
HCAK55 Series Military Polymer Tantalum Capacitors

◆Features:
1. Resin molding package, good sealing, chip type, small size, light weight, polarity.

2. Excellent stable electrical properties, high reliability and good storage stability.

3. Conductive polymer electrolyte, ultra-low ESR (equivalent series resistance),

high frequency capacity retention and resistance to large ripple current.

4. No combustion failure mode

5. Execution standard: GJB2283-95, QJ/PWV501-2011

6. Terminal：Base Metallization - Metal Shield - Tin (Sn/Lead alloy with at least 3% lead)

◆Application:
Suitable for surface mount DC or pulsating circuits of military electronic equipment with reliability requirements in aerospace, 

aviation, weapons, electronics, ships, communications and other fields.

◆Technical Specifications:
1. Operating temperature range: -55~125℃.

Derating design see guideline on page 8~10

2. Rated voltage, category voltage and nominal capacitance see Table 2

3. Capacitance tolerance: K: ±10%; M: ±20%

4. Room temperature DC leakage current and room temperature loss

tangent do not exceed Table 2;

5. AC ripple current (85°C, 100KHz) do not exceed Table 2

6. Equivalent Series Resistance ESR (25°C, 100KHz) do not exceed

the regulations in Table 2;

7. High and low temperature characteristics: see Table 2;

8. Dimensions and case code: see Figure 1 and Table 1.

Table 1. Dimensions (Unit: mm)

◆How to order

Case

HCAK55 C 476M010

Type Case Size Capacitance codeToleranceRated DC Voltage

HCAK55 See size table pF Code: 1st two digits
represent significant figures
3rd digit represents mulitplier
(number of zeros to follow)
106 = 10uF
476 = 47uF

K: +/-10%
M: +/-20%

Code 035: 35VDC
006 = 6.3VDC
010 = 10VDC
025 = 25VDC
035 = 35VDC
050 = 50VDC

E050R

ESR in mΩ Package

R: Tape and Reel
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No RoHS Compliant



Quality Level Code Execution Standard Version

Seven Special Plus G+ QJ/PWV411-2012 QZJ840624 Multilayer ceramic
capacitors "seven special" tech spec

Seven Special G QJ/PWV415-2012 QZJ840624 Multilayer ceramic
capacitors "seven special" tech spec

Military Plus S QJ/PWV401-2010 GJB192A-1998

Military Regular J QJ/PWV419-2012 GJB192A-1998

Dimension

Code
mm

L W Tmax

0402 1.00±0.15 0.50±0.05 0.55

0603 1.60±0.15 0.80±0.15 0.95

0805 2.00±0.20 1.25±0.20 1.40

1206 3.20±0.20 1.60±0.20 1.90

1210 3.20±0.40 2.50±0.30 2.80

1812 4.50 0.50 3.20±0.40 3.50

2220 5. 0±0.50 5.00±0.50 5.20

2225 5.70±0.5 6.30±0.50 6.20

Temperature Coefficient
Capacitance Tolerance

Capacitance Range Tolerance Code

0.1pF~0.9 pF ±0.10pF、±0.25pF、±0.50pF B、C

1.0 pF~8.2 pF
±0.10pF、±0.25pF、

±0.50pF、±1% B、C、D

Cn≥10pF

± 2% G

±5% J

± 10% K

Code Temperature
Coefficient

Operating Temp. Range

CG O±30ppm/℃ -55℃~+125℃

CH O±60 ppm/℃
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Table 2. Electrical Characteristics

Nominal 
Cpaci-
tance

(CR) μF

Case 
Code 

ESR 
max 

100KHz 
+25℃

Ω

AC Ripple 
Current 

max 
100KHz 
+85℃

A

+25℃ +85℃ +125℃ -55℃ +85℃ +125℃
-55℃

+25℃
+85℃ +125℃

Leakage Current max μA

Rated Voltage ( UR )  2.5V  ( Category Voltage 1.7V, 125℃ )

Rated Voltage ( UR )  4V  ( Category Voltage 2.7V, 125℃ )

Capacitance Variation% Loss Tangent max%

No RoHS Compliant



CG&CH Capacitance Table

Dimension 0603 0805 1206 1210 1812 2220 2225

CR U,(V)
200 200

(pF) Code

0.5 0R5

1.0 1R0

1.2 1R2

1.5 1R5

1.8 1R8

2.2 2R2

2.7 2R7

3.3 3R3

3.9 3R9

4.7 4R7

5.6 5R6

8.2 8R2

10 100

12 120

15 150

18 180

22 220

27 270

33 330

39 390

47 470

56 560

68 680

82 820

100 101

110 111

120 121

130 131

150 51

180 181

200 201

220 221

270 271

330 331

390 391

470 471

560 561

680 681

820 821

910 911

1000 102

1200 22

2700 272

3300 322

3900 392

4700 472

5600 562

6800 682

8200 822

10000 103

12000 123

15000 153

18000 183

22000 223

27000 273

33000 333

39000 393

47000 473

56000 563

68000 682

82000 823

100000 104

120000 124

150000 154

180000 184

220000 224

Email: sales@hongdacap.com.hk     Web: www.hongdacap.com.hk
Skype: Hongdacapacitors                         Tel: +86 (0)769  82207248

R

Table 2. Electrical Characteristics

Nominal 
Cpaci-
tance

(CR) μF

Case 
Code 

ESR 
max 

100KHz 
+25℃

Ω

AC Ripple 
Current 

max 
100KHz 
+85℃ 

A

+25℃ +85℃ +125℃ -55℃ +85℃ +125℃
-55℃

+25℃
+85℃ +125℃

Leakage Current max μA

Rated Voltage ( UR )  4V  ( Category Voltage 2.7V, 125℃ )

Rated Voltage ( UR )  6.3V  ( Category Voltage 4V, 125℃ )

Capacitance Variation% Loss Tangent max%

No RoHS Compliant



Key performance table

Capacitance Cn≤1000pF,(1±0.1)MHz;
Cn>1000pF,(1±0.1)KHz
Test voltage：(1±0.2)V

Cn≥50pF，tgδ≤15×10*;

Cn<50pF，tgδ≤1.5×(150/Cn+7)×10*D.F tg δ

Insulation
resistance

Test voltage: rated V U。;
Test time：60s±5s

IR≥1×10MΩ or 1000MΩ · μF

Whichever is smaller

Anti-voltage Test voltage：2.5U- ;
Test time：5s±1s

No breakdown, arcing and visible damage

 

Note: Specification is subject to change without further notice. For more details and updates, please visit our website.
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Table 2. Electrical Characteristics

Nominal 
Cpaci-
tance

(CR) μF

Case 
Code 

ESR 
max 

100KHz 
+25℃

Ω

AC Ripple 
Current 

max 
100KHz 
+85℃ 

A

+25℃ +85℃ +125℃ -55℃ +85℃ +125℃
-55℃

+25℃
+85℃ +125℃

Leakage Current max μA

Rated Voltage ( UR )  6.3V  ( Category Voltage 4V, 125℃ )

Rated Voltage ( UR )  10V  ( Category Voltage 7V, 125℃ )

Capacitance Variation% Loss Tangent max%

No RoHS Compliant
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Table 2. Electrical Characteristics

Nominal 
Cpaci-
tance

(CR) μF

Case 
Code 

ESR 
max 

100KHz 
+25℃

Ω

AC Ripple 
Current 

max 
100KHz 
+85℃ 

A

+25℃ +85℃ +125℃ -55℃ +85℃ +125℃
-55℃

+25℃
+85℃ +125℃

Leakage Current max μA

Rated Voltage ( UR )  10V  ( Category Voltage 7V, 125℃ )

Rated Voltage ( UR )  16V  ( Category Voltage 10V, 125℃ )

Capacitance Variation% Loss Tangent max%

No RoHS Compliant
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Table 2. Electrical Characteristics

Nominal 
Cpaci-
tance

(CR) μF

Case 
Code 

ESR 
max 

100KHz 
+25℃

Ω

AC Ripple 
Current 

max 
100KHz 
+85℃ 

A

+25℃ +85℃ +125℃ -55℃ +85℃ +125℃
-55℃

+25℃
+85℃ +125℃

Leakage Current max μA

Rated Voltage ( UR )  16V  ( Category Voltage 10V, 125℃ )

Rated Voltage ( UR )  20V  ( Category Voltage 13V, 125℃ )

Capacitance Variation% Loss Tangent max%

No RoHS Compliant
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Table 2. Electrical Characteristics

Nominal 
Cpaci-
tance

(CR) μF

Case 
Code 

ESR 
max 

100KHz 
+25℃

Ω

AC Ripple 
Current 

max 
100KHz 
+85℃ 

A

+25℃ +85℃ +125℃ -55℃ +85℃ +125℃
-55℃

+25℃
+85℃ +125℃

Leakage Current max μA

Rated Voltage ( UR )  20V  ( Category Voltage 13V, 125℃ )

Rated Voltage ( UR )  25V  ( Category Voltage 17V, 125℃ )

Capacitance Variation% Loss Tangent max%

No RoHS Compliant
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Table 2. Electrical Characteristics

Nominal 
Cpaci-
tance

(CR) μF

Case 
Code 

ESR 
max 

100KHz 
+25℃

Ω

AC Ripple 
Current 

max 
100KHz 
+85℃ 

A

+25℃ +85℃ +125℃ -55℃ +85℃ +125℃
-55℃

+25℃
+85℃ +125℃

Leakage Current max μA

Rated Voltage ( UR )  25V  ( Category Voltage 17V, 125℃ )

Capacitance Variation% Loss Tangent max%

1. Derating Recommendations

1.1:

The failure rate of tantalum capacitors is for the DC rating (85°C, rated voltage), and varies with usage conditions (ambient temperature, 

applied voltage, circuit resistance, etc.). In actual circuits, there are often voltage or current peak impulses and ripple currents, or other 

unexpected electrical impulses, so derating design is necessary in actual use. Only in this way can the safety and reliability of the circuit be 

1.2: Rated voltage and derated voltage

The rated voltage (UR) of tantalum capacitors refers to the maximum DC voltage allowed to be applied to the capacitor at a rated tempera-

ture of 85°C. If it is used beyond the rated voltage, the dielectric strength of the dielectric oxide film Ta.0. will be exceeded, which will lead 

to deterioration of the capacitor performance, and even dielectric breakdown and failure in severe cases.

The environment in which the actual circuit is used is very complex, so in the circuit design, derating design is generally adopted. Accord-

ing to the GJB/Z35 "Component Derating Criteria" standard, the derating levels of tantalum capacitors are divided into 1, Ⅱ, and Ⅲ. , 

Class I derating is derated by 50% of the benchmark DC working voltage, class II derating is derated by 60% of the benchmark DC working 

voltage, and class III derating is derated by 70% of the benchmark DC working voltage.

When the ambient temperature is not more than 85°C, the derated reference DC working voltage is the rated voltage (Ur); when the 

ambient temperature is more than 85°C, the derated reference DC working voltage is the derated voltage specified in this manual for each 

model (Ur). Uc). In the derating design, non-solid electrolyte tantalum capacitors and conductive polymer electrolyte tantalum capacitors 

should be derated at least according to level III. When these two types of tantalum capacitors are used in circuits or filter circuits with high 

reliability requirements, it is recommended that they should be at least level II Derating; solid electrolyte (manganese dioxide) tantalum 

capacitors are derated at a minimum of 65% of the reference DC working voltage. When this type of tantalum capacitors are used in 

circuits or filter circuits with high reliability requirements, it is recommended to derate at least according to class I.

Under the conditions allowed by the design, the derating range should be increased as much as possible. For tantalum capacitors, the 

larger the derating range, the higher the reliability.

2.  Reverse voltage

2.1:

The rated voltage (UR) of tantalum capacitors refers to the maximum DC voltage allowed to be applied to the capacitor at a rated tempera-

ture of 85°C. If it is used beyond the rated voltage, the dielectric strength of the dielectric oxide film Ta.0. will be exceeded, which will lead 

to deterioration of the capacitor performance, and even dielectric breakdown and failure in severe cases.

2.2:

In principle, it is forbidden to use a three-meter electrical barrier to test the circuit with tantalum capacitors or the capacitor itself regardless 

of polarity (it is easy to apply reverse electricity.

Derated Design guide line:

No RoHS Compliant
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2.3:

In the process of measurement and use, if the tantalum capacitor is accidentally applied to the reverse voltage exceeding the specified 

value. Even if its electrical parameters are still qualified, the capacitor should be scrapped.

Because the quality hidden danger caused by the reverse voltage of the capacitor has a certain latency period, it may not be manifested at 

that time.

3.  Influence factors of failure rate

3.1:

The lower the voltage across the actually added tantalum capacitor is lower than the rated voltage, the lower the failure rate of the tantalum 

capacitor. The failure rate of tantalum capacitors is evaluated under the maximum allowable load conditions at the rated voltage of 85°C.

3.2:

Another factor that affects the failure is the series resistance connected to the outer circuit of the capacitor. The greater the resistance in 

series with the capacitor in the outer circuit circuit, the lower the failure rate.

Failure rate grade: 2.0%/1000h is expressed as L; 1.0%/1000h is expressed as M; 0.1%/1000h is expressed as P; 0.01%/1000h is 

expressed as R, 0.001%/1000h is expressed as S.

Executive Standard

GJB733

GJB63

GJB2283

When the circuit adopts all tantalum capacitors above 35V (including 35V), it should be able to withstand the reverse test 

of the 1.5V power supply of the three-meter, and the 9V power supply should be absolutely prohibited.

Non-Solid Electrolyte Tantalum 
Capacitors (Tantalum Case)

CAK38,CAK39, 
CAK39H,THC1 etc. 65%UR 42%UR

MnO. Chip Type Solid Electrolytic 
Tantalum Capacitor 
(Molded Plastic Package)

Chip Polymer Solid Electrolyte 
Tantalum Capacitor 
(Molded Plastic Package)

CAK45,CAK45L, 
CAK45U,CAK45M etc.

50%UR 33%UR

Non-solid Electrolyte Tantalum
Capacitors (Silver Case) CAK35,CAK86 etc. 65%UR 42%UR

MnO. Solid Electrolyte Tantalum 
Capacitors (Metal Case)

CAK,CAK- 1 etc. (50%-60%)UR 40% UR

MnO. Solid Electrolyte Tantalum 
Capacitors (Molded Plastic)

CAK44,CAK41 etc.GJB5437 50%UR 33% UR

CAK55,CAK55H etc. 50%UR 33% UR

Polymer Solid Electrolyte Tantalum 
Capacitors (Metal Case) CAK66 etc. (50%-60%)UR 40% UR

Product Type Series
Recommended voltage

-55℃~85℃ 85℃~125℃

Table 1   Recommended voltage for various types of products

No RoHS Compliant
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Note: Specification is subject to change without further notice. For more details and updates, please visit our website. 

Executive 
Standard

GJB733

GJB63

Non-Solid Electrolyte
Tantalum Capacitors

Solid Electrolyte Tantalum Capacitors

All tantalum capacitors 
with tantalum case

CAK38, CAK39,
CAK38T etc. Resistant to 3V reverse voltage

Not resistant to reverse voltage

Not resistant to reverse voltage

Generally, reverse voltage is not allowed, 
let alone used in pure AC circuits. If it is 
unavoidable, it is allowed to apply a 
reverse voltage not greater than the 
following in a short period of time, and its 
value is:
below 25°C: ≤10%UR or 1V
(whichever is smaller); 
below 85°C: ≤ 5%UR or 0.5V
(whichever is smaller); 
below 125°C: ≤1% UR or 0.1V 
(whichever is smaller). 
Note: If the capacitor needs to work in a 
circuit with reverse voltage for a long time,
please use a bipolar tantalum capacitor, 
but it can only be used in a DC or 
pulsating circuit with a low frequency of 
polarity change.

THC1, THC2, THC1W,
CAK36S1, CAK36S1W etc.

CAK35, CAK35X,
CAK86, CAK81 etc.

CAK, CAK-1, CAK-8, 
GCA, GCA411C etc.

Polymer Solid Electrolyte Tantalum Capacitors CAK66 etc. Not resistant to reverse voltage

Solid Electrolyte Tantalum CapacitorsGJB5437

GJB2283

CAK44, CAK41 etc. Not resistant to reverse voltage

Chip Polymer Solid Electrolyte Tantalum Capacitors CAK55, CAK55H etc. Not resistant to reverse voltage

Chip Tantalum Solid Electrolyte Tantalum Capacitors CAK45, CAK45L, CAK45U,
CAK45M etc.

Not resistant to reverse voltage

Hybrid Tantalum
Capacitors

Silver case

Product Type Series Withstand reverse voltage

Table 2   Reverse voltage resistance of various types of products

No RoHS Compliant


