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SUMMARY

e 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.

X7R X5R X7S X6S X7R X5R X7S X6S material is a kind of material has high dielectric constant. The capacitor
made of this kind material is considered as Class 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  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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DIMENSIONS AND STRUCTURE
DIMENSIONS

I

QA

o / 7 T
% 2
—”_“* WB
WB
Type Dimensions  (mm)
British expression Metric expression L w T wB
0201 0603 0.6+ 0.03 0.3+ 0.03 0.3+ 0.03 0.15+ 0.10
0402 1005 1.00+ 0.05 0.50+ 0.05 0.50+ 0.05 0.25+ 0.10
0603 1608 1.60+ 0.10 0.80+ 0.10 0.80+ 0.10 0.30+ 0.10
< 0.55
0.80+ 0.20
0805 2012 2.00+ 0.20 1.25+ 0.20 1,00+ 0.20 0.50+ 0.20
1.25+ 0.20
0.80+ 0.20
1.00+ 0.20
1206 3216 3.20+ 0.30 1.60+ 0.30 195+ 0.20 0.60+ 0.30
1.60+ 0.30
1210 3225 3.20+ 0.30 2.50+ 0.30 < 2.80 0.60+ 0.30
1808 4520 450+ 0.40 2.00+ 0.20 <220 0.60+ 0.30
1812 4532 450+ 0.40 3.20+ 0.30 < 3.50 0.60+ 0.30
2220 5750 5.70+ 0.40 5.00+ 0.40 < 3.50 0.60+ 0.30
2225 5763 5.70+ 0.50 6.30+ 0.50 < 6.20 0.60+ 0.30
3012 7632 7.60+ 0.50 3.20+ 0.30 < 8.10 0.60+ 0.30
3035 7690 7.60+ 0.50 9.00+ 0.50 < 8.10 0.60+ 0.30
Note We can design according to customer special requirements
STRUCTURE
NO Name
W L

Ceramic dielectric

Inner electrode

Substrate electrode

Nickel Layer

Tin Layer
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HOW TO ORDER
0805 CG 101 J 500 N T
NOTES
DIMENSIONS
. 0201 0402 0603 0805 1206 1210 1808 1812 2220 2225 3035
SizeCocke
X
(Lx W) | 002x 00L | 004x 02 | 006x 003 | 00Bx 06 | 012x 006 | 012x 010 | 018x 008 | 018x 012 | 022x 020 | 02x 05 | 03X 0FH
inch
X
(Lx W) | 060x 030 | 100x 050 | 160x 080 | 200x 125 | 320x 160 | 320x 250 | 450x 200 | 450x 320 | 570x 500 | 570x 630 | 760x 900
mm
DIELECTRIC STYLE
S CG|CH |HG |IG|PH|RH|SH|TH | W | SL| X | B |BS|DS| E | F
(Dielectric Codke)
CO | CO Xo | X7 | X7 | X6 | 25 | Y5
o HG| LG | PH|RH|SH|TH| W |SL
(Dielectric) G| H R|R|S|S|U]|V
NOMINAL CAPACITANCE (unit) pF
(Express Method) (Actual Value)
OR5 0.5 0
1R0 1.0 R .y o —
; Note: the first two digits are significant; third digit
102 10x 10 denotes number of zeros; R=decimal point.
224 22x 10*
CAPACITANCE TOLERANCE
(Code) A B C D F G J K M S Z
* * * * =0t T £10% | 1209 | 4509 | +80%
(Tolerance) | 0.05pF | 0.10pF | 0.25pF | 0.5pF | 1.0% | 2.0% | 5.0% 200 | 20%
A B CD < 10pF

Note These capacitance tolerance A B, C, D are just applicable the capacitance that equals to or less than 10pF
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RATED VOLTAGE (unit) VvV
(Express Method) | (Actual Value) 0

6R3

6.3

R
500 50x 10°
201 20x 10!
102 10x 102

Note: the first two digits are significant; third digit
denotes number of zeros; R=decimal point.

TERMINAL MATERIAL STYLES

Termination Styles

(Express Method)

Silver Solderable Termination

S

Copper Solderable Termination C
Nickel Barrier Termination N
PACKAGE STYLES
B T
Bulk Bag Taping Package
/ Temperature Coefficient /Characteristics
Dielectric | Reference Temperature Point | Temperature Coefficient | Operation Temperature Range
COG 20°C 0+30 ppm/ -55 125
COH 20°C 0460 ppm/ -55 125
HG 20°C -33£30 ppm/ -25 85
LG 20°C -75£30 ppm/ -25 85
PH 20°C -150+ 60 ppm/ -25 85
RH 20°C -220+ 60 ppm/ -25 85
SH 20°C -330+ 60 ppm/ -25 85
TH 20°C -470+ 60 ppm/ -25 85
uJ 20°C -750+ 120 ppm/ -25 85
SL 20°C -1000 +140 ppm/ -25 85
X7R 20°C +15% -55 125
X5R 20°C +15% -55 85
X7S 20°C +22% -55 125
X6S 20°C +22% -55 105
Z5U 20°C -56% +22% 10 85
Y5V 20°C -80% +30% -25 85
20°C  85°C
20°C
Note Nominal temperature coefficient and allowed tolerance of class

capacitance between 20°C and 85°C. Nominal temperature coefficient of class

temperature of 20°C.

are decided by the changing of the

are decided by the

4
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Capacitance Range and Operating Voltage

Capacitance

Size Code Rated Voltage COG(NPO)(PF) Y5V (Z5U)(PF)
4V — —
6.3V —_— 10,000 100,000
1ov —
0201
16V — 10,000
25V o o
50V 0.5 100 —_—
VAV
6.3V —_— 1,000 1,000,000
v —_— 1,000 1,000,000
0402
16V —_— 1,000 220,000
25V —_— 1,000 220,000
50V 0.1 1,000 1,000 100,000
VAV o o
6.3V —_— 1,000 10,000,000
1oV —_— 1,000 10,000,000
0603
16V —_— 1,000 2,200,000
25V —_— 1,000 2,200,000
50V 0.1 6,800 1,000 1,000,000
VAV o o
6.3V —_— 1,000 22,000,000
v —_— 1,000 22,000,000
0805
16V —_— 1,000 10,000,000
25V —_— 1,000 4,700,000
50V 0.3 22,000 1,000 2,200,000
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Capacitance
Size Code Rated Voltage COG(NPO)(PF) Y5V (Z5U)(PF)
Y, — —
6.3V — 1,000 47,000,000
10V — 1,000 22,000,000
1206
16V — 1,000 22,000,000
25V — 1,000 10,000,000
50V 0.3 100,000 1,000 4,700,000
6.3V — 4,700 100,000,000
10V — 4,700 47,000,000
1210 16V — 4,700 22,000,000
25V — 4,700 10,000,000
50V 10 100,000 4,700 4,700,000
6.3V — —
10V — —
1808 16V — —
25V — —
50V 10 100,000 —
6.3V — 10,000 100,000,000
10V — 10,000 100,000,000
1812 16V — 10,000 22,000,000
25V — 10,000 10,000,000
50V 10 100,000 10,000 10,000,000
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Capacitance
Size Code | Rated \oltage X7R (PF) X7S(PF) X5R(UF) X6S(UF)
4V —_— —_— 0.015uF 1uF —_—
6.3V —_— —_— 0.015uF 1uF —_—
10V 100 10,000 e 0.015uF 0.1uF e
0201
16V 100 10,000 e e e
25V 100 10,000 e e e
50V —_— —_— —_— —_—
4V —_— —_— 0.1uF~10uF 0.1~2.2 uF
6.3V 100 470,000 100,000 470,000 0.1uF~4.7uF 0.1~2.2 uF
10V 100 470,000 100,000 470,000 0.1uF~4.7uF 0.1~1 uF
na02 16V 100 220,000 47,000 220,000 0.1uF~2.2 uF e
25V 100 100,000 22,000 100,000 0.1uF~2.2 uF e
50V 100 100,000 4,700 100,000 0.047uF~0.1 uF e
4V —_— —_— 0.47uF 22uF 0.1~10 uF
6.3V 150 2,200,000 470,000 2,200,000 0.47uF 22uF 0.1~10 uF
10V 150 2,200,000 470,000 2,200,000 0.47uF 22uF 0.1~10 uF
o0 16V 150 1,000,000 470,000 1,000,000 0.47uF 10uF 0.1~4.7 uF
25V 150 1,000,000 470,000 1,000,000 0.47uF 10uF 0.1~4.7 uF
50V 150 470,000 —_— 0.47uF 1uF —_—
4V —_— —_— 1uF 47uF 0.1~47 uF
6.3V 150 10,000,000 | 1,000,000 10,000,000 1uF 47uF 0.1~22 uF
10V 150 10,000,000 | 1,000,000 10,000,000 1uF 22uF 0.1~10 uF
o808 16V 150 4,700,000 1,000,000 4,700,000 1uF 22uF 0.1~10 uF
25V 150 4,700,000 1,000,000 4,700,000 1uF 10uF 0.1~10 uF
50V 150 2,200,000 e e e
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Capacitance
Size Code | Rated \oltage X7R (PF) X7S (PF) X5R(UF) X6S(UF)
4V e e 2.2uF ~100uF e
6.3V 200 22,000,000 | 2,200,000 22,000,000 2.2uF 100uF 0.1~100 uF
10V 200 22,000,000 | 2,200,000 22,000,000 2.2uF 47uF 0.1~22 uF
+200 16V 200 10,000,000 | 2,200,000 10,000,000 2.2uF 22uF 0.1~22 uF
25V 200 10,000,000 | 1,500,000 10,000,000 2.2uF 22uF 0.1~10 uF
50V 200 4,700,000 1,000,000 4,700,000 2.2uF 10uF —_—
6.3V 220 47,000,000 e 47uF 100uF 0.1~100 uF
10V 220 47,000,000 e 4.7uF 100uF 0.1~47 uF
1210 16V 220 22,000,000 | 3,300,000 22,000,000 4.7uF 47uF 0.1~22 uF
25V 220 22,000,000 | 2,200,000 22,000,000 4.7uF 22uF 0.1~22 uF
50V 220 10,000,000 | 1,000,000 10,000,000 e e
6.3V 220 4,700,000 e 4.7uF 100uF e
10V 220 4,700,000 —_— 4.7uF 47uF —_—
1808 16V 220 4,700,000 e 4.7uF 22uF —_—
25V 220 4,700,000 e 4.7uF 10uF e
50V 220 4,700,000 _ _ -
6.3V e e 10uF 100uF e
10v —_— —_— 10uF 47uF —_—
1812 16V 470 6,800,000 e 4.7uF 22uF —_—
25V 470 6,800,000 e 4.7uF 10uF e
50V 470 4,700,000 e e e

Note We can design according to customer special requirements.
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Q COG Hi-Q COG MLCC
RF Hi-Q ESR
e CQ CG
Q Q
1MHz~2.4GHz
CQ CG :
Application:

Hi-Q COG capacitors are ideally suited for RF and microwave application requiring high Q, low ESR, and high
resonant frequency
e Note for CQ and CG:
The following Q value is just confirmed by general customer. If there is a higher requirement for Q value
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 it according to their requirements

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

CQ Q CQ Capacitance value and Q value
00MHz Q 0MHz  Q 0MHz  Q

Capacitance Qvaleat300MHz | Capaditance Qvalueat 300MHz Capacitance | Qvalueat 300MHz
pF 0805 0603 pF 0805 0603 pF 0805 0603
4.7 > 1000 | > 800 12 > 400 > 320 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 > 260 39 > 120 > 96
6.8 > 700 | = 560 16 > 300 > 240 43 > 110 > 88
75 > 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 > 80 > 80
10 > 500 | = 400 24 > 200 > 160 68 > 80 > 80
11 > 450 | = 360 27 > 175 > 140 82 > 80 > 80
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Middle & high voltage MLCC is a kind of special design
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

HIGH VOLTAGE MLCC

performance of the circuit.

e APPLICATIONS
Analog & Digital Modems
LAN/WAN Interface
Lighting Ballast Circuits
\oltage Multipliers
DC-DC Converters
Back-lighting Inverters

special technology MLCC that bases on the

/unit: pF
Capacitance
Size Code Rated Voltage NPO X7R Y5V
100V 0.5 1,000 150 100,000 2,200 100,000
0603 200V 0.5 470 150 10,000 B
250V 0.5 470 150 10,000 B
100V 0.5 3,300 150 100,000 10,000 100,000
200V 0.1 1,500 150 22,000 10,000 47,000
0805 250V 0.1 1,500 150 22,000 10,000 47,000
500V 0.1 470 150 10,000 e
630V 0.1 470 150 10,000 —
1000V 0.1 100 o o
100V 0.5 3,300 150 1,000,000 15,000 470,000
200V 0.1 2,700 150 220,000 10,000 220,000
250V 0.1 2,700 150 220,000 10,000 220,000
1206 500V 0.1 1,500 150 33,000 e
630V 0.1 1,500 150 33,000 e
1000V 0.1 1,000 150 10,000 e
2000V 0.1 270 150 2,700 e
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/unit: pF
Capacitance
Size Code Rated Voltage NPO X7R Y5V
100V 1.0 6,800 150 2,200,000 15,000 1,000,000
200V 1.0 3,300 150 220,000 15,000 470,000
250V 1.0 3,300 150 220,000 15,000 470,000
500V 1.0 2,200 150 68,000 —
1210 630V 1.0 2,200 150 68,000 —
1000V 1.0 1,000 150 22,000 e
2000V 1.0 470 150 10,000 —
3000V e 150 680 —
4000V — 150 680 —
100V 2.0 4,700 220 2,200,000 150,000 1,000,000
200V 2.0 3,900 220 220,000 10,000 390,000
250V 2.0 3,900 220 220,000 10,000 390,000
500V 2.0 2,700 220 68,000 e
1808 630V 2.0 2,700 220 68,000 —
1000V 2.0 1,000 150 22,000 —
2000V 2.0 470 150 10,000 —
3000V 2.0 330 150 4,700 —
4000V 20 33 150 2,200 e
5000V 20 33 — —
100V 3.0 10,000 270 1,000,000 150,000 2,200,000
200V 3.0 6,800 270 1,000,000 100,000 470,000
250V 3.0 6,800 270 1,000,000 100,000 470,000
500V 3.0 4,700 270 150,000 —
1812 630V 3.0 4,700 270 150,000 —
1000V 3.0 1,200 270 56,000 e
2000V 3.0 1,000 270 12,000 —
3000V 3.0 560 270 4,700 e
4000V 3.0 220 270 3,300 —
5000V 3.0 68 — —
100V 3.0 22,000 12,000 1,200,000 150,000 2,200,000
200V 3.0 8,200 12,000 1,000,000 100,000 470,000
250V 3.0 8,200 12,000 1,000,000 100,000 470,000
500V 3.0 5,600 1,000 470,000 —
1895 630V 3.0 5,600 1,000 470,000 —
1000V 3.0 1,800 1,000 100,000 —
2000V 3.0 1,000 1,000 22,000 —
3000V 3.0 680 1,000 10,000 —
4000V 3.0 470 1,000 6,800 —
5000V 3.0 82 e e
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Capacitance
Size Code Rated Voltage NPO X7R Y5V
100V 5.0 27,000 22,000 1,200,000 150,000 1,500,000
200V 5.0 12,000 22,000 1,000,000 100,000 1,000,000
250V 5.0 12,000 22,000 1,000,000 100,000 1,000,000
500V 5.0 6,800 1,500 470,000 —_—
2290 630V 5.0 6,800 1,500 470,000 —_—
1000V 5.0 3,900 1,500 100,000 —_—
2000V 5.0 1,000 1,500 33,000 —_—
3000V 5.0 680 1,500 10,000 —_—
4000V 5.0 560 1,500 6,800 —_—
5000V 50 120 —_— —_—
100V 5.0 27,000 2,200 2,200,000 250,000 3,300,000
200V 5.0 12,000 2,200 2,200,000 220,000 2,200,000
250V 5.0 12,000 2,200 2,200,000 220,000 2,200,000
500V 5.0 6,800 2,200 470,000 —_—
2295 630V 5.0 6,800 2,200 470,000 —_—
1000V 5.0 3,900 2,200 100,000 —_—
2000V 5.0 1,000 2,200 47,000 —_—
3000V 5.0 680 2,200 15,000 —_—
4000V 5.0 560 2,200 6,800 —_—
5000V 50 120 —_— —_—
100V 5.0 27,000 150 3,300,000 15,000 1,500,000
200V 5.0 12,000 150 2,200,000 15,000 1,000,000
250V 5.0 12,000 150 1,200,000 —_—
500V 5.0 6,800 150 220,000 —_—
3012 630V 5.0 6,800 150 150,000 —_—
1000V 5.0 3,900 150 47,000 —_—
2000V 5.0 1,000 150 33,000 —_—
3000V 5.0 1,000 150~10,000 —_—
4000V 5.0 1,000 150~8,200 —_—
100V 5.0 27,000 47,000 4,700,000 10,000 2,200,000
200V 5.0 12,000 47,000 2,200,000 10,000 2,200,000
250V 5.0 12,000 47,000 2,200,000 10,000 2,200,000
3035 500V 5.0 6,800 5,600 1,000,000 e
630V 5.0 6,800 5,600 470,000 —_—
1000V 5.0 3,900 5,600 56,000 —_—
2000V 5.0 1,000 5,600 47,000 —_—

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

Rated voltage range Measuring Method
200%, 5 50mA
100V< V500V R
Force 200%Rated voltage for 5 second. Max..current should not exceed 50 mA.
150%, 5 50mA
500V< Vr< 1000V R
Force 150%Rated voltage for 5 second. Max..current should not exceed 50 mA.
120%, 5 50mA
1000V V< 2000V R
Force 120%Rated voltage for 5 seconds. Max..current should not exceed 50 mA.
120%, 5 10mA
2000V Vi< 5000V R
Force 120%Rated voltage for 5 seconds. Max..current should not exceed 10 mA.
Reliability Test
Item Technical Specification Test Method and Remarks
Measurin Measurin
o Capacitance 9 g
Class Should be within the Frequency \oltage
specified tolerance. < 1000pF IMHZ+ 10%
1.0+ 0.2Vrms
1000 pF 1KHZ+ 10%
25 +3
Test Temprature: 25 + 3
C< 10uF s IKHZ+ 10%
1 1.0+ 0.2Vrms
Test Frequency: 1IKHZ+ 10%
Capacitance Test Voltage: 1.0+ 0.2Vrms
C 10uF
- X7R X5R X7S X6S Y5V
Class Should be within the 120+ 24 HZ
specified tolerance. 0.5+ 0.1Vrms
Test Frequency: 120+ 24 HZ
Test Voltage: 0.5+ 0.1Vrms
Z5U :1+ 0.1KHZ
:0.5+ 0.05Vrms
Test Frequency: 1+ 0.1KHZ
Test Voltage: 0.5+ 0.05Vrms
DF Measurin Measurin
Capacitance g g
Frequency \oltage
(DF, tand ) < 0.56% Cr 5pF IMHZ+ 10%
Dissipation | Cls ™™ 5r150/cr)+7]x 10* | BSpFs Cr 50pF | 1MHZ: 10%
Factor 1.0+ 0.2Vrms
< 0.15% 50pF< Cr< 1000 pF IMHZ+ 10%
< 0.15% 1000 pF 1KHZ+ 10%

13
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Item Technical Specification Test Method and Remarks
>
7R | sov v 16V v 6.3V
X5R <35% | <35% |<L50% |<50%
X7y C C C C C< 10uF
X6S | < 047uF | O47uF | OA5puF | O15uF : IKHZ+ 10%
> | 25% | <100% | <100% | <100% | <100% : 1.0+ 0.2Vrms
0402 C= C= C=z= C = | Test Frequency: 1IKHZ+ 10%
047uF | O47uF | O15uF 015uF Test Voltage: 1.0+ 0.2Vrms
>
(DF, tan X7R/ | 50V 2V 16V v 63V C 10uF X7R XBR X7S X6S Y5V
o) Class | X5R <50% |[<T75% | <75% : 120+ 24 HZ
Dissipation X7y C C C :0.5¢ 0.1Vrms
Factor X6S | < <50% OM7uF | O47uF | 0047uF | Test Frequency: 120+ 24HZ
3% | T <10% <10% | <10% Test Voltage: 0.5+ 0.1Vrms Z5U:
0402 C C C 1+ 0.1KHZ
0047uF | 0047UF | O047uUF :0.5+ 0.05Vrms
> 25V 16V 10V 6.3V | Test Frequency: 1+ 0.1KHZ
oy < 70% Test Voltage: 0.5+ 0.05Vrms
U < g 0%1.0pF < 15% <15% | <1%
C> 10uF
500V
C< 10 nF, Ri= 50000MQ 160+ 5
Class | C 10nF, Rie Cg= 500S < 75%
25 +3
XTR/ < 50mA
Insﬂlzzion X8R/ | C< 25nF, REZ 10000MQ Measuring Voltage: Rated Voltage Max
i X789 | C 25nF Rie Cgr 100S 500V
ResIStance | s | x65 Duration: 60+ 5s
Y5V | C< 25 nF, Riz 4000MQ Test Humidity: < 75%
750 | C 25nF Rie Cx  100S Test Temprature: 25 £ 5
Test Current: < 50mA
:300% :250%
15 /
50mA
DOWV) ( MLCC)
Dielectric Measuring Voltage:
Withstanding No breakdown or damage. Class :3900% Rgted voltage
\bliage Class :250% Rated voltage

Duration: 1 5s

Charge/ Discharge Current: 50mA max.
(This  method excludes high-voltage
MLCC)
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Item Technical Specification
Test Method and Remarks
80~120 10~-30
95% Preheating conditions:80 to 120 ; 10~30s.
: SnPb 6337
Solcerabilty At least 95% of the terminal electrode is 1235t 5 1245+ 5
covered by new solder. 2+ 055 12+ 055
Visual Appearance: No visible damage. Solder Temperature: 235+ 5 Solder Temperature: 245+ 5
Duration: 2+ 05s Duration; 2+ 05s
NPO SL XTRXER/ | Y5V 100~200 10+ 2
ltem NPOtoSL XT7S/X6S U : 265+ 5
<+ 05% % 110+ 1s
ACE 05PF S0 -10+2 10
<+ 05%or + 05PF 0%
whichever is larger 24+ 2
Resistance to DF Preheating condiitions: 10010200 ; 10+ 2min.
Soldering Heat Same to initial value. Solder Temperature: 265+ 5
Duration: 10+ 1s
IR - . . o
Same to initial value. Clean the capacitor with solvent and examine it with
> 950 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
Al,O; PCB
1mm
0.5mm/sec.
mm
Resistance | appearance: No visible damage.
to Flexure

of Substrate
(Bending
Strength)

A C/C < + 10%

45+ 2
Test Board: Al,O;or PCB
Warp: 1mm
Speed: 0.5mm/sec.
Unit: mm

45+ 2

The measurement should be made with the board in

the bending position.
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Item Technical Specification Test Method and Remarks
Termination oN 10+ 15
. . _ g
Adhesion No visible damage. Applied Force: 5N Duration: 10+ 1S
2 1 24+ 1h
5 4
A C/C: 1 Novezs 30
<+ 1% =+ 1pF, 2 (+20) 2 3
3 (Vovizsusmaes xosiion 30
4 (+20) 2 3
B,X_,BS,DS: Os + 10% 24+ oh
Temperature EF: <+ 20% Preheating conditions: up-category temperature, 1h
Cycle _ Recovery time: 24+ 1h
Class : < i 1% Or_i 1pF, Initial Measurement
whichever is larger. Cycling Times: 5 times, 1 cycle, 4 steps:
Class Time
B,X,BS,DS: < + 10% Step Temperature (min.)
. 0 .
EF: == 20% 1| Lowclegpylemp (=) | 30
2 Normal temp. (+20) 2 3
3 Up-category temp. (VeUzsinsnsss ses-ics 30
4 Normal temp. (+20) 2 3
Recovery time after test: 24+ 2h
1<+ 2% + 1pF
:B,X,BS,DS:< + 10%
A EF: <+ 30%
C/IC | Class : <+ 2%or + 1pF,
whichever is larger. 40+ 2
Class : B,X,BS,DS:< + 10% 90~95%RH
EF: <+ 30% 500
DF s 2
Moisture Not more than twice of initial value. 24 ( ) 48 ( )
Resistance Ri= 2500MQ Rie Cg> 25S | Temperature 40t 2
: Humidity 90~95%RH
Class : Ri= 2500MQ Rie Cg= | Duration 500h
IR 25S whichever is smaller. Recovery conditions Room temperature
Ri> 1000MQ  Rie Cgr=> 25S | Recovery Time 24h (Classl) or 48h (Class2)
Class : Ri= 1000MQ Rie Cr=>
25S whichever is smaller.
Appearance: No visible damage.
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FENGHUA

Fenghua Advanced Technology (Holding) CO. , LTD

Item Technical Specification Test Method and Remarks
<+ 2% + 1pF
B,X,BS,DS: < + 20% < 100V
A EF: <+ 30% 15
C/IC | Class =+ 2% or + 1pF, 1000
whichever is larger. 125 NPO X7R X7S 85 X5R Y5V
Class :B,X,BS,DS: < + 20% 105 X6S
EF: <+ 30% 50mA
<2
DF Not more than twice of initial value. 24 48
Life Test Ri= 4000MQ  Rie Cgr= 40S | Low-\oltage < 100V
: Applied Voltage: 1.5 x Rated Voltage
Class : Ri= 4000MQ Rie Cg=> | Duration: 1000h
IR 40S whichever is smaller. Temperature 125 NPO X7R X7S 85 X5R
Ri= 2000MQ  Rie Cg> 50S | Y5V 105 X6S
: Charge/ Discharge Current: 50mA max.
Class : Ri= 2000MQ Rie Cr> | Recovery Conditions: Room Temperature
50S whichever is smaller. Recovery Time: 24h (Class 1), or 48h (Class2)
Visual Appearance: No visible damage.
<+ 2% + 1pF
100v< 500v 2
B,X,BS,DS: < + 20% 500V< < 1000V 15
A EF: <+ 30% 1000V 1.2
C/IC | Class :< % 2%or £ 1pF, 1000
whichever is larger. 50mA
Class :B,X,BS,DS: < + 20% 125 NPO X7R X7S 85 X5R Y5V
EF: <+ 30% 105 X6S
<2
Middle DF Not more than twice of initial value. 24 48
&high Ri> 4000MQ  RieCg> 40S | Applied Voltage:
voltage . 100V< Rated Voltage 500V 2 Multiple
Life Test Class : Ri= 4000MQ  Rie Cgr> | 500V< Rated Voltage< 1000V 1.5 Multiple
40S whichever is smaller. 1000V Rated Voltage 1.2 Multiple
IR - - o
Ri> 2000MQ  Rie Cg> 50S | Duration: 1000h
, Charge/ Discharge Current: 50mA max.
Class : Ri= 2000MQ Rie Cgr> | Temperature 125 NPO X7R X7S 85 X5R
50S whichever is smaller. Y5V 105  X6S
Recovery Conditions: Room Temperature
Visual Appearance: No visible damage. Recovery Time: 24h (Class 1), or 48h (Class2)
2
1h 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 1hour. Then recovery the capacitor at

standard pressure conditions for 24+ 1hours
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FENGHUA Fenghua Advanced Technology (Holding) CO., LTD
PACKAGE
PAPER TAPING

Top cover tape

Carrier tape(paper)

Chip hole(Pocket)

Polystyrene reel

Bottom tape

0201 0402

Dimensions of paper taping for 0402 type

. 4]
PL{P2]
w1 L1 D C B P1 P2 PO d t
Code
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/+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/+0.10 | Below
‘ 0603 0805 1206’
Dimensions of paper taping for 0603 0805

1206 types.

18

27




FENGHUA

Fenghua Advanced Technology (Holding) CO. , LTD

Feeding hole .
Chip pocket
e/ L I
o O " S Sy O
N S NV / NV N 1
- D
| L
j v
T Chip cap . H =<G—-» F Tape running direction R
Unit mm
Code
A B C D* E F G* H J T
paper size
0603 110 190 800 350 175 400 200 400 150 110
+0.10 +0.10 +0.10 +005 +0.10 +0.10 +0.10 +010 | 04010 Max
0805 145 230 80 350 175 400 200 400 150 110
+015 +015 +015 +005 +010 +0.10 +0.10 +010 | 04010 Max
1206 180 340 800 350 175 400 200 400 150 110
+020 +020 +020 +005 +0.10 +0.10 +0.10 +010 | 04010 Max

*

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

EMBOSSED TAPING

Polystyrene reel

( * 0805~1812’
Dimensions of embossed taping for 0805~1812 type

)

Top cover tape

Carrier tape(paper)

Chip hole(Pocket)
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FENGHUA

Fenghua Advanced Technology (Holding) CO. , LTD

Feeding hole Chip pocket
/
s D
) g G ‘ F Tape running direction :
A B C D* E F G* H J T
Tapesize

0805 1.55 2.35 8.00 3.50 1.75 4.00 2.00 4.00 1.50 1.50
+020 | £020 | £+0.20 | £0.05 | £0.10 | £0.10 | £0.10 [ £0.10 | -0/+0.10 | Max
1206 1.95 3.60 8.00 3.50 1.75 4.00 2.00 4.00 1.50 1.85
+020 | £020 | £+0.20 | £0.05 | £0.10 | £0.10 | £0.10 [ +0.1 |-0/+0.10 | Max

1910 2.70 3.42 8.00 3.50 1.75 4.00 2.00 4.00 1.55 3.2
+0.10 | £0.10 | £0.10 | £0.05 | £0.10 | £0.10 | £0.05 | £0.10 | -0/+0.10 | Max

1808 2.20 4.95 12.00 5.50 1.75 4.00 2.00 4.00 1.50 3.0
+0.10 | £0.10 | £0.10 | £0.05 | £0.10 | £0.10 | £0.05 | £0.10 | -0/+0.10 | Max

1812 3.66 4.95 12.00 5.50 1.75 8.00 2.00 4.00 1.55 4.0
+0.10 | £0.10 | £0.10 | £0.05 | £0.10 | £0.10 | £0.05 | £0.10 | -0/+0.10 | Max

*

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

End (Vacant position)

Structure of leader part and end part of the carrier paper

Chip carrier

Vacant position

Leader part(cover) tape)

150 mm
over 150mm

>l

150 mm
over 150mm

150 mm /Over 150 mm
/ Moving Direction

i
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FENGHUA Fenghua Advanced Technology (Holding) CO., LTD

Reel Dimensions (unit: mm)

CODE
A B C D E F G
7REEL | @178 20 3.0 @13 05 | @21+ 08 %0 100+ 15 | 12max
@50 ormore
13 REEL | @330+ 20 3.0 @13t 05 | @21+ 08 ¢ =0 100+ 15 | 12max
@ S00rmore

()

(b)

Taping specification
Top tape peeling strength
Paper Taping

Cover tape peeling direction

/"

Cover tape
_— 0~15°
> ’ S

Carrier tape

Embossed Taping

Cover tape peeling direction

0 15°

-

Cover tape /
\
L

|

\ Carrier tape
0.1IN< <0.7N
Standard: 0.1N < peeling strength < 0.7N

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

21 27




FENGHUA

Fenghua Advanced Technology (Holding) CO. , LTD

Bulk Case Package unit :mm
Symbol A B T C D E
Dimension 6.80+ 0.10 8.80+ 1.00 | 12.00+ 0.10 | 15.00+0.10/-0 | 2.00+0/-0.10 | 4.70+ 0.10
Symbol F W G H L |
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
Packing Quantity
(PACKAGE STYLE & QUANTITY)  unit: pcs
(SIZE) PT ET BC BP
0201 15000 | - 20000 5000
0402 10000 | @ - 20000 5000
0603 4000 | - 15000 5000
0805 4000 3000 10000 5000
T< 1.35mm 3000
1206 4000 5000 5000
T 1.35mm 2000
T< 1.80mm 2000
1210 | e e 2000
T 1.80mm 1000
1410 | - 2000 | - e
1808 | @ - 2000 | @ e 2000
T< 1.85mm 1000
1812 | e e 2000
T 1.85mm 500
1825 2220
2025 2225 | @ ---meee- 500 | @ - 500
3035

Note We can choose packing style and quantity can be according to the customer’s requirement.
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FENGHUA Fenghua Advanced Technology (Holding) CO., LTD
° Outer packing
The first package The second package
Quantity: 10 reels Quantity: 6 cases
10

115mm

\ 180mm
180mm label

PART No Ui

QUANTITY : Pro u.ctlon name
Quantity

DATE Weiaht

Storage Methods
6 ( )

The guaranteed period for solderability is 6 months  (Under deliver package condition).
/Storage conditions
[Temperature  5~40 /Relative Humidity 20~70%
Precautions For Use
(MLCC)

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. Soldering Profile

)

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).
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FENGHUA Fenghua Advanced Technology (Holding) CO., LTD

Manual Soldering

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.

Optimum Solder Amount for Reflow Soldering

Too much solder \|
i ‘ Cracks tend to occur due to large stress.

[ —k Weak holding force may cause bad
= = connection between the capacitor and PCB.

Not enough solder

Recommended Soldering amounts

4.1 4.2
The optimal solder fillet amounts for re-flow soldering The optimal solder fillet amounts for wave soldering

AE #/h0.2mm* ;rEFFEFEU‘F

{ ) [ \

. o HA
T RNEEAL S -

4.3
The optimal solder fillet amounts for reworking by using soldering iron

J= e

f )

SE




FENGHUA Fenghua Advanced Technology (Holding) CO., LTD

Recommended Soldering Method

Size Temperature Characteristics RatedVoltage Capacitance | Soldering Method
NPO / R
0201 X7RIX5R/X7S/X6S / R
Y5V / R
NPO / R
0402 X7RIX5R/X7S/X6S / R
Y5V / R
NPO / R/W
C= 1uf R
X7RIX5R/X7S/X6S /
0603 C 1uf R/W
C= 1uf R
Y5V /
C 1uf R/W
NPO / / R/W
C= 4.7uf R
X7RIX5R/X7S/X6S /
0805 C 4.7uf R/W
C= 1uf R
Y5V /
C 1uf R/W
NPO / / R/W
C= 10uf R
X7RIX5R/X7S/X6S /
1206 C 10uf R/W
C= 10uf R
Y5V /
C 10uf R/W
NPO / / R
> 1210 X7RIX5R/X7S/X6S / / R
Y5V / / R

Soldering method R—

Reflow Solering

W— Wave Soldering

25
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FENGHUA Fenghua Advanced Technology (Holding) CO., LTD

The temperature profile for soldering
Re-flow soldering

Temperature Peak Temperature
()
300
250
200
150
100
50
30~60S
Pb-Sn
Pb-Sn soldering Lead-free soldering
230 250 240 260
Peak temperature

T< 150

While in preheating,please keep the temperature difference between soldering temperature and surface

temperature of chips as: T< 150

Wave soldering

Temperature
() Peak Temperature
300 L Preheating
250 | < >
200 |
150
100
50 |
) Over 1 minute - ‘33 max. A Gradual
cooling
Pb-Sn
Pb-Sn soldering Lead-free soldering
230 260 240 270
Peak temperature

T< 150

While in preheating,please keep the temperature difference between soldering temperature and surface

temperature of chips as: T< 150
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FENGHUA

Fenghua Advanced Technology (Holding) CO. , LTD

Hand soldering

Temperature
( )
300 Peak Temperature

— Preheating
250 | © v
200 |
150
100 |
50 [
) Over 1 minute "35 max.‘ Gradual
cooling
Conditions
Temperature of Power of O o Solderi Solder peste
. el re . ing . .
Preheating o o solderingiron ) Restricted conditions
solderingironhead | solderingiron time amournt
head
20w
300 1mm B | <12
) 20Watthe ) )
<130 Highest Hichet 1mm 3satthe < 12chip Please avoid the derect contact
19 . L
temperature:300 recommended longest thickness between soldering iron head
and ceramic components

27
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Ceramic Disc Capacitor

T

How to Order

F 05 NPO A A 104 z T E
]
RATED
VOLTAGE DIELECTRIC LEAD FORM TOLERANCE COATING
T.C.
D 16V (r€) C | +0.25PF E | Epoxy Resin
A 2.5mm
E 25V EIA CODE PITCH D | +0.5PF P | Phenol Resin
F 50V NPO B 5.08mm J +5%
G 63V N150 C | 7.5mm K +10%
H | 100V N220 D | 10mm M| +20%
[ 160V N330 E Z | +80-20%
J 250V N470
K | 500V N750
I {
L vy SL CAPACITANCE PACKING
M 2KV Y5E 1RO 1PF B BULK
P 3KV Y5P 100 10PF T | AMMO PACK
Q | 4Kkv Y5U 101 | 100PF R | REEL PACK
R | 6KV Y5V 102 | 1000PF
) 8KV 5V 103 | 0.01uF
T | 10kv Z5U 104 0.1uF
U | 12KV
X | 250VAC
Y | 400VAC
LEAD FORM
SIZE(MAX DIA) 1 LONG LEADS
3 | CUTTED LEADS
04 | 4mm 4 | STRAIGHT LEADS
05 5mm TAPING
5 INNER KINK
06 | 6mm TAPING
07 Zmm o | BIGINNERKINK
TAPING
08 8mm DOUBLE INNER
7
09 9mm KINK
g | DOUBLE OUTER
10 10mm KINK
1 11mm 9 OUTER KINK
12 12mm
13 13mm
14 14mm
www.fenghua.com
1M
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M {217 A Revise your resume

[i7%: BxA BITAS BITA
Version Date Amendments Amendments
A0 2024-1-15 Feop R UL SR BT R R Y 2 Ty

The new format requires that the entire page
be reorganized.

E: 1 ERFrRM 2 AR AR, £FRREERN, NERBEBUILARTTBITEMZAANF, EM

-k
FREERILAP C NBHMZEF.

2. FRAREG, EAREASEREEFETRXTHNSHEERSHE, TURLEERE; AARERESER
HEZS, SEEMY X7R R A BE X7S,X7TX6S,X5R Hi% H st A B HifmA S Mg,

Note: 1. The contents provided above are product specifications. Fenghua reserves the right to modify this content

without notice when the product is unchanged. Any product change will be notified to the customer in PCN,

2. In the product specification, the same specifications and capacity and temperature characteristics can
be delivered high voltage model specifications, can be fully covered low voltage; with the same specifications
and capacity and voltage products, temperature characteristics X7R products can be covered X7S, X7T, X6S, X5R

detailed model specifications are no longer listed in the specification book
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WMERERT FREEERE

General series of ceramic chip capacitors ==
Feature - —]

*BEMALEN, BASTUREME

There is high reliability on monolithic structure of laminated layers.

*EAMRMNIGESTTIRMNTEE, &R TR S RIEEE

And its character of excellent soldering ability and

soldering resistance ability is suitable for reflow soldering and peak soldering.

*BAARENESELREMRERE

It includes high and stable capacitance.

*ESRE: AN FEMNNEERA [ LBER. HP 006, COHHEFREMEERRE, LFTHERE. BEMMENE®R
T, ERTRRRE, REMERSHSINERE.

High Frequency Type: This kind of dielectric material is considered as Class [ capacitor. COG and COH capacitors have t
he most stable electrical performance, which almost does not change with the change of temperature, voltage or time, they
are suitable for the low-loss and high stability requirement circuits.

*X7TR. X7S. X7T. X6S\ X6T. X5R. : WWENFMBHIEERRA I XEBER, EARSHNEEY, T2 | XERH
, EARRENEERYE, ERTRETE, REHERTSHRESD, MRE. 85, FK. ENFREP,

L

X7R. X5R. X7S. X6S: X7R. X5R. X7S. X6S 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 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.

#ATHRAE: GB/T 21041-2007 GB/T 21042-2007

Executive Standard: GB/T 21041-2007 GB/T 21042-2007

\ 2575

Application

*NATEMIER, BE. 5k, B, SMETHRE

It is suitable for all kinds of filter, coupled, harmonic vibration, bypassing and high frequency circuits.

o1k 24 W
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o R
SBISRRE
How To Order
0805 CG 102 J 500 N T
Ry At Tféyﬁf Ra%ZdE \‘/%E; e B
Size Code : PO 9 Package Styles
Capacitance B{(unit): V ge sty
R [KX® KX RRAR SPRME FRRAR SEPRME . e
Mg (LxW) (LxW) Express Actual Express | Actual Value ®RAR | BEHR
Size  [inch mm Method Value Method Express | Package
Code Method Styles
1005 |0.01x0.005| 0.40x0.20 OR5 05 6R3 6.3 e
0201 | 0.02x0.01| 0.60x0.30 : e
.02x0. .60x0.
1RO 1.0 500 50%x10° B gu”(
0402 |0.04x0.02 | 1.00%0.50 ag
1
0603 | 0.06x0.03 | 1.60%0.80 102 1010 201 2010 s
ba I LIV & S E SR I SKANEFREEE ;
e =~ — g s T T
0805 |008x005) 200+1.25 =, BHHFH 0 M ¥, B=HFH 0MA Paekose
1206 | 0.12x0.06 | 3.20x1.60 #; RANMR. #; RANS.
Note: the first two digits Note: the first two
1210 | 0.12x0.10 | 3.20%x2.50 ianificant: th'd?ﬂ' it digitsare significant; third
1808 | 0.18x0.08 | 4.50x2.00 are signiticant, third digi digit denotes number of
: : . : denotes number of zeros; zeros; R=decimal point.
1812 | 0.18x0.12 | 4.50x3.20 R=decimal point.
e BERE g Sk
Dielectric Code Capacitance Tolerance Terminal Material Styles
I > =] s
Sigjftii B fzg . lla% & kR FoRAR
Code Dielectric ode olerance Note Termination Express
A +0.05pF A. B\ C. DRIz Styles Method
ce coe B 2010pF | BERTEES SRRk
X X5R 10pF B9/~ Mo
5 c +0.25pF pF 7= Copper c
B X7R These Solderable
BS v D +0.50pF Capacitance Termination
- 1% G E
BT X7T G 409, tolerance A, Nickel Barrier N
DS X6S = " B, C, D are just Termination
DT X6T J 15% applicable  the
0,
K £10% capacitance that
M £20% equals to or less
S | -20% +50% | than 10pF.
Z -20% +80%
) Jad-n )
Product Structure w L
Fs B
NO Name IA/
RENR
@ Ceramic dielectric T
® PR
Inner electrode —
® SMERAR
Substrate electrode @
@ BE @)
Nickel Layer ® ®
® Wz — =9
Tin Layer

2003k 24 W
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&= mRt

Product Dimensions |

] L

e T

IS Type R~f Dimensions  (mm)
RHER AETEZS HERIE
British Metric expression L W T WwB Special Instructions
expression
1005 0402 0.4+0.02 0.2+0.02 0.240.02 0.1+£0.03 All
0.6+0.03 0.3+0.03 0.3+0.03 0.15+0.05 C<O0.1uF
0201 0603
0.6+0.05 0.3+£0.05 0.3+0.05 0.15+0.05 C=0.1uF
1.00£0.05 0.50+0.05 0.50£0.05 0.25+0.05 C<0.22uF
0402 1005 1.00£0.15 0.50+0.15 0.50+0.15 0.25+0.05 0.22uF<C<10uF
1.00+0.20 0.50£0.20 0.50+0.20 0.25+0.05 C=10uF
1.60£0.10 0.80+0.10 0.80+0.10 0.35+0.20 C<1uF
0603 1608
1.60+0.20 0.80+£0.20 0.80+0.20 0.35+0.20 C=1uF
2.00£0.20 1.25+0.20 0.80+0.20 0.50+0.20 C<0.47uF
0805 2012
2.00£0.20 1.254£0.20 1.25+£0.20 0.50+0.20 C=0.47uF
3.20£0.30 1.60+0.30 0.80+0.20 0.60+0.30 C<220nF
1206 3216 3.20+0.30 1.60£0.30 1.00£0.20 0.60+0.30 220nF<C<1yF
3.20+0.30 1.60+0.30 1.60£0.30 0.60+0.30 C=1uF
1210 3225 3.20+0.30 2.50+0.30 <2.80 0.60+0.30 All
1808 4520 4.50£0.40 2.00£0.20 <2.20 0.60+0.30 Al
1812 4532 4.500.40 3.20£0.30 <3.50 0.60+0.30 Al

#iE: 1, FREKEE “T" ERFAFRAES “FETERERE" . 2. AIRBEFHSHRERZITHFEEFPERI~ M.
Note: 1. The specific thickness of the product can read "capacity range and voltage "in this approval sheet
2. We can design according to customer special requirements

BERAB/4EM Temperature Coefficient /Characteristics

NS SERER HRHRRE R TiERESERE
Dielectric Reference Temperature Point Temperature Coefficient Operation Temperature Range

COG 20°C 0£30 ppm/C -55°C~125C

X7R 20°C +15% -55°C~125C

X78 20°C +22% -55C~125C

X7T 20°C -33%~+22% -55C~125C

X6S 20°C +22% -55'C~105C

X6T 20°C -33%~+22% -55°C~105C

X5R 20°C +15% -55'C~85C

#£iF: | REEIFIFREE RBA R IFRERRAIRET 20°C 1 85°C Z BB FETWRAER, M I XBEFFIAREERABRIRBIE
SEEZ B R EHEXT 20°C BB ET W RFHER .

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 Il are decided by the temperature of 20°C.

3003k 24 W
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Capacitance Range and Operating Voltage

GENERAL MLCC

I X ARAFBEENEEEREEERTIR

A list of the specific voltage-specific capacitors of Class | capacitors

LS

Dielectric

CoG

R+t

Dimension

1005
(0.4mm*0.2mm)

0201
(0.6mm™*0.3mm)

0402
(1.0mm™*0.5mm)

0603
(1.6mm™*0.8mm)

REHE
Capacity/
Voltage
0.1pF
0.2pF
0.5pF
1pF
1.2pF
1.5pF
1.8pF
2.0pF
2.2pF
2.7pF
3.0pF
3.3pF
3.6pF
3.9pF
4.7pF
5.0pF
5.6pF
6.8pF
8.0pF
8.2pF
10pF
12pF
15pF
18pF
22pF
27pF
33pF
39pF
47pF
56pF
68pF
100pF
120pF

10V

16V | 25V | 50V 25V

150pF

180pF

220pF

270pF

330pF

390pF

470pF

560pF

680pF

1nF

50V

1.5nF

25V

50V 25V

1.8nF

2.2nF

2.7nF

3.3nF

4.7nF

10nF

#iE: 1 WNARETEE, B4 mm

%4 703k 24 0T

2, AIRBEEFHFHREREHHFEEFERN~R

Note: 1. Corresponding product design thickness , unit:mm

50V

2. We can design according to customer special requirements




/

" RUES

GENERAL MLCC
FENGHUA
##} Dielectric CO0G
R~r 0805 1206 1210 1812
Dimension (2.0mm*1.25mm) (3.2mm*1.6mm) (3.2mm*2.5mm) (4.5mm*3.2mm)

AWk
Capacity/
Voltage

0.1pF
0.22pF
0.3pF
0.47pF

1pF
1.2pF
1.5pF
1.8pF
2.0pF
2.2pF
2.7pF
3.0pF
3.3pF
3.6pF
3.9pF
4.7pF
5.0pF
5.6pF
6.8pF
8.0pF
8.2pF
10pF
12pF
15pF
18pF
22pF
27pF
33pF
39pF
47pF
56pF
68pF
100pF
120pF
150pF
180pF
220pF
270pF
330pF
390pF
470pF
560pF
680pF
1nF
1.5nF
1.8nF
2.2nF
2.7nF
3.3nF
4.7nF
6.8nF

10nF
12nF

22nF

25V

1.25+0.20

50V

25V 50V

33nF

47nF

100nF

25V 50V

25V 50V

#iF: 1. WRARIZTEE, £4: mm 2, AREEFPHFHRERRTFEEPERN~ R

Note: 1. Corresponding product design thickness , unitmm 2. We can design according to customer special requirement.
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BB EMNEEREERLTIR

A list of the specific voltage-specific capacitors of Class II capacitors

)

Dimension

1005
(0.4mm*0.2mm)

R

Dielectric

X7R &%

X7S &5

X7T &%

X6S/X6T &5l

X5R &35

AE/HE
Capacity/
Voltage

6.3V| 10V | 16V | 6.3V | 10V

120pF

180pF

220pF

270pF

330pF

390pF

0.2+0.02

470pF

560pF

680pF

1nF

1.2nF

16V

6.3V | 10V | 16V | 6.3V | 10V | 16V

0.2+0.02

6.3V | 10V | 16V

1.5nF

1.8nF

2.2nF

2.7nF

3.3nF

3.9nF

4.7nF

5.6nF

6.8nF

10nF

0.2£0.02

15nF

22nF

33nF

0.2+0.0

47nF

68nF

100nF

R~
Dimension

0201
(0.6mm*0.3mm)

M

Dielectric

X7R Z&7

X7S &5

X7T &%)

XBS/X6T &%l

X5R 271

FRAE
Capacity/ 6.3V
Voltage

10V|16V |25V

120pF

180pF

220pF

330pF

470pF

560pF

680pF

1nF

0.3+0.03

2.2nF

3.9nF

4.7nF

0.3+0.03

5.6nF

6.8nF

10nF

0.3+0.03

15nF

18nF

22nF

33nF

0.3+£0.03

#iE: 1 WNARETEE, B4 mm

Note: 1. Corresponding product design thickness , unit:mm

6.3V|10V|16V |25V |50V

6.3V|10V| 16V |25V

0.3+0.03

0.3+0.03

0.3£0.03

A

6

6.3V|10V|16V|25V |50V

6.3V

10V|16V |25V |50V

0.30+0.03

2, ARBEEFPIRFHRERRITFEE BRI~

2. We can design according to customer special requirement
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Rt 0201
Dimension (0.6mm*0.3mm)
H*ﬂ- 1] | I | 1]
Dilactric X7R 271 X78 &7l X7T &5l XBS/X6T &%l X5R &%l
REME
Capacity/ |6.3V| 10V|16V|25V|50V|6.3V| 10V|16V|25V|50V|6.3V|10V| 16V |25V |50V [6.3V| 10V | 16V |25V | 50V [6.3V| 10V | 16V |25V | 50V
Voltage

47nF

56nF 0.30+0.03

68nF

100nF

0.30+0.05

220nF

330nF

470nF 0.35=%

ToF 0.05

2.20F

RF 0402
Dimension (1.0mm*0.5mm)

o]
Dielectric X7R 551 X78 #51 X7T 551 X6S/X6T #7 X5R %3]
PR

Capacity/ [6.3V| 10V |16V |25V |50V |6.3V|10V |16V |25V |50V [6.3V|10V| 16V 25V |50V |6.3V| 10V |16V |25V |50V (6.3V| 10V| 16V |25V |50V
Voltage

330pF|
470pF|
560pF|
680pF|
1nF|
2.2nF|
3.9nF|
4.7nF|
5.6nF|
6.8nF 0.50+0.05
10nF|
15nF|
18nF|
22nF|
33nF|
47nF|
56nF|
68nF|
100nF|
220nF| 0.50+0.15

0.50+0.05

0.50

0.05

0.50£0.05
0.50£0.15 0.50+0.15

330nF|
470nF|
680nF| 050+

1uF 0.15
2.2uF

0.50£0.15

0.50+0.15

0.50+
0.15

0.50£0.15

470
6.80F]

0.500.15

0.50+
0.15
10uF 0.50+
0.20

i 1 WRARRITEE, B4 mm 2, AIRERFHSHRERR AR PRERN~ &

Note: 1. Corresponding product design thickness , unitmm 2. We can design according to customer special requirement

B 70 3k 24



- KIESR GENERAL MLCC
FENGHUA

R 0603
Dimension (1.6mm*0.8mm)

LR
Dielectric
RRE
Capacity/ [6.3V|10V|16V|25V|50V|6.3V|10V |16V |25V |50V |6.3V|10V |16V |25V |50V |6.3V| 10V 16V |25V |50V |6.3V| 10V |16V |25V | 50V
Voltage

X7R &5 X7S &%) X7T &5 X6S/X6T &%l X5R &35l

330pF]

470pF]

560pF

680pF]

1nF|

2.2nF|

3.9nF|

4.7nF|
5.6nF|
6.8nF|
10nF|
15nF| 0.8+0.1
18nF|
22nF|
33nF|
47nF|
56nF|
68nF|
100nF|
220nF|
330nF|
470nF|
680nF]|
1uF| 0.8£0.2
2.2 pF 0.84+0.2
3.3 uF

0.8+0.1

47 0F 0.8+0.2

6.8 uF 0.8
10 pF i I

15 uF|
22 uF 0.8+0.2

0.8+0.2 —

0.8
47uF| 4F

0.2

R 0805
Dimension (2.0mm*1.25mm)
[zes
Dielectric X7R 231 X7S 251 X7T %51 X6S/X6T &7 X5R &7l
S TSNS
Capacity/ [6.3V|10V| 16V |25V |50V 6.3V|10V |16V |25V |50V |6.3V|10V |16V |25V |50V |6.3V| 10V |16V |25V |50V|6.3V| 10V |16V |25V |50V
Voltage

330pF

470pF

560pF

680pF

1nF|

2.2nF

0.8+0.2 0.8+0.2

3.9nF|

4.7nH

5.6nF|

6.8nF|

10nF

15nF|

#iE: 1 NARGTTEE, 846 mm 2, AREREFESRERZIT A ERE KRN~ .

Note: 1. Corresponding product design thickness , unit:mm 2. We can design according to customer special requiremen

%8 I3t 24 1T
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R~ 0805
Dimension (2.0mm*1.25mm)
st ! | I 1
Diolectric X7R &5l X7S X7T &5l X6S/X6T &% X5R 271
RREE
Capacity/ |6.3V| 10V |16V |25V 6.3V[10V|16V|25V|50V|6.3V| 10V |16V |25V |50V [6.3V| 10V |16V |25V |50V|6.3V| 10V [ 16V |25V |50V
Voltage

18nF|

22nF|

33nF|

47nF|

56nF| 0.8+0.2 0.8+0.2

68nF|

100nF|

220nF|

330nF|

470nF]

680nF|

1.25+0.2

1uF|
2.2uF
3.3uF
4.7uF|
6.8uF|

1.25+0.2

1.25+0.2

1.25+0.2

1.25+0.2

1.25+0.2

10pF
15uF

.25+0.
230F 1.25+0.2

47uF|

1.25+0.2

R~ 1206

Dimension (3.2mm*1.6mm)
Rkl X7R %51 X7S %5 X7T %71 X6SIX6T %51 X5R %51

Dielectric

RRHE

Capacity/ |6.3V| 10V |16V |25V |50V [6.3V| 10V |16V |25V |50V [6.3V|10V |16V |25V |50V [6.3V| 10V |16V |25V |50V |6.3V| 10V |16V |25V | 50V

Voltage

330pF

470pF]

560pF

680pF

1nF|

2.2nF

3.9nF|

4.7nF

5.6nF

6.8nF|

0.8+0.2

TonF 0.8+0.2

15nF|

18nF|

22nF|

33nF|

47nF|

56nF|

68nF|

100nF|

220nF|

330nF|

470nF| 1.25+0.2 1.25+0.2

680nF|

TWF 16+0.3

1.6+0.3 1.6+0.3

2.2uF]

i1 1. HRARIGHTEE, $4: mm 2, AREZFHFHRERRHTFEEFPERN~ M.

Note: 1. Corresponding product design thickness , unit:mm 2. We can design according to customer special requirement
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N

Dimension

1206
(3.2mm*1.6mm)

Mt

Dielectric

X7R #%1

X7S #%1

X7T #5%1

XBS/X6T &%l

X5R #74

2
Capacity/
Voltage

6.3V|10V|16V |25V |50V

3.30F]

4.7uF

6.80F]

1.6+0.3

10pF

15uF|

224F

1.6%£0.3

470F

6.3V[10V|16V|25V |50V

6.3V|10V|16V |25V

50V

1.6+0.3

6.3V[10V|16V |25V |50V

6.3V

10V |16V |25V |50V

1.6+0.3

100pF|

RF

Dimension

1210
(3.2mm*2.5mm

)

LIS

Dielectric

X7R &%l

X78 #7%1

X7T &%)

X6S/X6T &%

X5R &%l

/R
Capacity/
Voltage

6.3V|10V|16V |25V

50V

330pF

470pF

560pF|

680pF

1nF|

2

.2nF|

3.9nF

4.

7nF

5.

6nF

6.

8nF 1.25+0.2

1

OnF|

1

5nF|

1

8nF|

22nF

33nF|

47nF|

56nF|

68nF

100nF|

220nF

1.4+0.2

330nF|

470nF|

680nF|

= 1.6+0.3

2.2uF

3.3uF

4.7uF

6.8uF

10pF]

6.3V|10V| 16V |25V|50V

6.3V|10V |16V |25V

50V

1.25+0.2

1.4+0.2

1.6%0.3

25+0.3

15uF

224F

25+0.3

25+0.3

470F

6.3V|10V 16V |25V|50V

6.3V

10V|16V |25V |50V

2

.5+0.3

25+0.3

25+0.3

100pF|

#iF: 1 WRARRITEE, B4 mm 2, ARERFHERERRIT AR PR RN~ .

Note: 1. Corresponding product design thickness , unit:mm 2. We can design according to customer special requirement
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-

RF

Dimension

1808
(4.5mm*2.0mm)

Dielectric

X7R %75

X7S &%

X7T %75

X6S/X6T &%

X5R #7%1

2/ LR
Capacity/
Voltage

6.3V|10V|16V |25V

50V

330pF

470pF

560pF

680pF]

1nF|

2.2nF|

3.9nF|

4.7nH

5.6nF|

6.8nF|

10nF|

15nF

18nF|

1.6£0.3

22nF

33nF|

47nF|

56nF|

68nF

100nF|

220nF|

330nF|

470nF|

680nF]

1uF|

2.20F]

3.3uF

1.6%+0.3

4. 7uF

6.80F]

6.3V|10V| 16V |25V |50V

6.3V[10V| 16V |25V |50V

6.3V{10V|16V |25V |50V

6.3V|10V |16V |25V|50V

Rr

Dimension

1812
(4.5mm*3.2mm)

[ZEs

Dielectric

X7R 271

X7S %1

X7T &%

XBS/X6T &5

X5R &%

B/
Capacity/
Voltage
330p
470p
560p
680p

1n

2.2n
3.9n
4.7n
5.6n
6.8n
10n
15n
18n
22n
33n
47n
56n
68n
100n
220n

6\'/3 10v|16V|25V|50v

6.3V|10V |16V |25V |50V

o1 w4t 24

6.3V|10V|16V |25V |50V

7

6.3V|10V|16V |25V |50V

6.3V|10V|16V |25V |50V
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R~F 1812
Dimension (4.5mm*3.2mm)
Dictoeic XTR %31 X78 251 X7T 251 X6SIX6T 75 X5R 51
BRIBE |
C\/acflfacg;tey/ v | 10V|16V|25V|50V|6.3V| 10V |16V |25V|50V|6.3V| 10V| 16V |25V |50V 6.3V| 10V | 16V| 25V|50V|6.3V| 10V |16V |25V | 50V
330nF
470nF]
680nF 1.60+0.20 1.60+0.20 1.60+0.20
1uF
2.2uF
3.3uF
a70F 2.0+0.20 2.0+0.20 2.0+0.20
6.8uF|
£F: 1. [1 MNBENBEAEE, B m 2, TRBEZFHHEHRERGITTEEAERN~S

Note: 1. [1] General thickness corresponds to the capacity, unit: mm2. We can design according to the customer requirements
L LIELelhns
Reliability Test
| BRI WOk B E
Item Technical Specification Test Method and Remarks
—p o Pl e e MR E
NFEIEEMIRER R ﬁﬁ\ﬁg Measuring Measuring
S e Capacitance F i
Css | Should be within the requency oltage
specified tolerance. <1000pF 1MHz+10% 1.040 2V
>1000 pF 1KHZ£10% SEEVImS
MiXBE: 25T+3C
Test Temperature: 25C+3°C
e C<10pF:
i MHIAE: 1KHZ£10%
Capacitance MEREE: 1.0£0.2Vims
113 NAFEIEEMNIRERS Test Frequency: 1KHz£10%
Class 11 Should be within the Test Voltage: 1.0+0.2Vrms
specified tolerance. C>10uF
KSR 120424 Hz
MK E : 0.540.1Vims
Test Frequency: 120+24 Hz
Test Voltage: 0.5+£0.1Vrms
1% | C<10 nF, Ri=50000MQ MREBE: BEBRE (& 500V)
Cass] | C>10 nF, Ri*Cr2500S MIAFIE): 605 £
MR : <75%
MIXEE: 257C+3TC
A (1R) aivm: 2
%iﬁgﬁon 1% | Cs25nF, Ri210000MQ MXFTHEBERS: <50mA
Resistance Class1l | C>25 nF, Ri*Cr>100S Measuring Voltage: Rated Voltage (Max 500V)
Duration: 60+5s
Test Humidity: <75%
#: S=QF Test Temperature: 25°C+3°C
Test Current: <50mA
—p o= MRS M
DF C:mzr;:‘iz\fce Measuring Measuring
BRMAIEY] P Frequency Voltage
(DF, tand) 13
Dissipation Class | <1/ (400+20C) C<30 pF 1MHz+10%
Factor (C>1000 pF, 1.0+0.2Vrms
<0.1% C=30pF 1KHz+10%)

12 73k 24 T1




- KEER GENERAL MLCC
R
=] BRI o m ok
Item Technical Specification Test Method and Remarks
; 1206
HE | DF(X10%) 1005 0201 0402 0603 0805 T C<10pF
TR
<250 —_— —_ <10nF <100nF | — <680nF 1KHZ+10%
<350 — <3.3nF <47nF <470nF | <1uF <2.2uF | MIXBE:
— 1.0£0.2Vrms
S0V | <500 - <10nF <0.1uF | — — — | Test Frequency:
1KHz£10%
<750 - — - - S2.2uF | SATUF | qoq Voltage:
<1000 — — — | s22pF | <t0pF | <10pF | 1.020.2Vms
<250 —_— e <10nF <100nF | — <680nF| C>10uF
<350 ——F | <33nF | <47nF <470nF | stuF | — igsR\ XOR. X7
25V | <500 —— | <10nF 0.22uF | — — S 1) ik
= 120124 Hz
<750 — >10nF —_— — <2.2uF | <10pF | s;ixEs
J£:0.5£0.1Vrms
— <100nF <2.2uF <10uF <22uF | <22uF
<1000 00n a o H v Test Frequency:
= —_— — < J— < 120824 Hz
RFERAILEY] 112k 250 <10nF <100nF <680nF etbliage:
(DF, tand) | ~eg <350 <1inF | <3.3nF <47nF <470nF | <1uF — | 0.5+0.1Vrms
Dissipation I —
Factor 18V | <500 — | s15nF <220nF | — — —
<750 <10nF | <47nF —_— —_ <4.7uF | <10uF
<1000 — <100nF <4.7uF <10uF <22uF | <47uF
<250 — —_ <10nF <100nF | — <680nF
<350 <1nF <3.3nF <47nF <470nF | <1uF —_—
10V [ <500 —_— <15nF <220nF —_ —_ —_
<750 <10nF | <100nF —_ —_— <2.2uF | <10uF
<1000 — <2.2uF | <10pF <22uF <47uF | <47yF
<250 — — <10nF <100nF | — <680nF
<350 <1nF <3.3nF 47nF <470nF | <1uF e
<6.3 <1
v <500 e <15nF <220nF —_— _— —_—
<750 <10nF | <47nF —_— —_ <2.2uF | <10uF
<1000 <100nF | <2.2uF <10uF <47uF <47uF | <100uF
MEEBE: |3 00%FIERE 113 250%FEBE
I B R SR AT FiE): 175%)  Fe/iEER: R8BI 50mA
oW RRANEREERIRG (X BB/ RBAREIEHBE MLCC)
Dielectric - o Measuring Voltage:
- b N k .
Withstanding 0 breakdown or damage Class [ :300% Rated voltage  Class11:250% Rated voltage
Voltage Duration: 1~5s Charge/ Discharge Current: 50mA max.
(This method excludes high-voltage MLCC)
ASEATE 807120°CAIIRRE TR 10730 #5.
Preheating conditions:80 to 120°C; 10~30s.
EBEBKT 95%
e SN : TR IR, BIEERL:  (Sn/Pb: 63/37) T SRIERE:
Solderability At least 95% of the terminal electrode is | =HRE: 235£5°C RIRE: 245£5°C
covered by new solder. J2EGETE): 220. 55 J2EGETE): 220. 55
Visual Appearance: No visible damage. Pb-Sn soldering Lead-free soldering
Solder Temperature: 235+5°C Solder Temperature: 245+5°C
Duration: 2+0.5s Duration: 2+0.5s

13 O3k 24 W




- KEER GENERAL MLCC
R
=i A W sk
Item Technical Specification Test Method and Remarks
=] 3¢ 1k G AT 100~200°CHYRE Tk 60-120 #5.
Item RHIBE: 265E5C
<+2 5%, +0. 25pF, BURAE R5ATIE: 10x1s
AC/C | < % 2.5% or £ 0.25PF , +15% REIEAFELATS, E 10 BFU LN ERTRTRE.
whichever is larger R FRERTE: 2412 /BT,
ﬂﬁTk%?;*ﬂ DF E#sE A MEEMH: EiR
ReSIStan_ce to Same to initial value. Preheating conditions: 100 to 200°C; 60-120 seconds.
Soldering R E¥IsaIRE Solder Temperature: 265+5°C
Heat [ L
Same to initial value. Duration: 10+1s
SN AT RIGE LS. =95% Clean the capacitor with solvent and examine it with a
Appearance : No visible damage.At least 95% of the | 10X(min.) microscope.
terminal electrode is covered by new solder.
Recovery Time: 24+ 2h.
Recovery condition: Room temperature
RIEEM: PCB TEERE: 1mm
WEERE : 1mm/sec. B mm
MRS THITNE.
Sh: TR .
Appearance: No visible damage. Test Board: PCB Warp: 1mm
TR Speed: Tmm/sec. Unit: mm
s o AC/C: The measurement should be made with the board in
Resistance to ’ = the bending position
Flexure of I ?él $i5%§2i0. 5pF , H&ﬁ%qﬂﬁik%‘ .
Substrate N <£10% ]
(Bending 20
Strength) Class [ : <=5%8}£0. 5pF,whichever is larger.
Classll: <=*10% .
TF,
45+2
ERTR: BEEM—1 THAHREENEREL, #
75 60+1 7
As shown in the picture , Slowly apply a T force to the
porcelain body on the side of the capacitor and hold for
S gk A am 60+1 seconds.
BREESER | g st
Adhesion No visible damage. e HmAT
<0402 2N
=0603 5N
FRALEE™ (1128 « EIREFLRE, 1 /0B RE: 24%1h
Preheating conditions: up-category temperature, 1h
s E3 3% Recovery time: 24+1h
Htem _ PIEME  Initial Measurement
<+1%zk+1PF, BX EIRE: 5k, —MERTUUT 4 -
AC/C BXE A5% ~15% Cycling Times: 5 times, 1 cycle, 4 steps:
<+1% or #1pF ,
whichever is larger o
g BST;T) iR (Temperature) (°C) A48] (Time)
R ER SNT AT RIS 1 TBR;EE (Low- category temp.): 30mi
Temé)erlature No visible damage. .55 min
ycle
2 %38 (Normal temp.) : +20°C 2~3min
3 _BR;BE (Up- category temp.)
(COGIXTR/XTTIX7S: +125 30min
X5R:+85 X6S/X6T:+105)
4 | #:8 (Normal temp.) : +20°C 2~3min
HEFWE (RE) BE: 24%2h
Recovery time after test:24*2h

14 T3k 24 T
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=i AR W R E
Iltem Technical Specification Test Method and Remarks
I 3&: +£7.5%55+0.75pF R & Z thii k& MR (53T 1 KEBERRE) -
acic | I ¥::<+12.5% 7 140°CT150°C T Hifk tht10min f5, HEEERT
Class | : £7.5% or +0.75pF, whichever is larger. B 24+2h
Class1l: <£12.5% RE: 40+2°C
<2 fEHiatRE JEE: 90~95%RH
DF Not more than twice of initial value. BE: BIEBRE
Ri=5000MQ=l Ri*Cr=50S ER## z 5 Wm: >0 'JQ,HE,
Classi | A3 i 24
ass . . . . WERTE]: 24+2h BT
> 5] o >
g'n‘;?(fro'v'oj RiCr250S whichever is I 3 0201>47nF, 04023>33nF, 060331 yiF,
e - 0805=4.7 uF, 1206=10 pF ZFRIRKEHE
MR 150CIREETRIE 1h , BIE 24%2h EMiRAE
Humidity IR . . N HEE
load Ri21000MQu% Ri*Cr210S BR#E < Fhik RE-
Class INE X Pretreatment (Class Il) : After preheating at
Il Ri=1000MQz; Ri*Cr=10S whichever is 140C~150°C for 1h+10min, place at room
smaller. temperature for 24+2h.
Humidity: 90~95%RH
Voltage: Rated Voltage
= Duration: 500h
SML: FHME Recovery Time: 24h+2h
Appearance: No visible damage. Class 2: 0201=47nF, 040233nF, 06031 uF,
0805=4.7 uF, 1206=10 u F product need to
keep in 150 C . 1h after the test , and
measurement to be made after being kept at
room temperature for 24 =2h.
MIAALIE (X531 KEBERR) -
[ | SHENME0. IpF, MAHZ REIAH 7E 140°CT150 CTRHiA thE 10min &, EERTHE 24+2h
< +3%58+0.3pF, whichever is larger. fREFm (<100V) B 1000 /MEF
/ACC BE: 2 EMELERE, BRTER 5
B 125°C (COG. X7R, X7S) 85°C (X5R) 105°C (X6S.
M3 | -20% ~ +20% %E) ¢ ) (X5R) ¢
— FEERAR: TREIT 50mA.
DF <2 EAMREE WMERTIE: 24+2h /AT
Not more than twice of initial value. I13€: 0201>47nF, 04023>33nF, 0603=1yF, 08053>4.7
= gk Ri«C,> e 2z
15| 00O RG0S MARZHRN || ur, 1206>10uF #RIHARE 150 CRETFRI 1h |
. . BRE 24%2h FENAIERE.
R'Z;OEOMQ.EK Rl.ﬁ:Rz“OS % Pretreatment (Classll) :After preheating at 140°C~150°C
whichever Is smater. for 1h+10min, place at room temperature for 24+2h.
IR Ri =2000MQ 8 Ri<C,=50S BXE Z thig/\ Low-Voltage (<100V)
Applied Voltage: 2*Ur, except the table 1
FHile 3 | & Duration: 1000h
Life Test Ri=2000MQE; Ri*Cr=50S Temperature: 125°C (COG. X7R. X7S) 85T (X5R)
whichever is smaller. 105°C (X6S. X6T)
= Charge/ Discharge Current: 50mA max.
SN B Recovery Time: 24h+2h
Appearance: No visible damage. Class 2: 0201=47nF. 0402>33nF. 0603=1uF. 0805
=47 uF., 1206=10 1 F product need to keep in 150°C .
1h after the test, and measurement to be made after being
kept at room temperature for 24 +2h.
%= 1(table 1)
sem N . IR
aE NI E aE E
0201210nF 080520.47uF
0402=47nF 1.5Ur 120621uF 1.5Ur
06032220nF 121021uF
pedF

TN (X7 2 KEER) -

EHEARMELREFBESIZFAICP AN ENESEE TE 1h 5, BEERENNEXSEHTIRE 242 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 1hour. Then recovery the capacitor at standard pressure

1S O3k 24 T
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L 425
Package

* BRI EQEEREN

Embossed Plastic Taping

Polystyrene reel i £

GENERAL MLCC

conditions for 24+1hours.

* UERT 1005 Mg, ELHFRTUAT:

The emboss plastic applies only to 1005

Top cover tape HEBZ

type, the dimensions as follows:

Carrier tape(paper)f&i% s

Chip hole(Pocket)i B 7L

Bolg

_I

1
I: 4 F W
_I

BO|= 1 = -— -
>
A
A0
\ 4
Unit: mm

w PO P1 E F DO A0 BO KO

4+0.05 2+0.04 1£0.02 0.9+0.05 1.8+0.02 0.8+0.04 0.24+0.02 0.45+0.02 0.24+0.02

* RHEREN

Paper Taping

Polystyrene ree ! BZ#

Top cover tape X

Bottom tape JEAZ

16 T 3k 24 T

Carrier tape(paper)f& %

Chip hole(Pocket) HFL
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* 1005, 0201, 0402 HKidmm RTK
Dimensions of paper taping for 1005, 0201, 0402 type
d PO
J ( i
C = T
w1 CD -
il ol a
—i
4]
/

- e i
t . -~ f— J
P1iP2]
RS W1 L1 D C B P1 P2 PO d t
Code
1005 0.24 0.45 8.00 3.50 1.75 2.00 2.00 4.00 1.50 0.30
+0.02 +0.02 +0.10 +0.05 +0.10 +0.05 +0.05 +0.10 -0/+0.10 Below
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/+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/+0.10 Below
* J&& ‘0603, 0805, 1206’ EMRTFmryK® R~
Dimensions of paper taping for 0603, 0805, 1206 types.
%757l Feeding hole i ;
T T A7 Chip pocket
(G bttt oo T ]
P oy X G ey fw ooy N
e i vy e S &
- — | D
T AN N R
; ; H |
Cov
hip cap H =‘G—'- E T >
HHHETT A
Tape running direction
Unit: mm
{ECode
YT A B C D* E F G* H J T
paper size
0603 110 190 800 350 175 400 200 400 150 110
+010 +010 +010 +005 +010 +010 +0.10 +010 04010 Meax
0805 145 230 80 350 175 400 200 400 150 110
+015 +015 +015 +005 +010 +010 +0.10 +0.10 04010 Max
1206 180 340 800 350 175 400 200 400 150 110
+020 +020 +020 +005 +0.10 +0.10 +0.10 +0.10 04010 Max

AR MRTA R HERIFEEH.

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

17 O3k 24 T
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* BRREREN

Embossed taping

Top cover tape EfR

0@ Carrier tape(paper)f& %

Ny
Chip hole(Pocket)i K #l
Polystyrene reel iR
* BT R~ 45# (E4°0805~1812" B )
Dimensions of embossed taping for 0805~1812 type
£ 77 Feeding hole
7 T B75 7% Chip pocket
; . E t
K &7
|‘_-i 3 5 D
i C
...................... A ]LBLLAY P Yy L
) ) b ﬂ \/
e I——I
; y
T H G F HHHEITR
- |y » -
Tape running direction
K=
Code
& A B c D* E F G* H J T
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 3.2
+0.10 +0.10 +0.10 +0.05 +0.10 +0.10 +0.05 +0.10 -0/+0.10 Max
1808 2.20 4.95 12.00 5.50 1.75 4.00 2.00 4.00 1.50 3.0
+0.10 +0.10 +0.10 +0.05 +0.10 +0.10 +0.05 +0.10 -0/+0.10 Max
1812 3.66 4.95 12.00 5.50 1.75 8.00 2.00 4.00 1.55 4.0
+0.10 +0.10 +0.10 +0.05 +0.10 +0.10 +0.05 +0.10 -0/+0.10 Max

FiE: ARTEATRTHERIEEEH.

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

18 T3k 24 T
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* REH IR RLEH

Structure of leader part and end part of the carrier paper

E& (=)
End (Vacant position)

iR

Chip carrier

;L

z3
_
Vacant

i

osition

he]

#sk (ERE)

Leader part(cover) tape)

ple

ATF 150 mm AF 150 mm AF 150 mm /Over 150 mm
over 150mm over 150mm 13127515/ Moving Direction
* BEERT
Reel dimensions (unit: mm)
|
i _
B
—_— C
L E—
P
/g A\
Y
T W A T
\\ Bl 8 P / D
N .
B e i
1
|
T
G
EEAS A B C D E F G
7REEL 917842.0 3.0 ©1320.5 021208 | POOHEX 10.0¢1.5 | 12max
®50 or more

* XTEHNGR: BRAERE
Taping specification: top tape peeling strength
K Paper Tapin

Cover tape peeling direction

T ERHERR

Cover tape
iz

X
\ Carrier tape & %
CH

19 T3k 24 T
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* ¥BRIAZEE Embossed Taping

Cover tape peeling direction AR RIZE /514

Cover tape TR

___\/

0~15°

_Illllllll}\ll

Carrier tape {5147
FRoE: 0. INCRIESSRRECO. 7N
Standard: 0.1N < peeling strength < 0.7N
ERER, KETEEBRE, BTREEMER. @RL.

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

* IR EwaR

Bulk Case Package

B (unit) :mm

Symbol A B T C D E
Dimension 6.80+0.10 8.80+1.00 12.00+0.10 15.00+0.10/-0 2.00+0/-0.10 4.70+0.10
Symbol F w G H L [
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
* BIRHE
Packing Quantity
BEFNFHE (Package Style & Quantity) unit: pcs
(52{5) s Egass |Beer PD|  REER ED BRIERE (BO|—M#E (BP)
(EPT)
1005 — 20000 — — —
0201 — 15000 — E— —
0402 | @ - 10000 | - 20000 5000
0603 | 0 - 4000 | 0 - 15000 5000
0805 | 0 - 4000 3000 10000 5000
{2/ (— 4000 1= 1 e 2000 5000 5000
wo | — | — o
1808 | | e 2000 | e 2000
o | - | — S

TR AR SRR AR R SRR

Note: We can choose packing style and quantity can be according to the customer’s requirement.
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* MR
Outer packing
/NEL% The first package K% The second package
Quantity: 10 reels Quantity: 6 cases
BE: 105 BE: 68

115mm I ;\ 180mm

180mm

\ 4

abel #r%

PART No ZUSHI#&

QUANTITY # = Production name /=& i
DATE B Quantity # =
Weight £8

¢ iRESE
Storage Methods
* RS AR RFRICEHRA 12 A (EERFERZMNIERLT).
The guaranteed period for solderability is 12 months  (Under deliver package condition).
* f%7F%& M Storage conditions:
%778 E /Temperature  5~40C %77 +Ex1 8 E /Relative Humidity 20~70%
& ERRTR IR ER

Precautions For Use
ZRERAEN B ERR(MLCC)7E 57 B 3 77 B8 89 68 1% T 2075 A RE SR 38, 7E 4B H AR A P SiiE X Ut BB 1 o B i 5 A SM R A T 5 T1E
R FMFIHABEER T BASREAAREN. RIGHE ZEIE AL RRRHE, & & NEERRAFRABRE X
SRIET, INAFRAZ AL B ARTRANEA, mERSE .
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.
¥ IRERRGSHEXEE
Soldering Profile
AR EIRENRATAMS NS R RS SRR IR &L, B E XEE L ERRHEIT.(FSEZM R HER)
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).
* FTR#E
Manual Soldering
FIRERESFERAGHERZHAAMEEFRANEBFEENI SR EEER MRBEET /MDD KERKLEERS
BTRANERRSEM XERESERSD B EM R KA SN Eit, 5 /A RS F IR R AT AR, 3
B R EX B0 SQum A IR 1 AN Seumim BE PRI L %5 vl
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.

21 O3k 24 T
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Optimum Solder Amount for Reflow Soldering

RS

Too much solder ‘

BESERKE D KT
SIS ZHR

Cracks tend to occur due to large stress.

JRAD

Not enough solder

EZENETE, WHESSIE

BACHS&HREMAIR
Weak holding force may cause
badconnection

between the capacitor and PCB.

* EERNAE

Recommended Soldering amounts

TR RERNRE

The optimal solder fillet amounts for re-flow soldering

)

Tl B/ NEEM13,

AE it

ISR RIEFRE

The optimal solder fillet amounts for wave soldering

Hm

{ | )
Rl

=3

HimEE

fE Ak SRR ISR B AR IRH 2

The optimal solder fillet amounts for reworking by using soldering iron

J=l e
)

{

HmA
* fEEREs
Recommended Soldering Method
HAERT IREEFRYE HERE AEEE BEAR

Size Temperature Characteristics RatedVoltage Capacitance Soldering Method
C0G / / R

1005
X7R/X5R/X7T/IX6S / / R
C0G / / R

0201
X7R/IX5R/X7T/IX6S / / R

22 O3k 24 T
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HEFERES N
Recommended Soldering Method
HARRT BB HEBE AETHE BN
Size Temperature Characteristics RatedVoltage Capacitance Soldering Method
CoG / / R
0402
X7R/IX5R/X7T/X6S / / R
CoG / / R/W
0603 C21uf R
X7R/IX5R/IX7T/X
/XS /xes / C<1uf R/W
CoG / / R/W
0805 XTRIXSRIXTT/X6S / C24.7uf R
C<4.7uf R/W
CoG / / R/W
1206 C210uf R
X7R/X5R/X7T/X
/XSR/ /xes / C<10uf R/W
C0G / / R
21210
X7TR/IX5R/X7T/X6S / / R

183#%7538 Soldering method:
R—E##& Reflow Solering
W—KI£2 Wave Soldering

& HEFREREhZE
The temperature profile for soldering

* AR (Re-flow soldering)

{8/ Temperature —_— ¥&3% Peak Temperature
c) -
300 |-
250
200
150
100
50

B—ae  BE—Hth  30~608 AR

Pb-Sn 12§% FeERIEs:
Pb-Sn soldering Lead-free soldering
7N 18238 BE
RERE 230°C~250C 240°C~260C
Peak temperature

ETAR, HFEEEESTRREREZBMREHRFE T<150C,
While in preheating,please keep the temperature difference between soldering temperature and surface temperature of chips as:
T<150°C.
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* RUEIREE
(Wave soldering)

55 Temperature

- g 151z
350 | Prehesting Peak Temperature
250 | % -
200 |
150
100 |
50 [
ol 1 13-5 I'I'IEJ: 15?&-‘%1’:"

CREE Gradual coaling

Pb-Sn 1§1% ToshIR
Pb—Sn soldering Lead—free soldering
N &3 BE
RERE 230°C~260°C 240°C~270°C
Peak temperature

ETAR, HHREEESTRREREZ BRREMRFE T<150C,
While in preheating,please keep the temperature difference between soldering temperature and surface temperature of chips as:
T<150°C.

* FTIRE

Hand soldering -
&% Temperature

(CT) —

350 |
—>
250 |
200 |
150
100
50 |
Over 1 minute 3smax.| Gradual
cooling
%1% Conditions:
EkLRE BERThE BELER 12zt GER
Tk Temperature of | Power of Diameter of Solderin SoZer aste PR &1
Preheating soldering iron soldering soldering iron time 9 amountp Restricted conditions
head iron head
o arne - EER R SRSAEEEMEAE T
Frahost R 200 | s amm BK3s | I2EEEE | #
A<130C temperature:35 highest 1mm 3s at the <1/2 chip Please avoid the derect contact
oC ’ 9 recommended | longest thickness between soldering iron head and
ceramic components

*AR TR AR A S
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Temperature Compensating MLCC

C

Features

® Miniature size

Wide capacitance, TC, voltage and tolerance range
Industry standard sizes

8mm and 12mm Tape & Reel for auto-placement
Available for wave, reflow or vapor phase solder

How to Order

| 0805 | uJ | 101 | 0] 500 | N~ | v | e |
1 1 1 1 1 1 1
| A | 8 | c [ b | E [ F | e [ u |
A B Cc
Size Code Inches T.C. Characteristics Normal Capacitance
0603 0.06%0.03 HG -33+30 PPM/°C )
— LG -75:30 PPM/°C [ oAl
0805 0.08x0.05
1206 0.12%0 06 PH -150+£60 PPM/°C 2R0 2.0
RH ~220+60 PPM/°C Express by three figures. Unit used is pF (pico-farad)
SH -330+60 PPM/°C
TH -470+60PPM/°C First two figures are significant digit, third figure expresses number
uJ -750+120 PPM/°C of zeros which follow the two significant digit
SL +140-1000 PPM/"C If there is a decimal place it is represented by a “R”. In this
scenario all figures are significant digit
D E F G H
Tolerance Rated Voltage Termination Packaging Style Lead Free
0 G Lead Free
B | #0.10PF 160 16x10 s Silver No Bulk .
C | $0.25PF 250 25x10° Mark
; ; *May contain toxin
D +0.5PF 0 Nickel Barrier
. o 500 50x10 N | i plating T Tape & Reel material if left
xl. 0
° 630 63x10 B Bulk Cartridge blanked
G | #20% 101 10%10"
0,
J £5.0% 201 20x10"
K +10% 7
501 50x10
M +20% 5
102 10x10
202 20x10?
Termination Diagrams
Standard Barrier Layer
(Available in Bulk)
Ceramic Dielectric Ceramic Dielectric
Inner Electrode Inner Electrode

A [~

End Termination Silver
Outer Electrode
End Termination Nickel Barrier Layer
Silver

Tin Plating

www.fenghua.com
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Temperature Compensating MLCC

C

Dielectric Characteristic Introduction & Test Method

Item

Specification

Test Method

Capacitance

Tolerance Requirement

Capacitance Tolerance

B=+0.1PF
C=10.25PF
D=+0.5PF
F=£1%G=1+2%
J=5%K=1£10%
M=120%
B- C. D for C<10PF

Rated Voltage

16. 25. 50. 63. 100. 200.
500. 1000. 2000VDC

Dissipation Factor
(DF)

C250PF:DF<0.15%
C<50PF:
DF=15((150/c)+7)x10™

C=1000PF:1MHz+10%
0.5TO5Vrms
C>1000PF:1KHz+10%
1.0£0.2Vrms

Insulation Resistance

C<10nF:R>1000MQ

Test Voltage: rating voltage
Charging time:1min

Withstanding Voltage

over during the test.

(IR) C>10nF:RxC>1000S Temperture:18~-25°C
Humidity: <80°C
Dielectric There shall be no evidence of damage or flash LRl Py VEIEEH 1D S UL

for 5 seconds. Charge and discharge current
are less than 50mA.

Termination Adhesion

There shall be no evidence of damage during the
test.

Test Condition: 5N: 10+1s

Bending Strength

There shall be no evidence of damage during the
test, capacitance tolerance shall be not more than
10%.

After soldering capacitor on the PCB,1mm of
bending shall be applied for 1 second as
shown by Drawing:

Termination area shall be at least 80% covered
with a new solder coating . There shall be no crack

Solderabillity and ceramic exposure of terminated surface by
melting.
Type The capacitors are completely immersed
during 2 in the molten rosin, Then immersed
Temp 265+5°C 10mm during 2+1s in the moltep solder with a
temperature of 235+5°C.Pick up the
Resistance to . capacitors-and cleaned with solvent, and put
Soldering Heat Time 5tls in on the> 10 times microscope.
Cover% 285%
/ACIC 25%
Type HG LG PH RH SH TH UJ SL Condition
Temp.Oa -55+3°C
ACIC <1%
Temp.Ob +125+3°C
Temperature Cycling
Cycle times 5 times 30min/time
There shall be no evidence of damage during the Resume time 24h
test.
Changing times 2~-3min

2/5
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Temperature Compensating MLCC

T
Dielectric Characteristic Introduction & Test Method

Type HG LG PH RH SH TH UJ SL
ACIC <20%
Humldlty_ & Moisture DF 0.003
Resistance
IR RxC>25s

There shall be no evidence of damage during
the test.

Permanent moisture:
T=40£2°C
t=21d
Relative humidity: 93+2%-3%
Resume time: 1~2h

T.C. Characteristics

T.C.

+20°C—-55°C—+20°C—+125°C

There shall be no evidence of damage during

Vibration frequency: f=10~500HZ
Vibration range:0.75mm/s2

Vibration the test
e test. in 3 direction:2h/direction
Type HG LG PH RH SH TH UJ SL
4000
Bump AC/IC <2% adder speed:390m/s2
Pulse duration:6ms
There shall be no evidence of damage during
the test.
Type HG LG PH RH SH TH UJ SL Condition
A\CIC =20% Temperature +125°C
Life test DF 0.003 time T=100th
IR RxC>25s Voltage V=1.5Vr
There shall be no evidence of damage during Resume time 2441 it
the test.
Type Condition
ACIC <2% Creditability 60%
6 grade failure test DF 0.003 Temperature +125°C
IR RxC>25s Voltage Rating Voltage
There shall be no evidence of damage during time 1000 /Bt
the test.

Typical Characteristics

PPM
AC(%)

AC(%)

55- 30- 10 +20 +50 +85 +110 +125 0 10 20 30 20 60 1KHz 10KHz 100KHz 1MHz
Temperature(°C) D.C. Volts Frequency
www.fenghua.com
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Temperature Compensating MLCC

T
Size Code Capacitance and Voltage
Dimensions (Mm) Capacitance(Pf)
g L T Voltage HG LG PH RH SH TH uJ sL
Code
25V 0.5~470 0.5~560 0.2~1000
50V 0.5-~330 0.5~470 0.2~560
0603 1.60.1 0.8+0.10 0.840.1 0.310.1
100V 0.5~270 0.5~330 0.2~470
200V 0.5~220 0.5~270 0.2~330
25V 0.5~820 0.5~1000 0.5~1000
0.7+03 50V 0.5~820 0.5~1000 0.5~560
0805 2.00+0.20 | 1.25+0.20 1.2520.15 0.5+0.25 100V 0.5~-470 0.5~560 0.5~470
1.0453 200V 0.5~330 0.5~470 0.5~330
500V 0.5-~220 0.5~330 0.5~330
25V 0.5~2200 0.5~2200 0.5~3300
50V 0.5~1500 0.5~1500 0.5~2200
100V 0.5~1000 0.5~1000 0.5~1500
1.0%,
1206 3.20+0.30 1.60+0.20 0.5+0.25 200V 0.5~470 0.5~560 0.5~560
1.25+0.15
500V 0.5~~330 0.5-~470 0.5-~470
1000V 0.5~220 0.5~330 0.5~390
2000V 0.5~100 0.5~150 0.5~220
Packaging - Structure and Dimension
Tape & Reel
A B* C D* E F G
178+2.0 3.0 13£0.5 32 50MIN 10.0% 14.9
1 15 1242.0

www.fenghua.com
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Temperature Compensating MLCC

T
Paper Tape
Size A B
0603 1.1£0.2 1.4£0.2
0805 1.45+0.2 2.310.2
1206 1.840.2 3.420.2
Plastic Tape(Te)
Size A B
0603 0.840.2 2.0£0.2
0805 1.6520.2 2.420.2
1206 2.0+0.2 3.610.2
Feeding Hole
B
| A
Chip Pocket
Chip Cap Direction of Feed
Cartridge
Symbol A B D (o T E
Dimension 6.80.1 8.840.1 12+0.1 15£0.1-0 2+0-0.1 4.7+0.1
Symbol F W G H L |
Dimension 31.5+0.2-0 360-0.2 19£0.35 7+0.35 110£0.7 5£0.35
G
, i
| (]
I | 1
L
Packaging Quantity
) Quantit
Size (TP) (TE) (BC) (BP)
0603 5000 2500 15000 2000
0805 5000 2500 1000 2000
1206 5000 1000 5000 2000
www.fenghua.com
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« ERBERNEES

* NPO (COQ): M EM i ERE,
HEMRRETE, STTEEE. EEME
FRE M L. EATRER, BEUE
KEWSIEER, WEKEE, RIS
BEP.

* X7R: X7R MREBEREHNNTEEH.
IWHEERBWAELL NPO EERSENEE
=, AARBENRESY, ERTAEH
BE, BEEERTSHERS, WEE.
BE. FK. EREEED.

*YBV: WENENESRERAERH
PNEEHREANESSE, BEHFEREN
BRE, HiEE. EEREGRURYEE, ERAT
ERABE, BEEURANERES.

s FEMBTERE:
FANEEBEFANEENEREE. B
Ik, EPEREECHEEETIRE.

o ERE:
EEMEEHEREEPESERTE.

* JVEHE( IHEEEE)
RARTMIRUMEREESENERE. —
BERMARNE. 5—BR=EERRE, =
[BigiRE, REMHE. TRAAREACSH
B ORE S B mEELER

o A5
KA FAERRNEEEA T T HEHEENR
#OE, HPHEOEFREHaRMERY
%, HREAEERTRTOEMBERET
%,

* JFRIEA:

KA ATIRBE RS AREREEREER
EITE PR TR BETEAZTE B VIR

e DIELECTRIC MATERIAL TYPE OF CAPACITOR

* NPO(COGQG):The electrical properties of this kind of capacitor are
the most stable one and have little change with temperature,
voltage and time.They are suited of applications where low-losses
and high stability are required , such as filters,oscillators,and timing
circuits.

* X7R: X7R material is a kind of material, which has high
dielectric constant. The capacitance of this kind of capacitors
is higher than that of NPO . These capacitors are classified as
having a semisatble temperature characteristic and used over
a wide temperature range, such as blocking, coupling, bypassing
and frequency discriminating circuit.

* Y5V: These capacitors have 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 and measuring conditions,
such as temperature and voltage, etc.

* CAPACITANCE AND CAPACITANCE TOLERANCE
Different circuit needs different capacitance and capacitance
tolerance. So the selection of capacitance is depended on the
need of customers.

* VOLTAGE

The selection of voltage is depended on the customer's reg-
uirements.

® OUTER ELECTRODE(TERMINATIONS)

We can provide two kinds of teminations.One is Silver. The other
is built up of three plating layers,Silverlayer, Nickel layer and Tin
layer. What kind of termination to be chosen is depended on the
soldering method.

e PACKAGE

There are two types of package. One is bulk package, including
bulk case and bulk bag. The other is taping package, including
paper tape and embossed tape.

* NONSTANDARD ITEMS

For nonstandard items, we can test the extra items according to
customers' special requirements.
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MULTILAYER CHIP CERAMIC CAPACITOR

* MLCCH&E R ER~ STRUCTURE AND DIMENSIONS OF MLCC

L

NN

%

Q
\ / /i
N -
—wE [wBl
¢ R~} DIMENSIONS Table 3
BUgE R~t Dimensions (mm)
Type L W T WB
0402 1.00+0.05 0.50+0.05 0.5+0.05 0.25+0.10
0603 1.60+0.10 0.80+0.10 0.80+0.1 0.30+0.10
0.70+0.20
0805 2.00+0.20 1.25+0.20 1.00+0.20 0.50+0.20
1.25+0.20
0.70+0.20
1206 3.20+0.30 1.6+0.2 1.00+0.20 0.50+0.25
1.25+0.20
1.25+0.30
1210 3.20+0.30 2.50+0.30 150030 0.75+0.25
1808 4.50+0.40 2.00+0.20 <2.0 0.75+0.25
1812 4.50+0.40 3.20+0.30 2.5 0.75+0.20
2225 5.70+£0.50 6.30£0.50 <25 1.00+0.25
3035 7.60+0.50 9.00+0.50 <3.0 1.00+0.25
o zEE STRUCTURE
FaE 2 Rt
NO Name Material
@ AN &
Ceramic dielectric ceramic Powder
I T $1/8R /58
Inner electrode Palladium/silver/Nickel
@ SN $R/5R
substrate electrode Silver/Copper
@  HE ]
Nickel Plating Layer Nickel
HE %
O] Tin Plating Layer Tin
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* :T&A® HOW TO ORDER

0805 CG 102 J 500 N T

@© @ O} @ ® ® @
=B ( NOTES) :
OFEMBIR~TEIADIMENSIONS B {ifunit; inch

Sggfi)%e 0402 0603 0805 1206 1210 1812 2225 3035

.(%:\%) 0.04x0.02 | 0.06x0.03 [ 0.08x0.05 [ 0.12x0.06 | 0.12x0.10 | 0.18x0.12 | 0.22x0.25 | 0.30x0.35
O NEFEEDIELECTRIC STYLE

N EFELERSE( Dielectric Code) CG B B E

Nra#t#l(Dielectric material) COG/NPO X7R Y5V Z5U

OEBAIENOMINAL CAPACITANCE

B frunit: PF

102 10X 102

OR5 05

1RO 1.0

204 0% 10 zeros;R=decimal.

iE: EMUBFRANHT, EUHFROMES; RE/NEE.

Note: 1! two digits are significant;third digit denotes number of

@R EBERECAPACITANCE TOLERANCE

Sont) 5 C D F G J K M s z

&= E +50% | +80%
(Tolerance) +0.10pF +0.25pF +0.5pF +1.0% +2.0% +5.0% +10% +20% -20% _20%
®FEEEERated Voltage B frunit;
RTFAR

(express 160 250 500 630 101 201 501 102 202
method)

g%{ﬁ .1 6 .1 OO 25 .1 oO 0 0 1 1 1 2 2
(actual value) x x 50x10 63x10 10x10 20x10 50x10 10x10 20x10
@ uHEEM I TERMINAL MATERIALS

S HisREE Silver
EfEHTE Plating Temination
N $RfE Copper/Silveer Layer
$#8/& Nickel Layer
$5/8 Tin Layer
OB A HPACKAGE STYLES
fE1ZE=2 ( NO MARKS) T B

s ( BULK BAG) mEEaEE (| TAPING PACKAGE)

BRIZEE% ( BULK CASE)
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MULTILAYER CHIP CERAMIC CAPACITOR

W ERASIACOGHES B FikMmEER R
GENERAL COG MLCC

* R5t, THEEBRAEEHE
DIMENSIONS, CAPACITANCE RANGE & OPERATING VOLTAGE

=5 REEE
R~ R~t DIMENSIONS(mm) OPIEgﬁ;%r’%G CAPA%?EF\,E(DF)
SIZE CODE L W T WB VOLTAGE(V) NPO(COG)
25 1.0~470
0402 1.00+0.05 0.50+0.05 0.50+0.05 0.25+0.10 = 30-220
25 1.0 ~1000
50 0.5~820
0603 1.60+0.10 0.80+0.10 0.80+0.10 0.30+0.10 e 050
200 0.5~330
25 0.5~ 3300
0.70+0.20 50 0.5~2200
0805 2.00+0.20 1.25+0.20 1.00+0.20 0.50+0.20 100 0.5~1000
1.25+0.20 200 0.5~820
500 0.5 ~470
25 0.5~4700
50 0.5~ 3900
0.70+0.20 100 0.5-2700
1206 3.20+0.30 1.60+0.20 1.00+0.20 0.50+0.25 200 0.5~1000
1.25+0.20 500 0.5-~820
1000 0.5~ 470
2000 0.5~100
25 560 ~ 10000
50 560 ~ 7500
1 954 0.30 100 10 ~ 4700
1210 3.20+0.30 2.50+0.30 150030 0.75+0.25 200 10 ~ 2700
500 10~ 1800
1000 10 ~820
2000 10~ 220
25 10 ~ 8200
50 10 ~ 6800
100 10~ 4700
1808 4.50+0.40 2.00+0.20 <2.0 0.75+0.25 200 10 ~ 2700
500 10 ~ 1800
1000 10~820
2000 10~ 220
25 10 ~ 15000
50 10 ~ 10000
100 10 ~ 10000
200 10 ~ 5600
1812 4.50+0.40 3.20+0.30 <25 1.00+0.25 500 T0-2700
1000 10 ~1000
2000 10~330
3000 10~ 270
25 1000 ~ 4700
50 1000 ~ 22000
100 10 ~ 22000
200 10 ~ 12000
2225 5.70+0.50 6.30 £ 0.50 <25 1.00+0.25 o0 e
1000 10 ~ 2200
2000 10 ~ 1000
3000 10 ~ 680
25 1000 ~ 100000
50 1000 ~ 47000
100 1000 ~ 33000
3035 7.60+0.50 9.00+0.50 <3.0 1.00+0.25 200 1000 ~ 22000
500 1000 ~ 18000
1000 1000 ~ 8200
2000 1000 ~ 3300
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BEREXTREERIKBEEREE
GENERAL X7R MLCC
'R~f, TIEEBRRBEHE
DIMENSIONS, CAPACITANCE RANGE & OPERATING VOLTAGE

== ~2=—% E
Rt RS DIMENSIONS(mm) OF’IE{;{EEF%G CAF’A?).I%E-E\I%E(pF)
SIZE CODE L W T WB VOLTAGE(V) X7R(B)
16 100 ~ 10000
0402 1.00+0.05 0.50+0.05 0.50+0.05 0.25+0.10 25 100 ~ 10000
50 100 ~ 10000
25 100 ~ 100000
50 100 ~ 100000
0603 1.60+0.10 0.80+0.10 0.80+0.10 0.30+0.10 100 100~10000
200 100 ~ 5600
25 150 ~ 220000
0.70+0.20 50 150 ~ 220000
0805 2.00+0.20 1.25+0.20 1.00+0.20 0.50+0.20 100 150 ~ 33000
1.25+0.20 200 150 ~ 22000
500 150 ~ 12000
25 1000 ~ 220000
50 470 ~ 150000
0.70+0.20 100 150 ~ 100000
1206 3.20+0.30 1.60+0.20 1.00+0.20 0.50+0.25 200 150 ~ 68000
1.25+0.20 500 150 ~ 15000
1000 150 ~ 3300
2000 150 ~ 1000
25 1000 ~ 330000
50 470 -~ 220000
100 150 ~ 220000
1210 3.20+0.30 2.50+0.30 1:2&828 0.75+0.25 200 150 ~ 100000
500 150 ~ 27000
1000 150 ~ 10000
2000 150 ~ 2200
25 3300 ~ 470000
50 3300 ~ 330000
100 150 ~ 220000
200 150 ~ 100000
1808 4.50+0.40 2.00+0.20 <2.0 0.75+0.25 e o
1000 150 ~ 10000
2000 150 ~ 2200
3000 150 ~ 1000
25 4700 ~ 470000
50 4700 ~ 330000
100 150 ~ 330000
200 150 ~ 100000
1812 4.50+0.40 3.20+0.30 <25 0.75+0.25 =00 150 - 33000
1000 150 ~ 15000
2000 150 ~ 2200
3000 150 ~ 1000
25 10000 ~ 2000000
50 10000 ~ 1200000
100 150 ~ 1200000
200 150 ~ 100000
2225 5.70+0.50 6.30+0.50 <25 1.00+0.25 =0 150 - 68000
1000 150 ~ 33000
2000 150 ~ 10000
3000 150 ~ 3300
25 10000 ~ 4700000
50 10000 ~ 2200000
100 1000 ~ 2200000
200 1000 ~ 1000000
3035 7.60+0.50 9.00+0.50 <3.0 1.00+£0.25 200 1000 = 150000
1000 1000 ~ 100000
2000 1000 ~ 22000
3000 1000 ~ 10000
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MULTILAYER CHIP CERAMIC CAPACITOR

WERRY5V, Z8UZERIRMEERS
GENERAL Y5V, Z5U MLCC

DIMENSIONS, CAPACITANCE RANGE & OPERATING VOLTAGE

HERE
R~H8#% R~F DIMENSIONS(mm) TIEEE i
OPERATING | CAPACITANCE(pF)
VOLTAGE
SIZE CODE L W T WB Y5V(F) Z5U(E)
16 1000 ~ 100000
0402 1.00£0.05 | 0.50+0.05 | 0.50+0.05 | 0.25+0.10 25 1000 ~ 100000
50 1000 ~ 100000
25 2200 ~ 1000000
0603 1.60+0.10 | 0.80+0.10 | 0.80+0.10 | 0.30+0.10 50 2200 ~ 1000000
100 2200 ~ 68000
25 10000 ~ 1000000
0.70+0.20 50 10000 ~ 1000000
0805 2.00£020 | 1.25:020 | 1.00£0.20 | 0.50+0.20
1.25+0.20 100 10000 ~ 100000
200 10000 ~ 56000
25 10000 ~ 1200000
0.70+0.20 50 10000 ~ 1000000
1206 3.20+0.30 | 1.60+0.20 | 1.00£0.20 | 0.50+0.25
1.25+0.20 100 10000 ~ 220000
200 10000 ~ 1000000
25 100000 ~ 1500000
50 100000 ~ 1500000
1210 3.20+0.30 | 2.50+0.30 ]'ggfg'gg 0.75+0.25
50£0. 100 10000 ~ 560000
200 10000 ~ 150000
25 100000 ~ 2200000
50 100000 ~ 2000000
1808 4.50+0.40 | 2.00+0.20 <2.0 0.75+0.25
100 10000 ~ 560000
200 10000 ~ 150000
25 100000 ~ 3300000
50 100000 ~ 2200000
1812 450040 | 3.20+0.30 <25 0.75+0.25
100 10000 ~ 1000000
200 10000 ~ 220000
25 150000 ~ 4700000
50 150000 ~ 3300000
2225 5.70+£0.50 | 6.30+0.50 <25 1.00+0.25
100 10000 ~ 2000000
200 10000 ~ 220000
25 220000 ~ 10000000
50 220000 ~ 6800000
3035 7.60+0.50 | 9.00+0.50 <3.0 1.00+0.25
100 150000 ~ 2000000
200 150000 ~ 680000
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mERENSERREEERS
TEMPERATURE COMPENSATING MLCC  ( HG,LG,PH,RH,SH,TH,UJ,SL )

e R~f, TFEBRAEHE

DIMENSIONS, CAPACITANCE RANGE & OPERATING VOLTAGE

ReH#itg DIMENSIONS( mm) THEER K E#HECAPACITANCE( pF)
B,
OPERATING
VOLTAGE
SIZE PH RH
CODE L W T wWB V) HG LG | gy TH SL uJ
25 0.5~100 | 0.5~270 |0.2~1000| 0.2~330
50 0.5~100 | 0.5~270 |0.2~1000| 0.2~330
0603 |1.60+0.10 |0.80+0.10 |0.80+0.10 [0.30+0.10
100 0.5~100 | 0.56~220 | 0.2~470 | 0.2~270
200 0.5~100 | 0.5~150 | 0.2~330 | 0.2~220
25 0.5~220 | 0.5~890 |0.5~1000| 0.5~470
50 0.5~220 | 0.5~390 |0.5~1000| 0.5~470
0.70+0.20
0805 |2.00+0.20 |1.25+0.20 |1.00+0.20 |0.50+0.20 100 0.5~220 | 0.5~390 | 0.5~470 | 0.5~390
1.25+0.20
200 0.5~220 | 0.5~830 | 0.5~330 | 0.5~330
500 0.5~220 | 0.5~270 | 0.5~330 | 0.5~270
25 0.5~470 | 0.5~680 |0.5~4700|0.5~1000
50 0.5~470 | 0.5~680 |0.5~4700|0.5~1000
100 0.5~470 | 0.5~680 |0.5~2200| 0.5~680
0.70+0.20
1206 |3.20+£0.30 {1.60+0.20 [1.00+0.20 |0.50+0.25 200 0.5~470 | 0.5~560 | 0.5~560 | 0.5~560
1.25+0.20
500 0.5~330 | 0.56~470 | 0.5~470 | 0.5~470
1000 0.5~220 | 0.5~330 | 0.5~390 | 0.5~390
2000 0.5~100 | 0.5~150 | 0.5~220 | 0.5~220
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MULTILAYER CHIP CERAMIC CAPACITOR

B SRRERSQEERIKMEES S
HIHG FREQUENCY RESPONDING HI-Q (CF,CQ) MLCC

e R~f, THEEEBRAEEHE
DIMENSIONS, CAPACITANCE RANGE & OPERATING VOLTAGE

R R~fDIMENSIONS (mm)
Size Code L Y T WB
0603 1.60+0.10 0.80+0.10 0.80+0.10 0.30+0.10
0.70+0.20
0805 2.00+0.20 1.256+0.20 1.00+0.20 0.50+0.20
1.25+0.20
CF RE2{ERHEQ{E CF Capacitance value and Q value:
=g 300MHzEFHIQIE =g 300MHzEFHIQIE =g 300MHzREFHIQIE
Capacitance | Q Vvalue at 300MHz Capacitance Q value at 300MHz Capacitance | Q value at 300MHz
(©F) (oF) (oF)
0805 0603 0805 0603 0805 0603
4.7 400 320 15 130 104 47 40 32
5.2 360 288 16 120 96 51 36 29
5.6 340 272 18 100 80 56 34 28
6.2 320 256 20 90 72 62 32 26
6.8 280 224 22 86 69 68 30 24
7.5 260 208 24 80 64 75 28 23
8.2 230 184 27 70 56 82 26 21
9.1 210 168 30 60 48 91 24 20
10 200 160 33 56 45 100 22 18
11 180 144 36 52 42 110 20 16
12 160 128 39 48 39 120 28 15
13 150 120 43 44 36 130 16 13
14 140 112
CQ ZBEREHEQME CQ Capacitance value and Q value:
BB 300MHzRFHQIE nE 300MHzEFHQIE BB 300MHzEFRIQIE
Capacitance Q value at 300MHz Capacitance Q value at 300MHz Capacitance Q value at 300MHz
(®F) 0805 0603 (PP 0805 0603 (®F) 0805 0603
4.7 960 640 11 432 288 24 192 128
5.2 864 576 12 384 256 27 168 112
5.6 816 544 13 360 240 30 144 96
6.2 768 512 14 336 224 33 125 90
6.8 672 448 15 312 208 36 115 83
7.5 624 416 16 288 192 39 105 77
8.2 552 368 18 240 160 43 96 70
9.1 504 336 20 216 144 47 86 64
10 480 320 22 206 134
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e TE M RELIABILITY DATA

HE R Rl %
ltem Technical Specification Test Method and Remarks
N HIESEE AIAEE
EREE 1 ! -
- R SRR ) Capacitance| oo Rviowili
Class I Should be within the
specified tolerance. < 1000pF 1MHZ + 10%
[ 1.0+0.2Vrms
. wE >1000pF TKHZ £+ 10%
apacitance - r eBE  SElapas
pact HF IEEESE, AR ERE
e For class1l,pretreatment should
w E 1 P = 4 1 3
Clgéi I é%ﬁtjjﬁg Wj?ﬁﬁiﬁé be done before measurement.
specified tolerance. il 5 2 [
Measuring Frequency Measuring Voltage
X7R 1.0+0.2Vrms
1KHZ + 10%
y5V 0.5+0.2Vrms
o= RIEEE AR EE
%ﬁ.ﬁ'i Measuring Measuring
5 Capacitance = Volt
18 DF<0.15% requency oltage
Class 1
< 1000pF 1TMHZ + 10%
1.0+0.2Vrms
>1000pF 1KHZ + 10%
FEBE: HIESER: 1KHZ +10%
- Rated Voltage: gl 10+02V
EREAEY] X7R >50V, DF<2.5% AIREE: 1.0+0. rms
(DFtan ) :25\/’ DF<3.0% Test Frequency:1KHZ + 10%
Dissipation —18v. DF ; 3.59% Test Voltage:1.0 + 0.2Vrms
Factor i
HEEERE: 5 9
IE <] : . BIESER: 1KHZ+10%
ClassIl Y5V Rated Voltage: HSEE. 0.5:02Vims
>50V, DF<5.0% -
Z5U _ ® Test Frequency:1KHZ + 10%
==ov, [l 707 Test Voltage: 0.5+ 0.2Vrms
=16V, DF<9.0% ge:D.5%0.
148 C<10nF, IR>50000MQ
Class 1 C>10nF,R.C>500QF
- HHER:. EEEE
ﬁﬁ"%?‘ﬂ('m wom | ©<25nFIR>10000M0 BUSEERT: 60 = 5%
nsu ation . C>25nFR.C>100QF Measuring Voltage:Rated \Voltage
Resistance 1] Duration:60 + 5s
Classll | y5y | c<25nFIR>4000MQ
Z5U C>25nF,R.C>100QF
HEERE:
1 #8: 300%%EEERE 48 250%%a7E B’
- FE: 5+1F) MEER: TERI m
/VETER FEfE): 5+1%) R/MEETR: AEBBS0MA
"EOW\) ( EHHHAALIFREEMLCO)
Dielectric AEENEWEFTRIES Measuring Voltage:
) : No breakdown or damage. Class I :300% Rated voltage
Withstanding : .
N Class11:250% Rated voltage
g Duration:5+1S
Charge/ Discharge Current:50mA max.
(This method excludes high-voltage MLCC)
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MULTILAYER CHIP CERAMIC CAPACITOR

HH HRE BBt %
lterm Technical Specification Test Method and Remarks
=4EE 0
z 0, Iiﬁumfg: 235+5C
RN At least 95% of the terminal electr- RBIFE: 2+0.5s5 .
Solderability ode is covered by new solder. Solder Temperature:235+5°C
No visible damage. Immersed Speed:25 + 2mm/sec
Duration:2 + 0.5s
IHB NPOZSL
ltem |NPO to SL X7R WY Z2)
$EATE100 ~ 200°CHyIRE TTE#10 + 24788,
AC/C | <0.5% |-5~+10%| -10~+20% REHBE: 2656+5°C
S R 5+ 1s
[FENEIEAE = S i S S 2y 2 S
—— DF I L SRR ARSI, 761 O LAERER T
Resistance to — . Pré]ﬁeating conditions: 100 to 200°C
SEEEiig S Samemtgﬂﬁﬁfvalue 10+2min
Heat . Solder Temperature:265 + 5°C
. Duration:5+1s
SN ERTRIBE Clean the capacitor with solvent and examine it
E8H®: >95% with a 10X(min.) Microscope.
Appearance:No visible damage.
At least 95% of the terminal electr-
ode is covered by new solder.
SNER: ERTRIEE
Appearance:No visible damage. ﬁ-’tﬁg*ﬁi A12035PCB
BRE: 1mm
MEEEE: 0.5mm/sec.
BA: mm
EEESHRETETIE.
1#8:< +0.5% N
Class1: < +0.5% 20_, : 4_T71O
MEHEE :
Resistance to . : .
flexure of L ; 1 v
Substrate Tl L
(Bending : :
Strength) ACIC 14 1o W t
B:< £12.5% — -
EF < +30% Test Board:A1203 or PCB
ClassIl: warp:1Tmm
B:< +12.5% Speed:0.5mm/sec.
EF:< +30% Unit:mm _
The measurement should be made with the board
in the bending position.
IMBAAE SR MEINEIA: BN
Termination SRR Hi8E BEFR: 10+1S
Adhesion No visible damage.

Applied Force:5N
Duration:10+ 1S

10
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TERREE( 2%8) *: LIREEANEE, 1/0EF

1 48: < +2.5%8}, + 0.25pF Wefs: 24+1h
= WA=
A RAH ERRM: 5%
0#EB:< +7.5% —BERS U T4
EF:< £20% BB RE (°C) BERE (488D
AC/C | ClassT: < +2.5% or +0.25pF
) : £y TRIBE 30
whichever is larger.
Classll:B:< +7.5% g2 iR 2~3
. (o)
E,F:< +20% @3 ERREE 30
H4L iR 2=8
RRUCE P ——— )
BEER DF Same to initial value. BEREME( %E) R 24 +2h
Temperature ; I *
Cycle Preheating conditions* : up- category temperature,1h
Recovery time:24 + 1h
Initial Measurement
Cycling Times:5 times
1 cycle,4steps:
Step Temperature( °C) Time(minute)
R bkt s 1 Low-category temp,| 30
Same to initial value.
2 Normal temp. 2~3
3 Up-category temp. 30
4 Normal temp. 2~3
Recovery time after test:24 + 2h
1 3#8:< +2.5%%} + 0.25pF,
BWERRRE
I#¥EB: < +12.5% . .
E,F:< +30% BE: 40220
ACIC| Class1: < +2.5% or +0.25pF RE: 90 -~ 95%RH
whichever is larger. HEMEE: #HETIFEE
ClassI:B:< +12.5% BERg: 500/)NBF
E,F:< +30% FMEER: FHEZBS0MA
BB I#EB: C<47nFDF<5% TERRE: 24/ ( 138) ; 48/\E(1149)
R’\eflSOiISSEtELIJI’:ie C >47nF,DF < 7% Temperature:40 + 2°C
E,FZ O<470nF,DF<7% Humldlty90~95%RH
470nF,DF <99
DF © >470nF, 9% Voltage:Rated Voltage
Class1: DF<0.3% _
ClassIl:B: C<47nF,DF<5% Duration:500h
C >47nF,.DF < 7% Charge / Discharge Curent:50mA max.
E,F: C<470nFDF<7% Recovery conditions:Room temperature
C >470nFDF <9% Recovery Time:24h(Class 1) or 48h(Class 1)
500M Q825 Q FER & Z FEs /&
IR 500MQor 25QFwhichever is

smaller.

SN SRS

Appearance:No visible damage.
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1 #F:< +3%5; + 0.3pF
BREhRAE
I#EB: < +12.5%
E,F:< £+30%
AC/C Class1: < +3% or +0.3pF
whichever is larger. BE: 2EHEELEERE
ClassI:B:< +12.5%
EF:< +30% F5fi: 1000/
R/MEEFR: TEBIBS0MA

MESH: =B

1#8:DF<0.3%

- I#E:B: C<47nFDF<5% MERRE: 24/08( 15 ; 48/ (15,
E C >4 o
Life Test >47nFDF < 7% _ '
E.F: C<470nF.DF<7% Applied Voltage:2 x Rated Voltage
DF © SanFPIRS s Duration:1000h
Class1: DF<0.3%
ClassIl:B: C<47nF.DF<5% Charge / Discharge Curent:50mA max.
C >47nFDF L 7%
E,F: C<470nF,DF 7% Recovery conditions:Room temperature

C >470nF,DF < 9%
Recovery Time:24h(Class 1) or 48h(Class11)

500MQ B} 25 QO FER & 2z s/
IR 500MQor 25QF whichever is
smaller.

SR RIS

Appearance:No visible damage.

i« B TERR BRI
HMERE(EHEERH): HESSHEEES BE THHEEAREPRRENEREE TA 2 REEEARNEEXREY
TRE24N,
Note: % pretreatment (only for Class 1l capcitor)
Pretreatment (only for Class 1l capcitor) 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 1 hour . Then recovery
the capacitor at standard pressure conditions for 24 hours.
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o3 PACKAGE OF MLCC

* SRS

paper taping \

Top cover tape HE

Carrier tape(paper){&is 4t

Chip hole(Pocket) ik #L

Bottom tape KB
Polystyrene reel B8 pe KB

* Q404K MR R~ Kb
Dimensions of paper taping for 0402 type

d

/

¢ Pu® O

PO

P1 Ip2

s W1 L1 D c B P P2 PO d t

Code

0402 0.65 1.15 8.0 3.5 1.75 2.0 2.0 4.0 1.5 0.80
+0.2 +0.2 +0.2 +0.05 +0.1 +0.05 +0.05 +0.1 -0/+0.1 Below
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*EH ‘0603, 0805, 1206’ #HRR~FTEmMAIRFRT
dimensions of paper taping for 0603,0805,1206types.

#4491 Feeding hobs

/ L 1 2 W J0F Chip pocket
- A .F/ / .

& S
P . £ 5l o | |'.-_| ';.:_" |_....J : 1
e i - P L L
-, " / . + L'l-: |
.40 6 W IS B it Hl . L
> ) : s,
I . H 3 F Tape running direction
hip cap -d—-‘F—I‘_ M| -
Unit:mm
K2ECode
A B C D* 5 = G* H J T
AR
paper size
1.1 1.9 8.0 3.5 1.75 4.0 2.0 4.0 1.5 1.1
0603
+0.2 +0.2 +0.2 +0.05 +0.1 +0.1 +0.1 +0.1 -0/4+0.1 Below
1.45 2.3 8.0 3.5 1.75 4.0 2.0 4.0 1.5 1.1
0805
+0.2 +0.2 +0.2 +0.05 +0.1 +0.1 +0.1 +0.1 -0/+0.1 Below
1.80 3.4 8.0 3.5 1.75 4.0 2.0 4.0 1.5 1.1
1206
+0.2 +0.2 +0.2 +0.05 +0.1 +0.1 +0.1 +0.1 -0/4+0.1 Below

ARk RTEHRTHERIEEHER.

Notes: The place with “3k” means where needs exactly dimensions.
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MR E RS
embossed taping

0

Polystyrene reel 2#&

*HBERT4EE( EE ‘0805, 12067 RIEMR)
Dimensions of embossed taping for 0805 and 1206 type

E#:F| Feeding hole

Top cover tape EE

Carrier tape(paper) @it

Chip hole(Pocket) i B #L

e WA AT Chip pocket
.-"'f / / |." L
. B Ty : / ] P :
' - X [ ] - -
-"'f 4 =
| Y. f B C
\ Pl L {7y P! Ly
I .‘"“ () H[ |__‘:. { |k_j| ‘..j { )
M, | '
| H G F Tape running direction
),
1 Chip cap I e — .-
HEEEAE
Unit:mm
KeECode
A B C D* E F G* H J T
bSLi
Tape size
1.55 2.35 8.0 3.5 1.75 4.0 2.0 4.0 1.5 1.5
0805
+0.2 +0.2 +0.2 +0.05 +0.1 +0.1 +0.1 +0.1 -0/+0.1 Below
1.95 3.6 8.0 S5 1.75 4.0 2.0 4.0 1.5 1.5
1206
+0.2 +0.2 +0.2 +0.05 +0.1 +0.1 +0.1 +0.1 -0/4+0.1 Below

EE:k RREHRTHERIFEEE.

Notes: The place with “3k” means where needs exactly dimensions.
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*MEE R RIS 41E
Structure of leader part and end part of the carrier paper

B#( =%) W = HEE( mRmE)
End (Vacant position) Chip carrier Vacant position Leader part(covern)tape
L L] L] - =

o0-—-oomm— - AR00-00 |

4 KXF200mm = XF 200 mm KF 200 mm/Over 200 mm
over 200mm over 200mm &35 1m/Moving Direction

*HM R~ Reel Dimensions  (unit:mm)

b
A
A E
A
y
R~ ( CODE) Unit:mm
A B (@ D E F G
508 E X
®»178+2.0 3.0 ®»13+0.5 ®©21+0.8 ©50 or more 10.0+1.5 12max

16
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* ERBRBEE

(a)#k#s Paper Taping

Top tape peeling strength

Cover tape peeling direction E BRI 75 6]

/V

Cover tape/

[
, .

)

(b)EE#IBEE Embossed Taping

Cover tape HE

Carrier tape {#i%#:

Cover tape peeling direction B RIE 7 E

=

—

L

ﬂ//
k]

= O IN<FEEE<0.7N

Standard:0.1N<peeling strength<0.7N

AN

ERIBE, MHETEERRR, BRMMNER, ERL.

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

*BRIEE % Bulk Case Package

Carrier tape {&Hix#

Symbol A B D
Dimension 6.840.1 8.84+0.1 12401 15+0.1-0 2+0-0.1 4.74+0.1
Symbol = L |
Dimension 31.54+0.2-0 36+0-0.2 19+0.35 7+0.35 110+0.7 5+0.35
T Lr
111 Als |T
- I’
o
E
—..
Fo|W :| G
. - —
*AEHE
Packing Quantity
+S AERRFIEE ( PACKAGE STYLE & QUANTITY) unit:pcs
R~H(SIZE)
wasER (PD B (ED BRlZHEE (BO) —kEgEE (BP)
0402 10000 20000 5000
0603 5000 15000 5000
0805 5000 2500 10000 5000
1206 5000 2500 5000 5000
1210 2000 2000
1812 2000 1000
2225 500
3035

IR GRNEAYETRES PRERERE.

Note:We will choose packing style and quantity according to the customer's requirements.
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* ERMLCCHIEREIR

* Precautions on the use of Multi-layer Ceramic Capacitors

Stages Precaution Technical considerations

ERRE, EFHEERYMERENTER.
- B, MTAR RTERBERNRERGE, SHANESG
MEATEEKERRR. FAEATE ‘*"EQ{%E’J*"‘%%M\EE«E
REnTEENReY, FALATEREERNESHETHNE
E5, EEAIhRAE

I1’Eeal§( HEEENER)

N eaﬁ%%ﬁ’llﬂiﬁ@}ﬁtbﬁﬁﬁi SR, MRE-DCEE Lm#E—E

EE, BLREEEEEZ BN MERNESRIETE.

%:JZI_JE%EJEHACEEJ_ M EEENERE, THMEEEREZNbRE
RTERHRNETE

2, HE#EMH \,uEI‘J%J—ﬂH:%EE% B, WREEPEANSIRACE
BYREEEASHNRERNR, BAERBHERETELRS.

Verification of operating environment, electrical rating and

performance
1.A malfunction in medical equipment, spacecraft, nuclear
wppkn=t reactors, etc. may cause serious harm to human life or
have sereve social ramification. For this any capacitors
1, Circuit to be used in such equipments may require higher safety
) and / or reliability considerations and should be clearly
Design differentiated from components for general applications.

Operating Voltage (Verification of Rated Voltage)

1.The operating voltage for capacitors must always be lower
than their rated values. If an AC voltage is loaded on a DC
voltage, the sum of the two peak voltages should be lower
than the rated value of the capacitor chosen. For a circuit
where both an AC and a pulse voltage may be present,the
sum of their peak voltages should also be lower than the
capacitor's rated voltage.

2 .Even if the applied voltage is lower than the rated value,the
reliability of capacitors might be reducd if either a high
frequency AC voltage or a pulse voltage having rapid rise
time is present in the circuit.




M R ES

2.PCHR#
e

Design

1

EiRALE

( BARAIRRED)
EERREREAEPCHRLSE,
FRERMIERIINE GRBIMX
N SEENEEARBIMELE.
F R R R LB E B
AT 443k
(METAERNEN K/ N E
R TSWEN RN, #®
AT 6 5 B 2SS Al Al B
H., FETERETERRE, »
EEEZEIEBRAN /NN
B, SLEAMERAER
HEFEEREHER.
(MBI —E T HHEER
EER—ER RS LR,
IR AR ERT IAMEEE T
IR I BERE 15 E PR BER.

.

Pattern configurations

(Design of Land-patterns)

1.When capacitors are mo-
unted on a PCB,the amo-
unt of solder used (size of
fillet)can directly affect ca-
pacitor performance.The-
refore,the following items
must be carefully consid-
ed in the design of solder
land patterns:

(1)The amount of solder a-
pplied can affect the ab-
ility of chips to withstand
mechanical stresses,w-
hich may lead to break-
ing or cracking.Therefo-
re, when designing land
-patterns it is necessary
to consider the approp-
riate size and configura-
tion of the solder pads,
which determines the
amount of solder nece-
ssary to form the fillets.

(2)When more than one p-
art are jointly soldered
onto the same land or
pad, the pad must be
designed so that each
component's soldering
point is separated by
soldering-resist.

1. UTERBATHEE A 2R IR LB 2 IR 2 (EARE A RSB H T i i ER)
1.The following diagrams and tables show some examples of recommen-
ded patterns to prevent excessive solder amounts (larger fillets which ext-
end above the component's end terminations.)

FIRF A4S H T A SRR ER R E

MU TREEERNHPCB LIERRT

Examples of improper pattern designs are also shown.

(1)Recommended land dimensions for a typical chip capacitor land patter-
ns for PCB

Land
Chip ;
solder-resis
5 Y e
‘v | | N 1y
_.I-. { ..I_ Jies—
A i
_._U il .—--I ‘ W
Recommend land dimensions for wave-soldering(unit:mm)
HER FIRIERREER ( B mm)
Type 0603 0805 1206 1210
L 1.6 2.0 3.2 3.2
Size
W 0.8 1.25 1.6 2.5
A 0.8~1.0 1.0-1.4 [ 1.8~25 1.8~2.5
B 0.5~0.8 08~15 | 0.8~1.7 0.8~1.7
C 0.6~0.8 09~12 | 1.2~1.6 1.8~2.5
Recommend land dimensions for reflow-soldering(unit:mm)
HERTEFENEERT( BA: mm)
Type 0402| 0603 0805 1206 1210 1812 2225
L 1.0 1.6 2.0 3.2 3.2 4.5 5.7
Size
W | 05 0.8 1.25 1.6 2.5 3.2 6.3
A |045~0.55]|06~08(08~12]18~25]|18~25|25~35|3.7~47
B [040~050(06~08(06~12]06~15|06~15(10~18]1.0~23
C | 045~0.55 | 0.6~0.8|09~16[1.2~2.0(1.8~32]23~35]35~55

BENERERESRTHEMENRNEE . FtERFERE, SinEe
Excess solder can affect the ability of chips to withstand mechanical
stresses. Therefore,please take proper precautions when designing
Land-patterns.
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RRR B FRENGTFUT:

(2) Examples of good and bad solder aplication.

HH

ltems

THERE

Not recommended

Reoomn"“\ended

B&%&% SMD
5|t
Mixed
mounting

of SMD and
leaded
components

Lewl wire ef componsil i

T,

SObBaT-TERIS]

a—n¥}

FIREBRHNT
HryRE
Component
placement
close to the
chassis

= ‘hiassis
l’:ﬂ- Saider | lor grounding)

—a

|

l_ Solder-pesig

EERERH
HIMHEF T8
Sl
Hand-solder-
ing of leaded
components

near mounted

Sihder-resist .

Soldenng incn ";{__,/_

Soldering resist

e '\.‘ 1 .--_' .
[ g

components
KERETH p— Scider-ersia
Horizontal ——
component PR ﬁ
placement ! | !
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Stages Precautions Technical considerations
EiRfEE 1-1. U TETRERFREPCIR LW BFRNGIF: PCHREMEHIFEEREN,
(ERREHEGE)PCH LMD ERERRREEPCHENZENZER/IHMLE.
1 BERBREERLEZE, SHBRS 1-1.The following are examples of good and bad capacitor layout:
ET—mIBREREENEEED PC SMD capacitors should be located to minimize any possible
2 PCHrryas| BHIIE], HEIHRER. HT MRz, mechanical stresses from board warp or deflection.
Z.EfCB ﬁ?i’lgﬁé &ggﬁggﬁg\’ﬂfi Not recommended Recommended
Design E%%EEEEH;?Z EE%%E%@j;@‘ZU R EIEER Position the component
B Girection of e mechancal
Pattern .com‘lguratlons ) Deflection stresses that are anticipated
(Capacitor layout on panelized[bre- of
akaway]PCboards) the board 7‘?’
1.After capacitors have been mou- — -
nted on the boards,chips can be 4 l@ e ] r'{/H# i
subjected to mechanical stresses - ——— == Ll
in subsequent manufacturing pr- 1-2 BERBRLEEVEIPCIR LB, ERRAMERMENNAXNMHERSENS
ocesses (PCB cuting,board insp- BE. UTREBERNHFRAN:
ection,mounting of additional pa- 1-2.To layout the capacitors for the breakaway PC board,it should be
rts,assembly into the chassis,wa- noted that the amount of mechanics stresse given will vary dep-
ve soldering the reflow soldering ending on capacitor layout, The example below shows recomm-
boards etc.),for this reason,plan- endations for better design. ]
ning pattern configurations and — _hh\“‘-\, AT,
the position of SMD capacitors /”/F s S _,_// H"‘“«
should be carefully performed to e o | | [
minimize stress. Dj .
Perforaisin —————, i | ]
n |
(a8 N i ") O ——e i O v Y o i DR o —
A [
J £
& E /
Slit d
Mugnitude of siress . A=R=C>DE
1-3. BPCIRIAEEAEFLIZIBAR, EFRMZTEMENNX/NERERAEER
BITARE. UTHEREARNEETHES: HER, SR, VELE, &
#E7l. Fitk, EMERNSMDERRHNHBL/ELERIPCIRIS R E.
1-3.When breaking PC boards along their perforations,the amount of
mechanical stress on the capacitors can vary according to the
method used.The follwing methods are listed in order from least
stressful to most stressful:push-back,slit,\V-grooving,and perfora-
tion.Thus,any ideal SMD capacitor layout must also consider the
e i PCB splitting procedure.
mi SR 1 MBRA SR BRBRIRG, RHERSELBANES, AT
S AmZE | | ERBARREAPCHLE, T BEREWH, BTEE ARSNTE, ARERAEE, STl TE:
B | (1), EREPCIRIRER, EBRAENERIBHHPCIRNETATIIE.
3Consic- | B e @), BHAEESRERRIE 123N .
erations A(:Hustment of mounting machine @ ?g%gﬁgg%;ﬁ%?gﬁaﬁ%% R, ZRSTEREPCIRITI.
_ o M= =N=} B o
Lc;ra?gtgl_ 1.Exqe55|ve impact load Shq'”d not 1.If the lower limit of the pick-up nozzle is low.Too much force may
acement| P IMposed on the capacitors w- be imposed on the capacitors,causing damage.To avoid this,the

hen mounting onto the PC boards.

2.The maintenance and inspection
of the mounting devices should be
conducted periodically.

following points should be considered before lowering the pick-up

nozzle:

(1)The lower limit of the pick-up nozzle should be adjusted to the
surface level of the PC board after correcting for deflection of the
board.

(2)The pick-up pressure should be adjusted between 1 and 3 N st-
atic loads.

(8)To reduce the amount of deflection of the board caused by imp-
act of the pick-up nozzle,supporting pins of back-up should be
used the under PC board. The following diagrams show some
typical examples of good pick-up nozzle Placement.
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Stages

Precautions

Technical considerations

3. BEIREEXR
EryRE

3.Considerations
for automatic
placement

HRERRIEA

1, EREREEREZW,
AHERSERBEEHE
Hig L, ERERERS
BUFIEREAR, FRIEELT
EZETEENRE. &
WAIAN, HERRER
AR, BUHBRER
. Bk, APEER
EWE, EEEHMAEM
RE.

THERS

Not recommended

i3

Recommended

EmRrE
Single-sided
mounting

i =—r

SupprEng  pm,

Sokle  perling Cracks

EERE
Double-sided
mounting

2 INRHMGIETEE, RENRAZEGHEEREZIWHEINEEME OB,
RTHREEBRZNEL, EHETEILRETHUSTEEEMIEINETE
HReE, @5, BBRNER,

2.As the alignment pin wears out, adjustment of the nozzle height can
cause chipping or cracking of the capacitors because of mechanical
impact on the capacitors. To avoid this, the monitoring of the width
between the alignment pin in the stopped position,and maintenance.
Inspection and replacement of the pin should be conducted periodi-
cally.

1 —EERER D ERBNES. HERNNESRUEENTRGHEERSL
EEENFEHHAN. EER DASIECHHENEYETHNRE. Al
EEREERRETIEUTER:

(DEREER EH AR

aFEREFZBET, HEREGREBANNRER EMTH.
b HERERRTEARENRE.

CHEBERERRIFHIMIE.

d KB A HE R HRATEA.

e MEL B RERE L.

TAEE R TRER AR E SR,

G HERZHRIFESEE.

HAEER RSN R HASENRE.
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Stages

Precautions

Technical considerations

3. HBIREREEZRE
BRI
3.Considerations
for automatic
placement

Selection of Adhesives

1.Mounting capacitors
with adhesives in prelim-
inary assembly, before
the soldering stage,may
lead to degraded capa-
citor characteristics unl-
ess the following factors
are appropriately check-
ed:the size of land patte-
rns,type of adhesive,am-
ount applied, hardening
temperature and hard-
ening period. Therefore,
It is imperative to consult
the manufacturer of the
adhesives on proper
usage and amounts of
adhesive to use.

1.Some adhesives may cause reduced insulation resistance, The
difference between the shrinkage percentage of the adhesive
and that of the capacitors may result in stresses on the capaci-
tors and lead to cracking.Moreover,too little or too much adhe-
sive applied to the board may adversely affect component pla-
cement, so the following precautions should be noted in the
application of adhesives.

(1)Required adhesive characteristics

a.The adhesive should be strong enough to hold parts on the
board during the mounting & solder process.

b.The adhesive should have sufficient strengthat high temperat-
ures.

c.The adhesive should have good coating and thickness consi-
stency.

d.The adhesive should be used during its prescribed shelf life.

e.The adhesive should harden rapidly.

f.The adhesive must not be contaminated.

g.The adhesive should have excellent insulation characteristics.

h.The adhesive should not be toxic and have no emission of toxic
gasses.

(2)The recommended amount of adhesives is as follows.

Figure 0805/1206 case sizes as examples
A 0.3 mm min
B 100 ~200um
C Adhesives should not contact the pad
After capacitors are bonded
 — — e
== |
ALL I
4 r. % r‘
|
Amount of adhesive
o

23




TERIRBMESEEE
MULTILAYER CHIP CERAMIC CAPACITOR

4 185
4 .Soldering

BRI R :

1 EEREIHE AR
BRAMZE, FIER
AUEZHTH M.

(OEREBRE DT
ST EAMEI0. 1 W%,
EHTR), TaEER
SRR ERIBNIEHE].

@M ERRREAR LA,
138 PR ) B KA B BB R4
ﬂ&%ﬁmm&ﬁﬁz

(BRI IS HIS,
AR R BN

t.

Selection of Flux
1.Since flux may have a
sigificant effect on the
performance of capa-
citors, it is necessary to
verify the following co-
nditions prior to use:
(1)Flux used should be
with less than or equ-
al to 0.1wt%(equival-
ent to chlorine)of hal-
ogenated content.
Flux having a strong
acidity content shou-
Id not be applied.
(2)When soldering cap-
acitors on the board,
the amount of flux
applied should be
controlled at the o-
ptimum level.
(B)When using water-
soluble flux ,special
care should the tak-
en to property clean
the boards.

1-1 RFUER PR LB ESHER TRRENIER, BARERES
MEEYEEMERR R B ERESRRENES.

1-2 FEREEERETERNERRR TIEERRMIEN, ENERRSHE
1BE, BWERAENBEREHIAERRL, KMEERRATIREZ IR
MR E. BETRROBREMAE, HEERNEERIEEE.

1-3 AT RKERENEBY S AT ERTHK, AEFSRGGTERRERA
EHBRBYEERERREE TRV EERR[NTEN. B8R TEKE
BhEEIRE, EHESI BB IETATE A RIS AE

1-1 (R TR IE:

g TEIREERTER A A TH4E1 0021 30°C T .

RE: THMERBRETIEEERTEEXF100°C,
EREAXNESRBRIEREREPH RS IREBUCHMEHT, SFRERE

B ARERRBREPERITENLERSZIBERERIZE.

1-1.When too much halogenated substance(Chlorine,etc)content is
used to activate the flux, or highly acidic flux is used, an
excessive amount of residue after soldering may lead to
corrosion of the terminal eletrodes or degradation of insulation
resistance on the surface of the capacitors.
1-2.Flux is used to increase solderability in flow soldering,but of too
much is applied, a large amount of flux gas may be emitted
and may detrimentally affect solderability. To minimize the
amount of flux applied, it is recommended to use a flux-
bubbling system.
1-3.Since the residue of water-soluble flux is easily dissolved by
water content in the air,the residue on the surface of capacitors
in high humidity conditions may cause a degradation of
insulation resistance and therefore affect the reliability of the
components. The cleaning methods and the capability of the
machines used should also be considered carefully when
selecting water-soluble flux.
1-1.Preheating when soldering
Heating:ceramic chip components should be preheated to within
100 to 130°C of the soldering.
Cooling:The temperature difference between the components and
cleaning process should not be greater than 100°C.
Ceramic chip capacitors are susceptible to thermal shock when
exposed to rapid or concentrated heating or rapid cooling,
Therefore, the soldering process must be conducted with great
care so as to prevent malfunction of the components due to
excessive thermal shock.
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Stages Precautions Technical considerations
; &
4.Soldering [E] i N . ) . Q
Recommended conditions for soldering - Preheating 230¢C
! « " »

[Re-flow soldering] 300 |

Temperature profile 250
e, 200
&%EF‘ i, F4R 150
R E R TR
BRI EET: 100
soldering
Temperature,time < ple P pie
amount of solder, | Over 1 Over1 within Gradual
etc.are specified minute minute 10 cooling
in accordance s seconds
with the following E _
recommended E?\EE’JE*‘I‘EEE\! ‘g%g E"J‘1/2ﬁ1/30 ju-FFﬁZR:
conditions. CaUt'O”

1.The ideal condition is to have solder mass (fillet) controlled to 1/2
or 1/3 of the thickness of the capacitor, as shown below.

1AT=-13T
Capacibar
.i"'..r i I
PC board

1 ARHMREMFESREESRM RN, FILEERRER T B,
1.Because excessive dwell times can detrimentally affect solderability ,
soldering duration should be kept as close to recommended times as

possible. Temperature

[KiEEHE])[Wave soldering] © — 200¢
Temperature profile / B &S 300 g |
250 |—
200 [
150 |-
100 |
50 |
his \ D
= PR
ﬁgﬁﬁ"‘“ﬁﬁaf’tiﬁ\ﬁlfﬁﬁ Over 1 minute "' i 1 oo qual

3s cooling

2 BERBMBEUHERIZ BRREZ ZA8EXF100%/130° C
SRR H A A ERTT AR BRI,
?EEEE”EH IE:;;J;?"E’]*@E%TEEFH I&m%k;g
Caution
1.Make sure the capacitors are preheated sufficiently.
2.The temperature difference between the capacitor and melted solder should
not be greater than 100 to 130° C.
3.Cooling after soldering should be as gradual as possible.
4 Wave soldering must not be applied to the capacitors designated as for
reflow soldering only.
[F I18#£)/[Hand soldering]
B E &/ Temperature profile

Temperature
(C)
¢ Preheating ) 280 ~280C

250

200

150

100

50
A, ¢ »la—pit
e Az 428 /1y R ‘ Over 1 minute within  Gradual
1. {iﬁ H"Jk%gﬁﬂ’] ]EE'JE’T Eixg‘l .Omm, 3s cooling

2 IEHA R EEMB RS E( RIERE)

Caution

1.Use a 35W soldering iron with a maximum tip diameter of 1.0mm.

2.The soldering iron should not directly touch the capacitor. [Wave soldering]

25




TERIRMESEEEE
MULTILAYER CHIP CERAMIC CAPACITOR

Stages Precautions Technical considerations
5.7 TE AR TMRERATEENRE, SEEMYEMEER
5.Cleaning BB YL ER R MR ERRAINIRE,

1 ARETHANERSRRE, EHERPCIRE, BREAER
BIBNIRBIFE SRR BB ( MR T RIS IRIRER B R BNIR
FiEREEBEPHEMME) FORBEEREERRE.

2. BEHBE R R PETRENRERE BRIV EERSRN

Cleaning conditions

1.When cleaning the PC board after the capacitors are all
mounted, select the appropriate cleaning solution ac-
cording to the type of flux used and purpose of the
cleaning (e.g. To remove soldering flux or other materials
from the production process.)

2.Cleaning conditions should be determined after verifying.

Through a test run, that the cleaning process does not
affect the capacitors characteristics.

RMEHERRO B TR RES).
2R EHEREEERTS, SREFHE
BIRE AR E L.
(EEHE:
ERBBEHBERT, WHMEREAXE
EPCHURZIBERIRE), EEEHERNE
EEEH, SERMREERE. FILES
FEBATRERM:

RIS RTF20W/L
BRIRIER: RTF40KHz
BRIKFRRE: SoEfED

1.The use of inappropriate solutions can
cause foreign substances such as flux
residue to adhere to the capacitor or
deteriorate the capacitor's outer coati-
ng, resulting in a degradation of the
capacitor's electrical (especially insu-
lation resistance).

2. Inappropriate cleaning conditions (ins-
ufficient or excessive cleaning) may
detrimentally affect the performance
of the capacitors.

(1)Excessive cleaning
In the case of ultrasonic cleaning ,
too much power output can cause
excessive vibration of the PC board
which may lead to the cracking of the
capacitor or the soldered portion, or
decrease the terminal electrodes’
strength, thus the following conditions
should be carefully checked,;

Ultrasonic output Below20W/L
Ultrasonic frequency Below 40KHz
Ultrasonic washing period 5min or less
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6. Bk RRETE
6.Post cleaning
Processes

— A A R A (L B R R R e, %
WS EESHERET, HEYSURERR0ME.

1R R ES TERSWEMRERN, KBUMEEELES

ﬁgﬁg%@%&ﬂuﬁmﬁm EU R LIS LR, 15

With some type of resins a decompositon gas or
chemical reaction vapor may remain inside the resin
during the hardening period of while left under normal
storage conditions resulting in the deterioration of the
capacitor's performance.
1.When a resin's hardening temperature is higher than

the capacitor's operating temperature, the stresses
generated by the excess heat may lead to capacitor
damage or destruction.The use of such resins molding
materials is not recommended.

7. ERE
7.Handling

PIRIPCIR(EERAETL D EIR)
1, EREZTEFFMETTHE, FEIPCHE, EEAREERLIE
HEE 7.

2, WHAETEAFHE, EBERSHENRE

WS E R B R IE:

1, FETEEEERRAZBEHNEE
(IMRERFEEN L= E@Ey b, MTEBERAELERE.
QERBRERR, TERETHAEMESESHERITH L.

Breakaway PC boards(splitting along perforations)

1.When splitting the PC board after mounting capacitors
and other components,care is required so as not to give
any stresses of twisting to board.

2.Board separation should not be done manually,but by
using the appropriate devices.

Mechanical considerations

1.Be careful not to subject the capacitors to excessive
mechanical shocks.
(MIf ceramic capacitors are dropped onto the floor or a

hard surface,they should not be used.
(2)When handling the mounted boards,be careful that the
mounted components do not come in contact with or

bump against other boards or components.
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MULTILAYER CHIP CERAMIC CAPACITOR

Stages Precautions Technical considerations
8 TRt T WRBERBFHESENSRENRET, ERRMRE

1. BT RER BB AR EFRRE RV T RIFH W EHEN, EMERHIEETR; S, EEEHTFER
8.Storage GERE, EFRERFESSFAERSNEEMR T, ERENGELS/aEMNeSRRE. HTEEER,

.
conditions | SRR EARECEERE AHECEARER. MEBH TEMHA

=ig: §F40°C IR, ZEFERAESSRZAIEHETEEETERER.

SBE. KT 70% 1.If the parts are stored in a high temperature and
ERNERTFA0°C, (ERMEEIRREERETIER, humidity environment,problems such as reduced

ERRBEM IR EEERENERT TR, ERE solderability caused by oxidation of terminal elect-

FREERRZ AREOAAMER. rodes and deterioration of taping/packaging mat-

2ENEEYMESR( 288 38 MAEEHEER
BRI TR, EERFHERFELEEIE—R.

erials may take place.For this reason,components

MBEERRNRSERLT, 7£150°CHIKETHE should be used within 6 months from the time of
BEETER, BLERRNSEETREIMBKE. delivery. If exceeding the above period, please
Storage check solderability before using the capacitors.

1.To maintain the solderability of terminal
electrodes and to keep the packaging
material in good condition, care must be
taken to control temperature and humid-
ity in the storage area.Humidity should
especially be kept as low as possible.

s Recommended conditions

Ambient temperature  Below40°C

Humidity Below70%RH

% The Ambient temperature must below 40°C.
Even under ideal storage conditions capacitor
electrode solderability decreased as time p-
asses,so ceramic chip capacitors should be
used within 6 months from the time of delivery.
#%The packaging material should be dept
where no chlorine or sulfur exists in the air.
2.The capacitance value of high dielectric
constant capacitors (type2&3) will gradually
decrease with the passage of time, so this
should be taken into consideration in the
circuit design. If such a capacitance reducti-
on occurs, a heat treatment of 150°C for 1
hour will return the capacitance to its initial

level.
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BASSUREERE. BB, ERMEE
CAPACITANCE CHANGE VS TEMPERATURE CHARACTERISTIC;VOLTAGE;FREQUENCY PROFILES

e NPO
(HBEBEU KBRS (2)58% (Frequency) (B ERERE(DC voltage)
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o Y5V

(FEURBERME

Y5V Capacitance Change vs Temperatue
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