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¥ X7R, X5R: HENFAMEIRBEERA N KEER, RARENAEES. AR | XBE5HE, BE
BREEMEESFE. EHTEREE ., REMERAENEES, WRE. Be. FiK. EWMFEED.
XYSV: RN FMEOBEESENREEFS, ENFRERPAEEIEANEES, EHFEREN
BE, MRE. BEFFMEHEX, FHTERAETE, BERUARBES.
KZSU: RN BRI R AN IR BES, HREREN T XTR Ml YsV 28, FERERRE, X
WE. BEEAMRER, ERATERAER, FAREGEZRETZROFE, BE% KERKREN
.

SUMMARY

@ Types of Dielectric Material and Capacitor

»HIGH FREQUENCY TYPE: The capacitor of this kind dielectric material is considered as Class | capacitor,
including  high frequency COG. COH capacitor and temperature compensating capacitor such as HG, LG, PH,
RH,SH, TH, UJ, SL. The electrical properties of COG. COH capacitor are the most stable one and change
invariablly with temperature, voltage and time. They are suited for applications where low-losses and high-stability
are required, HG, LG, PH, RH, SH, TH, UJ, SL capacitor’s capacitance changes with temperature. They are
suited for applications where low-losses and temperature compensating circuits.

AKXTR. X5R: X7R. XS5R material is a kind of material has high dielectric constant. The capacitor made of this kind
material is considered as Class Il capacitor whose capacitance is higher than that of class | . 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.

¥ Y5V: The capacitor made of this kind of material is the highest dielectric constant of all ceramic capacitors. They are
used over a moderate temperature range in application where high capacitance is required because of its unstable
temperature coefficient, but where moderate losses and capacitance changes can be tolerated. Its capacitance and
dissipation factors are sensible to measuring conditions, such as temperature and voltage, etc.

Z5U: The capacitor made of this kind of material is considered as Class I[ capacitor, whose temperature
characteristic is between that of X7R and Y5V. The capacitance of this kind of capacitor is unstable and sensible to
temperature and voltage. Ideally suited for bypassing and decoupling application circuits operating with low DC bias

in the environment approaches to room temperature.
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=\ R~TR&H DIMENSIONS AND STRUCTURE

# R~ DIMENSIONS

E
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"l |" WB
WB
BE Type R~ Dimensions (mm)
| ?@ﬁiﬂ%ﬂ? | i}ﬁiﬂéﬁﬂ? | . - - —_—
British expression Metric expression
0402 1005 1.00£0.05 0.50£0.05 0.50£0.05 0.2520.10
0603 1603 1.60L£0.10 0.80£0.10 0.80£0.10 0.30£0.10
=0.55
0.80x0.20
0805 2012 2.00£020 1.25£020 0.50£0.20
1.00£0.20
1.252020
0.80£0.20
1.00£0.20
1206 3216 320030 1.60£0.30 0.60£0.30
1.252020
1.60£0.30
1210 3225 3.20+030 2.50x0.30 =2.80 0.80£0.30
1808 4520 4.50+0.40 2.00x0.20 =2.20 0.80£0.30
1812 4532 4502040 320030 =£3.50 0.80£0.30
2220 5750 5702040 5.00£040 =£3.50 1.00£0.40
2225 5763 5.70L£0.50 6.30£0.50 =£6.20 1.00£0.40
3035 7690 7.60£0.50 9.00£0.50 =8.10 1.00£0.40
B FREEF ERERIMF e R BRASR.
Note: We can design according to customer special requirements
% #51 STRUCTURE
2 P
NO Name
o B ) o
Ceramic dielectric
@ A AR
Inner electrode
6 AheR ik
Substrate  electrode
RE
@ .
Nickel Layer
%z
® .
Tin Layer
2 m r 23 W




KOME

=, HEHMEFERAE  HOW TO ORDER

0805 CG 3 101 ] 500 N i
€y 2 ©) @ ® ® @ ®
X8 NOTES:
@OR~ DIMENSIONS A7 (unit): inch/ mm
. R 0402 0603 0805 1206 1210 1808 1812 2220 2225 3035
SieCode
KX 5%

LXW) | 004X002 | 006X003 | 008X005 | 012X006 | 012X010 [ 018X008 | 018X0.12 | 022X020 | 022X025 | 030X035
inch

KX
LXW) | 100X050 | 1L.e0X080 | 200X 125 | 320X160 | 320X250 [ 450X200 | 450X320 | 570X500 | 570X630 | 760X900

mm

. @ 41 Jfifp3 DIELECTRIC STYLE
ek
(Dielectric Code)
sl
(Dielectric)

CG |CH |HG |LG|PH | RH | SH | TH | UJ | SL D B E F

COG|COH| HG |LG| PH | RH| SH | TH | Ul | SL | X5R | X/R | Z5U | Y5V

@ total character

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

@ #RFRZEE NOMINAL CAPACITANCE {7 (unit): pF
R KR {E
(Express Method) (Actual Value)
ORS 0.5 E: KBANRFARTRAT, F=MEFH 0
1RO 1.0 E"j/l\'ﬁ: R%d‘ﬁ.ﬂ‘io
; = Note: the first two digits are significant; third digit

102 10X10° denotes number of zeros; R=decimal point.
224 22X10*

(® ZEiRE CAPACITANCE TOLERANCE

o= B c D F @ I K M S zZ
(Code) '
iRE ik & N +50% | +80%
+O5pF | £10% | £20% | £50% | £10% | +20%
(Tolerance) | 10pF | 025pF 20 | 2%

%VE: B. C. DRAREFEHTAEE<I0pF H17= M.

Note: These capacitance tolerance B, C, D are just applicable the capacitance that equals to or less than 10pF.

£ 3 W * 23 W
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® #isE®HE RATED VOLTAGE B (unit): V
TATTH SEFr
(Express Method) | (Actwalolue) |y, sl n e 20T, BEMHMFH 0 04
6R3 63 ‘
—— R AN
201 20X 10" Note: the first two digits are significant; third digit
102 10X 10 denotes number of zeros; R=decimal point.

(@ #kftEl TERMINAL MATERIAL STYLES

ﬁ%?@%ﬂ { Termination Styles) BrER (Express Method)
SR g 2k { Silver Solderable Termination S
ik (Copper Solderable Termination ) al
=“BE#ERY:  (Nickel Barrier Termination ) N
@ A% F K PACKAGE STYLES
B T
FEEE (Bulk Bag) Gty B3 (Taping Package)
M., BERE/FFE Temperature Coefficient /Characteristics
I JiAn 2k ZEREA FRRIR R TRRETEE
Dielectric | Reference Temperature Point | Temperature Coefficient | Operation Temperature Range
CcOoG 20°C 0430 ppm/C -55°C~1257C
COH 20°C 0460 ppm/TC -55°C~125C
HG 20°C -33430 ppm/C -25C~85C
LG 2080 -75430  ppm/C 25 C~857C
PH 20°C -150+ 60 ppm/C -25C~85C
RH 20°C -220+ 60 ppm/C -25C~85C
SH 20°C 330+ 60 ppm/C 25 C~85°C
TH 20°C -470+ 60  ppm/C -25C~85C
[9)) 20°C -750+ 120 ppm/C -25C~85C
SL 2080 -1000~+140  ppm/C 25 C~857C
XTR 20°C +15% -55°C~125°C
X5R 20°C +15% -55C~85C
Z5U 20°C -56% —~+22% 10°C ~85°C
Y5V 20°C -80%~+30% -25C~85C

B | B ERIFAE E RER T e 2 R VR EETE 20°C F1 85°C Z AR A BRI RAA R, 11
FKEFEBRIRE REAREETETE AR EEEM 20°C MBEEERURTEER.

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 Ilare decided by the

temperature of 20°C. .

B 4 W i 23 W
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h. BEWEKEEHRE Capacitance Range and Operating Voltage

B fumit: pF
#HE 75 Capacitance
RoTHise | AUEs:
Size Code [Rated Voltage COGINEO) xR R YV ESU)
(PF) (PF) (uF) (FE)

6.3V 0.1—~470 100~100,000 0.1uF~1uF 1,000~~1,000,000
1oV 0.1~470 100~~100,000 0. 1luF~1uF 1,000~~1,000,000

0402 16V 0.1~470 100~~100,000 0.1uF~1uF 1,000~~220,000
25V 0.1~~470 100~47,000 0.047uF~0.1uF 1,000~~100,000
50V 0.1—470 100~—~47,000 e 1,000~100,000
6.3V 0.1~4,700 100~~470,000 0.47ub~ 10uF 1,000~~10,000,000
10V 0.1~4,700 100~470,000 0.47uF~10uF 1,000~~10,000,000

0603 16V 0.1~4,700 100~470,000 0.47uF~2.2uF 1,000~~4,700,000
23V 0.1~4,700 100~~220,000 0.22uF~1uF 1,000-~1,000,000
50V 0.1~4,700 100~~220,000 — 1,000~~1,000,000
6.3V 0.3~10,000 100~~1,000,000 TukF~22uF 1,000~~22,000,000
1oV 0.3~10,000 100~~1,000,000 luF~10uF 1.000~10,000,000

0805 16V 0.3~10,000 100~~1,000,000 lukF~—~10uF 1,000~~10,000,000
25V 0.3~~10,000 100~~1,000,000 luF~4.7uF 1,000~~4,700,000
50V 0.3~10,000 100~470,000 e 1,000~~4,700,000
6.3V 0.5~~33,000 100~~2,200,000 2.2uF~47uF 1,000~~47,000,000
10V 0.5~33,000 100~~2,200,000 2.2uF~22uF 1,000~~22,000,000

1206 16V 0.5~~33,000 100~~2,200,000 2.2uF~22uF 1,000~~10,000,000
25V 0.5~~33,000 100~~1,000,000 — 1,000~~2,200,000
50V 0.5~12,000 100~~820,000 — 1,000~~1,000,000
6.3V 10~10,000 220~~3,300,000 3. 3uF~22uF 4,700~47,000,000
10V 10~~10,000 220~~3,300,000 3.3uF—~22uF 4.700~47,000,000

1210 16V 10-~10,000 220-~3,300,000 3. 3uF~10uF 4,700~~10,000,000
25V 10~10,000 220~~2,200,000 4.700~~10,000,000
50V 10~8,200 220~~1,000,000 4,700~~1,500,000

£ 5 0 28
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T Hi R Wi R FFE i Capacitance
Size Code | Rated Voltage | COG (NPO) X7R X5R Y3V (Z5U)

6.3V 10~~10,000 220~4,700,000 4. TuF~22uF 4,700~~33,000,000
1oV 10~~10,000 220~4,700,000 4. TubF~22uF 4,700~~22 000,000

1808 16V 10~~10,000 220~~2,200,000 4,700~22,000,000
25V 10~—~10,000 220~~2,200,000 4,700~~10,000,000
50V 10~~6,800 220~~1,000,000 4,700~2,200,000
6.3V 10~—~15,000 470~10,000,000 10uF~22ulF 10,000-~33,000,000
10V 10~~15,000 470~~10,000,000 10uF~—~22ukF 10,000~~22,000,000

1812 16V 10~—~15,000 470~10,000,000 10uF~22ulF 10,000-~22,000,000
25V 10~~15,000 470~~10,000,000 10,000~~10,000,000
50V 10~—~12,000 470~~2,200,000 10,000~~10,00,000
6.3V 10~—~47,000 470~~10,000,000 10uF~33uF 10,000~~47.000,000
10V 10~—~47,000 470~10,000,000 10uF~22ulF 10,000-~33,000,000

2220
16V 10~—~47,000 470~~10,000,000 10,000~~22,000,000

2225
25V 10~—~47,000 470~~4,700,000 10,000-~10,000,000
50V 10~~33,000 470~~3,300,000 10,000~~10,000,000
6.3V 10~~100,000 470~10,000,000 10uF~100uF 10,000-~47.000,000
10V 10~~100,000 470~~10,000,000 10uF~47ukF 10,000-~~33,000,000

3033 16V 10~~100,000 470~10,000,000 10uF~33uF 10,000-~22,000,000
25V 10~~100,000 470~~10,000,000 10uF~—~22ukF 10,000~~10,000,000
50V 10~—~47,000 470~10,000,000 10,000-~10,000,000

#rE: AREES SFARERTAEE N FRI 0.
Note: We can design according to customer special requirements .

£ 6 I HF 23 W
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75 M OQfH COG AR  Hi-Q COG MLCC
.EZ)EH:
EETHMRF £8 LER HI-Q. {K ESR. = MER WS B RIE B .

0CQ. CG HEZZIH:

ik Q (bR RANBAZ S THER, SEREREQ M~RNES, WEITRIHfLER™,
KAEFIMETIE IMH-24GHz Z 18, WEREEMEERNES, TIREEPOERBAEITEH.
MCQ b CG AR R I SR 0S i i B P K B

@ Application:
Hi-Q COG capacitors are ideally suited for RF and microwave application requiring high Q, low ESR, and high

resonant frequency .

@®Note for CQ and CG:

* The following Q value is just confirmed by general customer. If there is a higher requirement for Q wvalue
requirements, we can design and produce according to the special requirements.

*For the customer whose requirements for frequency is between 1MHz and 2.4GHz or higher frequency, we can
design 1t according to their requirements.

¥ The frequency of CQ is a little higher than that of CG. Please choose them according to your requirements .

® CQ HARKARMEFH Q {H CQ Capacitance value and Q value

HE 300MHz HRQ {5 HE 300MHz HH9Q {8 HE 300MHz FHEIQ
Capacitance Qvalue at 300MHz Capacitance Qvalueat 300MHz Capacttance Qvalue at 300MHz
(pF> 0805 0603 (pF) 0805 0603 (Pt 0803 0603
4.7 21000 =800 12 =400 =320 30 =150 =120
5.2 =900 =720 13 =375 2300 33 =140 =112
5.6 =850 =680 14 =350 =280 36 =130 =104
6.2 =800 =640 15 =325 =260 39 =120 =96
6.8 =700 =560 16 =300 =240 43 =110 =88
7.5 =650 =520 18 =250 =200 47 =100 =80
8.2 =575 =460 20 =225 =180 56 =80 =80
9.1 =525 =420 22 =215 =172 62 280 =80
10 =500 Z400 24 =200 Z160 68 =80 =380
11 =450 =360 27 =175 2140 82 =80 =80

HO7

=
H
(e}
(V8]
=
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4. PEESEASE  HIGH VOLTAGE MLCC
TREZENREEEERETZENREEBESN T ZH0R. &M L, B RAERTZHEN
—MEAFRFEETNERNTRE, ZFRECTREME. GeT2MERSELE, AU NESR
TEER R MERE.
® [ i

S ERL RS AR RS .

IR/ R O AL

3 HIEAT B o A N A R

RBEESRE.

KETREAS.

REJCIR IR R
Middle & high voltage MLCC is a kind of special design . special technology MLCC that bases on the
technology of general MLCC. This kind of MLCC has stable high voltage reliability and suitable to SMT.
Middle & high MLCC is widely applicable for many direct high voltage circuits in which it can improve the

performance of the circuit.

@® APPLICATIONS
¥ Analog & Digital Modems
KLAN/WAN Interface
¥ Lighting Ballast Circuits
¥ Voltage Multipliers
FKDC-DC Converters
¥ Back-lighting Inverters

g%ﬁ %&ﬁ %EE i’ﬁ[!unitz pF
KT 7% TE®E FX &Y Capacitance
Size Code Rated Voltage NPO XTR Y5V
100V 0.5~820 150~~22,000 2,200—~68,000
0603 200V 0.5~470 150~10,000 | e
250V 0.5~470 150~10,000 | e
100V 0.5~1,500 150~100,000 10,000~~100,000
200V 0.1~1,500 150~~22,000 10,000-~56,000
0805 250V 0.1~1,500 150~~22,000 10,000~56,000
500V 0.1~560 150~12,000 |  ceeeeeee-
1000V 0.1~100 | e | s
100V 0.5~~3.300 150~~330,000 15,000~330,000
200V 0.1~~2,700 150~120,000 10,000~150,000
250V 0.1~2,700 150~~100,000 10,000~~150,000
1200 500V 0.1~~1,500 150~33,000 | e
1000V 0.1~~1,000 150~10,000 | e
2000V 0.1~270 150~2700 | = e
# o8 k23 ;|
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R #iss T & Z &0 { Capacitance
Size Code Rated Voltage NPO XTR Y5V
1210 100V 1.0~4,700 150~-1,000,000 10,000~820,000
200V 1.0~~3,300 150~330,000 10,000~~390,000
250V 1.0~3,300 150~~220,000 10,000~390,000
500V 1.0~2,000 150~56,000 |  —memeemee-
1000V 1.0~820 15022000 |  ememeemeee-
2000V 1.0~470 150~6,800 | emmemeeeee-
100V 2.0~4,700 150~1,000,000 150,000~~1,000,000
200V 2.0~3,300 150~220,000 10,000~~390,000
250V 2.0~3,300 150~220,000 10,000~~390,000
500V 2.0~1,800 150~100,000 [ —oemeeee
1808 1000V 2.0~820 15022000 | e
2000V 2.0~470 150~10,000 | s
3000V 2.0~470 150~3300 |  —meeeeee-
4000V 2.0~~56 150~2200 | = smemeeeee-
5000V 0 Ly A O N ——
100V 20180 150~-2,200,000 150,000~~1,500,000
220~10,000
200V 3.0~5,600 150~1,000,000 100,000~-470,000
250V 3.0~~5,600 150~ 820,000 100,000~470,000
500V 3.0~3,900 150~220,000 |  eeeeeeeee-
1812 1000V 3.0~1,200 150~47,000 | e
2000V 3.0~680 150~12,000 | e
3000V 3.0~470 150~4700 | e
4000V 3.0~220 150~3300 |  —meeeeee-
5000V 085 | mmeseess | e
100V 5.0~27,000 150~-3,300,000 250,000~3,300,000
200V 5.0~12,000 150~~2,200,000 22,000~~680,000
250V 5.0~12,000 150~-1,000,000 22,000~680,000
p—" 500V 5.0~6,800 150~470,000 | = e
558 1000V 5.0~2,200 150~~56,000 | = ceemeeeeee
2000V 5.0~1,000 150~~33.000 | = ceemeeeeee
3000V 5.0~680 150~~12.000 | = e
4000V 5.0~560 150~8,200 | = e
5000V 50~100 | e |

Bk AARIEE P AR IRER BT & B P R A

Note: We can design according to customer special requirements.

£ 9 N

3+ 23
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Measurement method of dielectric withstanding voltage for high voltage MLLCC

B U Ty e G 3 T v
Rated wvoltage range Measuring Method
E HLE 1 200%, 5 #, &= AT 50mA
F—— AN 5 R 0,5 B, FAHFAET
Force 200%Rated voltage for 5 second. Max..current should not exceed 50 mA.
O INET 2 B R 8 150%, 5 8, BB SomA
500V Vr< 1000V Ll 6 B, BERHIMAE
Force 150%Rated voltage for 5 second. Max..current should not exceed 50 mA.
HUE AT 5 B 9 120%, 5 &, BB SomA
1000V < V<2000V Ll 5B, BonmifE
Force 120%Rated voltage for 5 seconds. Max. current should not exceed 50 mA.
EHEN 120%, 5 #, = AT 10mA
e — TN 5 R 0,5 %, BAHFAET
Force 120%Rated voltage for 5 seconds. Max..current should not exceed 10 mA.
J\s ATEHEER  Reliability Test
I 5 BRI mow g7k
Item Technical Specification Test Method and Remarks
— A == s
s Vit HEgE | W
: AFEFEN RER T . Measuring Measuring
I g Capacitance
s | Should be within the Frequency Voltage
specified tolerance. = 1000pF IMHZ £10%
1.0 £0.2Vrms
>1000 pF 1KHZ +10%
MRBE: 25C£3C
Test Temprature: 25°C =3°C
C=10pF: MEAMZE: 1IKHZ £10%
ML R 1.04£0.2Vems
HE Test Frequency: 1KHZ = 10%
Capacitance o s Test Voltage: 1.0 +0.2Vmms
B HERRES | o .
112 | N
= |3 . X7R. Y5V: IR MZE: 120224 HZ
Class IT | Should be within the e
- PR JE0.5+0.1Vrms
specified tolerance.
Test Frequency: 120 224 HZ
Test Voltage: 0.5 £0.1Vrms
Z5U: PR A1 £0.1KHZ
K EE S5 0.5 40,05 Vrms
Test Frequency: 1 =0.1KHZ
Test Voltage: 0.5 £0.05Vrms
. A= MR
R il ‘Mﬁ? i, _
DF : Measuring Measuring
Capacitance
TEEAIED Frequency Voltage
(DF, tan &) [2& =£0.56% Cr<(5 pF IMHZ £ 10%
Dissipation | Class | | == 1.5[(150/Cr+7] X
g 4 € el 5pF=:Cr<{50 pF IMIZ £10%
Factor 10 1.0£0.2Vrms
=£0.15% S0pF<ECr=21000 pFF | IMIIZ = 10%
=0.15% > 1000 pF 1KHZ £10%
£ 10 I £ 23 |
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Item Technical Specification Test Method and Remarks
=50V | 25V | 16V 10V 63V C=10pF
MRS 1KHZ £10%
=T5% WA & 1.0£0.2Vims
XR
<9500 | <35% | <5006 | <5000 <(C<J’-3F'F 2| Test Frequency: IKHZ10%
=l0Pe Test Voltage: 1.0+0.2Vrms
CZ33uF)
AR IEY]
(DF, tan 8 ) 112 - C>10puF XJR. Y5V
o ks i 03V st 120424 HZ
Dissipation | Class II o
MK B S5 0.5 £0.1Vims
Factor
_ Test Frequency: 120£24HZ
=70
i ) ° ; Test Voltage: 0.5 £ 0.1Vrms
Z3U C<<1.0 _—
- HE <125% | <125% | <125% | Z5UMPEATER 1 £ 0.1KHZ
'>° W R 0.5 £.0.05 Vims
(CH1.0> Test Frequency: 1 =0.1KHZ
Test Voltage: 0.5 +0.05Vrms
M. SRS
> < = N
1 e e Al v
Class| | C>10 nF, Ri » Cr= 3008 MR, <75%
it g il ) M\ 25CL£3C
(IR) w7p | 525 nF RiZ10000M @ MAFE A B ER: <50mA
Insulation C>>25nF, Ri * Cg>> 1008 Measuring Voltage: Rated Voltage
Resistance JIES Duration: 60 5s
Class 11 i w780
Y5V | C<<25 nF, RiZ4000M Q e /°+ E
75U | C>25 nF, Ri * Cx>100S Test Temprature: 25°C £5°C
Test Current: =50mA
MEBE:
1 300% e HE  [128:250%4E#
K
WE: 1~5 F Fo/ . AN
AV e
OWY) 50mA
ki A A U o B B GXFRANEFETEE MLCC)
clectric
_ No breakdown or damage. Measuring Voltage:
Withstanding
Class [ :300% Rated voltage
\oltage

Class 1 :250% Rated voltage

Duration: 1~~3s

Charge/ Discharge Current: 50mA max.
{This method excludes high-voltage MLCC)

W

11 "\

#* 23 W
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Item Technical Specification Test Method and Remarks
K TR 80~120°C HYIR AT Fildk 10~30 £,
FHENKTF 95% Preheating conditions:80 to 120°C; 10~30s.
o AN JER RAAA. FHYERL GSnPb: 6337 | TCEVERL
Sclderabily At least 95% of the terminal electrode is | JEEEAE 235+5C ERRE 24515T
covered by new solder. VR 24055 AR 22055
Visual Appearance: No visible damage. Solder Temperature: 2355°C | Solder Temperature: 245+ 5°C
Duration: 222058 Duration: 222055
Wi NPO £ 5L cr | BV | HFBRELE 100~200C BHRR T HA 1042 534
Tremn NFOw L Z5U | RBRE: 265L57C
< £ 05% B & RN A 101
A 05PF, BEME | 5++10 s AREREEAEETE, 710 U LN ERERE
<+05%or OSPE % THE.
&R whichever is larger ERE: 2412 B MESMH: 8
Resistance to - BNk Preheating conditions: 1000 200°C: 10 2min
Soldering Heat Same to initial value. Solder Temperature: 265 £5C
[E 1 da At Duraticn: 10 £1s
& Same to initial value. Clean the capacitor with solvent and examine it with
AN ] RS EEEER, =059 a 10X{min.) microscope.
Appearance: No visible damage At least 95% of | Recovery Time: 24 +2h
the terminal electrode is covered by new solder. | Recovery condition: Room temperature
RIS HEAR: AlLO; 5 PCB
EHEE: 1mm
FEIEEE: 0.5mm/sec.
BA: mm
R s T TN
— 20 { lT—l 0
Resistance AR A R, I =V
e — Appearance: No visible damage. :___:_T:/_u
of Substrate 2 e t
o 4542 4542
Strength)
Test Board: Al;Oz or PCBE
Warp: lmm
Speed: 0.5mm/sec.
Unit: mm
AC/IC < +10% The measurement should be made with the board in
the bending position.
£ 12 W 3£ 23 W
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Item Technical Specification Test Method and Remarks
Sk e ST Wit BMEA: SN AL 1041
. No visible damage. Applied Force: 5NN Duration: 10 1S
Adhesion
A" (2 2. EBRRERERE, 1 A8 RE. 24
= 1h
WItEN &
eI KA 5 W, —MEMTELT 4 8
higE's RE (C) I a) g
125 | FREESSD 30
i g2 | BE (120 2~3
12 < 41%8%L1pF, 2 wilm  (+20)
Rl h B 3 | LREFEGEE 30
N M2: B: =+10% F4% | EilE (+20) 23
i B e a0 ! , J .
T EF: =£20% AEEHE (KE) WE: 2412k
Conle Preheating conditions: up-category temperature, 1h
Class [ : ==£1% or L1pF, Recovery time: 24+ 1h
whichever is larger. Initial Measurement
ClassIll: B: =+10% Cycling Times: 5 times, 1 cycle, 4 steps:
EF: =120% Step Temperature (°C) Time (min.)
1 Low- category temp. ("t o iis 30
2 Normal temp. (+20) il
3 Up- category temp. (e w5) 30
4 Normal temp. (+20) Beil
Recovery time afier test: 24 = 2h
[ 2% =4 02%H +1pF,
B & 2 i s
2B <£10%
A EF: =£30%
C/C | Class | - ==X2% or Z£IpF,
whichever 1s larger. B 40+2°C
ClassIl: B: <4£10% ML 90~95%RH
EF: = 130% B1al: 500 /At
s | DF <2 fEWIMGARHE | o J:ﬁilﬁ%ﬁ: =R » »
i Noj: more than twice of initial value. | AER[A]: 24 /BT 2); 48 AR(I125)
—— [ 25: Ri=2500M Q B8} Ri «Cg=25S | Temperature: 40+2°C
B 2 P Humidity: 90~05%RH
Class | : Ri=2500MQ 8y Ri+ Cgr= | Duration: 500h
R 258 whichever 1s smaller. Recovery conditions: Room temperature
112%: RiZ1000M Q BY Ri «'x=25S | Recovery Time: 24h {Class1) or 48h (Class2)
BREZPENE.
ClassIl: RiZZ1000M Q B Ri* Cpz=
258 whichever is smaller.
S TR
Appearance: No visible damage.

%

13 W

3+ 23




KOME

TiH BRI I R S
Item Technical Specification Test Method and Remarks
[ 2%, <+2%8+1pF
WA EZPRRE
[2%: B: <420%
A EF: <+30% fREFH (<100V):
Class | ;== =2% or = 1pF, BE: 1.5 F8E TiIFEE
whichever is larger. BfEl: 1000 N
Class][: B: =320% EE. 125°C (NPO. X7R) 85T (Y5V)
E.F: =430% FEE: AN S0mA
| =2 TR S
F i g Not more than twice of initial value. FUERR: 24 ANEF (125, B 48 i (129,
Life Test [ 25 RiZ4000MQEY Ri* Cp=408 EL | Low-Voltage (<C100V):
PAHE < PRNE. Applied Voltage: 1.5 x Rated Voltage
Clags [ : Ri=4000M Q 8 Ri » Cgp=40S | Duration: 1000h
R whichever is smaller. Temperature; 125°C (NPO. X7R) 857C {Y5V)
M2: RiZ2000M QB Ri* Cg=2508 EX | Charge/ Discharge Current: 50mA max.
&2 PR NG Recovery Conditions: Room Temperature
Class IT: Ri=2000M Q 8% Ri * Cr=508 | Recovery Time: 24h (Class 1), or 48h (Class2)
whichever is smaller.
S T
Visual Appearance: No visible damage.
| 35, < 42%E+1pF FE R i
BB & 2 s 100V<HUEEE <500V, 2 & THEHE
M2 B: <£20% S00V=FEHE<1000V: 15 HFLERK
A EF: <£30% BEHEE>1000V: 12 FL{ERE
C/C | Class I :=<£2% or LIpF, AfiEl: 100 /S
whichever is larger. FLELHI: AT S0mA
Clags1]: B: = 220% WA 125°C (NPO XTR); 85°C (Y5V)
R, EF: <430% WEFM: =R
AFTEg o || 52 BT AR WEME: 24 AR (128, 548 /N (1128,
Middle Not more than twice of initial value. Applied Voltage:
&high 125 RiZ4000M QB Ri» Cp=408 B | 100V =Rated Voltage<{500V: 2 Multiple
voltage BZRENE 500V=Rated Voltage=<1000V: 1.5 Multiple
Life Test Class | : RiZ=4000M Q B Ri * Cg =408 | > 1000V Rated Voltage: 1.2 Multiple
R whichever is smaller. Duration: 100h
[125: RiZ=2000MQEY Ri* Cr==508 B | Charge/ Discharge Current: 50mA max.
B2 RN Temperature: 125°C (NPO X7RD; 85°C (Y5V)
Class [l : RiZ=2000M Q B Ri * Cg =508 | Recovery Conditions: Room Temperature
whichever is smaller. Recovery Time: 24h (Class 1), or 48h (Class2)
SRR GHE
Visual Appearance: No visible damage.
Pas 8

LITANRE" (U 2 KA.

R FRNTE ERIONIRE AT A E M ERRE T2 1h G, EETEIRE RIS AT 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-category temperature or other specified higher temperature environment for lhour. Then recovery the capacitor at

standard pressure conditions for 24 &= Thours.

#

14 W

3£ 23 W
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i, 3 PACKAGE
O LM%M  PAPER TAPING

Top cover tape [fH¢

Carrier tape(paper) {24

Chip hole(Pocket) {554l

Polystyrene reel 7

Bottom tape Jih
%0402 A g RF KA
Dimensions of paper taping for 0402 type
3 d PO
_ - | }
- @
S 00 O 1
*qu
- i 4 5 bl . L.
s
/
P1{P2
{7 Code | WI Ll D E B Pl P2 PO d t
0402 0.65+ 115+ | 800+ | 350+ | 1.75% | 2.00¢ | 2.00+

4.00+ 1.50 0.80
0.10 [ -0/+0.10 | Below

0.10 0.10 0.10 0.05 0.10 | 005 | 0.05
XIGF ‘0603, 0805, 1206" H MR /™ 94t Rf
Dimensions of paper taping for 0603, 0805, 1206 types.

%4174l Feeding hole

1 )7 57X Chip pocket
/ 2 f

o AFQ/M SO 1
LRUTE T
I . | e, Tape running directi (;:1 R
M AT
15 £ 23 1
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Unit: mm
f45 Code
s A B C D E F G H I T
paper size
i 110 1.90 300 3.50 175 400 200 400 150 110
+010 +0.10 +0.10 +0.05 +010 +0.10 +0.10 +010 | 04010 | Max
B85 145 230 80 350 175 400 2.00 400 1.50 110
+015 +0.15 1015 +005 +010 +0.10 +010 +010 | D010 | Max
p— 1.80 340 300 350 175 400 2.00 400 130 110
+020 +020 +020 +005 +010 +0.10 +0.10 +010 | 04010 | Max
R R R BERIEFEIG.

@M R A

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

EMBOSSED TAPING

Polystyrene reel fehs

W OB ST EHIEES ‘0805~18127 AIp=Hh)

Dimensions of embossed taping for 0805~1812 type

#75#L Feeding hole

Top cover tape [E %

Carrier tape(paper &=

Chip hole(Pocket)i: Fr fL

B F 70 Chip pocket

i / '/ H ! t
/5\/ ) A\ Fn Ny E
A GVASRR AN
! ! E i i D
’ 4 ; i |
NEPN e AN Py ) v ©
\/ uy e W/ =
4 f i |
| | |
~ H G F Tape running direction
Bt a7 1)
£ 16 £ 23 W
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5
de
A A B é D* E F g 5 7 i
Tapesize
0505 155 | 235 | soo | 350 | 175 | 400 | 200 | 400 | 150 | 1.50
+020| 020 | £020 | 005|010 | +010 | +010 |£0.10]-0/10.10| Max
1206 195 | 360 | 800 | 350 | 1.75 | 400 | 200 | 400 | 150 | 185
+020| 020 | £020 | 005|010 | +010 | +010 | 01 |-0/40.10| Max
270 | 342 | s00 | 350 | 175 | 400 | 200 | 400 | 155 3.2
12101 010 | +0.10 | 2010 | 2005 | 2010 | 2010 [ 2005 | +0.10 [-00.10| Max
— 220 | 495 | 1200 | 550 | 175 | 400 | 200 | 400 | 150 | 3.0
+0.10 | 010 | 010 | +005 | 010 | +010 | £005 | £0.10|-0/40.10| Max
366 | 495 | 1200 | 550 | 175 | 800 | 200 | 400 [ 155 | 40
B1Z 1 010 | 2010 | 2010 [ 005 [ 010 | 010 | 2005 | =010 [-0010| Max

BV *FoRIA R R BRI EFEFEH.
Note: The place with *“*” means where needs exactly dimensions.

OEIXHHIEIEEH#  Structure of leader part and end part of the carrier paper

B (%) i ARk T ik (EBED
End (Vacant position Chip carrier Vacant pogition Leader part(cover) tape
i ( p ) 1 p 1 P LT part( ) p_J)
" T il i iR i
P/
o0 C 0 0O o oo o o O
[
i
J0—0000—(—8000-1
s N i J o le N
| i [F Al [ > |
#F 200 mm AF200mm S F 200 mm /Over 200 mm
over 200mm over 200mm f&1%77 6]/ Moving Direction

* 4 R~ Reel Dimensions  (unit: mm)

# 17 W £ 23 |
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¥ R~PFE (CODE)

HAE A B C D E F G
; 50 EREEA

7 REEL $178+20 3.0 13405 $21408 100+15 | 12max
50 ormore
50 EREEA

13’ REEL 330420 3.0 $13405 21408 100415 | 12max
30 ormore

® LT Taping specification

WIEFCH| &SR Top tape peeling strength
(a)dK#  Paper Taping Cover tape peeling direction T 53 4 14

/

Cover tape
" M 5°

% ~

) N

X
\ Carrier tape {£ 155

(b) ¥R % Embossed Taping
Cover tape peeling direction TR FI & A 1)

Cover tape HZ /

0~15°

Carrier tape 61737
PR 0. IN<FIE3RAE<0.7N
Standard: 0.1N < peeling strength < 0.7N
TERIBER, KA, EARMTER. BRkE.

No paper dirty remains on the scotch when peeling, and sticks to top and bottom tape.

YR & BB ZE Bulk Case Package Hf7 (unit) mm

Symbol A B T ¢ D E
Dimension 6.8010.10 8.8011.00 12.00X0.10 | 15.00+0.10/-0 2.00+0/-0.10 470x£0.10

Symbol F W G H L I
Dimension 31.50+0.20/-0 36.00+0/-0.20 | 19.00£0.35 7.00£0.35 110.00£0.70 | 5.00£0.35

%2 18 W #* 23 W\
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AR = Packing Quantity

Rt BERXANE (PACKAGE STYLE & QUANTITY)  unit: pes
(SIZE) s (PT AR (ET) PEEHE (BC) — R (BP)D
0402 10000 | 20000 5000
0603 4000 | 15000 5000
0805 4000 3000 10000 5000
1206 4000 Tl 3 3000 5000 5000

T>1.35mm 2000

T=21.80mm 2000

jwa o S e A (I— 2000
T>>1.80mm 1000

1410 | e 2000 | e | e

1808 | - 2000 | el 2000
T<1.85mm 1000

ji- - S e R (— 2000

T>>1.85mm 500

1825, 2220,
W5, TIE, |0 s oo R | — 500
3035

EE: GROEAMGETRES S MEREE.

Note: We can choose packing style and quantity can be according to the customer’s requirement.

® /M3 Outer packing
sV, % The first package K% The second package
Quantity: 5 reels (Max 25000pcs) Quantity: 12 cases (Max 300000pcs)
HE: 5% (25000pes BE) &, 128 (&% 300000pcs )

65mm e
] S
\ 185mm 200mm
) .;I 385mm
197mm label #74 425mm
Label #7%
PART No #! S Hi#g
Production name 7= & 4 7
QUANIITY #:& Quantity $ &
DATE B 3 Weioht & &
% 19 i * 23 W
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1. e Storage Methods
RS R TR RIF R ER A 6 I ATE AT M 1B T ).
The guaranteed period for solderability is 6 months (Under deliver package condition).
i 47 % 4F/Storage conditions:
715 ¥/ Temperature  5~40°C (B AF HRHEZ Relative Humidity 20~70%

+—. {FHETREEEM Precautions For Use

2 2 Fr U BB AR (MLCCOTE R FE BT % A =B B D 8 R BE R TEAE W A ROA 5 B SRR A 5 P4
R A TR B SR R R P B0 R AT R K e S IR A B DAE (R H RO RHR, E 5%
R [BE A ZGA PR R UL RST B A H AL ERERATBORE. RE B,

The Multi-layer Ceramic Capacitors (MLCC) may fail in a short circuit modern 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 glowing in the worst case.
Following “precautions for “safety” and Application Notes shall be taken in your major consideration. If you have a

question about the precautions for handling, please contact our engineering section or factory.

1. FENEMFSHKER  Soldering Profile

36 A R IR B 0 SR AR T B2 R TP L AR MR OB G R 2R B TR SRR TE S R ST (S
LT HIER)

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

(refer to the graph in the enclosure page).

2. FT/F¥  Manual Soldering
FLRERERENLCH REZANGM T EEAHMMERFE IS TR RN R REE
O, SR SCAE AR B E O R RS 8 Al XA IR A S s B B G a5 T 3 B A A
I, A5 P R K T AR AT SR R AR T AT B AR U9 i B R R AR iR B HE R 22 I
Manual soldering can pose a great risk of creating thermal cracks in capacitors. 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.

B 20 W H* 23 W
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3. BERER

B

Too much solder

fERI A
Not enough solder

+=. #HFEEE R, Recommended Soldering Method

R E ik E A K
A RET AL R B

Cracks tend to occur due to large stress.

EENERE HESTIE
BELR BRBEATR
Weak holding force may cause bad

connection between the capacitor and PCB.

AR R R HERE HETE T
Size Temperature Characteristics Rated Voltage Capacitance Soldering Method
NPO / R
0402 XTR / R
Y5V / R
NPO / R/W
CZluf R
XTR /
0603 C<luf R/W
CZluf R
Y5V /
C<luf RW
NPO / / RW
C =4 Tuf R
X7R /
0805 C<4.Tuf R/W
CZluf R
Y5V /
C<<luf R/W

#

21

* 23 W
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s KT EIE il BERE HEVEE KT
Size Temperature Characteristics RatedVoltage Capacitance Soldering Method
NPO / / R/W
Cz=10uf R
XTR /
1206 C<<10uf R/W
Cz10uf R
Y5V /
C<10uf R/W
NPO / /
21210 XTR / / R
Y5V / / R

12877 1 Soldering method: R—[B|3E1E Reflow Solerin
g g

W42 Wave Soldering

+T=., HFEERE MR The temperature profile for soldering

Bl (Re-flow soldering )
21210 A HEF AT AR 2

Temperature Peak Temperature
. i
(C) ’
300 = Preheating
wE 250 | = 1230C
200 |
150
100
50

- e e

Mid—ae #@—srer 108 SRatEgal

Over 1 minute  Over 1 minute Gradual cooling
Pb-Sn JF3& TR
RIEIEE 230°C~250°C 240°C~260°C
£ 022 0

323
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WIEEE (Wave soldering)

Temperature
(C) — Fi A Peak Temperature
300 [ Preheating 230°C
‘ 250 |4 » | ~260C
B
200
150
100
50 [
« < P
Over | minute 3% max. Gradual
cooling
i — 7 H s
Pb-Sn JF& TR
RIEEE 230°C~260C 240°C~270C

TEFIAAN], EHREERES SR RERE 2 RIFRESRFTE T<150°C.
F T /8% (Hand soldering)

Temperature
(€)= S Peak Temperature
300 L Preheating
250 | v
wBE 200 |
150
100
50 |
- Over 1 minute 35 max. Gradual
cooling
i — e H R H]
FAF
FIER RECKEE | RO | ERER | e | BEER PRI 1T
s N SA2ER | BAERESRLERE
ASR0C | HE300C | HA20W | Eilllmm | &S ‘ o
BE | BRIt
S DARHTRRAS B P9 B A .
23 ;W #* 23 |




