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—. MLCC &7t General Introduction

FRZEBZERSHE (MLCC) ZEEETRAWERA (SMT) AVNRYT. StbE. SEEBENRRE
Bes, ISR TEIRIZETR (PCB). BEEMAREE (HIC) EhR, Bt/ NEFHERERm (TH
EEEIm) WARIIER, ReEr-musEt, 7 IT =8y, REH. SitEe. S8
KEFSFR. BERSHES ReBE. %‘&&%@EE%O

Multi-layer ceramic chip capacitor is a kind of ceramic dielectric capacitor with small size, high
capacitance per volume, high accuracy, suited surface mounted technology (SMT). It is widely
used in electronic circuitry, mounted printed circuit board, and hybrid IC. These different

functions require specific capacitor properties.

—. MLCC /[&##3E MLCC Dielectric Types

SRR T BRI LA AR
EEEENRERE, RASMESRE, SEBMAEEIM C0G. COH BARFEE MRS HG,
LG, PH, RH, SH, TH, UJ, SL BBF=. SMESREEGRENREYE, HF C0G. COHER
BREEMERES L ABERTIE). ATRES. IMNERRERNZCTNEE, RITEERENRIRFE, BIE Q
B, ERTERE. REAMEEEES,
IEEEENTRPIERBESE, B8FF XS5R, X6S, XTR, X7S, X7T ﬁﬁﬂﬂﬂ’ﬂ%ﬁﬁ, BEREHMN
BELH, FEEHESSRS, BEERREEER Y, EBNESEtE, ERT—REES,
[BE. &5, K. SMFHRET,

The dielectric materials used in the products can be divided into two broad categories:
Class 1 dielectric ceramic capacitors, called high-frequency capacitors, including general purpose
high-frequency COG, COH capacitors and temperature-compensated high-frequency HG, LG, PH, RH,
SH, TH, UlJ, SL capacitors. High-frequency capacitors have a very high stability, where COG, COH
capacitor electrical performance almost does not change over time, AC signal, plus DC bias, while having
very low dielectric loss, that is, high Q value. Suitable for low-loss, temperature-compensated circuits.
Class II dielectric ceramic capacitors, including X5R, X6S, X7R, X7S, X7T dielectric material, Class II
dielectric capacitors, with a higher dielectric
constant, higher capacitance than Class I capacitors, with stable temperature characteristics, with a wider
range of capacitance, In general circuit, such as DC blocking, coupling, bypass, frequency discriminator

and other circuits.
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=. MLCC FmRI54#) Product Size and Structure

1. R Product size

BIE Type R~ Dimensions (mm)
BHER| AHER | | | W | L
British Metric
0201 0603 0.6+0.03 | 0.3£0.03 | 0.3+0.03 | 0.15+0.10 L 2
0402 1005 1.000.05 | 0.50£0.05 | 0.50+0.05 | 0.25+0.10 *\ }* *\ ’*
0603 1608 1.60+0.10 | 0.80£0.10] 0.80+0.10 | 0.30+0.10 A
<0.55 f z
0.80+0.20
0805 2012 2.000.20 | 1.2580.20  |" o0 0 | 0.50+0.20
1.20+0.20
0.80+0.20 |: - =|
1.00£0.20
1206 3216 3.2040.30 | 1.60£0.30 | 05 | 0.60£0.30
1.60+0.30
1210 3225 3.20£0.30 [ 2.50+0.30 | <2.80 | 0.60£0.30
1812 4532 4.50+0.40 [3.2040.30| <3.50 | 0.60+0.30

2. FEERZENS Product Structure

Aheaik

Termination

Ll B

J " Tin Layer

//

B’
Nickel Layer

MRS R VA o

Ceramic dielectric Inner electrode The copper layer

1 A RAZERERERINZ S AR

Figure 1 Dimension and Cross-section of MLCC

1., BEZEAFHE Temperature Coefficient /Characteristics

IXCE LS SERER IR ERE TIEREER
DIELECTRIC REFERENCE TEMPERATURE POINT | TEMPERATURE COEFFICIENT |  OPERATION TEMPERATURE RANGE

CoG 20°C 0+ 30 ppm/°C -55°C ~ 125°C

COH 20°C 0+ 60 ppm/°C -55°C ~ 125°C

X5R 20°C +15% -55°C ~ 85°C

X6S 20°C +22% -55°C ~ 105°C

X7R 20°C +15% -55°C ~ 125°C

X7S 20°C +22% -55°C ~ 125°C

&t BN REESREEREMAIHRER RAIRER 20°C M 85°C ZANBEETMRKHRE
B, MIEENRESHFMNEERNERBTIEEREZERIESEERT 20°C ABESETIRIEER.,
Note: Nominal temperature coefficient and allowed tolerance of class I are decided by the changing of the
capacitance between 20°C and 85°C. Nominal temperature coefficient of class II are decided by the

capacitance change at the testing temperature to 20°C.
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f. “~EIEESRFE Part Number Structure

LCN | 0805 | X7R 104 K 500 N T H
FREN | RY HME | AR | Rl B E R | mErn | EEAS
Series Size Dielectric Capacitance Tolerance Impulse Voltage Termination packaging Thickness
@ @ ® @ ® ® @ ®
@ F=EE7F! Series
s FRAM
L FIFDR
C FEAES
N EWTmR
@ R##E Size Specification(mm)
E$IZRR BRITISH ExEE (LxW) INCH KXZE (LxW) MM
0201 0.02x0.01 0.60%0.30
0402 0.04x0.02 1.00x0.50
0603 0.06x0.03 1.60%0.80
0805 0.08x%0.05 2.00x1.25
1206 0.12x0.06 3.20x1.60
1210 0.12x0.10 3.20x2.50
1808 0.18%0.08 4.50%2.00
1812 0.18x0.12 4.50%3.20
® 1EMSE Dielectric Type
IXEN R IEEN R
C0G, COH X7R, X7S. X5R. X6S

@ E2EEEE Capacitance

S | ®TE | HHEEE

iR

R50 0.5 0.50pF
1RO 1 1.0pF
100 10 10pF

102 | 10x 102 1000pF

104 | 10x 10* | 100000pF

AR 3 NFERT. BANEE (oF) . 58 1 A0S 2 AR
BT, B3 HFRTEEFEN 0 (N BNEREUXREFE
"R'FT. W, AEHFEOAEREEF. IRESHEEARR" R'IF
&, NRBZSFENmEE— M AMIERIER .

Nominal capacitance is represented by 3 digits, with the unit of picofarad (pF).
The first and second digits are significant digits, and the third digit identifies
the multiplier. When there is a decimal point, it is represented by a capital
letter "R". At this time, all numbers are valid numbers. If it contains any letter
other than "R", it indicates that the specified product name is a non-standard
part.
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® FRABE/NZE Tolerance of Capacitance

Rs HEERE i5EB
B +0.10pF
C +0.25pF
> S B. C. D RiREEFEE<I0pF
+1.0%
'S —
G +2.0% HOF=aa
J £5.0% B, C, D level error is applicable to
K +10% products with capacitance<10pF
M +20%
S +50% ~ -20%

® ZFUEEE Rated Voltage

RS | £7lE | TEBE il
6R3 6.3 DC6.3V
100 | 10x10° | Dclov | REREREAUHFAREESRT, F=AUHFRT 0 BINEG R
500 | 50x10° | Dcsov | AR,
201 20% 10! DC200V The first and second digits are significant digits of the rated voltage, and
102 10x 10> | DC1000vV the third digit identifiers the multiplier; R represents the decimal point.
@ UmEBRZEEY Termination Type
RS imFE AL b5 i
S Ag UmEER Ag/Ni/Sn
C Cu imEBIR Cu/Resin
N =R EIREEAR CwNi/Sn
R i FEEAR Cu/Hfig/Ni/Sn
BEER T Packing Code
RS BEL
T ‘K5 paper tape
S BT  Embossed tape
B EE%  Bulk packaging

© EE{ES Thickness Code

s EERT (T) s [EERY (T) s [EERY (T)
A 0.10mm G 0.70mm S 1.80mm
B 0.20mm H 0.80mm U 2.00mm
C 0.30mm J 1.00mm \Y% 2.50mm
D 0.40mm L 1.25mm \%% 3.00mm
E 0.50mm M 1.40mm X 3.70mm
F 0.60mm P 1.60mm
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7~ BB, R, EBE Product Range, Size & Thickness
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O I RN EEAEE (COG/COH)

T.C C0G, COH

HERY 1210 1808 1812

BERE (V) 10 16 25 50 10 16 25 50 10 16 25 50
1.0pF (1R0)

1.2pF (IR2)

1.5pF (1R5)

1.8pF (IRS)

2.2pF (2R2)

2.7pF _(2R7)

3.3pF (3R3)

3.9pF (3R9)

4.7pF (4R7)

5.6pF_(5R6)

6.8pF (6RS)

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)

120pF (121)

150pF (151)

180pF (181)

220pF (221)

270pF (271)

330pF (331)

390pF (391)

470pF (471)

560pF (561)

680pF (681)

820pF (821)

InF (102)

1.2nF (122)

1.5nF (152)

1.8nF (182)

2.2nF (222)

2.7nF (272)

3.3nF (332)

3.9nF (392)

4.7nF (472)

5.6nF (562)

6.8nF (682)

8.2nF (822)

10nF (103)

22nF (223)

27nF (273)

33nF (333)

39nF (393)

470F (473)

56nF (563)

68nF (683)

82nF (823)

ol ol (ol el ol Il ol ol ol Ial CUECE E8 fas) fao) aod oof jas] [<=} ool ==} ==} [0} [} [} [a ] (2} [} (2] [a] (2] [DY (o] [a ] (2] [aY (o} [nY [} [a] (o) [0} (o] [a] (2] [aY [a ] [a] (2] [a) [ [a] (2] 2] (o) [a ] () (2] |~
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=
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@ I £ EBEEEE (XTR)

T.C X7R
MERT 0201 0402 0603 0805

HEBE V 10 [ 16 [ 25 [ 50 10 [ 16 [ 25 [ 50 | 10 [ 16 [ 25 [ 50 | 10 16 25 50
100pF (101) C C C C E E H H H H
120pF (121) e C C E E H H H H
150pF (151) C C C C E E H H H H
180pF (181) c c C C E E H H H H
220pF (221) C C C C E E H H H H
270pF (271) e C C E E H H H H
330pF (331) C C C C E E H H H H
390pF (391) [ e C C E E H H H H
470pF (471) C C C C E E H H H H
560pF (561) cC ¢ C C E E H H H H
680pF (681) C C C C E E H H H H
820pF (821) c ¢ C C E E H H H H
1.0nF (102) C C C C E E E E H H H H H H
1.2nF (122) c cC E E E E H H H H H H
1.5nF (152) C C E E E E H H H H H H
1.8nF (182) c C E E E E H H H H H H
2.2nF (222) C C E E E E H H H H H H
2.70F (272) cC C E E E E H H H H H H
3.3nF (332) C C E E E E H H H H H H
3.9nF (392) [ e E E E E H H H H H H
4.70F (472) C C E E E E H H H H H H
5.6nF (562) c C E E E E H H H H H H
6.8nF (682) C C E E E E H H H H H H
8.2nF (822) c C E E E E H H H H H H
10nF (103) C C E E E E H H H H H H H H
12nF (123) E E E E H H H H H H H H
15nF (153) E E E E H H H H H H H H
18nF (183) E E E E H H H H H H H H
22nF (223) E E E E H H H H H H H H
270F (273) E E E H H H H H H H H
33nF (333) E E E H H H H H H H H
39nF (393) E E E H H H H H H H H
47nF (473) E E E H H H H H H H H
56nF (563) E E E H H H H H H H H
68nF (683) E E E H H H H H H H H
$2nF (823) E E E H H H H H H H H
100nF (104) E E E H H H H H H H H
120nF (124) H H H H H H H H
150nF (154) H H H H H H H H
180nF (184) H H H H H H H H
220nF (224) E H H H H H H H H
270nF (274) H H H H H H H H
330nF (334) H H H H H H H H
390nF (394) H H H H H H H H
470nF (474) H H H H L L L L
560nF (564) H H H H L L L L
680nF (684) H H H H L L L L
820nF (824) H H H H L L L L
1.0pF (105) H H H H L L L L
1.2pF (125) H H L L L L
1.5uF (155) H H L L L L
1.8pF (185) H H L L L L
2.2uF (225) H H L L L L
2.7uF (275) L L L L
3.3uF (335) L L L L
3.9uF (395) L L L L
4.7uF (475) L L L L
5.6uF (565) L L
6.8uF (685) L L
8.2uF (825) L L
10pF (106) L L
22uF (226)
47pF (476)
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@ NEANEEFEE (XTR)

T.C X7R
MRS 1206 1210 1808 1812
FEBEV 10 16 10 16 25 50 10 16 25 50 10 16 25 50

150pF (151)

180pF (181)

220pF (221)

270pF (271)

330pF (331)

390pF (291)

470pF (471)

560pF (561)

680pF (681)

820pF (821)

1.0nF (102)

1.2nF (122)

1.5nF (152)

1.8nF (182)

2.2nF (222)

2.70F (272)

3.3nF (332)

3.9nF (392)

4.70F (472)

5.6nF (562)

6.8nF (682)

8.20F (822)

10nF (103)

12nF (123)

15nF (153)

18nF (183)

22nF (223)

270F (273)

33nF (333)

39nF (393)

47ToF (473)

56nF (563)

68nF (683)

82nF (823)

all ol fonll lonll il f ol funll nl funll onll lunll i onll funll fonll fonll onll lunll ol funll f nl Honll onl lunll onll Nl
eall ol fonll lonll il fonll funll onl funll  nll lunll i onll funll fonll fonll onll lunll ol funll f nl Honll lonll lunll nll Nl
[all ol fonll lonll il f ol funll nl funll  onll enll i onll funll fonll fonll onll lunll ol funll f onl Honll onl lunll onll Nl
all ol fonll lonll il f ol funll nl funll onll unll i onll funll fonll fonll onll lunll ol funll f nl Honll lonl lunll onll Nl

N RCE o el B el o [l (ol KO8 CO8 Bl (=l fasl fao) Faol fo=fl jan f= =l fanl faol Faol fo=fl Junfl f =l fanl Vo) Faol ja=fl Junll faol Fanl Vool Faol o=l Janll f= o) Fanl Voo Fanfl o=l faul fa ol Fanl faofl Jaofl f= =) fa sl §4

A RCH RN R G- R oA T Lol Tl | ol foll ol [l [l EEB EN CU CEN K0 ool Janfl =of ol fasl Fasl ==l Jaofl 1=l fall fo =l faol ool Jaofl =2} fanll Vool faol foofl fanll f= =) Ranl faofl faul f=ofl faull fa =) faol fo=fl Jaad f==f fanl fa =) Faol == laod

A iach ach lacl lal s kol Lol Lo foll f ol funll fonll ol fa=f funfl ja=g janll fanll fan} =a] jan] jau] fau] fanf jaul ja=il jan} =a} {aa] jac] jan] fauf] jan] ja=y janll jan} jaal jao] jao] jau] jau] fauf] janl ja=} fun} j=a} {an] jao] jau)
c ia=R fa=X la=l kB sl k-l Lol Lol fall f ol fonll E ol el fa=f Janfl ja =) jasll asl fan} as] jan] jau] jan] jao] janl jasll jus} as} [an] jao] jan] fauf jan] ja =} jasll jas} janl jas] jan] jau] jan] jao] janll jai fus} jas} fan] jao] jau)

] J J ]

] J J ]

J J J J

] J J ]

J J J J

] J J ]

] J J ]

] J J ]
100nF (104) J J J J L L L L
120nF (124) ] J J ] L L L L
150nF (154) J J J J L L L L
180nF (184) ] J J ] L L L L
220nF (224) J J J J L L L L
270nF (274) ] J J ] L L L L
330nF (334) J J J L L L L L
390nF (394) ] J J L L L L L
470nF (474) J J J L L L L L
560nF (564) L L L L L L L L
680nF (684) L L L L L L L L
820nF (824) L L L L L L L L
1.0pF (105) L L L L 8] U
1.2pF (125) P P P v
1.5pF (155) P P P v
1.8uF (185) P P P P v
2.2pF (225) P P P P %
2.7uF (275) P P P P v
3.3uF (335) P P
3.9uF (395) P
4.7uF (475) P U U U v
5.6uF (565)
6.8uF (685) U U
8.2uF (825) P U U
10pF (106) P 8] U
22uF (226) v v
47pF (476) v
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©® I £ EEEEE (X7S)

T.C

X78

HitgRY

0402

0603 0805

1206

1210

EREV

10

16

25 (63 |10 |16 | 25|10 | 16 | 25| 50 | 10

16 | 25

50

10

16

25

50

680nF (684)

E

820nF (824)

E

1.0pF (105)

E

1.8uF (185)

2.2uF (225)

3.3uF (335)

4.7pF (475)

8.2uF (825)

10pF (106)

22uF (226)

<
<

47pF (476)

@ 11 EANREBATE (X6S)

T.C

X6S

HtERYT

0402

0603 0805

1206

1210

EBREV

6.3

10

16

25163 |10 |16 | 25| 63 | 10| 16 | 25| 10

16 | 25

50

10

16

25

50

470nF (474)

560nF (564)

680nF (684)

820nF (824)

1.0pF (105)

1.2pF (125)

1.5uF (155)

1.8uF (185)

2.2pF (225)

2.7uF (275)

3.3uF (335)

3.9uF (395)

4.7pF (475)

5.6uF (565)

6.8uF (685)

8.2uF (825)

10pF (106)

22pF (226)

47F (476)
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® I £ EBEEEE (X5R)

T.C XS5R

HERY 0201 0402 0603 0805 1206

HIEBE V 10 | 16 | 25 [ 50 | 10 | 16 | 25 | 50 [ 10 | 16 | 25 | 50 [ 10 | 16 | 25 | 50
82pF (820)

—
]

100pF (101)

120pF (121)

150pF (151)

180pF (181)

220pF (221)

270pF (271)

330pF (331)

390pF (391)

470pF (471)

560pF (561)

680pF_(681)

820pF (821)

1.0 nF (102)

1.2nF (122)

1.5nF (152)

1.8nF (182)

2.20F (222)

2.7nF (272)

3.3nF (332)

3.9nF (392)

4.7nF (472)

5.6nF (562)

6.8nF (682)

8.20F (822)

alalalalajlajlajlalalalalalajlalalalalajlajlalalalalalaja|d

10nF (103)

12nF (123)

15nF (153)

18nF (183)

220F (223)

27nF (273)

33nF (333)

39nF (393)

47nF (473)

56nF (563)

68nF (683)

82nF (823)

alalalalalalajalalalalalalalalalalalalalalalalalalalalalalalalalalalalalalals

jesllesl feshlfes!

100nF (104)

120nF (124)

150nF (154)

180nF (184)

esllesh lesh leaf leshfesll lesh oo

220nF (224)

270nF (274)

alalalalajalalalajalalalalalalalalalalalalalalalalalalalalalalalalalalalalalalalalalalals

m
m
m

330nF (334)

390nF (394)

les}

470nF (474)

m
m
m
m

560nF (564)

680nF (684)

olleliellelieliolielivlolielivlielivlelivliolielivlelivlielielivliclivliolelivlivleliellelivliolielivlelivlivlielivlielieliol(elioliolle!

820nF (824)

jun] ja=y janf fau jan] j=o] jan} fac] jau)
jas)

jus] ju=j janf fa=] jas)
jun] ja=j janf fau] jas)

1.0pF (105) E|E|E| E

1.2pF (125)

1.5uF (155)

1.8uF _(185)

2.2uF (225) E|E|E H|H|H]|H

2.7uF (275)

3.3uF (335) H | H

3.9uF (395)

a2 la-2 la-H -] -]
a2 la-2 la-H -] -]

4.7uF (475) E | E H | H

(ol el ol el ol f el ol el f ol ol
ol

5.6uF (565)

6.8uF (685)

v}

8.2uF (825)

10pF (106) E H

[l lenll il onll ol funll f nll el f ol f ol

22pF (226) H

ol ol el nll Iunll lonl fonll onll lonll lonll I

47uF (476) H
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. ®8% Package
1. FREEMBZEEE Thickness and packing Amount
R~ Size | BEEMRS Thickness (mm)/Code #iis 7"Recl paper Tape T R;ZLfmbossed
Standard Qty(pcs) Standard Qty(pcs)

0201 0.30+0.03 C 15000 20000
0.50+0.05 E(C < 105) 10,000 | e

0402
0.50+0.20 E(C>105) 10,000 | e

0603 0.80+0.10 H 4000 | e
0.70+0.10 G 4000 | e

0805 0.80+0.10 H 4000 | e
1.20+0.20 1 3000
0.70+0.10 G 4000
0.80+0.10 H 4000

1206 1.00£0.10 r | e 3000
1.20+0.20 ) S 3000
1.60+0.20 L | e 2000
1.20+0.20 I 2000

1210 1.60+0.20 L | 2000
2.00+0.20 N | 2000
2.50+0.30 o | e 1000
1.20+0.20 R 1000
1.60+0.20 L | e 1000

1812 2.00+0.20 N | 1000
2.50+0.30 o | e 1000
3.2040.40 Q | 0 e 1000

2. R EEE Tape and Reel package

VR ARSI SMT &7 2 N A BEFER 180mm(7 ZHAIEIZ AT LAREE 1500-15000 FiI
A, BN 330mm(13 H)WEERTLAEEE 10000-50000 HIEEA. HEECECIELT R K

T = W

Tape and reel packaging is currently the most popular system for high-speed SMT production, A typical

180mm(7inch)diameter reel contains 1500 to 15,000 capacitors,330mm(13inch)diameter reel contains 10,000

to 50,000 capacitors, Tape and reel packaging comprises paper tapes and embossed tapes.

X FAEMH (211 AMRAE

Lihexing electronic components(Jiangmen) Co., Ltd
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& LEACAP

3. UKHERLEN  Paper Taping

Top cover tape EIf%

Carrier tape(paper)f&ix+

Chip hole(Pocket) > FfL

Polystyrene reel 4% Bottom tape JIE7E

‘KTt Paper Tape Specifications
ES 0201, 0402, 0603, 0805, 1206 HEM=REVERRT,
Dimensions of paper taping for/0201, 0402, 0603, 0805, 1206 types.

%47 L. Feeding hole

&5 F 77X Chip Cavity

: E
- D
Chip Cap H G . F Tapif{l_m,]in\g c?u‘ectlon &
HATIBAT F 1Al
#e
Codel
I A B C D* E F G* H J T
Paper size
0201 0.37 0.67 8.00 3.50 1.75 2.00 2.00 4.00 1.50 0.80
+0.10 +0.10 +0.10 +0.05 +0.10 +0.05 +0.05 +0.10 |-0/4+0.10{ Below
0402 0.6 1.15 8.00 3.50 1.75 2.00 2.00 4.00 1.50 0.80
5+£0.10 +0.10 +0.10 +0.05 +0.10 +0.05 +0.05 +0.10 |-0/+0.10| Below
0603 1.10 190 800 350 175 400 200 400 150 1.10
+0.10 +0.10 +0.10 +005 +0.10 +0.10 +0.10 +010 | 04010 | Max
0805 145 230 80 350 175 400 200 400 150 1.10
+015 +0.15 +0.15 005 +0.10 +0.10 +0.10 +010 | 04010 | Max
1206 180 340 800 350 175 400 200 400 150 1.10
+020 +020 +020 +005 +0.10 +0.10 +0.10 +010 | 04010 | Max

R RIS RTRIEKIEE RS,
Note: The place with “*” means where needs exactly dimensions
X FAEMH (211 AMRAE

Lihexing electronic components(Jiangmen) Co., Ltd
FlEEF G HMRAE

Lirong electronic(Jiangmen) Co., Ltd
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4, BBRRERELENT  Embossed Taping

Top cover tape M5

Carrier tape(paper)f£iZ %

Polystyrene reel %

BT  Embossed Tape Specifications

BRI EMES 0805~1812 BUF =3,

Dimensions of embossed taping for 0805~1812 type.
%+ fL Feeding hole

Chip hole(Packet) A FL

§ L H 77 Chip Cavity
/
de / : D
e 1 C
& s i & e i
i H ! G ’ F Tape running direction “
T TRt "
I A B C D* E F G* H J T
Tapesize
1.55 2.35 8.00 3.50 1.75 4.00 2.00 4.00 1.50 1.50
0805 +020 | £0.20 | £0.20 | £0.05 | £0.10 | £0.10 | £0.10 | £0.10 | -0/+0.10 | Max
1206 1.95 3.60 8.00 3.50 1.75 4.00 2.00 4.00 1.50 1.85
+020 | £020 | £0.20 | £0.05 | £0.10 | £0.10 | £0.10 | £0.1 |-0/+0.10 | Max
1910 2.70 3.42 8.00 3.50 1.75 4.00 2.00 4.00 1.55 3.2
+0.10 | £0.10 | £0.10 | £0.05 | £0.10 | £0.10 | £0.05 | £0.10 | -0/+0.10 | Max
1808 2.20 4.95 12.00 5.50 1.75 4.00 2.00 4.00 1.50 3.0
+0.10 | £0.10 | £0.10 | £0.05 | £0.10 | £0.10 | £0.05 | £0.10 | -0/+0.10 | Max
1810 3.66 4.95 12.00 5.50 1.75 8.00 2.00 4.00 1.55 4.0
+0.10 | £0.10 | £0.10 | £0.05 | £0.10 | £0.10 | £0.05 | £0.10 | -0/+0.10 | Max

Bt RN RIRIERIFE S,

Note: The place with “*” means where needs exactly dimensions.

FlAaX e T AEH (L1 ARAE
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5. fEEHRYRIEEEHE

B& (ZE3) O R 1E A fEIE 7 Sk 1 R
End (Blank Portion) Packed Part Blank Portion Leader (cover)
-;le ‘—‘l=

Front end and Back end Structure of Carrier Tape

h 4

h 4

T 150 mm

over 150mm

6. B2 R~ Reel Dimensions (unit: mm)

v

JoF 150 mm
over 150mm

>

F2F 150 mm /Over 150 mm
1£1% Jj [a]/ Moving Direction

A e ) 5
.
G
RIS (Code)
RS A B C D E F G
50 BEEA
7Reel ¢178£20 3.0 ¢13+0.5 ¢21108 PUE 10015 12max
@50 or more
S0 BIEER
13Reel ©330:2.0 3.0 e13#05 21408 PUA 100£15 12max
@500r more

X FAEMH (211 AMRAE

Lihexing electronic components(Jiangmen) Co., Ltd
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7. #ET4EBE Performance of Taping

[ it 2 45 Top tape
165° to 180°

17 J7 1]
Direction of pull

i i »
—— N
Direction of unreeling Punched Cavity Carrier Tape
B I Bottom cover tape 4t AL
TR

oAl L ETAIRIE ERE, Peeling Force of Carrier Tape and Top Cover Tape.

(b) FHEHERE FMIZEERRE 1.02kg BIES.

The paper tape shall be able to withstand a pressure of 1.02kg in the straight state

(c) EEETHMIZEEESZ 1.02kg HIALAT,

The top cover tape should withstand 1.02kg of pull force

(d) FETFFIERE peeling Force of Top Cover Tape

PRIFEIEIHAE, LEHLA 300mm/min BEE, 165~180°HIFBRE (Bl a) RBEHRS, RENENZE
10~60g Z[8],

Unless otherwise specified, the peeling force of top cover tape shall be 10g to 60g when the top cover tape is
pulled at a speed of 300mm/min with the angle between the taped during peeling and the direction of unreeling

maintained at 165 to 180°as shown in figure (a) .

8. HMEEEE Packing

/INEZE The inner package
HE: 105
Quantity: 10 reels

K% The outer package
HE: &

Quantity: 6 inner boxes

' 200mm
\ 180mm

A

180mm
\ Label b 400mm
PART No 745 Fil i
QUANTITY Hi{i Product Name 1 £
DATE H J§ Quantity H i
i Weight i it

FlAaX e T AEH (L1 ARAE
Lihexing electronic components(Jiangmen) Co., Ltd
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J\. #fF55i% Storage Methods
TR AR RIFHICEEIR S 6 NB (EEEFERIHER ).

The guaranteed period for solderability is 6 months (Under deliver package condition).
f#775%14-/Storage Conditions:
B1FIR S/ Temperature  5~40°C BTZAEXT R A /Relative Humidity  20~70%

. [FHBIEESEEIR  Precautions For Use

ZERAENBEEFRMLCOERE RS IREBEPEE R B AR BEE R BAH AT
RMERRES RS SN AOBEER T BE O HEFETEE X, WIRESIRIE FLEERN
AHER, B 5 E [BHE AN RN BRI KR BRI T AN B RAZ AL B R K&,

The Multi-layer Ceramic Capacitors (MLCC) may fail in a short circuit or in an open circuit mode when
subjected to severe conditions of electrical environment and / or mechanical stress beyond the specified
“rating” and specified “conditions” in the specification, which will result in burn out, flaming or explosion in
the worst case. Following “precautions for “safety” and Application Notes shall be taken in your major

consideration.

1. JRIERIEMSHEXEZR  Soldering profile

7S KR E RIS S BITS R A REBEHARNIIMSKLE, BREXEEMEERFKHT,
(FEHEMTTHER)

To avoid the crack problem by sudden temperature change, follow the temperature profile in the related graph.

(refer to the graph in the enclosure page)

OFTJEH  Manual Soldering

FTERREZR R BEZHRAIIMS RERMREBEF RIS, TIRER, MREBEERN

b, RERFLEEEESCRIERSSER, XHREZFEESTHERPEMZREGHNEME

Hb. B, FEFRMEREF TIREENFMAERIE, ARSI REINEFEMRmREREESINZ IV,

Manual welding is easy to cause microcrack or partial cracking because of uneven heating of chip. The hot

soldering iron tip comes into direct contact with the end terminations, and operator’s careless may cause the tip

of the soldering iron to come into direct contact with the ceramic body of the capacitor. Therefore the soldering

iron must be handled carefully, and pay much attention to the selection of the soldering iron tip and

temperature contact of the tip.

FlAaX e T AEH (L1 ARAE
Lihexing electronic components(Jiangmen) Co., Ltd
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@ EERNER Optimum Solder Amount for Reflow Soldering

XS EimkEATKATRES &
TR,

fm | \ Cracks tend to occur due to

large stress.

Too much solder

BENEARRE TSRS IEBETH

SHEEMAR.

JERERD /1’ —k
Not enough solder Weak holding force may cause bad

connection between the capacitor and

PCB.
2. #EFIEEIFAE Recommended Soldering amounts
a [ERIEEIIRIEIEF RE b IRIEFENREEN AR
The optimal solder amounts for re-flow soldering The optimal solder amounts for wave soldering
{ ) ( \
Eq A
a TR, A . e —
c ERBHKIRIENNREENE
A k 4[ JREE The optimal solder amounts for reworking by
f ) using soldering iron
HmA
c

FlAaX e T AEH (L1 ARAE
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+. HFRIEEES%E  The temperature profile for soldering

(a) EIftIEHE (Re-flow soldering )

Temperature i JR4% Peak Temperature
T

B 300 B N
200 |-

150 |

100 L

50 |

ke B b 30~608 SEEesl
Pb-Sn 2% ToHRIRE
Pb-Sn soldering Lead-free soldering
/I\mQ:E |:E:
i 230°C ~ 250°C 240°C ~ 260°C
Peak temperature

TR, BBIRERRES TR REREZBRRESRE T<150°C,
While in preheating,please keep the temperature difference between soldering temperature and surface

temperature of chips as: T<150°C.
(b) IRUENRHEE (Wave soldering)

Temperature
3 HI fil 4 Peak Temperature

300 | Preheating
WE 250

el
>

'y
v

Over 1 minute 3smax.| Gradual
it —4-eh Cooling H %4
pb-Sn 2% pia) O
pb-Sn soldering Lead-free soldering
/I\m&tE r‘_ﬁ-
I 230°C ~260°C 240°C ~ 270°C
peak temperature

TR, IBBIRERERES SR REREZBRGRESRFE T<I150°C,
While in preheating,please keep the temperature difference between soldering temperature and surface

temperature of chips as: T<150°C.
X FAEMH (211 AMRAE

Lihexing electronic components(Jiangmen) Co., Ltd
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Item Technical Specification Test Method and Remarks
o Mz g o
o e | Witea &
| R AtE iR ER S | Measuring |
S Capacitance Measuring Voltage
Should be within the Frequency
Classl
specified tolerance. <1000pF IMHz£10%
1.0+£0.2Vrms
> 1000 pF 1KHZz+10%
MGRE:  25°C+3°C
Test Temprature: 25°C£3°C
e C<10pF:
a2 S
. MBS 1KHz+10%
Capacitance
" s MRXERJE: 1.0£0.2Vrms
% | NFEIEEMRERS!
Test Frequency: 1KHz+10%
Class | Should be within the
Test Voltage: 1.0+0.2Vrms
I specified tolerance.
C>10pF: X7R, X5R, X7S, X6S
TRLSHER: 120424 Hz
Mz EE E:0.5+0.1 Vrms
Test Frequency: 120+24 Hz
Test Voltage: 0.5+0.1Vrms
e Rl A MAzlEE &
REE _ _
DF Measuring Measuring
Capacitance
IRFERLE Frequency Voltage
HJ(DF <0.56% Cr<5pF IMHz+10%
2
tand) -~ 1.5[(150/Cr)+7]x10* 5pF<Cr < 50 pF IMHz+10%
Classl
Dissipation | <0.10% 50pF<Cr<1000 pF | IMHz+10%
1.0£0.2Vrms
Factor
<0.10% > 1000 pF 1KHz+10%

X FAEMH (211 AMRAE
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Item Technical Specification Test Method and Remarks
>50V 25V 16V 10V 6.3V | C<10uF:
<3.5% SRR 1KHZE10%
XTR (C< =0% | _§0e | MRREBEE: 1.0+0.2Vims
/X5 | S25% | <3.5% 0.47 (C< (C < Test Frequency: 1KHz+10%
R (C< (Cc<| : 0.15uF Test Voltage: 1.0+£0.2Vrms
0.47uF F) 0.15puF
X7S/ ) 0.47uF) “10.0 ) )
RFER X6S | <5.09% | <10.0% 0_ ’ <10.0 . C> 10uF
&) (20| (cs0.| (cs0. | o <10.0% | miymeR: 120424 Hz
(DFan | I | 402) | 47,F) 47uF) (C=0 (Cs0. (C=0. | MRHKERSE:0.5+0.1Vrms
d) Clas ATuF 154F) 15uF) | Test Frequency: 120+24 Hz
Dissipa | s1I ) Test Voltage: 0.5+0.1Vrms
tion XTR <5.0% | <5.0% . o
Factor /X5 (C<| (c< <5.0% | Z5U:MESA=R:1+0.1KHz
R 0.047 | 0.047p (C < | e E:0.5+0.05Vrms
X7S/ uF) F) 0047 | Tegt Frequency: 1+0.1KHz
X6S 3.5% | 5.0% <10% | <10% F) , Test Voltage: 0.5+0.05Vrms
(< (Cc=0| (cC=o0. SEOC/QO.
0402 .047u | 047uF 047,1F)
) F) )
IS C<10nF. Ri>50000MQ M FB E - BE R &
Clas | T MzCAE): 60+5 F
S ER o C>10nF, Ri*Cg=500S MRS : <75%
BE(IR) MLRE:  25°C+3°C
Insulati MR FEIEBEE T : <50mA
on 1B ) Measuring Voltage: Rated Voltage
) C<25nF, Ri=10000MQ .
Resista | Clas ] Duration: 60+5s
nce s II ©>25nF, RisCr> 1008 Test Humidity: <75%
Test Temperature: 25°C+3°C
Test Current: <50mA
WEEBE:
ylycing I25: 300%EMEBE 13E: 250%ERERE
FESEE BHE): 1~5FP  FU/BRFBERIR: ARIEBI SomA
(DWV) (XEBD A EFEFEE MLCC)
Dielectr | AN AN G EERTIRG Measuring Voltage:
ic No break down or damage. ClassI:300% Rated voltage
Withsta Classll:250% Rated voltage
nding Duration: 1~5s
Voltage Charge/ Discharge Current: 50mA max.

(This method excludes high-voltage MLCC)

X FAEMH (211 AMRAE

Lihexing electronic components(Jiangmen) Co., Ltd

FEEF G2 HMRAE

Lirong electronic(Jiangmen) Co., Ltd
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Item Technical Specification Test Method and Remarks
BB 80~120°CHURE TF#% 10~30 7.
Preheating Conditions:80 to 120°C; 10~30s.
EBERN KT 95% BHER: (Sopb: | FTHIIEH (Lead
BEME | FMRFSE] WiR%. 63/37) Free)
Soldera | At least 95% of the terminal electrode is | _ . . N .
bility | covered by new solder. REBRE: 235+5°C R 245+5°C
Visual Appearance: No visible damage. =tBETIE): 2+0.55 =EBATIE): 240.5s
Solder Temperature: | Solder Temperature:
235+5°C 245+5°C
Duration: 2+0.5s Duration: 2+0.5s
1T ES TR/X5R/ o .
A NPOZE L) X FSEBESTE 100~200°CROIRE TR 1022 545,
Item NPO to SL X7S/X6S i%%%iﬁg 265+5°C
<+0.5%8+0.5pF, S2SERTIE]): 10+1s
- BA(E PAETUEAIE T4 .7E 10 Ll LRSS

" AC/C | <+0.5% or+0.5pF, | -5~+10% | J& FXIZR.

e whichever is H&EET.HE—_] 24=£2 /J\ET.I- H&E%’#F Eiﬁ
Resista larger Preheating Conditions: 100 to 200°C; 10+2min.
nee to EetRE Solde.r Temperature: 265+5°C

) DF L Duration: 10+1s
Solderi Same to initial value. , . o
et Clean the capacitor with solvent and examine it
ng Heat IR A with a 10X(min.) microscope.
Same to initial value. Recovery Time: 2442h
\{ :
I_l . rl (== H322. > 0
TAX: %ﬂ)ﬁm{j? .Jﬁmz. 295% Recovery Condition: Room temperature
Appearance: No visible damage.At least 95% of
the terminal electrode is covered by new solder.
iHIeER: PCB THERE: 1mm
FEEIERE : 0.5mm/sec. BAf7: mm
NAESHIRS FHTUE.
™~  T=10

| o TR

HUESH Appearance: No visible damage. 1
SR = o imm
Bendin . v 1

g 45+2  45%2
Strengt Test Board: PCB Warp: Imm

h Speed: 0.5mm/sec. Unit: mm

AC/C <£10%

The measurement should be made with the board

in the bending position.

FlAaX e T AEH (L1 ARAE
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Item Technical Specification Test Method and Remarks
FRELIE™ (2 25) : EBRIEREE, 1 /NiT, #RE: 24+1h
YRS
BIREL: 5 IR, —MBERDLAT 44!
BirER 2E (°C) R3E) (9%9)
TIRIEE
FE 1 | (XTR/XTS/X6S/XS5 30
R: -55C°)
g2 | BR (20c) | 2~3
FRRIEE
FE34L | (NPO/XTR/XTS: 30
AC/C: +125 X6S:+105C°)
I28: <+1%8E£1pF, BIRESRAE Bk | BB (+20C°) 2~3
BEE | 125 X7R\X7S\X6S\X5R: <+10% RREHE (IRS) Adal: 24+2h
# E, F:=x20% Preheating Conditions:Up-Limit temperature, 1h
Temper Recovery Time: 24+1h
ature | Classl: <+1% or =1pF, whichever is larger. Initial Measurement
Cycle | ClassIl: Cycling Times: 5 times, 1 cycle, 4 steps:
XTR\XT7S\X6S\X5R: <+10% Time
E, F:<+20% Step Temperature (°C) (min.)
Low- Limit temp.
1 (XTR/XT7S/X6S/X5R: 30
-55C°)
2 Normal temp. (+20) 2~3
Up-Limit temp.
3 (NPO/XTR/XTS: 30
X6S:+105)
4 Normal temp. (+20) 2~3
Recovery time after test: 24+2h
28 <+2%8l+1pF, BNME ZHRARE
T2 X7TR\X7S\X6S\X5R: <+10% B 4042°C
AC/ E, Fr<£30% . | 3REE: 90~95%RH
C Classl: <+2% or *I1pF, whichever is BEl: 500 /NET
e i, | ERH: =R
R ClasslI: X7R];X7FS.\)<(E§(\)).§5R. <+10% WERE: 24 NEH(IE): 48 NI
% = {g?‘ﬂyﬁvfﬂ_ﬁé — . Temperature: 402°C
Moistur | PF | G0t more than twice of initial value. }DIE?;?(:LY 590%;95%RH
Reseista 1% Rlzé;g%ﬁg RieCr2255 BUFRE Recovery Cpnditions: Room temperature
. . Class: R@zZ 50 OM Q8  Ri*Cr>25S Recovery Time: 24h (Class1) or 48h (Class2)
whichever is smaller.
[I25: Ri>1000MQa} Ri-Cr>25S ENFE Z HE/NE.
ClassII: Ri>1000MQal RisCgr>25S whichever is smaller.
SN ToiRin

Appearance: No visible damage.
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Item Technical Specification Test Method and Remarks
*A | IR <R2%EE1pF (KEFER < 100V
C/IC | BB ZHRAE e
e BE: 15 (FEEL{FRE
[12: XTRX7S\X6S\X5R: <£20% : e LA
E.F: <+30% AIE): 1000 /]
Classl :<+2% or £1pF, HSEE:  125°C (NP0, X7R) 85°C (XS5R)
whichever is larger. FREEER: AMIBIT 50mA
. . )
E,F: <£30% o 24 INEF (12) B 48 /BT (13
—a SIEIE /N (T N:TRGESE
T DF <D {EHTHARE i=1:p) =] BT (I2R) B BT (112%)
% Not more than twice of initial value Low-Voltage <100V
Life IR | I28: Ri>4000MQEY Ri- CR>40S B | Applied Voltage: 1.5 x Rated voltage
Test ﬁq:r_-] = Duration: 1000h
ﬁ/ \ : % . o, o,
ClassI:Ri>4000MQE Ri-CR>40S Temperature: 125°C ( NP0, X7R) 85°C
whichever is smaller (X5R )
Charge/ Discharge Current: 50mA max.
Recovery Conditions: Room temperature
Recovery Time: 24h (Class 1), or 48h (Class2)
SN ToiRA%B
Visual Appearance: No visible damage

ERR:

TR (103 2 SKFEARR)  BRARNE LREESRIFANGE M ENESEE M2 1h 5,
EREMLRAMRERSERE TIRE 24+1h,

Note: Pretreatment (only for class2 capacitor)

Pretreatment (only for class2 capacitor) is a method to treat the capacitor before measurement. First, place the
capacitor in the up-limit temperature or other specified higher temperature environment for lhour. Then

recovery the capacitor at standard atmospheric pressure conditions for 24+1hours,

FlAaX e T AEH (L1 ARAE
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