
TANTALUM CAPACITOR MULTIALYER
CERAMIC CAPACITOR

产品简介 FEATLIRES

主要电性能 GENERAL CHARACTERISTICS

使用温度范围:-55℃ ～﹢125℃(大于85 ℃降额电压使用)

Operating temperature: :-55℃ ～﹢125℃

容量偏差:±10%，±20%

Capacitance tolerance: :±10%，±20%

容量系列:0.1uF～680uF

Capacitance Range: 0.1uF～680uF

电压系列:4V ～50V

Voltage Rating: 4V ～50V

漏电流(20℃):I0≤0.01CRUR或1uA(取大者)

DC leakage current (20℃): I0≤0.01CRUR or 1uA

损耗正切角(20℃):见表1

Dissipation factor (20℃)::see table1

高低温特性:见表1

Temperature performance: see table1

气候类别:55/125/20

Climatic category:55/125/20

寿命试验:2000小时

Life test:2000hours

可靠性:在85℃、0.1 Ω /V串联电阻条件下1000小时失效2%的
置信度是60%

Reliability:2% per 1000h at 85 ℃with 0.1 Ω /V series 
impedance 60% confidence level

本产品是专为表面贴装要求而设计制造的片式固体钽电解

电容器。有P、A、B、C、D、E1六种壳号，与CA42树脂包封产

品相比，它具有更低的等效串联电阻ESR。适用于自动表面贴

装机。广泛用于尖端军事、电脑、手机等领域。本产品执行

EIA535BAAC和QC300801、Q/YHC。45-01技术标准。
Solid tantalum chip capacitors designed and manufactured 

with the demanding requirements of surface mount technolog
y in mind. There P, A, B, C, D, E six case codes,and CA42 
tantalum, It has lower equivalent series resistance ESR. S
uitable for automatic surface mountInstalled. Widely used 
in sophisticated military, computers, mobile phones and ot
her fields. Implementation of this productEIA535BAAC and Q
C300801, Q/YHC. Technical standard 45-01.

表1 Table1

容量(uF)
Capacitance(uF)

容量变化(%)
Capacitance(%)

损耗最大值(%)
Max D.F(%)

漏电流最大值
Max DCL(uA)

-55℃ +85℃ +125℃ -55℃ +20℃ +85℃ +125℃ +85℃ +125℃

≤1.0

±10 ±10 ±12

6 4 6 6

10 IO 12 IO

1.5～6.8 8 6 8 8

10～68 10 8 10 10

100～680 12 10 12 12

外型尺寸 DRAWING AND DIMENSION

CASE
CODE

尺寸 L W H P TW

P 2012 2.0±0.2 1.2±0.2 1.2±0.2 0.5±0.2 1.2±0.1

A 3216 3.2±0.2 1.6±0.2 1.6±0.2 0.8±0.3 1.2±0.1

B 3528 3.5±0.2 2.8±0.2 1.9±0.2 0.8±0.3 2.2±0.1

C 6032 6.0±0.3 3.2±0.3 2.5±0.3 1.3±0.3 2.2±0.1

D 7343 7.3±0.3 4.3±0.3 2.8±0.3 1.3±0.3 2.4±0.1

E 7343H 7.3±0.3 4.3±0.3 4.0±0.3 1.3±0.3 2.4±0.1

单位 Unit(mm)

CR(uf)
UR(V)

0.1-
0.33

0.47 0.68 1.0 1.5 2.2 3.3 4.7 6.8 10 15 22 33 47 68 100 150 220 330 470 680

2.5 A A B B

4 A A A A/B A A/B A/B B/C B/C B C/D C/D/E D/E D/E

6.3 A A A A/B A/B A/B A/B/C A/B/C B/C/D B/C/D B/C/D C/D C/D/E C/D/E D/E E

10 A A A A/B A/B A/B/C A/B/C A/B/C B/C/D B/C/D C/D C/D/E C/D/E D/E D/E E

16 A A A/B A/B A/B A/B/C A/B/C B/C B/C/D B/C/D C/D C/D D/E D/E D/E E

20 A A A A/B A/B A/B/C B/C B/C B/C/D B/C/D C/D C/D/E D/E D/E E

25 A A A A/B A/B B/C B/C B/C C/D C/D C/D D/E D/E E

35 A/B A/B A/B A/B A/B/C B/C B/C B/C/D C/D C/D/E C/D D/E D/E E

50 A/B C C B/C C/D C/D C/D D D E

CA45贴片钽电容器

料号:178MU0017
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壳号
Case size

W
额量

Qfy/rell（178mm)

P 8.4±1.5 2500

A、B 8.4±1.5 2000

C、D 12.4±2.0 500

E 12.4±2.0 400

丝印标记 MARKING SPECILFICATLON 卷盘尺寸 REEL DIMENSIONS

载带尺寸 CARRIER TAPE DIMENSION

例：16V 106 A

容量代码

Capacitance code in pF

直流工作电压

D C working coltage

正极

Polarity

CASE
CODE

W
±0.3

F
±0.1

E
±0.1

P
±0.1

P1
±0.1

P2
±0.1

D
±0.1

D0
Min

T
±.03

A
±0.2

K
±0.2

P 8 3.5 1.75 4 2 4 ∅1.5 ∅1.0 0.2 3.5 1.9

A 8 3.5 1.75 4 2 4 ∅1.5 ∅1.0 0.3 3.5 1.9

B 8 3.5 1.75 4 2 4 ∅1.5 ∅1.0 0.3 3.8 2.1

C 12 5.5 1.75 8 2 4 ∅1.5 ∅1.5 0.3 6.4 3.0

D 12 5.5 1.75 8 2 4 ∅1.5 ∅1.5 0.3 7.7 3.3

E 12 5.5 1.75 8 2 4 ∅1.5 ∅1.5 0.3 7.7 3.3

单位 Unit(mm)

单位 Unit(mm)

K代表KNSCHA科尼盛

注：１．电容量、损耗正切角测量条件：

Measuring conditions of reserve capacity and tangential Angle of loss:

测量电压：U-＝2.2V±1.0V U-＝1.0V±0.5v（有效值）； 测试频率：120Hz

Measurement voltage: U- = 2.2V 1.0V U- = 1.0V 0.5 V (effective value);

Test frequency: 120Hz

２．漏电流测量条件：

Leakage current measurement conditions:

施加额定电压测量，充电时间不超过5min（测量125℃漏电流是，施加类别电压测量）。

Rated voltage measurement, charging time not more than 5 min (125 ℃ leakage current measurement is, applying           

category voltage measurements).

３．等效串联电阻（ESR）测试条件：

Equivalent series resistance (ESR) test conditions:

测量频率（120±5）KHz; U-＝2.2V±1.0V U-＝1.0V±0.5v （有效值）。

Measurement frequency (120 5) KHz; U- = 2.2V 1.0V U- = 1.0V 0.5 V (valid values).
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容量标称
（ｕF）

壳号 等效串联电阻
直流漏电流max(uA) 电容量变化范围％ 损耗正切角max％

＋25℃ ＋85℃ ＋125℃ -55℃ +85℃ ＋125℃ -55℃ ＋25℃
+85℃＋

125℃

额定电压20V(类别电压13V)

22 C 3 4.4 44 55 ±10 ±15 8 6 8

22 B 2 4.4 44 55 ±10 ±12 8 6 8

33 E 1.5 6.6 66 82.5 ±10 ±12 8 6 8

33 C 3 6.8 66 82.5 ±10 ±15 9 6 8

47 E 1.5 9.4 94 117 ±10 ±12 8 6 8

47 C 2 9.4 94 117 ±10 ±15 12 8 10

68 E 1.5 13.6 136 170 ±10 ±15 8 6 8

100 E 2 20 200 250 ±10 ±15 12 8 10

额定电压25V(类别电压16V)

0.15 A 21 0.5 5 6.3 ±10 ±12 6 4 6

0.33 A 15 0.5 5 6.3 ±10 ±12 6 4 6

0.47 A 14 0.5 5 6.3 ±10 ±12 6 4 6

0.68 A 17 0.5 5 6.3 ±10 ±12 6 4 6

1.0 B 6.5 0.5 5 6.3 ±10 ±12 6 4 6

1.0 A 16 0.5 5 6.3 ±10 ±12 6 4 6

1.5 B 6.5 0.5 5 6.3 ±10 ±12 8 6 8

1.5 A 16 0.5 5 6.3 ±10 ±12 8 6 8

2.2 C 5 0.6 5.5 6.9 ±10 ±12 8 6 8

2.2 B 8 0.6 5.5 6.9 ±10 ±12 8 6 8

2.2 A 16 0.6 5.5 6.9 ±10 ±15 9 6 8

3.3 C 4 0.8 8.2 10.3 ±10 ±12 8 6 8

3.3 B 7 0.8 8.2 10.3 ±10 ±12 8 6 8

3.3 A 9 0.8 8.2 10.3 ±12 ±20 9 6 8

4.7 C 2.5 1.2 11.7 14.7 ±10 ±12 8 6 8

4.7 B 6 1.2 11.7 14.7 ±10 ±15 8 6 8

6.8 C 3 1.7 17 21.2 ±10 ±12 8 6 8

6.8 B 6 1.7 17 21.2 ±10 ±15 8 6 8

10 E 1.2 2.5 25 31.2 ±10 ±12 8 6 8

10 C 4 2.5 25 31.2 ±10 ±12 8 6 8

10 B 6 2.5 25 31.2 ±12 ±20 8 6 8

15 E 1.5 3.8 37.5 46.9 ±10 ±12 8 6 8

15 C 4 3.8 37.5 46.9 ±10 ±15 8 6 8

22 E 1.8 5.5 55 68.7 ±10 ±12 8 6 8

22 C 3.5 5.5 55 68.7 ±12 ±20 9 6 8

33 E 1.5 8.3 82.5 103 ±10 ±15 8 6 8

47 E 1.5 11.7 117 147 ±12 ±20 8 6 8

68 E 2 17 170 213 ±15 ±20 8 6 8

额定电压35V(类别电压20V)

0.1 A 34 0.5 5 6.3 ±10 ±12 6 4 6

0.15 A 21 0.5 5 6.3 ±10 ±12 6 4 6

0.22 A 18 0.5 5 6.3 ±10 ±12 6 4 6

0.33 A 15 0.5 5 6.3 ±10 ±12 6 4 6

0.47 B 10 0.5 5 6.3 ±10 ±12 6 4 6

0.47 A 18 0.5 5 6.3 ±10 ±12 6 4 6

0.68 B 8 0.5 5 6.3 ±10 ±12 6 4 6

0.68 A 17 0.5 5 6.3 ±10 ±12 6 4 6

1.0 B 6.5 0.5 5 6.3 ±10 ±12 6 4 6

1.0 A 16 0.5 5 6.3 ±10 ±12 6 4 6

1.5 C 4.5 0.5 5 6.3 ±10 ±12 6 4 6

1.5 B 12 0.5 5 6.3 ±10 ±12 6 4 6

参数特性 THE PARAMETER CHARACTERISTIC
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为了使钽电解电容器以最稳定的质量充分发挥其性能，

必须用适当的方法使用，使用前请先确认电容器的使用条件

和规定的性能，必须遵守规格书上规定的所有条件。

In order to make tantalum electrolytic capacitor give 
full play to its performance with the most stable quality,
It must be used in a proper way. Please check the conditio
n of the capacitor before useAnd specified performance, mu
st comply with all conditions specified in the specificati
On．

电路设计 DESIGN OF CIRCUIT

1.1使用电压 Operating Voltage

电容器的故障受到使用电压和额定电压的比率影响很大。

设计实际电路时，请考虑到所要求的可靠性适当降低电压。
The breakdown of capacitors is greatly affected by the 

ratio of service voltage to rated voltage.When designing a 
practical circuit, reduce the voltage appropriately taking 
into account the required reliability.

使用低阻抗电路时，请将使用电压设定在额定电压的s1/3

下，使用其他电路时，如上图所示，请将使用电压设立在额定

压的2/3以下。
The breakdown of capacitors is greatly affected by the 

ratio of service voltage to rated voltage.When designing a 
practical circuit, reduce the voltage appropriately taking 
into account the required reliability.

低阻抗电路中并联使用时s，增加直流浪涌电流失效的危

险，同时注意并联电容器中储存的电荷，通过其他电容放电。
When s is used in parallel in low impedance circuit, I

t increases the risk of direct current inrush failureNot
e also that the charges stored in shunt capacitors dischar
ge through other capacitors.

在电路中，应控制瞬间大电流对电容器的冲击，建议串联

电阻以缓解这种冲击。请将3Ω /Vs以上的保护电阻串联在电容

器上，以限制电流在300mAs以下，无法插入保护电阻器时，请

使用额定电压的1/3以下的电压。
The impact of instantaneous large current on the capac

itor should be controlled, and series connection is recomm
endedResistance to soften the blow . Please send more tha
n 3 Ω /Vs the protection of the resistance in series capac
itanceTo limit the current below 300mAs on the resistor．

1.2反向电压 Reverse voltage

钽电容器为有极性电容器，请勿施加反向电压，并不可使

用只有交流的电路。
Tantalum capacitors are polar capacitors. Do not app

ly reverse voltageUse an ac only circuit.

若不得已的情况下，允许在短时间内施加小量的反向电

压，其值为：
If necessary, allow a small amount of reverse curren

t to be applied in a short period of time, whose value :

25℃ 下：≤10%Ur 或 1V（取小者）

85℃ 下：≤5%Ur 或 0.5V（取小者）
Under 25 ℃, 10% or less Ur or 1 V (those)
Under 85 ℃, 5% or less Ur or 0.5 V (those)

如果将电容器长期使用在有反向电路中时，请选用无极

性电容器。
sIf the capacitor is used in a reverse circuit for a 

long time, please use the anodeSex capacitor.

原则上禁止使用万用表对有钽电容器的电路或电容器本

身进行不分极性的测试。
In principles, it is forbidden to use multimeters on 

tantalum capacitorsThe body is tested regardless of polar
ity.

在测量使用过程中，如不慎使钽电容器承受了不应有的

反向电压，请将该电容器报废，即使其各项电参数仍然格。
In the process of measurement and uses, if the tantal

um capacitors are subjected to improperReverse voltage, p
lease scrap the capacitor, even if its electrical paramet
ers are still grid.

1.3波纹电压 Ripple Voltage

请在电容器规定的容许波纹电压内使用。
Please use within the permissible ripple voltage of 

the capacitor.

使用时，直流偏压与交流分压峰值之合不得超过电容器

的额定电压值。
When in use, the peak value of dc bias and ac partia

l voltage shall not exceed that of the capacitorThe rated 
voltage value of.

交流负峰值与直流偏压之合不超过电容器所允许的反向

电压值。
The combination of the ac negative peak and the dc bi

as does not exceed the reverse allowed by the capacitorVol
tage value.

波纹电流通过钽电容器产生有用功率损耗，进而电容器

自身温升导致的热击穿失效概率增大，因此有必要对通过电

容器的纹波电流或电容量允许的功率损耗进行限制。
The ripple current passes through the tantalum capaci

tor to produce useful power loss and hence the capacitorTh
e probability of thermal breakdown failure due to its own 
temperature rise increases, so it is necessary to apply el
ectricityThe ripple current or capacitance of the containe
r limits the allowable power loss.
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1.4使用环境温度 Envirnment Temperature

请在电容器的规定使用温度范围内使用。
Please use the capacitor within the specified operat

ing temperature range.

使用温度超过+s85℃，请以降额电压作为使用电压。
Using the temperature more than + s85 ℃s, please use 

voltage derating voltage as.

温度特性是钽电容器的主要电气特性之一，所以当使用温

度变化显著时，请在其使用温度上、下限确认电路特性，下图

为代表例：
Temperature characteristic is one of the main electric

al characteristics of tantalum capacitors, so when using t
emperatureWhen the temperature changes significantly, plea
se confirm the circuit characteristics at the upper and lo
wer limits of its operating temperature, as shown in the f
igure belowFor example:

一般设计电容器时，以在+85℃下连续施加额定电压1000

小时的失效率为基准，在实际电路中往往存在防止电压或电

流的峰值冲击及纹波电流或其他意外电冲击的问题，所以实

际使用中的降额设计师必要的，建议一般降额至65%UR以下。
General design capacitor, at + 85 ℃ under continuous 

sinusoidal voltage rating 1000Hour failure rate is the ben
chmark, in the actual circuit often exists to prevent volt
age or electricityPeak current shock and ripple current or 
other unexpected electrical shock problems, so realIf nece
ssary, it is generally recommended that the deduction be r
educed to less than 65%UR.

使用于重视安全性设备时，防止在使用中发生短路，开

路等现象。因此，设计时请充分注意下列几点，确保安全。
When it is used to attach importance to safety equip

ment, it can prevent short circuit and open in useRoad and 
so on. Therefore, please pay full attention to the followi
ng points when designing to ensure safety.

Ａ．设计保护电路，保护装置，系统使用，确保安全性
Ａ. Design protective circuits, protective devices an

d systems to ensure safety

Ｂ．设计旁余电路等，使之成为一个即使发生单一故障

时，也不导致整个设备故障的系统
Ｂ. Design side circuits, etc., to make it a single f

ailure even if

1.5频率特性 Frequency Dependence

频率在10KHZ区域，电容器的电气特性变化显著，所以在

使用高频电路上时，请确认电路特性，下图所示为代表例：
At a frequency of 10KHZ, the electrical characteristi

cs of the capacitors change significantly, so that theWhe
n using a high-frequency circuit, please confirm the circ
uit characteristics, as shown in the figure below:

1.6可靠性 Reliability

钽电容器的失效率根据其使用条件（环境温度、施加电压、

电路电阻、使用电路等）的不同而不同，所以请在充分研讨使

用条件后，选择适当产品。
The failure rate of tantalum capacitors depends on th

e operating conditions (ambient temperature, applied voltag
e,The resistance of the circuit, the use of the circuit, et
cAfter using the condition, select the appropriate product. 

安装 CAPACITOR MOUNING PRECAUTIONS

将电容器安装在印刷电路板上时，如受到过大的机械冲

击或热冲击等负荷，将引起电气特性恶化、短路等，故请在

确认实际安装条件后在使用。
When a capacitor is mounted on a printed circuit boar

d, it is subjected to excessive mechanical shockLoad, such 
as shock or thermal shock, will cause deterioration of ele
ctrical characteristics, short circuit, etc., so pleaseCon
firm the actual installation conditions before use.

2.1使用、测量 Processing and Measurement

请注意使用时不要施加过大的外力，使电容器的本体或

引线端子的电镀剥落受伤。
Please be careful not to apply too much external forc

e when using to make the capacitor body orThe electroplati
ng of the lead terminal was injured.

落下或曾安装过一次的电容器请勿再次使用。
Do not reuse dropped or installed capacitors.

安装后，请勿加工电容器或弯折端子等。
After installation, do not process capacitors or ben

d terminals.

电容器的引线（包括片式钽电容引出端）。在测量、使

用过程中请注意避免与赤手直接接触，以免汗渍，油渍等污

染引起可焊性不良。
The lead wire of the capacitor (including the lead en

d of the chip tantalum capacitor),. In the measurement,Ple
ase pay attention to avoid direct contact with bare hands 
to avoid sweat and oil stainsPollution causes poor weldabi
lity.
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2.2电路板清洗 Circuit Board Cleaning 

清洗时请在除去焊接时使用的焊剂的同时，迅速降去酸、

碱等，不可使其残留，清洗时温度就在50℃以下，超声波，蒸

汽浸渍等合计时间应在5分钟以内1。
When cleaning, remove the flux used in welding and rem

ove the acid quickly.Alkali, etc., shall not make its resi
dual, cleaning temperature under 50 ℃, and ultrasound, st
eamedThe total time of steam immersion should be less than 
5 minutes.

2.3用烙铁焊接时 In case of soldering by solding iron

使用烙铁时，烙铁尖端的温度在350℃以下，使用时间应

在4秒以内，并注意烙铁尖不要碰到电容器本体。
Using a soldering iron, soldering iron tip temperature 

under 350 ℃,time should beWithin 4 seconds, and pay atten
tion to soldering tip do not touch the capacitor body.

2.4片式产品焊接 In case of chip type soldering

无论是手工焊还是再流焊，都应避免使用活性高、酸性强

的助焊剂，以免清洗不净后参透、腐蚀和扩散，而影响其可靠

性。根据电路板和各类、大小、元件的包装密封度的不同，对

元件施加的温度也不同。片式钽电容可使用射流法或反射法，

但请在下列条件下使用：
Both manual welding and reflow welding, should avoid t

he use of high activity, strong acidThe flux, so as not 1to 
clean after transparent, corrosion and diffusion, and affec
t its reliabilitySex. According to the circuit board and va
rious types, size, components of the packaging sealing diff
erent, rightThe temperature applied by the element is also 
different. Chip tantalum capacitors can be used by jet or r
eflection method,However, please use it under the following 
conditions:

波峰焊法（焊锡浸渍法）Wave soldering (soldering dip)：用

粘接剂将元件固定在电路上，并将元件直接浸渍在焊接锅中。
Fix the element to the circuit with adhesive and dip the el
ement directly into the solderThe pot.

注意事项Matters needing attention：如元件的安装密度过高，

可焊性将降低。故请注意放气。预热应在160℃以下，2分钟以

内，焊接后请慢慢冷却。
If the mounting density of the component is too high, 

the weldability will be reduced. Therefore, please pay atte
ntion to the vent.Preheating shall be under 160 ℃, 2 minu
tes, please slowly cooling after welding.

使用热源接触法（热板法）或汽想焊接法等其他方法进

行焊接时，请确定确定并商谈。如焊盘比端子面大得过多，

焊锡融化时可能引起错位。
Use other methods such as heat source contact (hot pl

ate) or vapor weldingWhen welding, please confirm and neg
otiate.If the solder pad is much larger than the terminal 
face, the solder melt may cause dislocation.

再流焊法（气氛加热法）REFLOW METHOD

使用 IN USING

2.2使用环境 Circuit Board Cleaning 

请勿在一下环境中使用：
Do not use in the following environment:

电容器直接接触水、卤水、油等环境。
The capacitor is in direct contact with water, brine and o
il.

阳光直射电容器的环境。
Direct sunlight capacitor environment.

处于高温、高湿状态，电容器表面发生结露的环境。
At high temperature and high humidity, condensation occurs 
on the surface of the capacitor.

电容器接触各种活性气体的环境。
The environment in which the capacitor is exposed to vario
us reactive gases.

有酸或碱的环境。
An acid or base environment.

有高频波诱导的环境。
High frequency wave induced environment.

有过度震动或冲击的环境。
An environment with excessive vibration or shock ．
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