG
GM| HG| HG| HG| HG | HG | HG | HG | HG

1000

2000
F
x

H

562

101
121
151
2

271
351
351
a7t
561
681
102
103
153
333
473
563
683
104
24
334
a74
684
106
226
476

1812(4532) R ~f

Cp Ve

101
181
201
271
331
391
471
561
681
821
102
333
473
563
683
104
334
474
684
105
475
106
476

Cp Vo | 2000

LR B T 2R

Above capacitance for reference only, actual capacitance range depends on the use requirement.
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GM
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GM
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GM
GM
GM
GM
GM

GM
GM

GM | GM

50

GM
GM
G/M
GM
G/M
G/M
GM
G/M
GM
GM
G/M

GM

GM | GM
GM | GM
GM | GM
GM | GM

100
GM
GM
GM
GM
GM
G'M
GM
GM
GM

GM
GM | GM | GM

GM | GM | GM
GM | GM
GM | GM | GM

GM

GM
GM | GM
GM | GM | GM

GM

200
GM
GM
GM
GM
GM
GM
G'M
GM

GM
GM | GM
GM

250
GM
GM
GM
GM
GM
GM
GM
XSREF|

GM

XTT5 51
GM
GM
GM
GM
GM
GM
500
H
GM

GM | GM | GM
GM | GM | GM
GM | GM | GM
GM [ GM | GM

630

GM
GM | GM | GM | GM

GM

500
H
G'M
GM

GM
GM
G/M
GM

630
GM
GM
GM
&M
GM
&M
1000
FH | FH
GM
PRO-AN ELECTRONIC CO., LTD

1000
FH | FH
GM
GM
GM
2000
G

GM

2

G

2000

50

GM | GM

25

100
GM | GM | GM

50
GM | GM

200

100
250

GM | GM | GM
GM | GM | GM
GM | GM | GM | GM | GM

X6T# 5!

450

GM | GM [ GM | GM
H

200

500
GM|GM|[GM|GM|GM|GM|GM

GM|GM|GM|GM| GM|GM|GM

GM | GM | GM | GM | GM
GM | GM | GM | GM | GM
GM | GM | GM | GM | GM

250

GM|GM|GM|GM|GM|GM|GM|GM

XISR 7]
630
GM
GM

450

GM

GM|GM|GM|GM|GM|GM|GM | GM|GM
GM|GM|GM | GM|GM|GM | GM|GM|GM
GM|GM|GM|GM|GM|GM | GM | GM | GM

FH|FH| H

H
1000

GM|GM|GM | GM | GM | GM | GM

500
G/M | GM
GM

2000

G

630
GM
GM
GM
GM
GM | GM
GM
GM
GM | GM
GM
GM

GM

GM
GM | GM
GM

GM

25

GM | GM|GM|GM|GM|GM | GM | GM | GM
GM | GM|GM|GM|GM|GM|GM|GM| GM
GM | GM|GM|GM|GM|GM|GM|GM| GM

1000

FH | FH
50

GM

GM | GM
GM

GM | GM
GM

GM

2000
G
100
GM
GM
GM
GM

25
GM
GM
GM
GM
GM
GM
GM
GM
GM
GM

200

GM
GM | GM

GM | GM | GM
GM | GM

GM | GM | GM
GM | GM | GM

50
GM
GM
G/M
GM
G/'M
GM
G'M
G/M
GM
GM

250
GM

100
X6S %5
450
GM

GM
GM
GM
GM
GM
GM
GM
GM
GM
GM

500
H
GM

200

GM
GM
GM
GM
GM
GM
GM
GM

actual capacitance range depends on the use requirement.

GM|GM|GM | GM|GM| GM

GM | GM | GM
GM [ GM | GM

630

GM

GM
GM
GM
GM
GM
GM

GM
GM|GM|GM|GM | GM|GM|GM

FH | FH
GM | GM | GM | GM

1000

GM

All rights reserved

XTRE 3|

450
GM
G/M
G/M
G/M
GM
G/M
G

2000

500
H
GM
G/M
G/M
GM
G/M
G/M
25
GM

630
GM
GM
GM
GM
GM
GM
50
GM | GM

100
GM | GM | GM

FH | FH

1000
GM
GM
GM

G
200

2000

250

GM | GM | GM | GM | GM

50

GM|GM|GM|GM|GM| GM
GM|GM|GM|GM|GM| GM

X6R% 5!

450

GM|GM|GM|GM|GM|GM| GM

500 | 250
500
H
GM
GM

COGH 5|
1000

FH

GM

GM

GM

GM|GM|GM|GM|GM|GM|GM|GM|GM
GM|GM|GM|GM|GM|GM|GM|GM| GM
GM|GM|GM|GM|GM|GM|GM|GM| GM

1000 | 630

E
FH

2000

2000

H
H
H
G

Cp ¥nc
101
121
151
181
331
3591
471
561
681
102
472
562
682
103
153
22
333
473
563
683
104
22
334
474
684
475
106
22
476

U AR S, R R T E R,

101
121
102
103
106

2220(5750)R ~F

Cp Voc
331
391
471
561
681
821
33
472
562
682
333
473
563
683
474
684

476

Above capacitance for reference only,
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Multilayer Chip Ceramic Capacitor

sessevenemaan AEC-Q200

5. P25 R~F Dimensions

#0201, 0402. 0603. 0805. 1206, 1210. 1812 Fg g e,,1
Chip Size: 0201. 0402. 0603. 0805. 1206. 1210. )

1812, 2220. |
i L hd ‘ g min T (mm) /%% Code
Type (mm) (mm) (mm) (mm)

0201 0.60£0.03 0.30£0.03 0.1~0.2 0.2 0.30+0. 03 z
0201* 0.60-0.03/+0.1 | 0.30-0.03/+0.1 0.1~0.2 0.2 0.30-0.03/+0.1 z
0402 1.00£0.10 0.50£0.10 0.15~0.3 0.4 0.50£0.10 A
0402+ 1.00-0.0540.2 | 0.50-0.05/+0.2 0.15~0.3 0.4 0.50-0.05/+0.2 A
0603 1.60+0.10 0.80£0.10 0.2~0.6 0.5 0.80£0.10 C
0603"" 1.60+0.20"" 0.80+0.20"" 0.2~0.6 0.5 0.80+0.20"" C
0603 1.60-0/+0.3 0.80-0/+0.3 0.2~0.6 0.5 0.80-0/+0.3 C
0.60+0.10 B
0805 2.00£0.10 1.2540.10 0.2~0.7 0.7 0.850.10 D
1254020 F
0.60£0.10 B
0805"" 2.00+0.20" 1.254+0.20 0.2~0.7 0.7 0.85+0.20 D
1.2540.20 F
0.85+0.10 D
1.00£0.10 E
1206 3.20£0.20 1.600.20 0.3~0.8 1.6
1254020 F
1.60+0.20 H
0.85£0.10 D
12061 3.2040.30" 1.60£0.30"" 0.3~0.8 1.6 L0701 =
1254020 F
1.60£0.30"! H
= R R S AR O 1uF R U BRI i R T
2 FRIFZHAE B S AR IR0 1000F & LA ERUAE 7= 5 R .
3 FRIFZIAE B S AR IR 10uF K LA B3R = R .
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K Multilayer Chip Ceramic Capacitor

sessevenemaan AEC-Q200

A% L W e g min
Type (mm) (mm) (mm) (mm)

T (mm) /fF% Code

0.85+0.10
1.25+0.20
1210 3.20%0.30 2.54+0.20 0.3~0.8 1.6 1.60£0.20
2.00%£0.20
2.50%£0.30
0.85+0.10
1.25+0.20
1.60+0.30
2.0010.30
1.25+£0.20
1.60£0.20
2.00+0.20
2.50+0.30
1.25+0.20
1.60£0.20
2.00%£0.20
2.50%0.30
1.25+0.20
1.60+0.20
2.00+0.20
2.50%£0.30

1210 3.20+£0.40™ 2.5+0.30™ 0.3~0.8 1.6

1812 4.50+0.30 3.240.30 0.3~1.5 2.5

1812*1 4.50+0.40*1 3.24+0.40*1 0.3~1.5 2.5

2220 5.70+£0.40 5.010.40 0.3~1.1 35

Zlalz|=lzlelz|=|zleolz]|=|lolz|m|o|lz|o|z|=]|o

AR B S AR TuF R BL B R R .
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IZAARE Multilayer Chip Ceramic Capacitor

KO M E AEC-Q200
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6. BARBERFIMIA % Specification and Test Condition
6.1 4P Appearance

F Dielectrics HiARELK Specification X251+ Testing Condition
1/10L<L<1/8L,1/10W<W<1/8W, H e &
it BIPEAGHD
X5R /X6R/X6S/X6T | a
(L+ W. T None is acceptable, All judged
unqualified)
6.2 R~ Dimensions
! Dielectrics FARELR Specification W 2% Testing Condition
COG/XTR/XTS/XTT/ TEZERAVEE N =R N
X5R /X6R/X6S/X6T Within the specified dimensions Using calipers on micrometer
6.3 A& Capacitance
F Dielectrics FiREK Specification A 2%+ Testing Condition

FEEORN B E A ZIEH A
1.0+£0.2Vrms, 1IMHz+10%

Within the specified tolerance

COG (C>1000 pF, 1.0£0.2Vrms, 1KHz+10%, )

A:+0.05pF;B:£0.1pF;C:+0.25pF;

D:+0.5pF;J: +£5%

XTR/XTS/XTT/ | EER AR Z T N 1.0£0.2Vrms, 1KHz+10%
X5R Within the specified tolerance (Cp>10uF,0.5+0.1Vrms,120+24Hz)

/X6R/X6S/X6T | J: +5%; K:+10%; M: +20%
ZvE: MRIREE: 25°C+3°C, JNRIBEE: <70%RH. % BRI 55 L ZAb b8, 264k H
ZASTE 150+0/-10° CHALFE 1 /NI, JiCE 24+2h JEaE4T &




Multilayer Chip Ceramic Capacitor

sessevenemaan AEC-Q200

6.4 1#E Dissipation Factor

K Dielectrics FiARELR Specification A% Testing Condition
1.0+0.2Vrms, IMHz£10% ,25
Cp<30pF, Q>400+20Cp; C
COG (Cp>1000pF,1.0+0.2Vrms, 1K
Cp=>30pF, Q>1000 Hz+10%)
R U, |88%HE DF
C=0. 01uf =7y
gkl / C2=0. 01uF =10%
oy |C=0.47uF =7y
0403 C20. 4T =10%
N CET =7y,
C0. 1uF =10%
oy |CE0.470F =7y,
Co=0. 4TuF =10%
0603 C=0. 1uF =5
XTR/X5R/XTT/ oay o) IuF<lC=0. 22uF | ST 1.0+0.2Vrms, 1KHz+10%,
X6S/X6R/XTS/ OO, 22uF =10% (Cp>10uF,0.5+£0.1Vrms,
X6T = = 120£24Hz
By C}luF {?% )
— C>1uF =10%
R R =7y
C2x0. 4T =10%
I =7y
s E 2, 2uF =0 ATUR =10%
~pey  [CELUF =7y,
1uF SC<4T7uF =10%
C<I2. 2uF =7y
2 ! aEec<anE | =10%
C<2. 2uF =7y
Lata / 2. ouf =C< 4 TuR =10%
C<2. 2uF =7y
G ! ow=c<danE  |=10%
BvE: MRARIERE: 25°C+3°C, MARVBEE: <70%RH. 4F%f R E L2, &4k B
ZRIE 150+0/-10°CHALHE 1 /NI, JE 24+2h JGHH T &.
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K Multilayer Chip Ceramic Capacitor

sessevenemaan AEC-Q200

6.5 452 ¥ fH Insulation Resistance

2 Dielectrics i ARELR Specification Mk 4514 Testing Condition
Ur<s50V U 4=Ur ;

70 HLI (] :60+5 5

IRE:25C

Charge Time:60+5sec
Temperture:25C

Ur<400V U ,=Ur

Ur>50V, KT 4GQ 2 100Q-F/CR (KTH | Ur>400V U 4=400V;

Ur<<50V, KT 10 GQ 5 100Q-F /CRCK T

COSIXTRNTS | st b ottt

whichever is smaller.

COGIXTRIXTS! | dhsge bty et 5 HUN [:60+5 £
/X6R/X6S/X6T | Ur =50V, More than 4 GQ or 100Q-F/CR , HE25C
whichever is smaller. Charge Time:60+5sec

Temperture:25°C

BvE: MRRIEE: 25C+3°C, MHRIEE: <70%RH.

6.6 i} L /& Dielectric Strength

2K Dielectrics A 5E Ha R Vi [l Rated voltage range | i FEE 14 B8 Ml X 77 2 Measuring Method

Jiti JIAT R PR ) 300%,5 B, R FLIREAS
it 50mA

Force 300%Rated voltage for Ssecond.
Max..current should not exceed 50 mA.

Tt A€ FLE ) 250%,5 72, K FLAS
XTR/X7S/XTT/X5R i 50mA

Ur<S50V
/X6R/X6S/X6T Force 250%Rated voltage for Ssecond.

Max..current should not exceed 50 mA.

it 045 72 HLR 1 200%,5 B2, B K HL I AS
i 50mA

Force 200%Rated voltage for Ssecond.
Max..current should not exceed 50 mA.

COG Ur<50V

100V<Ur<<500V

IRXISIXTT Tt AT A2 HL R 1Y) 150%,5 F0, 3 K HL AN
COG/X7R/X7S/XTT st

500V <Ur <2000V 3l 50mA
X5R /X6R/X68/X6T Force 150% Rated voltage for Ssecond.

Max..current should not exceed 50 mA.

TN 52 HUE B 120%,5 752, 85K LA
i 30mA

Force 120%Rated voltage for Ssecond.
Max..current should not exceed 30 mA.

Ur=2000V
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6.7 FHEAREER M Temperature Coefficient of Capacitance

it BARZER 2% A
Dielectrics Specification Testing Condition
A ERAAEL30ppm/ C LA i 35U P I P %
AR EL02% 20.05p Measure capacitance under follow table list temperature:
F oA 7 140~150°C HULIE | /NBF, i 24h J5 AP
COG Temperature coefficient within
30ppm/C: JPESTEP | COG, X7R,X7T X6S X5R
Cp drift within +0.2% or 1 2342 2342 2222
1£0.05pF 2 -55+3 -55+3 -55+3
TR/XSRIXG R EABAEES5% AP 3 25 +2 252 2542
R Capacitance change within 4 12543 105+3 85+3
+15% 5 2542 2542 25+2
1) COG
BEEBIE IR PR 3 M8 K AR E B S
o B AR » 1. 3 A1 5 AP IRIIEA5 2 1R 2 1 i M/ IME I ZE
apacitance change within The capacitance drift is calculated by dividing the differences
+22%, -33% between the maximum and minimum measured values in the step
"ll"ﬁea?:nf[;erature coefficient is determined using the Capacitance
measured in step 3 as a reference.
2) XTR/XTS/XTT/XSR/X6R/X6S/X6T
525 CIF YA R BT LLAL, AR BAEIR ALV A R 2L AE
EORMTEHZ W
FRRAAL22% LI XTR/XTS/XTT/XSR/X6R/X6S/X6T
XOS/XTS Capacitance change within The ranges of capacitance change compared within the above 25°C
+22% value over the temperature ranges shall be within the specified
ranges.
Fik: 0201223 XKLL ERUAS . 0402/104 LA BRI 0603/334 Sz UL ERURSG . 0805/105 K LA RS |
1206/1210 225 Je LA ERURS, alrik: <0.5V.

Copyright by PRO-AN www.proan.com.hk All rights reserved PRO-AN ELECTRONIC CO.,LTD



K Multilayer Chip Ceramic Capacitor

sessevenemaan . AEC-Q200

6.8 AJ 4214 Solderability of Termination

K Dielectrics FiREK Specification MK 251 Testing Condition
B 245+5°C
BB 241 7

b AR EE B T AR AN /N T 95%, BT ALBR

\E\ ‘F' El/ A S(V iy - o N
COG/XTR/X7S/ A #ﬁ?ﬁif, M 5% | i e e
XTT/X5R 95% min. coverage of both terminal | goider temperature: 245+5°C
/X6R/X6S/X6T electrodes and less than 5% have pin | Dipping time: 2+1 seconds.
holes or rough spots. Completely soak both terminal electrodes
in solder
6.9 T84 Resistance to leaching
FA Dielectrics FARER Specification WM 2% 1F Testing Condition

i 120°C~150C/60 5
Uit L A5 THIARAS N T 95%, £HFLER | 40P, 270+5°C

COG/XTRIXTS/ FHRE AN T 5%, S TE T 24 B 1021 B
XTT/XSR 95% min. coverage of both terminal | Plju B4R 58 2R NSRG4
/X6R/X6S/X6T electrodes and less than 5% have pin Solder temperature: 270+5C

preheated: 120°C~150°C/60sec
Dipping time: 10£1 seconds.
Completely soak both terminal electrodes

holes or rough spots.

No remarkable visual damage.

in solder
6.10 = {E. 7% High-temperature storage
K Dielectrics i R LK Specification MK 214 Testing Condition

TEw] WA FE e KA IR T TBCE ™ i 1000 /M
L AHEAAL IG5 TR 2454 /N Y HEAFIA.
COG: & 5% 0. 5pF PAPN, HUECK Keep the product at maximum
1E; temperature for 1000 hours. The test was
X7R/X7S/XTT/X5R/X6R/X6S/X6T: carried out within 24 4 hours after the
+10 %L end of the test.

2.DF: i WA {E R
COG/XTR/X7S/ 3. IR: i WG E E R .

X7T/X5R No remarkable visual damage;

/X6R/X6S/X6T 1. Rate of change of capacity value:
COG: 5% or *0.5pF, take a larger
value;

XTR/XTS/XTT/X5R/X6R/X6S/X6T:
Within +10 %;

2.DF: Satisfy the initial value
requirement.

3.IR: Satisfy the initial value
requirement.
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6.11 {35 /7 Adhesion

F M Dielectrics HiARELK Specification M 2 A+ Testing Condition

JR G R SR FEAE P.C B L. it
1 17.7N (0402 ks /= it fn 6ND /#1775
oy SEEARER IR oA E, BEET
B RIANAT T om0 EL . 1%

A A \ mee D
T M JE ol 2B N AE IR A AR A A
L AR f2 FLA 2R b, AR 10s+1s.  (1.8Kgf=17.7N) .
2. DF il R T ARE 25K 5 \hooked jig \
COGIXTRIXTS/ | 5. IR i WA 1A 2R el
X7T/X5R
/X6R/X6S/X6T No remarkable visual damage.

Chip

cross—section

1.Cp meets initial standard value.
o Reflow solder the capacitors on a
2.DF meets initial standard value. ]
P.C.Board . Apply a pushing force
3.IR meets initial standard value. gradually at the center of a specimen in a
horizontal direction of P.C.board, Pushing
force : 17.7N (6N is applied for 0402
type)

Holding time : 10+1s., (1.8Kgf=17.7N)

6.12 I ESD

257 Dielectrics FiARER Specification MR 4614 Testing Condition
L FAEA
COG/M3L: +5%5+0. 5pF LA, B

KAE

XTR/XTS/XTT/XSR/X6R/X6S/X6T:

+10 %LAP;

2.DF: i R WIHATH 2K
COG/XTR/X7S/ 3. IR: R WIIREEKR £% AEC-Q200-002
X7T/X5R
/X6R/X6S/X6T 1. Rate of change of capacity value: Per AEC-Q200-002

COG/M3L:Cp change within +5% or
+0.5pF, whichever is larger;
XTR/XTS/XTT/XSR/X6R/X6S/X6T:
Cp change within +£10%;

2.DF meets initial standard value.

3.IR meets initial standard value.
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6.13 ¥ FE k45 A58 % Bending

27 Dielectrics i AR E K Specification MK Z& A+ Testing Condition
7o n] WA B ROIR A s 22 AR MR B b, 2 B FR T
HRAANNTET 5% | WL 1.omm/s PG00 E 77, 25 il 2mm, FEEt
+0. 5pF CHUBCRAED 60s.

Solder the capacitor on testing substrate and put it
on testing stand. The middle part of substrate shall
successively be pressurized by pressuring rod at a
rated of about 1.0mm/sec. Until the deflection

Cp change within £5.0% or | become means of the 2.0mm for 60s.

COG
No remarkable visual
damage

+0.5pF, whichever is larger.

20 50 pressurizing
—1—{  speeding:1. Omn/sec.
l pressurize

AT WARA ~ R230 _Y/ |
XTR/XTS/XTT/XSR | BEAZWNTET£10% ’\()\H
/X6R/X6S/X6T
FLEXURE:S2
No remarkable visual ’m\_/@/_fm‘
damage Cp change <+10% capacitance meter
45 4. 45

e MERFENREE: 0201/0402:1.0mm;0603/0805/1206:1.6mm

6.14 WA EYIE BT DPA

27 Dielectrics iR E K Specification WK 2 A+ Testing Condition
TN il N BB BT A 7 AF AE R«
FAROE S R4y B R — 3
WA R R bR v R

—E
COG/XTR/XTS/ Conﬁrm Whethe.r there are defects in RSO RES LT T
XTT/XSR the internal design of the product: . o
/X6R/X6S/X6T good electrode continuity . uniform Sample LT side grinding

electrode  thickness . good
connection of internal and external

electrodes. same thickness of upper

and lower covers
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6.15 i JEEH Resistance to Soldering Heat

K Dielectrics FHiRZELK Specification MK Z& A+ Testing Condition
To B T A5 £ JEPRIRFE: 270+5°C

T 120~150°C 60

BN 10£1 #2
(BRI PAN e

1. 7% & 48 1k 75 £2.5% 8 +£0.25pF

= R OF R B 24£2 (COG) 5
2.DF i /& 7= s W1 Ua B 23R 48+4XTR/XTS/XTT/X5R/X6R/X6S/X6T) /)N i
3R 7 I R PR
COG UGG bR AE 25 T IR

No remarkable visual damage

A LU B AR I A6 (E

I.Cp change within £2.5% Or | 2 140-150°CHEAT 1 /MM HUHALTE E 1E 28T
+0.25pF, whichever is larger. JHE 48+4 /N

IR

2.DF meets initial standard value.

I B2 AT WA A Soldering temperature: 270+5°C

Preheating: 120~150C 60sec.
LA BAAELT 5% LY Dipping time: 10£1 seconds.
2.DF 5 & 77 ST b (8 sk Measurement to be made after being kept at
3R meets initial cd value. room temperature for 24+£2 (COG) or
3R Weets.initia] pandordval 48+4(XTR/XTS/XTT/XSR/X6R/X6S/X6T)

hours.
XTRIXTSIXTT/XSR Recov ery for the following period under the
/X6R/X6S/X6T No remarkable visual damage standard condition after test.

. ithin +7.59 .- . . .
1.Cp change within £7.5% *Initial measurement for high dielectric constant

2.DF meets initial standard value. | tYpPe€
Perform a heat treatment at 140~150°C for 1hr

3.IR meets initial standard value. | and let sit for 48+4hrs at room temperature.

Perform the initial measurement.
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6.16 1R EHRIEEFF Temperature Cycle

2 Dielectrics i ARER Specification MR 4514 Testing Condition
% NP AT 5 KNG

I B LT LA A ;I"I(I)Virl())irrfloerrrlrtl 5 cycles of the stated
1.COG # it : % EmARAAELS5 % £0.5pF X [35 38 [ R Temperature I} (7]
BRAED B Step _ Time
XTR/XTS/XTT/XSR/X6R/X6S/X6T # i 75 | | E)E%?’é%”ﬁ’ﬁ 30min
{HAR ML SEAE £ 10 % AP 5 7570 3
2.DF: WEAAEER 3 B % 5 6 JZ | 30min

COG/XTR/X7S/ | 3.IR: i R WIUA(E TR +3/-0°C

XTT/X5R 4 25C 2~3 min

/X6R/X6S/X6T | No remarkable visual damage; P4t R AN Imin.

1.COG: Cp change within £5% or +0.5pF,
whichever is larger.
XTR/XTS/XTT/XS5R/X6R/X6S/X6T change

= TN R E 2482 (COG) B
48+4(XTR/XTS/XTT/X5R/X6R/X6S/X6T
) ZINESF LS =

within+10 %;
2.DF meets initial standard value.
3.IR meets initial standard value.

Measurement to be made after being kept
at room temperature for 24+2hrs (COG) or
48+4hrs (XTR/XT7S/XTT/X5R

/X6R/X6S/X6T)

6.17 & M Temperature shock

COG: =+5%E%+0. 5pF LAY, HUE K{E;
XTR/XTS/XTT/X5R/X6R/X6S/X6T:
+10 %A
COG/XTR/XTS/ zmzﬁﬂw%ﬁgﬁ;

3. IR: Vi R WIURAE 223K o
XTT/X5R No remarkable visual damage;

/X6R/X6S/X6T 1

COG: +5% or *0.5pF, take a larger value;
XTR/XTS/XTT/X5R /X6R/X6S/X6T:
Within 10 %;

. Rate of change of capacity value:

2.DF: Satisfy the initial value requirement.
3.IR: Satisfy the initial value requirement.

Z57 Dielectrics FiARER Specification Mk 4514 Testing Condition
B B B R BRI N, 1% T8
ST 1000 IRKAEH
AT AR —55 C (BS)mln)' —125°C (30min) 1)#k
1. AR I TRIANEE T 1min.
-7 ) C0G 2&:

TEZE R N HCE 6h~24h /N DL 5 &
X7R/X5R/XTT/X6S:

PRSI T CE 2442 /N DL

Put the installed capacitor into the test
chamber and cycle 1000 times according
to the following steps:

-55°C (30min) —125°C (30min) , the
switching time should not exceed 1
minute.

COG:

Measurement to be made after being kept
at room temperature for 6h~24hrs
XTR/XTS/XTT/XS5R /X6R/X6S/X6T:
Measurement to be made after being kept
at room temperature for 24+2hrs
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6.18 #kFN5LE Vibration

Y Dielectrics FiARER Specification MR 4514 Testing Condition
Sp s By 2ol o V25 pEL PR
TEBE 5T A5 s :;jiguw%’ld‘fhnﬂﬁﬁ Bl IR IR FELE P.C

1.COG # i : 78 B HAEL5%EL +0.5pF(HL
BKAED PAW;
XTR/XTS/XTT/X5R/X6R/X6S/X6T #1 7 %%
HAERIE 10 $LLN;

2. DF: i R WIUGAE 2K s

COG/XTR/X7S/ | 3.1R: e WA IR,

X7T/X5R
/X6R/X6S/X6T No remarkable visual damage

1.COG:Cp change within 5% or +0.5pF,
whichever is larger.
XTR/XTS/XTT/XS5R/X6R/X6S/X6T change
within+10 %;

2.DF meets initial standard value.

MifnJy: <b5g/s;
#iZ: 1072000Hz
PEAFE: 20min
PEIRREL: =ANTT BN JT 18] 12 ADMEH

Reflow solder the capacitors on a
P.C.Board shown in Appendix 2 before
testing

Applied force : 5G max.

Frequency : 10~2,000Hz

Reciprocating sweep time : 20 min.

Cycle : 12 cycles in each 3 mutually

. perpendicular directions.
3.IR meets initial standard value.

6.19 FiHT58E Rupture strength

2 Dielectrics FiARER Specification MR 451+ Testing Condition
= S e B ST o N
0402=1.2Kef" A PR H BB LR L, B
0603 Z30Kgf\ VLB g0y e e B N %]
COG/XTR/X7S/ AN 1mm/s 1157 28 FL A R T2
XTT/X5R 0805 (<0.85mm) =4.0kgf ] ) )
0805 (1.25mm) =7.0Kef. Attach the chip capacitor to the test die and
/X6R/X6S/X6T 1206 (<1.25mm) =4.0Kgf apply Imm/s of pressure using a tension tester
1206 (=1.25mm) =6.0Kgf until the capacitor breaks.
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6.20 F2AIE#H Moisture Resistance ,steady state

Multilayer Chip Ceramic Capacitor
AEC-Q200

257 Dielectrics

Hi R ZER Specification

MR 451 Testing Condition

COG

AL TE B S AT LA 45

1A B AE5%EE +£0.5pF (BT KAED) LA
2.Cp<10pF, Q>200+10Cp;

10<Cp<30pF, Q>275+2.5Cp

Cp>30pF, Q=350

3.IR: KT 1000MQEk 10Q-F(EU /M)

No remarkable visual damage

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

2.Cp<10pF, Q=200+10Cp;

10<Cp<30pF, Q>275+2.5Cp

Cp=>30pF, Q>350

3.IR:>1000MQ or R*C>10Q-F, whichever is
smaller

XTR/XTS/XTT/
X5R
/X6R/X6S/X6T

HNULTG W AT A5 4

LA ERAE£12.5% LN

2.DF AVIUHAER 2 f5LLF

3.IR:KF 1000MQEL 10Q-F(HU#:/IME)

No remarkable visual damage

1.Cp change within +12.5%

2. DF:Not more than 2 times of initial value

3. IR:>1000MQ or R*C>10Q-F, whichever is
smaller

WRIEE  40+2°C
B 90~95% RH
T 1E]: 500 +12hrs

£ E R R R E 24£2 (COG) X
48+4(XTR/XTS/XTT/X5R/X6R/X6S/
X6T) /Nif LA il &

*E A L B AR AR I G (=
£ 140~150°C AT 1 /NBf F R sk 2
JETEE IR FE 48+4 /N

M HILEE

Test temperature: 40+2°C
Humidity: 90~95% RH
Testing time: 500 +12hrs

Measurement to be made after being
kept at room temperature for 24+2hrs
(COG) or 48+4hrs
(XTR/XTS/XTT/XSR/X6R/X6S/X6T)

*Initial for
dielectric constant type

Perform a heat treatment at
140~150 'C  for lhr and let sit for

48+4hrs at room temperature.

measurement high

Perform the initial measurement.
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Multilayer Chip Ceramic Capacitor
AEC-Q200

6.21 % 7 Damp heat with load

2 Dielectrics

i R E K Specification

IR 24 F Testing Condition

COG

AP TC I AT A5 1
1. BB EL5%E+0.5pF CHUE KAl A
W
2.DF: Cp<30pF, Q=100+10/3*Cp
Cp=>30pF, Q>200
3.UR: KT 500MQEL 25Q FOR#E/MH)
No remarkable visual damage
1.Cp change<+5% or +0.5pF, whichever is
larger.
2.DF: Cp<30pF, Q>100+10/3*Cp
Cp=>30pF, Q>200
3.IR: >500MQ or R*C>25Q-F, whichever is
smaller

XTR/XTS/XTT/
X5R
/X6R/X6S/X6T

AN B 2 AT WA A%

LA EARIE£12.5% A

2.DF AYIIHAER 2 5 LA T

3.IR: KT 500MQak 25Q-F(HU /M)

No remarkable visual damage

1.Cp change<+12.5%

2.DF: Not more than 2 times of initial
value

3.IR: >500MQ or R*C>25Q-F, whichever is
smaller

TRIRE: 85+2°C

1% 85% RH

L B0E B EA 1.5V
FEHEA TAEHRR: <50mA

AR 8] 1000 +48hrs

£ = | N i B 2442 (COG) 5
(X7TR/XTS/XTT/X5R/X6R/X6S/X6T)
150°C. 1h FALER S, JHCE 48+4 /)
EVYEM=s

*E 150°C. 1h FiAbH ), 7R T
W OB 48+4(XTR/XTS/XTT/X5R
/X6R/X6S/X6T) /Nt LA 5
WA IE A

Test temp.: 85%2° C

Test humidity: 85%RH

Applied voltage : Rated voltage and
1.5V

Test time: 1000 £48h
Charge/discharge current: 50mA or
lower

Leave the capacitors in ambient

condition for Class 1 : 24+2h
Leave the capacitors in ambient
condition for

Class 2 : 48+4h before measurement.
Reflow solder the capacitors on a
P.C.Board shown in Appendix2 before
testing.

Perform the initial measurement.
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6.22 i AfE Life Test

Multilayer Chip Ceramic Capacitor

AEC-Q200

A Dielectrics HiARELK Specification T 254+ Testing Condition
HMRLTC W 2 AT D45 £ DRI E BRI B +3°C
LA R A AL LS%0.5pF CHUBRfE) | R
Ll Ur<<100V 1.5 f54UE KL O ILA&D
s X T[] 1000 /N
# B AR 10pF LA B H /BT 30 pFy | m(X7R/X7S/XTT/XSR/X6R/X6S/X6T): 150°C «
Q>275+(2.5* Cp) 1h FRALELJS, JECE 48+4 /NS DG W&
# &/ T 10pF,.Q>200+10*Cp * f£ 150 C . b W & ®H )5 ,
COG IR: KT 1000MQEK 5Q-FOIUER/IME) 48+4(XTR/XTS/XTT/X5R/X6R/X6S/X6T) /)
No remarkable visual damage R
1.Cp change<+5% or +0.5pF, whichever | Il & ¥]4H H A .
is larger.
2.Q>350 (Cp>30 pF) Test tempera@re: )
Max. Operating Temp. £3C
Q>275+(2.5* Cp) (10 pF<Cp<30 pF) Voltage:
Q=200+10*Cp (Cp<10 pF) Ur<<100V 150%of the rated voltag (*Remarks)
3. IR:>1000MQ or R*C>5Q-F, whichever | Testing time: 1000 hrs
is smaller
Measurement to be made after being kept at
room temperature for 24+2hrs (COG) or 48+4hrs
(XTR/XTS/XTT/XSR/X6R/X6S/X6T)
*Initial measurement for high dielectric constant
HMILTG B S AT D 4 A% type
1 B2 AE£12.5% LN Apply 150% of the rated DC voltage for one
2.DF JHTHEAE [ 2 45 0L F l;(;ucrj at the maximum operating temperature
XTR/XTS/XTT/ 3IRAT 1000MQSR SQ-FOREL M) Remove and let sit for 48+4hrs at room
XSR No remarkable visual damage temperature.
/X6R/X6S/X6T 1.Cp change<+12.5% Perform the initial measurement
2.DF:Not more than 2 times of initial
value
3. IR:>1000MQ or R*C=5Q-F whichever
is smaller
Uk I SRR GG TR AE R TR R
FUE*: 0201/104 J UL EFEA% . 0402/104 UL ERURS . 0603/105 K LA ERS . 0805/225 K LA ERA%
1206/475 J VA BRI 1210/225 [ VA ERUAR, 4406 1 FEA00E Fo il it
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6.23 WM dF Mechanical impact

KW FARE K M 2% 1
Dielectrics Specification Testing Condition
S 5 0 LA ‘ \ B
1.COG M JFi: 7% 575 4 7E £5% 5 iO.SpF)I%H‘% FH 2% i 2 7R 23R A b, AN XYZ =AY
CBUBERAE) DAY 7
XTR/XTS/XTT/XSR /X6R/X6S/X6T b 2 i e - IESE T
A HAE£10 %BLPY FERITIR: 0. 5ms
. DF: SRR EER YRR 15008
1 T
COG/X7R/X7S/ - ROk Fix the flake capacitor on the tension
X7T/X5R No remarkable visual damace tester, impact from three directions XYZ,
/XB6R/X6S/X6T g Pulse signal:half sinusoidal pulse

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

XTR/XTS/XTT/X5R /X6R/X6S/X6T change
within+10 %;

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

Time of duration:0.5ms
Peak acceleration:1500g
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7. FZEhE%E Packing

7.1 $ X #2% Bulk Packing
10000 /488447 223K . Standard packing 10Kpcs/bag; others are according to customer request.

7.2 %7 A 2% Tape Packing

TS JR~F Size (mm) Yy B (/AL pes/reel)
Type KL i W JEET 455 Paper Tape Y5k} Plastic Tape
0201 0.6 0.3 0.3 15,000 N/A
0402 1.0 0.5 0.5 10,000 N/A
0603 1.6 0.8 0.8 4,000 N/A
<0.85 4,000 N/A
0805 2.0 1.25
>0.85 N/A 3,000
<0.85 4,000 N/A
1206 3.2 1.6 0.85<T=<1.25 N/A 3,000
1.6 N/A 2,000
<2.0 N/A 2,000
1210 32 2.5
>2.0 N/A 1500
<2.0 N/A 1,000
1812 4.6 32
>2.0 N/A 1000
<1.25 N/A 1,000
2220 5.7 5.0
>1.25 N/A 500
7.2.1 43 5 Dimensions of Packing Paper e
~ st/ i
C Y
! Ve \
- ole-a
I TS I [ o
\ \
Type A B C D i
0201 0.36£0.03 0.67£0.03 2.0£0.10 2.0£0.05 0.42max
0402 0.65£0.10 1.15+0.10 2.0£0.05 2.0£0.05 0.8max
0603 1.05£0.10 1.85£0.10 4.0£0.10 2.0£0.10 1.1max
0805 1.55£0.15 2.34£0.15 4.0£0.10 2.0£0.10 1.1max
1206 1.95£0.15 3.5+0.15 4.0£0.10 2.0£0.10 1.1max
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7.2.2 ¥RI# R~ Dimensions of Embossed Packing

Smmi, 4mmli] B4R 12mm%, Smm/4mm/uFigT
+0.1
404005 9157
w1 A 8.0£0.1""  2.040.05 i 0.3+0.1
40401, 91530 208005 4 25109 175201 T
[]
>lelo ololol gl, |
T L e LT s 7 3
| | | | i e .
AH A e e A &g H
! ! 15! ! [A\Y]
BT

B
ot
w
~

A: 1454020 B: 2254020 (0805) A: 1.95+0.20 B: 3.50%£0.20 (1206)

A: 2904+0.20 B: 3.60+0.20 (12100 A: 3.60+0.20 B: 4.90+020 (1812)
A: 540%+0.20 B: 6.10+0.20 (2220)

7.2.3 w8 R~ Dimensions of Reel

(B unit: 22K mm)

13.0+1.0 (S EEamm)
17.0£1.0 (i 55 12mm)

. -

60 %
18040,

F T -
> % $2140.8

o
9.0 "0 s Eemm)

13.0 20° (A BE 1 2mm)
7.2.4 97753\ Taping Figure

[0 o o o o \
EEEEEN

7% Component
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7 [ #B%> Empty section 7= b3 A\ #B4> Chip insertion section 7 34 Empty section

A A AL

N\ /S N\ /S Y

FFTmET S0
N—

7.2.5 4ii 7% Taping Method

LA LS AR I g s R U BT 55800, B B4R T B 5 Rt dms B, AR IR FLAL T2y 1A
FEGw B AT, 22/ 8 S ANEIEER 5] A

FEGmT I, W20 BB W5 0 B A7 .

FEBET B 22 e v (1) 77 i R B R A B AN T R B 0.1%E0 1 AR, ANIESR A RNR.
R AR R R AN R g B 2%, A REPE AR IR AL .

FEIEFLI B THRZE R 10 MAEE: +0.3 ZKPAA.

LI RRE A RAE 0.1 2 0.6 ZRLAR, HO7m W PR,

(DTapes for capacitors are wound clockwise. The sprocket holes are to the right as the tape is pulled toward the user.

SNONONONONONS)

@The top tape and base tape are not attached at the end of the tape for a minimum of 5 pitches.

(®)Part of the leader and part of the empty tape shall be attached to the end of the tape as follows.

(@Missing capacitors number within 0.1% of the number per reel or 1pc, whichever is greater, and are not continuous.
®The top tape and bottom tape shall not protrude beyond the edges of the tape and shall not cover sprocket holes.

(®Cumulative tolerance of sprocket holes, 10 pitches: & 0.3mm.
(DPeeling off force: 0.1 to 0.6N in the direction shown down.

165-180°
7 THifiEE Top cover

!
N FH Carrier
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7.2.6 FEE15% Reel Label

NROTOIINHEON, -~

Lenn

(I |||||||||||||||||||||||||||||||| I b

WA

FrZE N2 The Contents of Label

0805 CG 3 101
@ @ ® @ ® ® @

JX~F chip size,
IRERE dielectrics,
total character

k—
a1
S
(=]
Z
H
=

& capacitance,

RERZE tolerance,
AUEHJE rated voltage,
Sk AL TERM INAL MATERTAL
STYLES

3% packing

KT Automotive

CICENSICICICIGICIC)

7.2.7.58.%% Package

7.2.7.1 B3F Carton
7.2.7.1.1 B R~F Carton Size

L W H
41.0cm 38.5cm 20.2cm

7.2.7.1.2 $&: 240Kpcs /i The Quantity: 240Kpcs /one carton
1 A2 E=40,000PCS 1 INNER BOX=40,000PCS
1 @35 =40,000PCS x 6 .3 £=240,000PCS 1 CARTON=40,000PCS x 6 INNER BOX =240,000PCS

RoHS Frif (HRHE % 1 E3R 5K ) according to customer request
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7.2.7.2 WHEZE & Inner Box

7.2.7.2.1 BEGRT Size

L w H
18.5cm 6.5cm 19cm

7.2.7.2.2 #&: 40Kpes /&

1 #=4000PCS 1 REEL=4,000PCS

1 f93 £=4,000PCS x 10 % =40,000PCS 1 INNER BOX=4,000PCS x 10REEL =40,000PCS
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8.MLCC ffFi{¥ & E I Precautions on the use of MLCC
8.1 HLEEIR % it PCB Design
8.1.1 H &R B R it Design of Land-patterns
NI BRI RS A TR RIS, W DART ke e R B 2
B4 H T A IEREZE.
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.

FEL R AR BT HE T I SRS
Recommended land dimensions for a typical chip capacitor land patterns for PCBs
PSR FEHE R BT AR S (AL mm):

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

A& SIZE 0603 0805 1206
L 1.6 2.0 3.2
R
W 0.8 1.25 1.6
A 0.8~1.0 1.0~1.4 1.8~2.5
0.5~0.8 0.8~1.5 0.8~1.7
C 0.6~0.8 0.9~1.2 1.2~1.6

RN HERE B RS (A7 mm)

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

A% SIZE 0201 0402 0603 0805 1206 1210 1812 2220
L 0.6 1.0 1.6 2.00 32 32 4.5 5.7
AN
w 0.3 0.5 0.8 1.25 1.6 2.5 32 5.0
A 0.20~0.25 | 0.35~0.45 | 0.6~0.8 | 0.8~1.2 | 1.8~2.5 1.8~2.5 | 25~34 | 4.0~4.6
B 0.20~0.30 | 0.40~0.50 | 0.6~0.8 | 0.8~1.2 | 1.0~1.5 1.0~1.5 1.8~2.0 | 2.0~2.2
C 0.25~0.35 | 0.45~0.55 | 0.6~0.8 | 0.9~1.6 | 1.2~2.0 1.6~3.2 | 2.3~3.5 | 3.5~4.8

B B2 R P SR ARG T B RE ST, DR A BE T 1B SN I 5

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

2R o — SRR R0 SR R O«

Examples of good and bad solder application
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and leaded component

| 1

I H Item ANHEFE 45 74 Not recommended HEFF 457 Recommended
FrR e R 5] 2k lead wire of component .
(I TC AR IR A A5 soldering iron 1 solder resist
Mixed mounting of SMD M%/

=

HEUT JEC A R AR
Component placement
close to the chassis

chasis

—

—solder (for grounding)

solder-resist

FE FIRTTAF
i 5 e Tu i H R
Hand-soldering of leaded
components near mounted

components

lead wire of component
soldering iron —— 1

solder resist X% /

| |

8.1.2 ER4# Pattern configurations
T A A RS S AT SR . SRR, NRAT R0 B 7E 25 T 32 B A HUN.

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.

NHEFF 45 7 Not recommended

A7 457 Recommended

FE B A 25 it
Deflection of

the board

<

R

Xt TR > R A A A AR SR R BIRIHLIRN. 7 KNS R R 1) e k. NIHERE T — 288 it . 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.

Copyright by PRO-AN www.proan.com.hk

All rights reserved

PRO-AN ELECTRONIC CO., LTD



K Multilayer Chip Ceramic Capacitor

sessevenemaan AEC-Q200

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

FEWSHE ) PRIy PR AR, X7 St e In BB 3 5 058 P DT VR SR R AR K 20 3T BB AR IR 52 211

A rE 4 R 3 NP T AN 7) I VAR L |- N~ P 1 Pl U VA o S a3 e U

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 HaEEIERHEIN Considerations for automatic placement
NEENLK A% Adjustment of mounting machine

. 7= AE BN RE RS, N2 B KA it o

@), WAE IR AN 58 AL AT R 2 . ZEAE I8 it

(. 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 K4 Not recommended H#HEF7 45 #) Recommended
L TH] s 2% crack
Single-sided /
mounting supporting pinjﬁ
XTI UG 2
Double-sided A
mounting H}j—m
supporting pin

solder peeling J (31”a(:k‘T

Copyright by PRO-AN www.proan.com.hk All rights reserved PRO-AN ELECTRONIC CO.,LTD



K E Multilayer Chip Ceramic Capacitor

sessevenemaan AEC-Q200

8.3 X /EE:#4k Recommended soldering profile
8.3.1 #HiB: @ AIERMHARREETE, @ KRSHERER T EREE TS
Re: Mflow Soldering is recommended; @flow soldering is suitable for bigger size MLCCs

8.3.2 HH/EE 4 Recommended Sn&Pb soldering profile
B A48 Reflow soldering

Temperature
10100 DR preheating 230°C
250°C [
—_ e /
co0°C /
/
//
S0 — A
-
s
otc -
e
[S10R SR
within
over 1 over 1 10 grociual
minute minute seconds COOling

VEE Caution
© . FEARIRSL R B A SR 1/3 ~1/2, i FEIFR -
(D.The ideal condition is to have solder mass (fillet) controlled to 1/2 to 1/30f the thickness of the capacitor, as shown
below:

capacitor

‘ ‘I/ZT—I/ST

R
L7

Solder

PC board
@. KRR 1] 2 S i Sk R AT SR, AR TR) AT B ORfRp 5 A I ) — 2
(). Because excessive dwell times can detrimentally affect solderability, soldering duration should be kept as close to
recommended times as possible.
Wave solder profile
Temperature

e € preheating 230-250C
50" €

00" ¢ |—
150° € |—
100° € —

30° C—

within
over 2 minute 3 gradual cooling
seconds
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V£ Caution

. H O FL A 78 2 T A

@77 i PR S FE 72 A i 100~130°C .

©F S IEINTIN- A -Su LI

(D.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 T 424 Hand soldering

it
T | HEEE | BeTE | BekER | IFENE | BEE PR Ml 14

=1/2GR [FoERESLE

A=130T | E350C | &Azow | Ei¥lmm gl = S R E

7EXE Caution

@. RN K B AR 1.0mm ZhER 20W (R0 8k .

@ SRS A B

(D.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 LR E 28 Recommended Pb-Free soldering profile
[ A8 48

Reflow solder

FHFHA
00T
IBERE
230-2701C
250 ‘ l
BEES —
200
120604 T 348G AT<1507C
12068 L _EM#EAT<130T
150
100C| 53”105'5 iR, 8RS
| } ==
50T H
5071208 ;
Over 1 Ninute 30-605
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Wave solder profile

Temperature

T

- 260°C MAX
h,
soo—| TR

250 —
200 —
150 —
100 —
50 —

| L L

I | el
Ogrer 2 minute 3“dSec. 8553

8.4 /iR HERIR Handling
Breakaway PC boards (splitting along perforations)
(DAE A B E M5, W 20E S B AR 25l AR T A SR 1R L 77
(2). 73 4R FL B AR LA Z5UA8E FH 2 T S B, AT LR 4R o
(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 fR7F Storage

(D AE FHIA B R RAE T e IRE 5~40°C; 1B <70% RH

@) H A 2 BORAF I — 48, 77 WA AT 20 S T g riv

GG IF I, 7o AR =AY H WA .

W =N HEEREAS (XTR. X5R. XTT. X6S) A BEI 7] 232 @i gs /), it LLTE BB BT I N 78 53 2% FE X —
PR AWM A EAE 150°C HAbFE 1 /N 5 285 2 W2 BIWI UG .

(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 (X7RX5R. 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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	1. 电容器及介质分类 Types of Capacitor and Dielectric Mate
	※COG：此类介质材料的电容器为Ⅰ类电容器, 包括常规、中高压COG产品。此类产品电性能稳定，几乎不
	※COG： The capacitor of this kind dielectric materi
	※X7R/X7S/X7T/X5R/X6R/X6S/X6T：此类介质材料的电容器为Ⅱ类电容器，具有较高
	※X7R/X7S/X7T/X5R/X6R/X6S/X6T： material is a kind of
	2．产品结构  Product Frame
	序号
	名称
	1
	陶瓷介质
	2
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	5
	锡层
	3．产品规格型号命名规则
	General Product Parts Numbering System
	   (例) (example)
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	0201（0603）尺寸
	以上容量仅供参考，具体容量取决于使用要求。
	0402（1005）尺寸

	以上容量仅供参考，具体容量取决于使用要求。
	0603(1608)尺寸
	以上容量仅供参考，具体容量取决于使用要求。
	0805(2012)尺寸
	以上容量仅供参考，具体容量取决于使用要求。

	1206(3216)尺寸
	以上容量仅供参考，具体容量取决于使用要求。
	1210(3225)尺寸
	以上容量仅供参考，具体容量取决于使用要求。
	1812(4532)尺寸
	以上容量仅供参考，具体容量取决于使用要求。
	2220(5750)尺寸
	以上容量仅供参考，具体容量取决于使用要求。
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