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General Introduction

Multi-layer ceramic chip capacitor is a kind of ceramic dielectric capacitor with small size, high

g

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.
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MLCC Dielectric Types
The dielectric materials used in the products can be divided into two broad categories:

Class 1 dielectric ceramic capacitors, called high-frequency capacitors, including Standard
high-frequency COG, COH capacitors and temperature-compensated high-frequency HG, LG, PH, RH,
SH, TH, UIJ, 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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Product Size and Structure
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Figure 1 Dimension and Cross-section of MLCC
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B= Type R~t  Dimensions (mm)
REFTR | AKIRE EER
British Metric L W Li/L. T Thickness Code
0603 1608 1.60+0.20 0.80+0.20 0.30+0.20 0.80+0.20 H
0.80+0.20 H
0805 2012 2.00+0.20 1.25+0.20 0.50+0.20 1.2540.20 L
1206 3216 3.20%0.30 1.60+0.30 0.601+0.30 1.25+0.20 L
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Part Number Structure

LCG|0805|X7R | 104 | K [500| N
@ @ ® @ 6 & O ©

-
=

@ =AY Series

K KRB
Code Name
L AF0¢
Lihexing
. BEE
Capacitor
G BEERS]
High-Strength series

@ RT#l#g Size Specification(mm)

RHlFRRN KxBE (LxW) KxBE (LxW)

BRITISH INCH MM
0201 0.02x0.01 0.60x0.30
0402 0.04x0.02 1.00x0.50
0603 0.06x0.03 1.60x0.80
0805 0.08x0.05 2.00x1.25
1206 0.12x0.06 3.20x1.60
1210 0.12x0.10 3.20%2.50
1808 0.18x0.08 4.50x2.00
1812 0.18x0.12 4.50x3.20
2220 0.22x0.20 5.70x5.00

® N EMZE Dielectric Type

NEFFEN R
Class II Ceramic Dielectrics
X7R
@ E#HAE Capacitance
KA5 *rE RERE L
Code | Indicated value | Capacitance Explanation
OR5 0.5 0.5pF HUREHIEFHRT. BEARE PF) o F 1k F
1RO 10 1.0pF QUERFARBRT, FILRMFETAHRIKTEH 0 B
100 1'0 1'0 F HOREFAKEFEH "R" 2T, W, ARFHA A ZHK
- Fo e ROAHETRAR G T, VAT %624
102 10x 102 1000pF E”;_*a«_\;{{éﬁ%,_ﬁ/ﬁ_o
104 10x 104 100000pF | 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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® E#BE/NZE Capacitance Tolerance

KA BRRENE
Code Capacitance Tolerance
K +10%
M +20%
©® FEHE Rated Voltage
KA *=nE ERE AR
Code | Indicated value | Rated Voltage Explanation
6R3 6.3 DC6.3V
100 10x10° DC10V e o . . N
500 SOx 100 DCS0V BUE P T P L K AR R B = A
Hordon 0 KL R AR
201 20x10! DC200V The first and second digits are significant digits
251 25%10! DC250V of the rated voltage, and the third digit identifiers
631 6310 DC630V the multiplier; R represents the decimal point.
102 10x10? DC1000V

@ uHEBRAE! Termination Type

AL
Code

SHAR AR

Terminal electrode material

N

Cu/Ni/Sn

BEMRA Packaging Type

ARz
Code

BEAR
Packaging Type

T

4R Paper tape

S

I #7 Embossed tape

B

BB Bulk packaging

© EEE Thickness Code

K
Code

BERT

Thickness Dimension

0.1lmm

0.2mm

0.3mm

0.4mm

0.5mm

0.6mm

0.7mm

0.8mm

1.0mm

1.2mm

1.4mm

1.6mm

1.8mm

2.0mm

<|Clwn |0 Zlr|=|Z|Q|m|m|g|a|w| >

2.5mm

& LEACAP
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W 3.0mm
X 3.7mm
T BERBURE
Temperature Coefficient /Characteristics
A SEEER AR E R TEREEE
ST LES :
Diclectric Reference T.emperature Tempergture Operation Temperature
Point Coefficient Range
X7R 20°C +15% -55°C ~ 125°C
S PmE. R BE
Product Range. Size & Thickness
RE BT
N B E Nominii g;:taiclzﬁe Range BERHS
Size Code Voltage Thickness Code
X7R
25V — H
50V 221-104 H
0603 100V 221-183 H
200V 221-682 H
250V 221-682 H
25V 221-334 H
25V 394-105 L
50V 221-274 H
50V 334 L
100V 221-473 H
100V 563-104 L
0805
200V 221-183 H
200V 223-473 L
250V 221-183 H
250V 223-333 L
500V 221-272 H
500V 332-103 L
25V 221-474 H
50V 221-474 H
100V 221-563 H
100V 683-474 L
200V 221-273 H
200V 333-104 L
250V 221-273 H
1206
250V 333-104 L
500V 221-272 H
500V 332-223 L
630V 221-272 H
630V 332-103 L
1000V 221-103 L
2000V 221-102 L
6
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Item Technical Requirements Test Method and Remarks
=8 RLFF &R E IR ZEDN K: £10% M: +20%
Capacitance | Should be within the specified tolerance
ik BUE B A
. Rated Capacitance DF
Size Voltage Range
X7R:
<0.47uF <7% — —
<25V e RS T
>0.47uF | <10% LER o S I Measuri
o 0603 Capacitance casuring casuring
WFERIEY , <0.22uF <5% Frequency Voltage
(DF, tan 8 ) 725V 022uF | <10% <10pF 1KHz £10% | 1.0£0.2Vrms
Dissipation SI0uF | 1204/-24Hz | 0.5+0.1V
Factor 0805 / <l HF =% a z - . s
>1uF <10%
<2.2pF <5%
<25V
>2 2uF <10%
1206
<IpF <5%
>25V
>1uF <10%
AL : Ur<S00V, #E HLE s Ur>3500V, 500V
DA [H]: - 60+5 5
MRIRL: <75%
MR : 25°C+3°C
IR | X7R: C<25 nF, Ri>10000MQ: TR : <50mA
Insulation ~ N Measuring Voltage:
. C>25 nF, Ri*CR>100
Resistance b, RITAR=TOTS Ur<500V, Rated Voltage; Ur>500V, 500V;
Duration: 60+£5s
Test Humidity: <75%
Test Temperature: 25°C£3°C
Test Current: <50mA
N =N
Measuring Voltage:
. D L
HE i d s Me;uring
Characteristics | Rated Voltage
7T R ER 58 g Voltage
g Y =
BOW) | s Al 5 st UksSOV_ | 25* Uk
AN No breakdown or damage X7R 100V<Ur<500V | 2.0* Ug
Withstanding = :
Voltage 500V<Ur<2KV 1.5% Ur
Ur>2KV 1.2* Ur

). 1~5 &, FECB R AR 50mA
Duration: 1~5s
Charge/ Discharge Current: 50mA max.
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E RAREEK Mt 75 5%
Item Technical Requirements Test Method and Remarks
s FAAE 80~120°C FRIIR 2 R Tk 10~30 b
EBFENKT 95% Preheating Conditions:80 to 120°C; 10~30s.
AR M HPILTE AT D45 5 ToHE kL (Lead Free)
.. At least 95% of the terminal electrode is covered B E . 245+£5°C
Solderability - -
by new solder. B 220,55
Visual Appearance: No visible damage. Solder Temperature: 245+5°C
Duration: 2+0.5s
i HLAAE 100~200°C IR EE N T4 60~120 F5.
| XTR BHE: 265+5°C
Item BEITE] . 10+£1s
AC/IC | <£15% SRJE BB BE T4, 1E 10 500 B i
B || g pp | A TSR
Resistance to ” Same to initial value. JERE: 2442 /N, JREFM: =i
Soldering IR G G kT Preheating Conditions: 100 0‘[o 200°C; 60~120s.
Heat (25°C) | Same to initial value. Solder Temperature:265+5°C
Duration: 10£1s
S TER A Cl-ean the cape-lcitor yvith solvent and examine it
o with a 10X (min.) microscope.
Appearance: No visible damage Recovery Time:24+2h
Recovery Condition:Room temperature
554 : PCB; A : 1mm
BRSNS Imm/sec; PRIFRSE]: 5+1s
AL T PR T HEAT I .
20 4—|:/"!~ lT=10
Bending Appearance: No visible damage = 2. u : lmm
Strength ACICe 4l0% T ;
45142 4512
Test Board: PCB Warp: Imm
Speed: 1mm/sec. Hold time: 5+1 sec
The measurement should be made with the board
in the bending position.
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Item Technical Requirements Test Method and Remarks
K bR AE IR b, HEInHET) F
Solder the product onto the test board and apply a
thrust force F.
% Jtmsy F I} 8] Time
Specific ation | Apply force F (S)
imSkEEESRE | g, Jowl WAL <0402 2N 60+1
Terminati S
ng}lll:; ;ﬁn Appearance: No visible damage 20603 SN 60+1
<=

(=]

" R IER

PEAREL: 5, —MEA LT 4 28
BrEx 1. NRRIEE-55°C; IFE] 30 04,
BB 2: IR 20°C; WA 1 205,
BrEg 3. BRI B 30 2080

RETERR | S TER AR BB 4: B 200C; IR 1 5%,
Temperature | Appearance: No visible damage Cycling Times: Stimes. A cycle is divided into the
Cycle AC/IC< £15% following 4 steps:
Stepl: Lower limit temperature :-55°C; 30 minutes;
Step2: Normal temperature :20°C; 1 minutes;
Step3: Upper limit temperature; 30 minutes;
Step4: Normal temperature :20°C; 1 minute.
JB RE. 197
i R T 40£2°C
Item MBSE: 90~95%RH
ACIC | <12.5% EE-EJE ﬁf?i
27 — VA NREIR 5 JINEY
o st DF | <2 PRI ot e
AR DA - Not more than twice of initial value | | “CELATTT: =im
Humidity Ri>1000MQEE RisC>10S TLERE]: 2422 /N,
load ;DEC B2 i N, Temperature: 40 £2°C
(25°C) whichever is smaller. Humidity: 90~95%RH

SN0 To ] WA
Appearance: No visible damage

Voltage: Rated Voltage
Duration: 500h
Recovery Conditions: Room temperature

Recovery Time: 24X 2h .
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Item Technical Requirements Test Method and Remarks
i 1E]: 1000h
i H . :
Item X7R WL PR

FEHLHI: AN 50mA

ACIC | <£20%
’ HUE: Ur<200V: 1.5Ux

Qi pF | =2 fE¥lakstE 200V <Ur<500V: 1.3Ur
=ik Npt more thar} tW}ce of initial value 500V < Ug: 1.2Ux
Life Test IR R122000%\/IQEE Ri=C2508 Duration:1000h
(25°C) TP 2 U Temperature:Up- category temp

whichever is smaller.

Charge/ Discharge Current:: 50mA max
Voltage:Ur<200V: 1.5Ur

200V <<Ur<500V: 1.3Ur

500V <<Ur: 1.2Ur

S0 To ] AR
Appearance: No visible damage

STALHE (DEFXTTIZRHZR ) « 76 140°C~150°C FTi# 1h+10min J5, 7E=IE FCE 24+2h.
I EEHE A (IR AR ES) ¢ 78 140°C~150°C F A 1h+10min J&, fEZHR FHE 24+2h.
*Pre-conditioning (for Class II capacitors only): Preheat at 140°C to 150°C for 1 hour 10 minutes, then store

at room temperature for 2442 hours.
Post-test treatment (for Class II capacitors only): Preheat at 140°C to 150°C for 1 hour +10 minutes, then store

at roomtemperaturefor24 £2 hours

10
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N B3
Package
© 7= B E A E & Thickness and Packing Amount
R~T Size EEXKE 415 7"Reel Paper Tape fR# 7"Reel Embossed Tape
Thick Cod
feRness Lode Standard Qty(pcs) Standard Qty(pcs)
0201 C 15000 | e
0402 E 101000 R —
0603 H 4000 | e
G/H 4000 | e
0805
| 3000
G/H 4000 | e
1206 wgwo | - 3000
L 2000
| 7 2000
1210
oV 1000
| 70 24 © I 1000
1808/1812
viw | e 500
2220 PUN | e 500

@ WAL %% Tape and Reel Package
i 2B A B A Rl SMIT AR 7= v [ 32 N e B B AR 08 180mmy(7 2k~ ) Y [Bl 488 7T DA A0 3%
1500-15000 ¥i L2, ELA£29 330mm(13 Fe~1) 1[5 £ 7] LA 2 10000-50000 Fir AL 25 iy 2 ] 285 60 2% .45
AR, Bl e A s .
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.

® 4t BHE 451 Paper Taping

Top Cover Tape [ i

Carrier Tape(paper)f&i% iy

Chip Cavity & FrfL

Plastic Reel JE#%: Bottom Tape JE/K

11
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@ 4L kritE Paper Tape Specifications
A 0805 7 il FI 4R FU~)
Dimensions of paper taping for 0805 types.

%77 L Feeding Hole )
& I 5 777 Chip Cavity

>
)
D™
O
D

N Q [ v N 1
\ - 5 / D
A 4 C
} B
T . . . -
hip cap ; H% G g F Tape mjlning direction >
AT T ]
vz
Code
. A B D* E F * H T
AT B ¢ N !
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 0.65 1.15 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 |-0/40.10 | Below

0603 1.10 1.90 8.00 3.50 1.75 4.00 2.00 4.00 1.50 1.10
+0.10 +0.10 +0.10 +0.05 +0.10 +0.10 +0.10 +0.10 | -0/+0.10 Max

0805 1.45 2.30 8.0 3.50 1.75 4.00 2.00 4.00 1.50 1.10
+0.15 +0.15 +0.15 +0.05 +0.10 +0.10 +0.10 +0.10 | -0/+0.10 Max

1206 1.80 3.40 8.00 3.50 1.75 4.00 2.00 4.00 1.50 1.10
+0.20 +0.20 +0.20 +0.05 +0.10 +0.10 +0.10 +0.10 | -0/+0.10 Max

TER: RN AR RUT 0 R AR RS 1

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

12
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® BREHLEH Embossed Taping

Top Cover Tape

\

G

Plastic Reel X%

X IR RSP HIGE S 0805, 1206+ 1210 B~ i)
Dimensions of embossed taping for 0805, 1206, 1210type

i)

OO Carrier Tape(plastic)f&i%Hy

Chip Cavity L

Flde %o T LB/ GIID AR A E & LEACAP

i%4 fL Feeding hol . .
%77 L. Feeding hole | 1 7% Chip Cavity
& e - D e\ e E
~ N A Y ~ / g N N
= / — | D
et ALBL AL Nl v ©
1 @ I 1T0 (% (N W N~
T H G F Tape running direction
Chip ca N P e— TR — >
peap RHTIBAT T 7]
T
Code
A B D* E F * H T
ke C G J
Tape size
0805 1.55 2.35 8.00 3.50 1.75 4.00 2.00 4.00 1.50 1.50
+0.20 | +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
+0.20 | +0.20 | +0.20 | #0.05 | +0.10 | +0.10 | #0.10 +0.1 | -0/+0.10 | Max
1210 2.70 3.42 8.00 3.50 1.75 4.00 2.00 4.00 1.55 3.20
+0.10 | +0.10 | +0.10 | £0.05 | +0.10 | +0.10 | +0.05 | £0.10 | -0/+0.10 | Max
1808 2.70 3.42 8.00 3.50 1.75 4.00 2.00 4.00 1.55 3.20
+0.10 | +0.10 | +0.10 | £0.05 | +0.10 | %0.10 | £0.05 | £0.10 | -0/+0.10 | Max
1812 2.20 4.95 12.00 5.50 1.75 4.00 2.00 4.00 1.50 3.00
+0.10 | +0.10 | +0.10 | +0.05 | +0.10 | #0.10 | +0.05 | £0.10 | -0/+0.10 | Max

s F RN ARSI KT (1 ERAE R 1 -

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

13
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© fLiEH AT 5451 Front end and Back end Structure of Carrier Tape

<€

R ()
End (Blank Portion)

»le

O fEIE
Packed Part

T fEis
Blank Portion

;L

»le

& LEACAP

7 Sk T

Leader(cover)

|~

rr

rr

e

100011 00001

le

>l
>

) | ) 17

KF 150 mm

over 150mm

KT 150 mm

over 150mm

a 4% ] Reel Dimensions(unit: mm)

KF 150 mm /Over 150 mm
f£3% 75 1]/ Moving Direction

!
i ' |
B
— C
T e o s v
YT
/N \ A\
A I H ; Mo I | S
\\ B / D
W o
~— | b s |
i
i
TR
G
b RS (Size Code)
T A B C D E F G
50 B
7 Reel 0178 +£2.0 3.0 el13+£0.5 021£0.8 030 BEKX 10.0+£ 1.5 | 12max
¢50 or more
50 BY
13" Reel 0330+£2.0 3.0 el13+£0.5 021£0.8 930 BLEX 10.0+£ 1.5 | 12max
¢50 or more

14
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@ 4L PERE Performance of Taping

TR T Top Tape
165° to 180°

B /17518

Direction of pull

| 3

Direction of unreeling Punched Cavity Carrier Tape

wgFyrg  Bottom CoverTape ity
T T

<
<«

Kl a

45 A L 5571 IR 168 Peeling Force of Carrier Tape and Top Cover Tape
(a) 4UHPEAH EDIRAS FROZAES 32 1.02kg HIIE F7.
The paper tape shall be able to with stand a pressure of 1.02kg in the straight state
(b) bR NZAEEL % 1.02kg IHE /7.
The top cover tape should with stand 1.02kg of pull force
(c) L@ R = 58E Peeling Force of Top Cover Tape
PRAEERERIE, L5 300mm/min FUBEAE, 165~180°MfAE (B a) RIBACHI, R85 )8
MAZAE 10~60g 2 [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 (Figure a).
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© 4MEEE Outer packing

/N2 The inner package KL% The outer package
Quantity: 10 reels Quantity: 6 inner boxes
i 10% i 64

\ 180mm

v

A

180mm
Label Fr%:
Label $r%%
Pat No 745 Kk Product Name 7= i &2 #%
Quantity H& Quantity Z(&
Dete F 11 Weight H# &

i M
Storage Methods

B ORCS AR RAF I AE PR 6 A H (T3 I AT B L R).

The guaranteed period for solderability is 6 months (Under deliver package condition).
f# 47 2% 14/Storage Conditions:

#5471 & /Storage Temperature: 5~40°C, fiff7HHXIIE E/Relative Humidity: 20~70%

T EAHBTRERFER

Precautions For Use

Z J7 iy A F A A4 (MLCC) 75 RIS BT 6 1) FELIE P #0A mT BB SR 28, 88 HH A AR DA BORE S 3 9 45
TR )8 25 TR, s S RIS, A A I REE K MAbeFL =R AE, Pl
FEAE PRI, 5 S N2 B A AN B A R HEREET, WA A2 AL, ERART 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.

O BHEMAMES5MHRERE  Soldering Profile
9 T A DR R ) SR SRR AR 5 A 088 LBl S R I R A, 1 4% QIR RS 46 I R kb AT
(EZHM I ExR).

To avoid the crack problem by sudden temperature change, follow the temperature profile in the related
16
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graph (refer to the graph in the enclosure page).
@ FILJ5E¥: Manual Soldering

T LR 5y RN Py JR) 8 32 AN T 5 R B A O BUR BRI R, ARSI, W R R A
AN, SRR LA A F A A A REAR IR ik, SXARARE D) (8 P A0y R Ak 1 32 45 5 B0 H
i ah o BRI, 6P Rk T AR I BT AR A, 0 PR R PR 9 B ) 226 3R 20 S il J8E 22 A 2 22 /)
Lo

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.
® EEMIEE Optimum Solder Amount for Reflow Soldering

TXBE & R0 Sk TR A3 KA] BE 5
ySYSSuEA 2
Too much solder m | \ Cracks tend to occur due to

large stress.

[t 5 )AL AT RE & 5 R A
R N SR 5SRBEMAR

/17 —r\ Weak holding force may cause
bad connection between the

Not enough solder

capacitor and PCB
@ HEHIERIHE  Recommended Soldering amounts
a. [FIUARE N BR EEER H & b U B 1) o R AR
The optimal solder amounts for re-flow soldering The optimal solder amounts for wave soldering

AE " o JT:{-‘HEFE BT

( ) { )

a LB NERER13: S b Kl oy
c B SRABI  iR EIR B
AE‘ J - The optimal solder amounts for reworking by
f \ using soldering iron
Gl
c

17




#

A X T LB A G A R A F

Lihexing electronic components(Jiangmen) Co., Ltd

T EEIERREE LR
The temperature profile for soldering
(a) MIIEFHE (Re-flow soldering )

& LEACAP

Temperature {582 Peak Temperature

A
<
300
yE B
BE 55
200
150
100
50
e 8 30~60S H AR AN
) Pb-Sn 72 TR
Pb-Sn soldering Lead-free soldering
7N IIIRJEI E=d
VIR FE . . o o
Peak temperature 230°C~250C 240°C~260°C

FEPRAS VR EHIR P 50 3R T i P [ i 22 4 45 7E T<<150°C
While in preheating,please keep the temperature difference between soldering temperature and surface
temperature of chips as: T<<150°C.

(b) BWESERE (Wave soldering)

i RS
(C) Preheating Peak Temperature
300 -
w20
Temperature 200 -
150 |
100 |
50
I — b H AR
Over | minute 3smax. | Gradual Cooling
) Pb-Sn f5#% TR
Pb-Sn soldering Lead-free soldering
/N [ H RE
Peaﬁei;iture 230°C~260°C 240°C~270C

FEPRAS TR P 5080 2R i P 2 (A PRl Z2 4 5 E T<<150°C
While in preheating,please keep the temperature difference between soldering temperature and surface
temperature of chips as: T<<150°C.
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