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FRHFFEREERRET RENERERORE RS RRES
AMBRN—HREREE  SERNMERERAL , cRAK
R BEX, BRWESER.

HTFRAFEEASTZHE  #RAANEESRNENS
BTSN (10°~10°%F ) BISE , RLATLIRCERS
EENBENNA. RTCAAEEREEREENSRKSE
K& (ESL) SRERERRE (ESR) LAREIFNRERSEAEN.

B SENARERBRIT , AETLEMLCCHTEER

OUTLINE

Multiayer Ceramic chip Capacitor (MLCC)is madebyexcellent
ceramic powder.and the advancedlamination technology is used
to produce the capacitors.Compared with the traditional
Through-Hole type ceramic capacitors,MLCC has the features
such as small size and wide capacitance ranges and high precision of
capacitance.

Due to the use of lamination technology,the capacitance of MLCC
has achieved the range of 10°yF it can be used to replace some
applicitalum capacitors.Compared with tantalum capacitors MLCC
has lower Equivalent Series Resistance (ESR)and lower
Equivalent Series Inducitors (ESL) and cwver-voltage capability.

5KV DCARAHE KX TMLCCRIRE FRTEEL Through a special internal structure desghn,the rated voltage of

FERAEANEEBREE—fhRmEmEETH |, R, Tl , the MLCC is up to 5KV DC and it greatly expand the scope of

BBE application of the MLCC.

ETREA EERSLE, MLCC is the SMD type device which is small size and no polarity.

FHRBFEATR  HARCHSHSER, It is suitable for SMT and re-flow process.

MLCC is green product and accord with RoHS directives.

mERMRRE (Part Name )

(e.g) HCM 1206 X7R 102 K 202 P T A

@ @ ® (] ® ® @ ® RiHRE

@ ERRZINRBERAR ( Product code of MLCC)

@ SIZE W (Size Code)

HCM: RS { 100V~5KV.DC) |.L—.|
HCP: —EEAR W
HCK : =l ( 1.0~100pF )
HCM:  High Voltage ( 100V~5KV,DC ) : ‘ r
HGP: For General Application
HCK:  Large Capacitance { 1.0~100WF ) — e L—He
E1A 243 an
EIA CODE | Metric Sys L(mm) W(mm) T(mm) L1/L2(mm)
0402 1005 1.00x0.1 0.5010.1 0.5010.1 0.30£0.10
0603 1608 1.60+0.2 0.80£0.1 0.80+0.1 0.30+0.10
0.6010.1
0805 2012 2.0010.2 1.2010.2 0.8510.2 0.50+0.20
1.2510.2
0.85+0.2
1206 3216 3.20x0.2 1.6010.2 1.2510.2 0.50+0.25
1.6010.2
1.2510.2
1210 3225 3.2010.2 2.50£0.2 1.60x0.2 0.75+0.25
2.00+£0.3
1.2510.2
1808 4520 4.50+0.4 2.0010.3 1.6010.2 0.7510.25
1.2510.2
1812 4532 3.20+£0.2 1.60+0.2 1.60x0.2 0.75+0.25
2.00+0.3
1.6010.2
2220 5750 3.2010.2 2.5010.2 2.0010.3 1.00+0.25
2.30x0.3
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Multilayer Ceramic Chip Capacit g

@ RESHEMATE (Code of temperature characteristics)

L8 B BB ERTLE T{rREBE
CODE Temp.Charat Temperature Range Capacitance Change Range of Working Temperature
CoG CoG -557125%C -0+£30ppm/°C -557125%C

X5R X5R -55785°C +15% -55785°C

X7R X7R -557125°C t15% -557125%C

Y5U Y5U -30785%C +22,-56% -30785°C

Y5V Y5V -30785°C +22,82% -30785°%C

@ FAER (Nominal Capacitance Unit:pF)

=@FE . T MRFREAERE B=EMFRES 0 (M. M R R,

Expressde by three figures.The first and secind figures are significant digits,and the thid figure dentes the number of zeros,
“R" is used to denote the decimal point.
(e.g] 1R5: 1.5pF OR5:0.5pF 102:1,000pF

G BHRBETAE ( Code of Capacitance Tolerance)

55 EE X RRRRE RIS RATEtE
Code Tolerance Capacitance range Temp.Charat
+0.25pF 10pFRLLT
D +0.5pF 10pF orless COG
J +5%
K +10% 10pFLLE XSR,X7R
M $20% Over 10pF Y5U
z -20%~+80% B

® WMEI(ERE (Working Voltage,Vdc)

=WEFE  I_NBFRAERE | B=iTRs 0 /1ML N RT R/,
Expressde by three figures.The first and secind figures are significant digits,and the thid figure dentes the number of zeros,
“R" is used to denote the decimal point.

(e.g) 500: 50V 102: 1000V 6R3:6.3V
@ K& #(Termination) @M=L (Package)
P : = EEREHAER B : S¥%ErS s (Bulk) C:AZERISER (Bulk)
S : AgimEath T: BEM*F (Reel Taping)

P : plating terminations
S : Fired Ag terminations ®iBiHHE
20 R A-QE: it
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CMNEMERISMEZ R ( 0402~1206)

CERETVEREE : 16V, 25V, 50V

OISR B FR R ES L) AR S4TSR BX B FE(ES R), R AT AOSM SR 1A Bz 1
Bt

OaEEEE

OEME, TRtk MEERTESEAWETS

CISREBHNI+SnER R |, THiZEMRERR

O SRoHSIESESR

OIfEREER : -55°C~+125°C

FEATURES :

OSmall size (0402~1206)

Oworking Voltage:16V,25V,50V

CLower ESR and ESL assure superior frequency characteristics.
OHigh accuracy of capacitance.

CINo polarity and high size accuracy suitable for SMT process.
CINi/Sn plating terminations provide extreme solderability.
COComply with RoHS directives.

[OWorking temperature range:-55°C~+125°C

BiF :
AF—RBTHRESCERS B, WiRE. nFY, TEsiE,
CD/DVD , MP3/MP4 ; FRFEAD , IR . PCERS.

APPLICATIONS :

General purpose function such as coupling filteringresonating.
Applications in mobile phones, cordless telephone, CD/DVD player,
MP3/MP4player, LCD TV, PC,

f#3 M SPECIFICATIONS
J;z gﬁ:ﬁféggg A BIEE(uF) Capacitance Range
0.50 0.75 1.00 1.50
2.0 3.0 4.0 5.0
6.0 7.0 8.0 9.0
0402 10.0
(1005) ANEE 12 15 18 22
27 33 39 47
56 68 82 100
120 150 180 220
270 330
1.0 1.5 2.0 3.0
4.0 5.0 6.0 7.0
8.0 3.0 10
12 15 18 22
0603 27 33 39 47
(1608) 50V,DC 56 68 82 100
120 150 180 220
270 330 470 560
680 820 1000 1200
1500 1800 2200
0805 1200 1500 1800 2700
2012) 50V,DC 3300 3900 4700 5600
6800 8200 10000
3900 4700 5600 6800
(§§22, 50V.DC 8200 10000 12000 15000
18000 22000 27000
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HCP — —RiEAm(X7RIGE) HCP Series (X7R)

$=:

O/hEMERGSMERS ( 0402~1206)
OFETIEREE : 16V, 25V, 50V

O3 SR BRFE M ES LYAHIE &3t sR B FR AR (E S R) AR I A =2 1R B 1

Rrfie
OEmEEREREE

CVhBME, TRt SBERJTESTREWELZ

ClmEBHRNi+ SRR , MiRRiteEiRR

OfF&RoHSIESER
OT{ERESER @ -55°C~+125°C

FEATURES :

OSmall size (0402 ~1206)

OwWorking Voltage:16V,25V,50V

CLarge capacitance and accuracy.
[CINo polarity and high size accuracy suitable for SMT process.

CINi/Sn plating terminations provide extreme sclderability.
OComply with RoHS directives.
OWorking temperature range:-55°C~+125°C

[CdLower ESR and ESL assure superior frequency characteristics.

EIA :

BTF—EHEFREPEEES , B BREE, NF., TEEFE,
CD/DVD , MP3/MP4 ; BB , HIHE , PCEIRSE.

APPLICATIONS :

General purpose function such as couplingfiltering,resonating.

player, MP3/MP4 player,LCD TV, PC.

Applications in mobile phones,cordless telephone, CD/DVD

EaE s SPECIFICATIONS
}S{iztg Piﬁiﬁf\llflg?:g EHREE(uF) Capacitance Range
220 330 470 680
0402 SULES 1000 1500 2200 3300
(1005) 25V,DC 4700 6800 10000 22000
16V,DC 10000 15000 22000 33000
220 330 470 680
0603 50vDC 1000 1500 2200 3300
(1608) 4700 6800 10000 22000
47000
25V,DC 100000 150000 220000
1000 1500 2200 3300
4700 6800 10000 15000
0805 50V,DC 22000 33000 47000
(2012) 68000 100000
25V,DC 150000 220000 330000
16V,DC 470000 680000 1000000
220000 330000 470000
50V, DC
680000 1000000
(;ggg) 25vC 470000 680000 1000000
1500000 2200000
16V,DC 2200000 3300000 4700000
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HCP — —EFAGR(YSVISTE) HCP Series (Y5V)

BA:

MBMEBSMER < ( 0402~1206)
OEETIERE : 10V,16V, 25V, 50V

O RHEA KB /RR(ES LINHIE S S SR EXER E(ESR) ARIF B S=EIR R 1

Rrfrit

O/hEE, Tl BERTEARANETS

CsERNi+SnEREEERE | MHiREMaEiLR

OfFARoHSIESER
OI{EREEE : -30°C~+85°C

FEATURES :

OSmall size (0402~1206)

OWorking Voltage:16V,25V,50V

OlLower ESR and ESL assure superior frequency characteristics.
ONo polarity and high size accuracy suitablefor SMT process.
COINi/Sn plating terminations provide extreme solderability.
OComply with RoHS directives.

OWorking temperature range:-30°C~+85°C

BH :

BT —RETHREPFRS | BiEE. W03, TAEBE, CD/DVD,

M, AR, PCEMR , RAEBRHIRS,

APPLICATIONS :

General purpose function such as coupling,filtering.
Applications in mobile phone, cordless telephone, CD/DVD
player, MP3/MP4 player, LCD TV, PC, controllers of house-
hold applications.

R &M SPECIFICATIONS
5:{ EE?\%&E;@? ZB|EE(UF) Capacitance Range

16V,DC 0.10
0402 022

(1005) 10v,DC
0.47
0.10

50V,DC
0.22

0603

(1608) 25V,DC 0.47
16V,DC 1.00
0.47

0805 50V,DC
(2012) 1.00
25V,DC 2.20
16V,DC 4.70
1206 50V,DC 2.20

(3216)

25V,DC 4.70
16V,DC 10.00
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ES45{4Electrical Characteristics

HER-BRESECAPACI TANCE-TEMPERATURE CHARACTERISTICS

oG
0.40% 40%
0.30% e 20% —
0.20% [ sp— . LT T 0% o J —— X7R
0-10% T N B = e o XBR
= oo et g <
B g 10% " T B 40% N
0.20% Lwor " - - ~60%
-0.30% bl I -80% Y5
-5.45% -100%
=55 48 25 -10 3 26 35 50 65 806 95 118 125 -55 -35 -15 5 25 45 65 85 105 125
BE( ) BEC
Temperature("C} Temperature(°C)
HER-ERREESHT BERELSE
CAPACITANCE-DC VOL TAGE BIAS CHARACTERISTICS CAPACITANCE CHANGE-AGING
40
20 10
0 = ¢0G pov 6 coe
| X7R 50V RS AR
— [ e el S S e RO
A;/C -20 Ac/c T H k\:‘l--:::*x?i
-40 % -10 1 1 xsR|
mas
-60 X5R 16V YoV
L -20
-80 Y3V 50V
-110 -30
0 5 10 15 20 25 30 35 40 1 10 100 1000 10000
DC Voltage(V) Time(hr)
Ein-JA%4%514E IMPEDANCE-FREQUENCY CHARACTERISTICS
Ohm Ohm
100 100 ====—9.001uF
— 0.01uF
10 10 ==
- 2 0.1uF
1 1 ==
10pF
0.1 100pF 0.1 i
1000pF
[ AN
T
0.01 A 0.01
1MHz 10MHz 100MHz 1GHz 10GHz 1MHz 10MHz 100MHz 1GHz
Cc0G f X7R
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MBI E%E Taping and Package
PAPER TAPING

Cover Taper

Carrier tape(paper)

Chip hole{Pocket}

Polystyrene reel Bottom tape

Dimensions of paper taping for 0402 type

/d pO |
@ P o Ol
m{ﬁ%m e
-
_"-Pl P2
Code Wi L1 D C B P1 P2 PQ d t

0402 |0.65% 0.20/1.15+ 0.20(8.00+ 0.20/3.50% 0.05/1.75% 0.10/2.00% 0.05/2.00+ 0.05/4.00+0.10 (1.50-0/+0.1 0.8 Below

Dimensions of paper taping for 0603, 0805, 1206 types.

B
L Pitch Hole @) BRAR
Cavity

=
&

& A
e
A
Y

(4
Iy \@H

]

‘___ N\ HEE® \ H G F
MLCC oK

Code

A B C D* E F G* H J T
paper

0603 110+ 0.20|1.90 + 0.20|8.00 + 0.20| 3.50 + 0.05|1.75 + 0.10|4.00 + 0.10| 2.00 + 0.10 4.00 + 0.10| 1.500.00 | 1.10 Max

0805 1451 0.20 2.30+0.20/8.00 £ 0.20|3.50 £ 0.05|1.75 £ 0.10 4.00 £ 0.10|2.00 £ 0.10 4.00 £ 0.10| 1.500.00 | 1.10 Max

1206 |1.8010.20 3.40 1 0.20|8.00 £ 0.20| 3.50 £ 0.05|1.75 £ 0.10 4.00 = 0.10/2.00 + 0.10 4.00 £ 0.10(1.50 £ 0.10| 1.10 Max
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MBI EEE Taping and Package

EHBOSSED TAPINC
Cover Taper
Embossed Carrier Tape
Cavity
Reel
B,
L Pitch Hole ®l SAANR
Cavity
S
1 A YA SN |
—— \w = pany == | == =
1 | | L D]
_B- ] M S (e O O e S
TR PI T
L__ Rags H G F
T MLCC @K
eeh B C D* E F G* H J T
paper

1206 1.95 3.60 8.00 3.50 1.75 400 2.00 4,00 1.50 1.85
(3216) +0.20 +0.20 +0.20 + 0.05 +0.10 +0.10 +0.10 +01 0.00 Max
1210 2.70 3.42 8.00 3.50 1.75 4.00 2.00 4.00 1.55 3.20
(225 | 4010 | 010 | +010 | £005 | +010 | +010 | +005 | +010 0.00 Max
1808 2.20 495 12.00 5.50 1.75 4,00 2.00 4.00 1.50 3.00
(4520)

+0.10 +0.10 +0.10 + 0,05 +0.10 +0.10 + (.05 +0,10 0.00 Max
1812 3.66 4.95 12.00 5.50 1.75 8.00 2.00 4.00 1.55 4.00
4532
“s32) +0.10 +0.10 +0.10 +0.05 +0.10 +0.10 +0.05 +0.10 0.00 Max

Note : The place with "*" means where needs exactly dimensions.
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#S1BFE3 Taping and Package
Structure of leader part and end part of the carrier paper

‘ End (Vacant position) ‘ Chip carrier ‘ Vacant position ILeaderpart(cover)tape)
\ \ \ !
o QO o O O O o o o O O 0
[ I | ( ( _ _1] [
Otttk Rt

over200mm
Moving Direction

over 200mm over 200mm

Reel Dimensions (unit: mm)

A E
; LF
G
CODE
TYPE A B C D E F G
7'REEL ®178+2.0 3 ®13+0.5 ©21+0.8 ®50 or more 10.0+1.5 1Z2max
13'REEL $©330+2.0 3 $®13+0.5 ©21+0.8 ®50 or more 10.0£1.5 12max

Top tape peeling strength

Cover tape peeling direction

Cover tape /
‘—‘_\\

0~15°

N e e A s N
Carrier ta

Standard: 0.1N < peeling strength < 0.7N
No paper dirty remains on the scotch when peeling, and sticks to top and bottom tape
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METEE% Ctaping and Package

Packing Quantity
PACKAGE STYLE & QUANTITY  unit: pcs
SIZE PT ET BC BP
0402(1005) 000 @ | 0 - 20000 5000
0603(1608) s000 | - 15000 5000
0805(2012) 5000 2500 10000 5000
1206(3216) 5000 2500 5000 5000
12103225) | - 2000 2000
1808(4520) | @ ---eee- 2000 2000
1812(4532) | = - 2000 2000
22205750) | - 500
2225(5763) | @ - 500
Carton

"Inner carton(A Type)Size:
200%185*115mm10 Reel in”

"Out carton (W Type)Size:

400%370*220mmbpcs A Type carton in®

230
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