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◆SPECIFICATIONS

(at 20℃, 120Hz)

(at 20℃, 120Hz)

(at 105℃)
(at 20℃ after 2 minutes)

(at 100kHz)

Category
Temperature Range

Rated Voltage Range
Capacitance Tolerance
Surge Voltage 
Leakage Current
Dissipation Factor
(tanδ)

Low Temperature
Characteristics
(Max. Impedance Ratio)

Damp Heat
(Steady State)

Endurance

Surge Voltage

Failure Rate

Items

-55 to +105℃　

16 to 25Vdc

±20% (M)
Rated voltage×1.15V
Shall not exceed values shown in STANDARD RATINGS.

0.12 max.

Z(-25℃)/Z(+20℃)≦1.15
Z(-55℃)/Z(+20℃)≦1.25

The following specifications shall be satisfied when the capacitors are restored to 20℃ after the rated voltage is applied for 5,000 hours
at 105℃.
Appearance No significant damage
Capacitance change ≦±20% of the initial value
DF (tanδ)
ESR
Leakage current ≦The initial specified value
The following specifications shall be satisfied when the capacitors are restored to 20℃ after exposing them for 500 hours at 60℃, 90 to   
95% RH without voltage applied.
Appearance No significant damage
Capacitance change

ESR
Leakage current
The capacitors shall be subjected to 1,000 cycles each consisting of charge with the surge voltage specified at 105℃ for 30 seconds
through a protective resistor(R=1kΩ) and discharge for 5 minutes 30 seconds.
Appearance No significant damage
Capacitance change

ESR
Leakage current
0.5% per 1,000 hours maximum (Confidence level 60% at 105℃)

Characteristics

◆DIMENSIONS [mm] ◆MARKING

◆PART NUMBERING SYSTEM

EX) 25V15µF

*Note : If any doubt arises, measure the leakage current after following voltage treatment.
            Voltage treatment : DC rated voltage are applied to the capacitors for 120 minutes at 105℃.

Supplement code
Size code

Capacitance tolerance code
Capacitance code (ex. 15µF:150, 220µF:221)

Taping code
Terminal code

Voltage code (ex. 16V:160, 25V:250)
Series code

Category

A P M A A R A SM
1 3 42 6 7 8 9 10 13125 18171611 1514

≦±20% of the initial value

≦The initial specified value

≦±20% of the initial value

≦The initial specified value

DF (tanδ)

DF (tanδ)

●Super low ESR, impedance and high heat resistance have been obtained by using

●Endurance : 105℃ 5,000 hours
conductive polymer as electrolyte.

≦200% of the initial specified value
≦200% of the initial specified value

≦200% of the initial specified value
≦200% of the initial specified value

≦200% of the initial specified value
≦200% of the initial specified value
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A
7.0±0.1

B
7.0±0.1

C
7.2±0.1

L
4.0Max

W
1.4±0.2

P
2.65±0.1

7.0±0.1 7.0±0.1 7.2±0.1 6.0Max 1.4±0.2 2.65±0.1

Size Code
F40
F60

A1DK
15
25VL

AW

B
P

C

●Rated voltage range : 16 to 25Vdc, Capacitance range : 15 to 220µF
●Suitable for DC-DC converters, voltage regulators and decoupling applications used to 

●RoHS Compliant
computer motherboards etc.

●Exterior resin : Flame-retardant epoxy resin(UL94 V-0)
●Halogen free

●Low profile and higher capacitance with the new structure.

NPCAPTM -
 

PMA Series

・The new construction provides a low profile and high CV.
・Super low ESR, impedance, and high heat resistance characteristics have been secured
    by using highly conductive polymer electrolytic materials.
・Compatible with digitalization and high frequencies of electrical equipment with superior
    noise absorption.
・Excellent ESR characteristics, high ripple current, 5,000 hours at 105°C.
・Low-profile product lineup
・Outer coating: Flame-retardant epoxy resin UL94 V-0 or equivalent
・Non-solvent resistant type
・RoHS2 Compliant
・Halogen free products
・This product can’t be used for applications related to human life (such as in-vehicle equipment).

◆ SPECIFICATIONS
Items Characteristics

Category
Temperature Range -55 to +105°C

Rated Voltage Range 6.3 to 25Vdc
Capacitance Tolerance ±20%（M） (at 20°C, 120Hz)
Surge Voltage Rated voltage(V) × 1.15 (at 105°C)
Leakage Current Shall not exceed values shown in STANDARD RATINGS. (at 20°C after 2 minutes)
Dissipation Factor
(tanδ) 0.12 max. (at 20°C, 120Hz)
Low Temperature
Characteristics
(Max. Impedance Ratio)

Z(-25°C) / Z(+20°C) ≦ 1.15
Z(-55°C) / Z(+20°C) ≦ 1.25 (at 100kHz)

Endurance The following specifications shall be satisfied when the capacitors are restored to 20°C after the rated voltage is applied for 5,000 hours 
at 105°C.
Appearance No significant damage
Capacitance change ≦ ±20％ of the initial value
D.F. (tanδ) ≦ 200％ of the initial specified value
ESR ≦ 200％ of the initial specified value
Leakage current ≦ The initial specified value

Damp Heat
(Steady State)

The following specifications shall be satisfied when the capacitors are restored to 20°C after exposing them for 500 hours at 
60°C, 90 to 95% RH without voltage applied.
Appearance No significant damage
Capacitance change ≦ -20 to +40％ of the initial value
D.F. (tanδ) ≦ 200％ of the initial specified value
ESR ≦ 200％ of the initial specified value
Leakage current ≦ The initial specified value

Surge Voltage The capacitors shall be subjected to 1,000 cycles each consisting of charge with the surge voltage specified at 105°C for 30 seconds
through a protective resistor(R=1kΩ)and discharge for 5 minutes 30 seconds.
Appearance No significant damage
Capacitance change ≦ ±20％ of the initial value
D.F. (tanδ) ≦ 200％ of the initial specified value
ESR ≦ 200％ of the initial specified value
Leakage current ≦ The initial specified value

Failure Rate 0.5% per 1,000 hours maximum (Confidence level 60% at 105°C)

*Note : If any doubt arises, measure the leakage current after the following voltage treatment.
            Voltage treatment : DC rated voltage is applied to the capacitors for 120 minutes at 105°C. 

Size Code A B C L W P
F30 7.0±0.1 7.0±0.1 7.2±0.2 3.0max. 1.2±0.2 2.65±0.2

◆ MARKING
    EX) 25V22μF

◆DIMENSIONS　［mm］

● Rated voltage symbol
Rated voltage(Vdc) 6.3 16 20 25

Symbol j C D E

● Capacitance symbol
Capacitance code (ex. 22μF:220)

 

A357 

E220  

A358
E220
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NPCAPTM
 -PMA Series

◆ STANDARD RATINGS
WV
(Vdc)

Cap
(μF)

Size
code

Leakage current
(μA max./ after 2min.)

ESR
(mΩ max./20°C, 100k to 300kHz)

Rated ripple current
(mArms/105°C, 100kHz) Part No.

6.3 220 F30 693 35 2,300 APMA6R3ARA221MF30S

16
56 F30 448 40 2,200 APMA160ARA560MF30S
68 F30 544 50 2,000 APMA160ARA680MF30S

100 F30 800 50 2,000 APMA160ARA101MF30S

20
39 F30 390 45 2,100 APMA200ARA390MF30S
47 F30 470 50 2,000 APMA200ARA470MF30S
68 F30 680 50 2,000 APMA200ARA680MF30S

25
22 F30 275 50 2,000 APMA250ARA220MF30S
33 F30 412 50 2,000 APMA250ARA330MF30S
47 F30 587 50 2,000 APMA250ARA470MF30S

◆ RATED RIPPLE CURRENT MULTIPLIERS
●Frequency Multipliers			 

Frequency (Hz) 120 1k 10k 50k 100k to 500k
SMD type 0.05 0.30 0.55 0.70 1.00 

◆ RECOMMENDED REFLOW SOLDERING CONDITIONS
● Reflow Profile

● Recommended Solder Land on PC Board [mm]

PMASeriesNPCAPTM-

◆STANDARD RATINGS

 ●Recommended Solder Land(Based on the PX series) [mm] 

●Reflow Profile

Location of capacitor   

c

ab b

Solder land on PC board 
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Max. period of time over 217℃

◆RECOMMENDED REFLOW SOLDERING CONDITIONS
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Cap
(μF)

Rated ripple current

-55℃≦Tx≦+85℃*1 +85℃<Tx≦+105℃*1

(mArms/100kHz) Part No.

16

20

25

APMA160ARA680MF40S40F40
APMA160ARA151MF60S18F60

APMA160ARA390MF40S
2,200
3,300

2,200
2,700
4,100

2,70040F40

APMA200ARA470MF40S45F40
APMA200ARA151MF60S20F60

APMA160ARA221MF60S
2,100
3,200

3,300
2,600
3,700

4,10018F60

APMA250ARA220MF40S50F40
APMA250ARA560MF60S26F60

APMA250ARA150MF40S
2,000
2,800

2,000
2,400
3,400

2,40050

544
1,200

312

470
1,500

1,760

275
700

187F40

68
150

39

47
150

220

22
56

15

WV
(Vdc)

Size
code

Leakage current
(µAmax/after 2min.)

ESR
(mΩmax/20℃, 

100k to 300kHz)

Specifications in this bulletin are subject to change without notice.
Please ask us for technical specifications before purchase and use.

*1 Tx: Ambient temperature

Voltage range(Vdc) Reflow number Preheat 
Time maintained

above 230℃ Peak temp. 

16 to 25V
1-cycle only 150℃ to 180℃  

120 sec.max. 

50 sec.max. 
250℃ max. 

 30 sec.max. 40 sec.max.  2-cycle allowed

Time maintained
above 217℃

40 sec.max. 

Size code a b c 

F40,F60 1.63.51.9

◆PART NUMBERING SYSTEM
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

A P M A A R A M F 3 0 S

Supplement code
Size code

Capacitance tolerance code
Capacitance code (ex. 22μF:220, 39μF:390)

Taping code
Terminal code

Voltage code (ex. 20V:200, 25V:250)
Series code

Category

Solder land on PC board

PMA Only                     

                                                                                               [mm]

Size code a b c d e f
F30 1.9 3.5 2.0 4.0 2.0 3.0

Product specifications in this catalog are subject to change without notice.Request our product specifications before purchase and/or use. Please use our products based on the information contained in this catalog and product specifications. 

c

bb a

Solder land on PC board● Recommended Solder Land on PC Board

● Recommended soldering heat conditions

217

230
Peak

Preheat

Peak temperature

Time (sec.)

Max. period of time over 217℃

Max. period of time over 230℃

(℃)
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◆PRECAUTIONS FOR USERS

● Recommended soldering heat conditions
    Preheat　：150℃ 120 seconds max.
    Flow soldering　：260+5℃ max. 10+1 seconds max.

◆RADIAL LEAD TYPE

◆SURFACE MOUNT TYPE

PXN/PXT
PXJ/PXG
PXK/PXS
PXF/PXE
PXA/PXD
PXH

260℃max.

250℃max.

250℃max.

1-cycle only

2-cycles allowed

1-cycle only

2-cycles allowed

50 sec. max.

50 sec. max.

40 sec. max.

40 sec. max.

40 sec. max.

30 sec. max.

2.5 to 16V

PMA 16 to 25V

150 to 180℃
120 sec. max.

40 sec. max.

50 sec. max.

30 sec. max.

40 sec. max.
260℃max.

2-cycles allowed

1-cycle only

20 to 25V

Voltage
range
(Vdc)

PreheatSeries Reflow numberTime maintained
above 217℃

Time maintained
above 230℃

RECOMMENDED SOLDERING CONDITIONS FOR NPCAPTM

Mechanical stress
Do not grab the capacitors to lift the PC board and give stress to the 

tors.

Cleaning assembly board
Immediately after solvent cleaning, remove residual solvent with an air 
knife for at least 10 minutes. If the solvent is insufficiently dry, the capaci-
tors may corrode.
PMA series is not solvent resistant type.

Coating on assembly board
1.Before curing coating material, remove the cleaning solvents from the
   assembly board.
2.Before conformal coating, a chloride free pre-coat material is recommended
   to decrease the stress on the capacitors.

Molding with resin
Internal chemical reaction gradually produces gas in the capacitor; 
increasing internal pressure. If the end seal of the capacitor is completely 
coverd by resin the gas will be unable to escape causing a potentially 
dangerous situation. The chlorine in resin will penetrate the end seal, reach 
the element, and damage of the capacitor.

Glue
The followings are requirements for glue.
1.A low curing temperature over a short period of time
2.Strong adhension and heat resistance after curing
3.Long shelf life
4.No corrosion

Others
Refer to PRECAUTIONS AND GUIDELINES(Conductive Polymer).

Soldering method

Reflow soldering
Reflow the capacitors within Recommended Reflow Soldering Con di tions. 
Verify there is no temperature stress to the capacitors because the fol-
low ing dif fer ences might degrade capacitors electrically and mechanically. 

1.Location of components : Temperature increases at the edge of PC 
board more than the center.

2.Population of PC board : The lower the component population is, the 
more temperature rises.

3.Material of PC board : A ceramic-made board needs more heat than a 
glass epoxy-made board. The heat increase may cause damage to the 
capacitors.

4.Thickness of PC board : A thicker board needs more heat than a thinner 
board. The heat may damage the capacitors.

5.Size of PC board : A larger board needs more heat than a smaller board. 
The heat may damage the capacitors.

6.Solder thickness
If very thin cream solder paste is to be used for SMD types, please 
consult with us.

7.Location of infrared ray lamps : IR reflow as well as hot plate reflow 
heats only on the reverse side of the PC board to lessen heat  stress to 
the capacitors.

8.Case leakage current will increase (～mA) after the reflow process, the 
leakage current which rose gradually decreases when voltage is applied.

9.Please consult us about vapor phase soldering (VPS).

Rework of soldering
Use a soldering iron for rework. Do not exceed an iron tip temperature of 
380±10℃ and an exposure time of 3±0.5 seconds.

Please consult with us if other reflow conditions are employed.

capacitor. Avoid bending the PC board. This may damage the capaci- 

The following conditions are recommended for air or infrared reflow soldering PMA/PXJ/PXG/PXK/PXS/PXF/PXE/PXA/PXD/PXH series 
onto a glass epoxy circuit board of 90×50×0.8mm (with resist) by cream solder. The temperatures shown are the surface temperature 
values on the top of the can and tem per a ture of capacitor terminal.
Reflow should be performed twice or less.
Please ensure that the capacitor became cold enough to the room temperature (5 to 35℃) before the second reflow.

Peak temp.

Note : Resin-Molded chip type have capability to withstand dip or flow 
soldering (Peak temperature:260℃) . Please consult us for details.

SMD (Chip type) have no capability to with stand such dip or flow soldering 
as totally immersing components into a solder bath.

Note that the soldering rework process cannot be applied to resin-mold-
ed chip type capacitors.

Fig.1　Chip type Fig.2　Resin-Molded chip type Fig.3　Resin-Molded chip type
<Share with Ta/Al multilayer capacitors（7343 size）>

[mm]
Size code

F30

E40, E46, E60, E61

F45, F46, F60, F61
F80, FA0

H70, H80, HA0, HC0
J80, JA0, JC0

a
1.4

1.9

3.1
4.5

b
3.0

3.5

4.2
4.4

c d
1.6 -
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2.2 -
2.2 -
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-
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-
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Fig.

1.9 3.5 2.0 - - - 2
1

1.9 3.5 2.0 4.0 2.0 3.0 3

1

1
1Location of capacitor Location of capacitor

cf
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ab b
bb a

c

CAT. No. E1001S

CONDUCTIVE POLYMER ALUMINUM SOLID CAPACITORS

Share with Ta/Al multilayer capacitors
(7343 size)

Voltage 
range
(Vdc)

Preheat Time maintained
above 217°C

Time maintained
above 230°C Peak temp. Reflow number

6.3 to 25V
150 to 180°C

120 sec. max.

50 sec. max. 40 sec. max.
260°C max.

1-cycle only

40 sec. max. 30 sec. max. 2-cycles allowed
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NPCAPTM
 -PMA Series

◆ CARRIER TAPE [mm]

◆ REEL DIMENSIONS [mm]                                       ◆ POLARITY
                                                                                                                   

◆ Storage
  

Size
Code

Quantity
(pcs./reel)

Quantity
(pcs./box)

W1
(mm)

F30 1,000 7,000 18

                                                                                                                                                                                                                  [mm]

Items

Size Code 

W A B F P t

±0.3 ±0.2 ±0.2 ±0.1 ±0.1 ±0.2

F30 16.0 7.5 8.0 7.5 12.0 3.7

4±0.1 2±0.1

F
1.
75
±
0.
1

W

Ｃ

Ｃ’

Φ1.5 0
+0.1

B

引き出し方向

Ｂ

4±0.1 2±0.1

Ｗ

Ｆ
1.
75
±
0.
1

引き出し方向

Ｃ

Ｃ’

Φ1.5 0
+0.1

Ｐ

Ａ

Ｐ

Ａ

断面Ｃ－Ｃ’

断面Ｃ－Ｃ’

Ｆ４０用

Ｆ６０用

0.6以下

0.6以下

t

t

4±0.1 2±0.1

F
1
.
7
5
±

0
.
1

W

Ｃ

Ｃ’

Φ1.5 -0
+0.1

B

引き出し方向Ｐ

Ａ

断面Ｃ－Ｃ'

Ｆ３５用

0.6以下

t

Φ1.5

4±0.1 2±0.1

F
1.

75
±

0.
1

W

Ｃ

Ｃ’

Φ1.5 -0
+0.1

B

Feed directionＰ

Ａ

Cross section (Ｃ－Ｃ')

Ｆ３５用

0.6max.

t

Φ1.5

4±0.1 2±0.1

F
1
.
7
5
±

0
.
1

W

Ｃ

Ｃ’

Φ1.5 -0
+0.1

B
Feed directionＰ

Ａ

Cross section(C-C')

Ｆ３５用

0.6max.

t

Φ1.5
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W A B F P t    Items 

Size Code ±0.3 ±0.2 ±0.2 ±0.1 ±0.1 ±0.2
Fig.

F40 
F60 

Size
Code

Quantity
(pcs./reel) 

Quantity
(pcs./reel) 

W1

(mm) 

Fig.2

φ1. 5 ＋0. 1 
－0 

t 
t 

◆CARRIER TAPE [mm]

Fig.1

◆REEL DIMENSIONS [mm] 

◆POLARITY

1

2

4.9

6.7

12.0

16.0

7.5

11.5

8.0

8.0

7.5

7.5

16.0

24.0

18

26

7,000

3,000

1,000

500

F40

F60

4±0.1 2±0.05

W

A

P

C'

C

F

B

0.6max

Feed direction

Cross section (C-C' )

2±0.05

W

A

P

C'

Feed direction

Cross section (C-C' )

F

B

0.6max

1.
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0.
1

1.
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±

0.
1

13±0.5

W1

Feed Direction

382max.

φ
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m
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.

C

φ1. 5 ＋0. 1 
－0 
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W A B F P t    Items 

Size Code ±0.3 ±0.2 ±0.2 ±0.1 ±0.1 ±0.2
Fig.

F40 
F60 

Size
Code

Quantity
(pcs./reel) 

Quantity
(pcs./reel) 

W1

(mm) 

Fig.2

φ1. 5 ＋0. 1 
－0 

t 
t 

◆CARRIER TAPE [mm]

Fig.1

◆REEL DIMENSIONS [mm] 

◆POLARITY
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Store PMA series capacitors in a cool, dry place. Store at a temperature between 5 and 35℃ , with a humidity of 
75%RH or less. PMA series capacitors are sealed in a special laminated aluminum bag. Use all capacitors once the 
bag is opened. Return unused capacitors to the bag, and seal it with a zipper. Please refer to the following  storage 
conditions. 
・ Maximum storage term before the bag is opened	  : Within 2 years after manufacturing
・ Maximum storage condition after the bag is opened : Within 7 days after the bag is opened


