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SUMMARY

@ Types of Dielectric Material and Capacitor

#HIGH FREQUENCY TYPE: The capacitor of this kind dielectric material is considered as Class I capacitor,
including  high frequency COG. COH capacitor and temperature compensating capacitor such as HG, .G, 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.

HXTR. X5R: X7R. X5R material is a kind of material has high dielectric constant. The capacitor made of this kind
material is considered as Class [l capacitor whose capacitance 1s higher than that of class 1. These capacitors are
classified as having a semi-stable temperature characteristic and used over a wide temperature range, such in these
kinds of circuits, DC-blocking, decoupling, bypassing, frequency discriminating etc.

#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, ete.

¥ Z5U;: The capacitor made of this kind of material is considered as Class Il 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

NN
NN
=

A

7K

"l |" WB
WB
5= Type R~ Dimensions (mm)
| ?@ﬁiﬂéﬁﬂ? | 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 1.6020.10 0.80£0.10 0.80£0.10 0.30£0.10
=0.55
0.80x0.20
0805 2012 2.00£020 1.25£0.20 0.50£0.20
1.00£0.20
1.252020
0.80£0.20
1.00£0.20
1206 3216 3.20£0.30 1.60£0.30 0.60£0.30
1.252020
1.60£0.30
1210 3225 3.20x0.30 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 5.70£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
#rk: AREES RRER e E N FROP @
Note: We can design according to customer special requirements
¥ #h#) STRUCTURE
75 R
NO Name
@ PEE AR
Ceramic  dielectric
® P EEAR
Inner electrode
® SRR
Substrate  electrode
H"E
@ .
Nickel Laver
B2
® .
Tin Layer
£ 2 W #* 23 W
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=. BEHKRFERHFHY: HOW TO ORDER

0805 i 4 101 J 500 N T
@ @ ® @ ® ® @
XA NOTES:

DR~ DIMENSIONS BA7 (unit): inch/ mm
Rﬁ% 0402 0603 0805 1206 1210 1808 1812 2220 2225 3035
SizeCode
KX

LXW) | 004X002 | 006X003 [ 008X005 | 012X006 | 012X0.10 | 0.18X008 | 0.18X012 | 022X020 | 022X025 | 030X035
inch
KX
LXW) | 100X050 | 1.60X080 | 200X1.25 | 320X160 | 320X250 | 450X200 | 450X320 | 570X500 | 570X630 | 760X900

mim
. @ 4 F#h2 DIELECTRIC STYLE
et
G | CH HG LG | PH | RH SH TH uJ SL D B E F
(Diclectric Code)
Uiupzr St
COG|(COH| HG | LG | PH | RH SH TH | UI | SL | X5R | XTR | Z5U | Y5V
(Diclectric)
® total character
NO. OF total character
(102=1000=4)

@ WHRAEE NOMINAL CAPACITANCE A7 (unit): pF
R A Lk E
(Express Method) (Actual Value)
0RS 0.5 E: KPINBFATHHT, F=MHFH 0
- Note: the first two digits are significant; third digit
102 10X10 denotes number of zeros; R=decimal point.
224 22X10*

(B HEIRZ CAPACITANCE TOLERANCE

T B C D F G i K M S z
(Code)
TRE + + 0% | +80%
1 LOSPF | £10% | £20% | £50% | +10% | +20%
(Tolerance) | g 10pF | 025pF 2% | 20

Z¥F: B. C. DR REBHTHEE<10pF {IF5 5.

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

£ 3 0 £ 23 |
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(& #i%E Bk RATED VOLTAGE B A7 (unit): V
FR T SEFFE

(Express Method) | (Actual Value) | vz, S mifist s p B HHAT . ESMHTH 0 ML

6R3 6.3 .
—— R /AL

500 50X10
201 20% 10! Note: the first two digits are significant; third digit
102 10X 10 denotes number of zeros; R=decimal point.

@ i A EL TERMINAL MATERIAL STYLES

Mik2EA]  (Termination Styles) A (Express Method)
o L o <k ( Silver Solderable Termination} S
£l i 2k (Copper Solderable Termination) C
=2 Emm%  (Nickel Barrier Termination > N
® %) 3 PACKAGE STYLES
B T
1645 (Bulk Bag) g E3 (Taping Package)
M. BEREARYE Temperature Coefficient /Characteristics
I A ZHEREA FRARIR B A TARRAET
Dielectric | Reference Temperature Point | Temperature Coefficient | Operation Temperature Range
COG 20°C 0£30 ppnv'C -55°C~125°C
COH 20°C 0£60 ppnv’C -55°C~125°C
HG 20°C -33430 ppm/C -25C~85C
LG 20°C -75430 ppm/C -25°C~85°C
PH 20°C -150+ 60 ppm/C 25 C~85°C
RH 20°C 220460 ppm/C 25°C~85C
SH 20°C -330+ 60 ppm/C -25C~85C
TH 20°C 470+ 60 ppm/C 25 C~85°C
ul 20°C -750£ 120 ppm/C 25°C~85°C
SL 20°C -1000~+140 ppm/C -25C~85C
XITR 20°C +15% -55°C~125C
X5R 20°C +15% -55°C~85°C
Z5U 20°C -56%~—+22% 10°C~85°C
Y5V 20°C -80% ~—~+30% 25°C~85°C

#FiE: | RRFEBFRE R 28N i mE R X AR 20°C M 85°C Z A RA B EM, M1
FE AR IR R AR I TR Z A R R A E AR 20°C B E AR RIRER.

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. .
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h. BEWEKEEHRE Capacitance Range and Operating Voltage

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

6.3V 0.1—~470 100~~100,000 0.TuF~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 — 1,000~100,000
6.3V 0.1~4,700 100~~470,000 0.47ubF~ 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
25V 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 TukF~—~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 - 1,000~~4,700,000
6.3V 0.5~33,000 100~~2,200,000 2.2uF~47uF 1,000~~47,000,000
1oV 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
23V 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
1oV 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 W £ 23 W
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T Hi Rz iR FF &7 Capacitance
Size Code | Rated Voltage | COG (NPO) XTR 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

3035 16V 10~~100,000 470~~10,000,000 10uF~33uF 10,000-~22,000,000
25V 10~~100,000 470~-10,000,000 10uF~22uF 10,000~~10,000,000
50V 10~47,000 470~~10,000,000 10,000~10,000,000

B FREE P B RER A E B P TR R
Note: We can design according to customer special requirements .
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75 MO fH COG HERE  Hi-Q COG MLCC
.EZ)EH:
EETH M RF £8 LER HI-Q. K ESR. FMER WS FR1E .

0CQ. CG A

ik Q (bR RANBAZ S THERN, SERERQ M~RNE,, WEITRIHfLR,
KAEFIMEIE IMH2-24GHz Z 18, W EREEMEERNES, TIREEPHERBAEITEH.
KCQ th CG AR R I R0 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 HHH9Q {8 HE 300MHzZ FEIQ
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 2320 30 =150 =120
5.2 =900 =720 13 =375 =300 33 =140 =112
5.6 =850 =680 14 =350 =280 36 =130 =104
6.2 =800 =640 15 =325 2260 39 =120 =96
6.8 =700 =560 16 =300 2240 43 =110 =88
7.5 =650 =520 18 =250 2200 47 =100 =80
8.2 =575 =460 20 =225 =180 56 =80 =80
9.1 =525 =420 22 =215 =172 62 =80 =80
10 =500 =400 24 =200 =160 68 =80 =80
11 =450 Z360 27 =175 =140 82 Z80 =380
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4. PEESEASE  HIGH VOLTAGE MLCC
TREZENREEEERETZENREEBESRN T ZHAR. w&EM L, B RBNR T ZHEN
—MEAFRFEETERNTRE, ZFRECTREME. GeT2MERRELE, AR NER
TEER R MERE.

® [ Fii

S BRI R AR RS .

BT M O AL

3 H AT B AR I A R

RBEESR.

KETRESS.

RE IR IR B
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

FDC-DC Converters

¥ Back-lighting Inverters

g%ﬁ %&ﬁ %EE i’ﬁ[!unitz pF
RT#% TE®HE FXE 70 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 | = —eeeeeeee
1000V 01~100 | e e
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
1206 500V 0.1~1,500 150~33,000 |  ceeeeeeee-
1000V 0.1~1,000 150~10,000 |  ceeeeeeeee
2000V 0.1~270 150~2700 | e
£ 8 0 #* 23
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R #ss Trs & Z &30 { 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 |  —mememmee-
1000V 1.0~820 15022000 |  ememeemeee-
2000V 1.0~470 150~6,800 | smmemeeeee-
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 | s
2000V 2.0~470 150~10,000 |  seeeeeee
3000V 2.0~470 150~3300 |  —memeeee-
4000V 2.07~56 150~2200 |  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 |  eememeeee-
1812 1000V 3.0~1,200 150~47,000 | e
2000V 3.0~680 150~12,000 | -
3000V 3.0~470 150~4700 | e
4000V 3.0~220 150~3300 |  —memeeee-
5000V Z0=-86 | 0 mmesees | 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
—— 500V 5.0~6,800 150~470,000 | e
5595 1000V 5.0~2,200 150~536,000 |  cceeeee
2000V 5.0~1,000 150~33,000 | = ceeeeeeee
3000V 5.0~680 15012000 | e
4000V 5.0~560 1508200 | = oo
5000V 5.0~100 | s | e

#rk: HIREES RRERNHRSE TR .

Note: We can design according to customer special requirements.
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Measurement method of dielectric withstanding voltage for high voltage MLLCC

B U 3 Ty b (3 T v
Rated wvoltage range Measuring Method
EHLE 1 200%, 5 #, &= AT 50mA
F—— AN 5 R Y 0,5 %, M AW
Force 200%Rated voltage for 5 second. Max..current should not exceed 50 mA.
NN S B A 150%, 5 8, BB SomA
500V < Ve 1000V Ll 5B, BEAEIAE
Force 150%Rated voltage for 5 second. Max..current should not exceed 50 mA.
HO AT 5 B 4 120%, 5 8, BB SomA
1000V < V<2000V Ll 6, SB, BXHMANRE
Force 120%Rated voltage for 5 seconds. Max. .current should not exceed 50 mA.
EHET 120%, 5 #, = AT 10mA
e — TN 5 R 0,5 %, M KW
Force 120%Rated voltage for 5 seconds. Max..current should not exceed 10 mA.
J\. WEHEMIIIR  Reliability Test
I 5 BRI mow g7k
Item Technical Specification Test Method and Remarks
— A == 1 B s
s Ve R | W
g A EFEN RER T . Measuring Measuring
I y Capacitance
Cls | 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%
WL R 1.04£0.2Vems
HE Test Frequency: 1KHZ £ 10%
Capacitance o s Test Voltage: 1.0 +0.2Vmms
A HERRES | (o .
112 | N
= | H . X7R. Y5V: IR M= 12024 HZ
Class IT | Should be within the e
- P R :0.520.1 Vims
specified tolerance.
Test Frequency: 120 224 HZ
Test Voltage: 0.5 £ 0.1Vmms
Z5U: MR £0.1KHZ
M LR 00.5 £ 0.05Vims
Test Frequency: 1 £0.1KHZ
Test Voltage: 0.5 £0.05Vrms
s A == 3 B s
R il mz e _
DF } Measuring Measuring
Capacitance
MmEE LY Frequency Voltage
(OF, tan &) | 12 <0.56% Cr<5pF 1MHZ +10%
Dissipation | Clhss [ | <€ 15[(150/C)+7] X
& 5 I a SpF<Cr<50pF | IMHZ+£10%
Factor 10 1.0 £0.2Vrms
=0.15% S0pF=Cr=21000 pF | 1IMHZ £10%
=£0.15% >1000 pF 1KHZ +10%
£ 10 W #* 23 W
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ImHE TR m ok ok
Item Technical Specification Test Method and Remarks
=50V | 25V | 16V 63V C=10pF
MRS 1KHZ £10%
=15% MR & 1.0£0.2Vims
XR
<50 | <3505 | <5000 | <500 <(C<J’-3F'F | Test Frequency: IKHZ 100
=100% Test Voltage: 1.0+0.2Vrms
CZ33uF)
THE R IEY)
(DF. tan 5 ) 12k - C>10uF XJR. Y5V
o ks o O3V | W A% 120224 HZ
Dissipation | Class 1T o
MK EE S5 0.5 £0.1Vims
Factor
_ Test Frequency: 120£24HZ
=70
Lo g ° - Test Voltage: 0.5 £ 0.1Vrms
75U C<1.0 ot
- = <23 | <125% | <I25% | Z5UMPEAER 1 £0.1KHZ
'>° M H R 0.5 £0.05Vims
S Test Frequency: 1 =0.1KHZ
Test Voltage: 0.5 +0.05Vrms
M. MERL
> < e o
[2% | C=£10 nF, RiZ=50000M Q SRE ] 6045 Fb
1 e s e W
Class| | C>10 nF, Ri » Cr= 3008 WMRIBRE: <75%
it g il ) M\ 25CL£3T
(IR) w7p | C525 nE RiZ10000M @ MAFE B ER: <50mA
Insulation C>>25nF, Ri * Cg>>1008 Measuring Voltage: Rated Voltage
Resistance JIES Duration: 60 5s
Class II g <2780
Y5V | C<225 nF, RiZ4000M Q e /°+ ﬂ
75U | €25 nE Ri » Cy>1008 Test Temprature: 25°C £5°C
Test Current: =50mA
MEBE:
1 £300%@EE  [2K:250%8E®
I
Al 1~5 f F/EER: ANEL
SRS
o 50mA
ek N A B o o B (X WA A & E MLCC)
_ No breakdown or damage. Measuring Voltage:
Withstanding
Class | :300% Rated voltage
Voltage

Class II :250% Rated voltage

Duration: 1~35s

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

e

11 ;|
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Item Technical Specification Test Method and Remarks
K TR 80~120°C HYIRFE T Fil#k 10~30 £,
FHENKTF 95% Preheating conditions:80 to 120°C; 10~30s.
S AN JER R EHYERL GSnPb: 6337 | TCEYERL
Solderabily At least 95% of the terminal electrode is | JEEEAE 23545 ERRE 24515C
covered by new solder. VR 24055 AL 21055
Visual Appearance: No visible damage. Solder Temperature: 2355°C | Solder Temperature: 245+ 5°C
Duration: 222058 Duration: 222055
Wi NPO £ 5L cr | BV | FFERELE 100~200C BHRR T HA 1042 538
Tremn NFOw L Z5U | RBIRE: 265L57C
< £ 05% B & EHN A 101
. 05PF, BEME | 5-+10 e REREEAFEETE, 710 U LN ERERE
<+05%or LOSPE % THE.
&R whichever is langer ERE: 2412 B MESM: F8R
Resistance to - BNk Preheating condlitions: 100 t0 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 o] LRSS 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: ALO; 8 PCB
EMEE: 1mm
FEIEEE: 0.5mm/sec.
BA: mm
RS s T TN
— 20 { lT—l 0
Resistance MR TR MR, I mhd
. Appearance: No visible damage. ::%:/_£:
of Substrate & o E
(Bending 4542 4542
Strength)
Test Board: Al,O5; or PCB
Warp: lmm
Speed: 0.5mm/sec.
Unit: mm
AC/C < 4+10% The measurement should be made with the board in
the bending position.
£ o012 W HF 23 W
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W Ik

T H
Item Technical Specification Test Method and Remarks
gl ST Mt BMEA: SN WAL 1041
. No visible damage. Applied Force: SN Duration: 10 1S
Adhesion
A" (2 2. FFRERERE, 1 A8 RE: 24
*1h
WItE N &
I IRAL: 5 W, —MEMTELT 4 8
higEs RE (T I lal g
14 | FRBECEnD 30
iy g2 | BE (120 2~3
12, < 41%8%L1pF, 2 wilm  (+20)
i T H3 | EREFGEE 30
N M2: B: <+10% F4% | HilE (+20) 23
i B e a0 ! , J .
T EF: =£20% AEEHE (KE) WE: 24L12h
Coele Preheating conditions: up-category temperature, 1h
Class [ : ==£1%or L1pF, Recovery time: 24+ 1h
whichever is larger. Initial Measurement
ClassIl: B: =110% Cycling Times: 5 times, 1 cycle, 4 steps:
EF: =120% Step Temperature (°C) Time (min.)
1 Low- category temp. ("f o iis 30
2 Normal temp. (+20) il
3 Up- category temp. Qe w5) 30
4 Normal temp. (+20) il
Recovery time after test: 24 = 2h
[ 2% =4 020%H +1pF,
B & 2 i
M2£:B: <£10%
A EF: =£30%
C/C | Class |+ ==X2% or LIpF,
whichever 1s larger. B 40+2°C
ClassIl: B: <4£10% ML 90~95%RH
EF:. <+30% i 1a): 500 /it
wnnws | DE =2 BIIGARE | o ﬁﬁﬁ%ﬁ:: Zif ‘ ‘
Moisture No:L more than twice of initial value. | FEI Al 24 B[ 25); 48 (112
— [ 25: RiZ2500M Q B, Ri «Cp=2258 | Temperature: 40+2°C
A& R g Humidity: 90~05%RH
Class | : RiZ=2500M Q B, Ri ¢ Cp== | Duration: 500h
R 255 whichever is smaller. Recovery conditions: Room temperature
II2%: RiZ1000M Q BY, Ri «Cr=255 | Recovery Time: 24h (Class1) or 48h (Class2)
BB H PR E.
ClassI1: RiZ1000M Q 8} Ri* Cp=
258 whichever 1s smaller.
S T
Appearance: No visible damage.

&

13 I

A
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TiH BRI I R S
Item Technical Specification Test Method and Remarks
[ 2%, <+2%+1pF
WA EZPRRE
2% B: <420%
A EF: < £30% fREFH (<100V):
Class | ;== =2% or = 1pF, BE: 1.5 F8E TiFEE
whichever is larger. BfEl: 1000 /N
ClassIl: B: = £20% B 125°C (NPO. X7R) 85T (Y5V)
E.F: =430% FREE: ANAEN S0mA
| =2 TR BN
i in 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 (<<100V):
FAHE P RNE. Applied Voltage: 1.5 x Rated Voltage
Class [ : Ri=4000M Q 8 Ri » Cgp =408 | Duration: 1000h
R whichever is smaller. Temperature; 125°C (NPO. X7R) 8537C {Y35V>
M. RizZ2000M QB Ri* Cgp=2508 EX | Charge/ Discharge Current: 50mA max.
&2 PR NE 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 AE
Visual Appearance: No visible damage.
| 35, < 42%E+1pF FE R i
BB & 2 s 100V<HEBIE<500V: 25 TIFHRE
2% B: <£20% SOOVSFEHRE<1000V: 1.5 F LIEHE
A EF: <130% BEHRE>1000V: 1.2 FL{EHRE
C/C | Class I :=<£2% or £IpF, AfiEl: 100 /N
whichever is larger. FLELHIT: MR 50mA
ClassIl: B: = £20% B 125°C (NPO X7R); 85°C (Y5V)
R, EF: <430% WEFM: =R
AFTEg o || =2 BT WEME: 24 B (12, 248N (125,
Middle Not more than twice of initial value. Applied Voltage:
&high 125 RiZ4000M QB Ri» Cp=408 BLP | 100V =Rated Voltage<(500V: 2 Multiple
voeltage FHZ R NE 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
135 RiZ=2000MQE Ri* Cp=508 B | Charge/ Discharge Current: 50mA max.
2 chigg B Temperature: 125°C (NPO X7R); 85°C (Y5V)
Class I[[: RiZ=2000M Q 8 Ri » Cg =508 | Recovery Cenditions: Room Temperature
whichever is smaller. Recovery Time: 24h (Class 1), or 48h (Class2)
S T E
Visual Appearance: No visible damage.
R

L ITRAREE™ (A0 2 K AER):

P g CIREANR e E RO R E N ESEE TE Ih G, #EERENRENSFETIKE 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 & lhours.

%

14 W
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fi. A% PACKAGE
O LKL PAPER TAPING

Top cover tape [flH¢

Carrier tape(paper) {24

Chip hole(Pocket) 4554l

Polystyrene reel 7

Bottom tape Jih
%0402 4 g RF KA
Dimensions of paper taping for 0402 type
3 d PO
_ I _ |
: @
S 00 OF |
*qu
; b rr U Q
4- i 4 r bt . L
LS
- e }
t - :
P1{P2
7 Code | WI Ll D C B P1 P2 PO d t
040 065t | 115 | 8.00f | 350+ | 1.75¢ | 2.00£ | 2.00t

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

010 | 010 | 010 | 005 | 010 [ 005 | 005
MIEA 0603, 0805, 1206 KL F = 4y R~

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

%4174l Feeding hole

I L 77X Chip pocket
/ A

il EE
L T

VL L T O

Y
T Tape running direction
hip cap ‘ >, : b »
HERIEATI7
B O15 k23
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Unit: mm
45 Code
s A B C D E F G H I T
paper size
i 1.10 1.90 300 3.50 175 400 200 400 150 1.10
+010 +0.10 +0.10 +005 +010 +0.10 +0.10 +010 | 04010 | Max
G55 145 230 80 3350 175 400 2.00 400 1.50 110
+015 +015 1015 +005 +010 +0.10 +010 +010 | D010 | Max
p— 180 340 300 350 175 400 2.00 400 130 110
+020 +020 +020 +005 +010 +0.10 +0.10 +010 | 04010 | Max
TR R R BERIEERBA-.

@M R

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

EMBOSSED TAPING

Polystyrene reel fe#s

W OBRHE RSTEIES ‘0805~18127 AIp=Hh)

Dimensions of embossed taping for 0805~1812 type

#%# 7L Feeding hole

Top cover tape [E %

Carrier tape(paper f&I1=77

Chip hole(Pocket )i Fr fL

] B 77 7¢ Chip pocket

ri\/ et A\ Py -~ E
PR

! ! E i i D

f 4 ! | !
AL LY A\ N ) v ©

\/ + v (O hed
i | |
' ‘ b
H G F Tape running direction

Bt &5 )

3 23 |
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=
de
s A B é D* E F G H i T
Tapesize
0905 155 | 235 | 800 | 350 | 1.75 | 400 | 200 | 400 | 150 | 150
+020| 020 | 020 | +005 | 010 | 010 | 010 [+0.10|-040.10]| Max
1206 195 | 360 | 800 | 350 | 1.75 | 400 | 200 | 400 | 150 | 185
+020| +020 | +020 | +005|+010 | +010 | +010 | +01 |-040.10] Max
270 | 342 | 800 | 350 | 175 | 400 | 200 | 400 [ 155 3.2
2101 010 | 2010 | 2010 | 2005 | 2010 | 2010 [ £005 | +0.10 [-0010] Max
- 220 | 495 | 1200 | 550 | 175 | 400 | 200 | 400 | 150 3.0
+010| 010 | 000 | 005 | <010 | 010 | 005 [ +0.10]-0/+0.10] Max
366 | 495 | 12.00 | 550 | 175 | 800 | 200 | 400 [ 155 4.0
BIZ 1 o10| 2010 | 2010 [ 005 [ 010 | 2010 | 2005 | 010 [-0010| Max

FiE: *FoRMA N R BB RIEE .
Note: The place with “*” means where needs exactly dimensions.

O EIXHHEIEEH#  Structure of leader part and end part of the carrier paper

B () i ARk ki ik CHEIRED
End (Vacant position Chip carrier Vacant position Leader part(cover) tape
i ( p ) 1 p 1 P T part( ) p_J)
I T il iR i
P/
o 0 cC 0 00 sl oM ol ol o o O
[
i
JO0—0000—(—8000-1
e N i J e N
| i [ Al [ > |
FF 200 mm AF200mm  J:F 200 mm /Over 200 mm
over 200mm over 200mm {£1%77 I6)/ Moving Direction

¥ 2 Rt Reel Dimensions  (unit: mm)

2 17 ;| £ 23 W
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¥ R~PFE (CODE)

e A B C D E F G
; 50 EEEA

7 REEL $178+20 3.0 $13£05 21408 100+15 | 12max
50 ormore
50 EEEA

13" REEL 330420 3.0 ®13405 21408 100415 | 12max
30 ormore

® XTHWIUN

Taping specification

KIAFCH|E5RE  Top tape peeling strength
(a)dK#  Paper Taping / Cover tape peeling direction T 53 14
Cover tape
fiif)iind

MSU

b ~

) N

X
\ Carrier tape {£ 155

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

Cover tape HZ /

0~15°

Carrier tape f£i£#
FRAE: O IN<R|F58E<0.TN
Standard: 0.1N < peeling strength < 0. 7N
ERER, KTE AR, O REER. BRLE.

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

A RL2 B E4E Bulk Case Package #f7 (unit) :mm

Symbol A B T e D E
Dimension 6.80£0.10 §.8041.00 12002010 | 15.00+0.10/-0 | 2.00+0/-0.10 | 4.70x0.10
Symbol F W G H Iz 1
Dimension | 31.50+0.20/-0 | 36.00+0/-0.20 [ 19.00£0.35 7.00£035 110.00£0.70 | 5.0040.35
£ 018 I F£ 23 |
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AR = Packing Quantity

Rt BERXAHE (PACKAGE STYLE & QUANTITY)  unit: pes
(SIZE) FmEE (PTD AR (ET) WEEHE (BC) — L (BPD
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

jwu o S e A (R — 2000
T>>1.80mm 1000

1410 | e 2000 | e | e

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

-4 - S e R — 2000

T>>1.85mm 500

1825, 2220,
W5, 25, |00 s 1o S — 500
3035

AR GROEAMBETRES 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 4E The second package
Quantity: 5 reels (Max 25000pcs) Quantity: 12 cases (Max 300000pcs)
HE: 5% (25000pes BE) &g, 128 (/&% 300000pcs )

65mm Pl
| —~— S
\ 185mm 200mm
) .;I 385mm
197mm label #7% 425mm
Label 7%
PART No 2 S40#%
Production name 7 5 2 #§
QUANTITY :#& Ouanity (5
DATE H 34 Weight 5 &
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1. g Storage Methods
R R TR RIF IR A 6 I ATEBET O 8B R 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 IR Z Relative Humidity 20~70%

+—. {FHIREEEM Precautions For Use

2 2 Fr U BB AR (MLCC)TE A F BT B A =B B P A AT BE AR 0 TEAE W A RO 5 B SR i ] Foh B A
F R A TR B SR A R R B0 R AT R K AR S IR A B DAE (R F RO, B 5%
R B A ZGA BB R LA RSET B A H A ERERANTBORT. RE L.

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

Ay 36 4 R IR B 0 SR AR T B R TP B AR MR OB G R 2R BT IR TE S R ST (2
LT HIEE)

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. FI/#¥  Manual Soldering
FLEZREZEAE R REZANY T B E MG BE NI R, RN, i RBREE RS
L 2B PR E S A A S MEER S EARFRE SRR D R AR Z R e A E s
I AR F R SRR T DR AT AR R AR, R 3 FRU R A0 2R i BRI RN R iR B E R 25t
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.

o2 W 3£ 23 W
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3. BERER

o SRV 2

Too much solder

fE R A
Not enough solder

+=. #HFEEEHFA, Recommended Soldering Method

R H ik KT
A RET AL R B

Cracks tend to occur due to large stress.

EENERE ST
BELR BERBEATR
Weak holding force may cause bad

connection between the capacitor and PCB.

AR R IR HUERE 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 R/W
NPO / / RW
C=4.Tuf R
X7R /
0805 C<<4.7uf RW
C=1uf R
Y5V /
C<luf RW

H

21
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s R I i BERE HETEE BT
Size Temperature Characteristics RatedVoltage Capacitance Soldering Method
NPO / / R/W
Cz10uf R
XTR /
1206 C<<10uf R/W
Cz10uf R
Y5V /
C<10uf R/W
NPO / /
21210 XTR / / R
Y5V / / R

12577 3 Soldering method: R—[B|{R1E Reflow Solerin
g g

W42 Wave Soldering

+T=. HHFEERE MR The temperature profile for soldering

Bl (Re-flow soldering )
21210 AR HEF AT FHERE &

Temperature Peak Temperature
. i
(C) ’
300 = Preheating
wE 250 | ™ |230C
200 |
150
100
50

e

it —4rph B —aek 108 BRI H

Over 1 minute Over 1 minute Gradual cooling
Pb-Sn 158 T
RIS 230°C~250°C 240°C ~260°C
H 22 W £ 23 |
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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 [
« < Pt
Over | minute 3% max. Gradual
cooling
i — 7 H s
Pb-Sn JF& TR
RIERE 230°C~260C 240°C~270°C

TETHAANT . ¥R R E LS I REEE L AR E ST T<150°C.

F T /8% (Hand soldering)

Temperature
(C) - S Peak Temperature
300 L Preheating
250 [T -
wBE 200 |
150
100
50 |
h Over 1 minute 3smax.| Gradual
cooling
g —7r i B i &l
Sk
TR JERRRET | RETIER | MetRkER | BEE | 8B PREIS T
N } <1z | AR PR E
AZIR0C | HEE300C | mR20W | Ellmm | FRESs ‘ o
BE | EARE Tt
KURBRANAERE. .
£ 23 0 £ 23 W






