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bias in the environment approaches to room temperature.

STRUCTURE AND DIMENSIONS

Z5U The capacitor made of this kind of material is considered as Class

.-

7,
/AV;T

_>*—,<_

capacitor, whose temperature
characteristic is between that of X7R and Y 5V. 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

WB
wB
Type Dimensions  (mm)
. i . i L w T wB
British expression | Metric expression
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 0.50+ 0.20

1.00+ 0.20

1.25+ 0.20

0.80+ 0.20

1.00+ 0.20
1206 3216 3.20+ 0.30 1.60+ 0.30 0.60+ 0.30

1.25+ 0.20

1.60+ 0.30
1210 3225 3.20+ 0.30 2.50+ 0.30 < 2.80 0.80+ 0.30
1808 4520 450+ 0.40 2.00+ 0.20 <220 0.80+ 0.30
1812 4532 450+ 0.40 3.20+ 0.30 < 3.50 0.80+ 0.30
2225 5763 5.70+ 0.50 6.30+ 0.50 < 6.20 1.00+ 0.40
3035 7690 7.60+ 0.50 9.00+ 0.50 < 8.10 1.00+ 0.40

Note We can design according to customer specia requirements
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STRUCTURE

w L
}A/ NO Name
TT Ceramic dielectric
T Inner electrode
Substrate €electrode
Nickel Layer
Tin Layer
HOW TO ORDER
0805 CG 101 J 500 N T
NOTES
DIMENSIONS unit  inch/ mm
0402 0603 0805 1206 1210 1808 1812 2225 3035
S2=Cok
X
xW) | 004x 002 | 006x 03 | 008x 006 | 012x 006 | 012x 010 | 018x 008 | 018x 012 | 022x 025 | 030x 03B
inch
X
(LxW) | 100x 050 | 160x 080 | 200x 125 | 320x 160 | 320x 250 | 450x 200 | 450x 320 | 570x 630 | 760x 900
mm
DIELECTRIC STYLE
|G| H | HG | IG| H RH| H| ™H| W| | X | B | E | F
(DidedricCode)
. |COG|COH| HG | LG | H | RH| H | TH | W | &L | XR| XIR | Z2U | Y5V
(Didedric)
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NOMINAL CAPACITANCE (unit) pF

(Express Method) (Actual Vaue)
ORS5 05 0
R
1RO 1.0 _ . N o
Note: the first two digits are significant; third digit
102 10x 10° T :
denotes number of zeros; R=decimal point.
224 22x 10°*
CAPACITANCE TOLERANCE
B C D F G J K M S z
(Codd)
* * 05F 10% 20% 50% 10% 2% e o
+ + 0| * 0| * 0| £ 0 + (]
(Tdeaos) | 01000 | 025F 26 | 2%
B C D < 10pF

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

RATED VOLTAGE (unit) V

(Express Method) | (Actual Vaue)

0

6R3 6.3

R
500 50x 10°

Note: the first two digits are significant; third digit
201 20x 10"

denotes number of zeros; R=decimal point.
102 10x 10

TERMINAL MATERIAL STYLES

Termination Styles (Express M ethod)
Silver Solderable Termination S
Copper Solderable Termination C
Nickel Barrier Termination N
4 17
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Capacitance Range and Operating Voltage
/unit: pF
Capacitance
Size Code Rated Voltage COG NPO X7R X5R Y5V (Z5U)
6.3V 0.1 470 100 4,700,000 1,000 1,000,000
ov 0.1 470 100 1,000,000 1,000 1,000,000
0402 16V 0.1 470 100 47,000 1,000 220,000
25V 0.1 470 100 22,000 1,000 100,000
50V 0.1 470 100 10,000 1,000 100,000
6.3V 0.1 4,700 100 4,700,000 1,000 4,700,000
1ov 0.1 4,700 100 1,000,000 1,000 2,200,000
0603 16V 0.1 4,700 100 1,000,000 1,000 1,000,000
25V 0.1 4,700 100 150,000 1,000 1,000,000
50V 0.1 4,700 100 100,000 1,000 220,000
6.3V 0.3 10,000 100 10,000,000 1,000 10,000,000
1ov 0.3 10,000 100 4,700,000 1,000 10,000,000
0805 16V 0.3 10,000 100 1,000,000 1,000 2,200,000
25V 0.3 10,000 100 1,000,000 1,000 2,200,000
50V 0.3 10,000 100 100,000 1,000 1,000,000
6.3V 0.5 33,000 100 47,000,000 1,000 47,000,000
1ov 0.5 33,000 100 10,000,000 1,000 22,000,000
1206 16V 0.5 33,000 100 10,000,000 1,000 10,000,000
25V 0.5 33,000 100 4,700,000 1,000 2,200,000
50V 0.5 12,000 100 470,000 1,000 1,000,000
6.3V 10 10,000 220 47,000,000 4,700 47,000,000
1ov 10 10,000 220 22,000,000 4,700 47,000,000
1210 16V 10 10,000 220 10,000,000 4,700 10,000,000
25V 10 10,000 220 2,200,000 4,700 10,000,000
50V 10 8,200 220 1,000,000 4,700 1,500,000
6 17
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/unit: pF

Capacitance
Size Code Rated Voltage COG NPO X7R  X5R Y5V (Z5U)
6.3V 10 10,000 220 10,000,000 4,700 33,000,000
[0V 10 10,000 220 4,700,000 4,700 22,000,000
1808 16V 10 10,000 220 2,200,000 4,700 22,000,000
25V 10 10,000 220 2,200,000 4,700 10,000,000
50V 10 6,800 220 1,000,000 4,700 2,200,000
6.3V 10 15,000 470 100,000,000 10,000 33,000,000
[0V 10 15,000 470 100,000,000 10,000 22,000,000
1812 16V 10 15,000 470 22,000,000 10,000 22,000,000
25V 10 15,000 470 10,000,000 10,000 10,000,000
50V 10 12,000 470 2,200,000 10,000 10,00,000
6.3V 10 47,000 470 33,000,000 10,000 47,000,000
[0V 10 47,000 470 22,000,000 10,000 33,000,000
2225 16V 10 47,000 470 10,000,000 10,000 22,000,000
25V 10 47,000 470 4,700,000 10,000 10,000,000
50V 10 33,000 470 3,300,000 10,000 10,000,000
6.3V 10 100,000 470 100,000,000 10,000 47,000,000
10V 10 100,000 470 47,000,000 10,000 33,000,000
3035 16V 10 100,000 470 33,000,000 10,000 22,000,000
25V 10 100,000 470 22,000,000 10,000 10,000,000
50V 10 47,000 470 10,000,000 10,000 10,000,000
Note We can design according to customer specia requirements
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Q COG Hi-Q COGMLCC

RF Hi-Q  ESR

e CQ CG

1IMHz~2.4GHz
CQ CG )

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

resonant frequency

e Notefor CQ and CG:
The following Q vaue 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 1IMHz and 2.4GHz or higher frequency, we can
design it according to their requirements

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

e CQ Q CQ Capacitancevalue and Q value
IOMHz Q IOMHz  Q AMHz Q

Capaditance Qvduea 300MHz Capaditance Qvduea 300MHz Capaditance Qvduea 300MHz
pF 0805 0603 pF 0805 0603 pF 0805 0603
4.7 1000 800 11 450 360 24 200 160
5.2 900 720 12 400 320 27 175 140
5.6 850 680 13 375 300 30 150 120
6.2 800 640 14 350 280 33 140 112
6.8 700 560 15 325 260 36 130 104
7.5 650 520 16 300 240 39 120 96
8.2 575 460 18 250 200 43 110 88
9.1 525 420 20 225 180 47 100 80
10 500 400 22 215 172

8 17

www.speed-sy.com 0769-87814635



HIGH VOLTAGE MLCC

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

performance of the circuit.

o APPLICATIONS
Analog & Digital Modems
LAN/WAN Interface
Lighting Ballast Circuits
Voltage Multipliers
DC-DC Converters

Back-lighting Inverters
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lunit: pF
Capacitance
Size Code Rated Voltage NPO X7R Y5V
100V 05 820 150 10,000 2,200 68,000
0008 200V 0.5 470 150 6,800 | @ e
100V 0.5 1,500 150 33,000 10,000 100,000
200V 0.1 1,500 150 22,000 10,000 56,000
0805 250V 0.1 1,500 150 22,000 10,000 56,000
500V 0.1 560 150 10,000 | = e
1000V 01 100 | = e e
100V 0.5 3,300 150 100,000 15,000 330,000
200V 0.1 2,700 150 47,000 10,000 150,000
250V 0.1 2,700 150 33,000 10,000 150,000
120 500V 0.1 1,500 150 22,000 | = @ e
1000V 0.1 1,000 150 5600 | @ -
2000V 0.1 270 150 1500 | @ e
100V 1.0 4,700 150 220,000 10,000 820,000
200V 1.0 3,300 150 100,000 10,000 390,000
250V 1.0 3,300 150 82,000 10,000 390,000
1210 500V 1.0 2,000 150 33000 | @ -
1000V 1.0 820 150 10,000 | = -meeeeeeee-
2000V 1.0 470 150 6,800 | @ s
100V 2.0 4,700 150 220,000 150,000 1,000,000
200V 2.0 3,300 150 100,000 10,000 390,000
250V 2.0 3,300 150 82,000 10,000 390,000
500V 2.0 1,800 150 39,000 | = e
1808 1000V 20 820 150 10,000 | @ -
2000V 2.0 470 150 6,800 | @ -
3000V 2.0 470 150 2,200 | = -
4000V 20 56 150 1,000 | @ e
5000V 20 27 | e e
10 17
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funit: pF

Capacitance  PF
Size Code Rated Voltage NPO X7R Y5V
3.0 180
100V 150 330,000 150,000 1,500,000
220 10,000
200V 3.0 5,600 150 150,000 100,000 470,000
250V 3.0 5,600 150 120,000 100,000 470,000
500V 3.0 3,900 150 100,000 | = e
1812
1000V 3.0 1,200 150 27,000 | = -
2000V 3.0 680 150 10,000 | = -
3000V 3.0 470 150 2200 | @ -
4000V 3.0 220 150 1500 | @ e
5000V 30 56 | e | e
100V 5.0 27,000 150 1,000,000 250,000 3,300,000
200V 5.0 12,000 150 470,000 22,000 680,000
250V 5.0 12,000 150 470,000 22,000 680,000
500V 5.0 6,800 150 330,000 | @ -
2225 1000V 5.0 2,200 150 56,000 | = --eemeee-
2000V 5.0 1,000 150 27,000 | @ -
3000V 5.0 680 150 3,900 | @ e
4000V 5.0 560 150 3300 | @ -
5000V 50 100 | @ e | e

Note We can design according to customer special requirements
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measurement method for high voltage MLCC

Rated voltage range

Measuring Method

100vV< Vr 500V

200%, 5 , 50mA

Force 200%Rated voltage for 5 second. Max..current should not
exceed 50 mA

500V< Vr< 1000V

150%, 5 S0mA

Force 150%Rated voltage for 5 second. Max..current should not
exceed 50 mA.

120%, 5 50mA
1000V Vrs 2000V Force 120%Rated voltage for 5 seconds. Max..current should not
exceed 50 mA
120%,5 10mA
2000V Vrs 5000V Force 120%Rated voltage for 5 seconds. Max..current should not
exceed 10 mA.
Reliability Test
Item Technical Specification Test Method and Remarks
L Capacitance | Measuring Frequenc M ing Volt
Should be within the |—— g Treduency | Vieasring Vottage
Jas o < 1000pF IMHZ+ 10%
specified tolerance. 1.0+ 0.2Vrms
1000 pF 1IKHZ+ 10%
25 +£3
Test Temprature: 25 + 3
C< 10uF : IKHZ+ 10%
:1.0+ 0.2Vrms
Test Frequency: 1IKHZ+ 10%
_ Test Voltage: 1.0+ 0.2Vrms
Capacitance C 10uF
Qe Should be within the | X7R Y5V 1120+ 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
12 17
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Item Technical Specification Test Method and Remarks
DF . Measuring .
Capacitance Measuring Voltage
Frequency
a < 0.56% Cr 5pF IMHZ+ 10%
ass
1.5[(150/Cr)+7]x 10* | 5pF< Cr 50 pF IMHZ+ 10%
1.0+ 0.2Vrms
< 0.15% 50pF< Cr< 1000 pF | 1IMHZt 10%
< 0.15% 1000 pF 1KHZ+ 10%
25V | BV lev v 63V Cs 10pF
. 0
<50% :1KHZ+ 10%
: +
X 25% 35% 35% 50% C aF R
< < < < .
(DF, tand ) = 0= 0= 0= 0 < 100% Test Frequency: 1IKHZ+ 10%
Dissipation C 33F Test Voltage: 1.0+ 0.2Vrms
Factor
> 25V 16V 10v 6.3V C 10uF X7R Y5V
: 120+ 24 HZ
Class
:0.5¢ 0.1Vrms
vev | < 70% Test Frequency: 120+ 24HZ
75U C 104F Test Voltage: 0.5+ 0.1Vrms
< < <
< 9% SL3%6 | <1296 ] <129% Z5U: :1+ 0.1KHZz
C 100F :0.5+ 0.05Vrms
Test Frequency: 1+ 0.1KHZ
Test Voltage: 0.5+ 0.05Vrms
C< 10 nF, Ri=z 50000MQ
Clas C 10nF Ri-Cr= 500S 160+ 5
i < 75%
C< 25nF, Ri= 10000MQ
X7R ) 25 £5
C 25nF Ri-Cg 100S
(IR) < 50mA
Insulation Measuring Voltage: Rated Voltage
Resistance | das ) Duration: 60+ 5s
Y5V | C< 25nF Ri= 4000MQ o
i Test Humidity: < 75%
Z5U | C 25nF Ri-Cg 100S
Test Temprature: 25 *= 5
Test Current: < 50mA
13 17
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Item Technical Specification Test Method and Remarks
:300% :250%
15 / 50mA
( MLCC)
W) Measuring Voltage:
Didedtic '
No breakdown or damage. Class :300% Rated voltage
Withdanding
Class :250% Rated voltage
\oltege :
Duration: 1 5s
Charge/ Discharge Current: 50mA max.
(This method excludes high-voltage MLCC)
95% 80~120 10~30
Preheating conditions:80to 120 ; 10~30s.
At least 95% of the terminal electrode is I 6337
covered by new solder. X+ 5 A5+ 5
Sdagelty Visual Appearance: No visible damage. -2+ O5s 2+ 058
Sdda Tarpaaue 235t 5 Sdda Tarpaaue 245t 5
Dudion 2+ 05 Dudion 2+ 055
NFO S Y5V
X7R
Item NFOtoSL 75) 100~200 10+ 2
<+ 05% = : 265+ 5
O5FF 15+ 1s
ACC| <+ 05% o £ | -5+10% | -10+20% 10
05 whichever
) islarger 24+ 2
Readanceto ) o ]
) Preheating conditions: 100t0 200 ; 10+ 2min.
Sddaing DF o
et Sameto initial value. Solder Temperature: 265+ 5
Duration: 5+ 1s
IR
Sameto initial value. Clean the capacitor with solvent and examine it with
> 95% a 10X (min.) microscope.
Appearance No visible damage.At least 95% | Recovery Time: 24+ 2h
of the terminal electrode is covered by new | Recovery condition: Room temperature
solder.
14 17
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Item Technical Specification Test Method and Remarks

Al,O; PCB
1mm
0.5mm/sec.
mm
Appearance: No visible damage. 20 i-r:lo
Resistance to
Flexure of o —J O v
Substrate ~ A
(Bending )
Strength) 45+ 2 45+ 2
Test Board: Al,Os0r PCB
Warp: 1mm
ACIC | <+ 10% Speed: 0.5mmnv/sec.
Unit: mm
The measurement should be made with the board in the
bending position.
_— 5N 10+ 1S
Termination " ) i
Adhesion No visible damage. Applied Force: 5N Duration: 10+ 1S
2 1 24+ 1h
5 4
A CIC 1 (Vovemzsuio 30
<+ 1% + 1pF, 2 (+20) 2 3
3 (Vovizsi: so8) 30
B: < + 10% 4 (+20) 2 3
EF: <+ 20% 24+ 2h
Temperature Preheating conditions: up-category temperature, 1h
Cycle Class : <+ 1%or + 1pF Recovery time: 24+ 1h

Initial Measurement

whichever islarger. : ) )
Cycling Times: 5 times, 1 cycle, 4 steps:

Class : B: <+ 10%

R, Step Temperature Time (min.)
.S = 1 Low- category temp. (FoF .,.5) 30
2 Normal temp. (+20) 2 3
3 Up- category temp. (2575 %) 30
4 Normal temp. (+20) 2 3

Recovery time after test: 24+ 2h

15 17
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Item Technical Specification Test Method and Remarks
1< 2% £ 1pF
‘B <+ 10%
EF < + 30%
A CIC o
Class : <+ 2%or + 1pF, 40+ 2
whichever islarger. 90~95%RH
Class : B: <+ 10%
EF: < + 30% 500
DF <2
, Not more than twice of initial value. 24 ( ) 48 ( )
Moisture X X
Resistance Ri= 2500M Q Ri-Cgr= 25S Temperature 40+ 2
Humidity 90~95%RH
Class : Ri= 2500M Q Ri - Cr= Durat 500h
25S whichever issmaller. uration
IR Ri> 1000MQ Ri-Cr> 25S Recovery conditions Room temperature
Recovery Time 24h (Classl) or 48h (Class2)
Class : Ri= 1000M Q Ri - Cr=
25S whichever issmaller.
Appearance: No visible damage.
<+2% + 1pF
B: <+ 20%
A G EF: < + 30% 100v
Class <+ 2%or + 1pF, 15
whichever islarger. 1000
Class :B: <+ 20% 50mA
EF <+ 30%
pF |2 T 24 48
e Not morsthaz (;[(\;\(I)I;:/le gf |n|t||;l \/(<:';\Iue.4OS Low-Voltage 100V
ife i i-Cr2 .
R Applied Voltage: 1.5 x Rated Voltage
Class : Ri> 4000MQ  Ri-Cgz | Duration:1000h
40S whichever is smaller. Charge/ Discharge Current: 50mA max.
IR Ri> 2000M Q Ri - Cr> 50S | Recovery Conditions: Room Temperature
Recovery Time: 24h (Class 1), or 48h
Class : Ri= 2000M Q Ri - Cg=

50S whichever is smaller.

(Class2)

Visual Appearance: No visible damage.
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Item Technical Specification Test Method and Remarks
<+ 2% + 1pF
B: <+ 20% 100vV< 500V 2
A CiC EF < £ 30% 500v< < 1000V 15
Class <+ 2%or + 1pF, 1000v 1.2
whichever islarger. 100
Class :B: < £ 20% 50mA
EF < £ 30% 125 NPO X7R 85 Y5V
<2
Middle bF Not more than twice of initial value. 24 48
&high Ri= 4000MQ  Ri-Cg= 40S | Applied Voltage:
voltage 100V< Rated Voltage 500V 2 Multiple
Life Test Class : Ri= 4000MQ Ri-Cgr= | 500V< Rated Voltages 1000V 1.5 Multiple
40S whichever is smaller. 1000V Rated Voltage 1.2 Multiple
R Ri> 2000MQ  Ri-Cgr=> 50S | Duration: 100h
Charge/ Discharge Current: 50mA max.
Class : Ri= 2000MQ Ri-Cr= | Temperature 125 NPOX7R 85 Y5V
50S whichever is smaller. Recovery Conditions: Room Temperature
Recovery Time: 24h (Class 1), or 48h (Class2)
Visual Appearance: No visible damage.

24+ 1h

Note Pretreatment (only for class2 capacitor)

at standard pressure conditions for 24+ 1hours

1h

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
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	SUMMARY
	中高压电容器测试方法：

