A COMPANY OF

TYPE 110D, 111D, 112D, 113D b C
Foil Tantalum Capacitors SPRAGUE

Foil TanTaLEX® Capacitors for -55°C to +125°C Operation

FEATURES
Designed for continuous operation over the temperature range of - 55°C to
+ 85°C and to + 125°C with voltage derating, these capacitors are intended

S m_,,_,m for use in military and industrial applications where small size, stable
electrical characteristics and long service life are important.
T m‘AM* ) They feature a high ripple current capability with an extended temperature

range, very low impedances over wide frequency ranges and a fong history

m’ o of reliable operation.

Type 110D capacitors are plain-foil polar capacitors. Type 111D capacitors

are plain-foil non-polar capacitors. Type 112D capacitors are etched-foil
e ~~ mmm polar capacitors and Type 113D capacitors are etched-foil non-polar

capacitors.
All capacitors shown in this section have a TFE-fluorocarbon elastomer
end seal.

PERFORMANCE CHARACTERISTICS Following the life test:

Operating Temperature: - 55°C to + 85°C. (To + 125°C 1. DCL shall not exceed the initial requirement.

with voltage derating.) Non-polar capacitors shall be measured in the direction
Capacitance Tolerance: At 120Hz, + 25°C. C3 =-15%, of last polarity on test.

;(8300/1; 1055°/= - 15%, + 50%; C7 = - 15%, + 75%; X0 = + 20%; 2. ESR shall not exceed the initial requirement.
=T 0.

3. Capacitance shall not exceed the following limits:
DC Leakage Current (DCL Max.):

At + 25°C and above: Leakage current shall not exceed Range at + 85°C

the values listed in the Standard Ratings Tables. Voltage Voltage
Life Test: Capacitors shall withstand 2000 hours at rated Type 3v-150v 200V -Up

voltage and + 85°C. Non-polar units shall have their polarity 110D, 111D +10%, - 20% +10%

reversed every 125 hours during the life test. 112D, 113D $15% +10%

FIGURATIONS [Numbers in brackets i
Positive indicated by plus sign
Weld
N \
e Y e o ©
| | 7
—> -~ 0.250 [6.35] — D ~<—
Max. Typ.
1.500 £ 0.250
[38.1z6.35] ~>I< — L — >
Typ.
PLAIN CASE WITH PLASTIC-FILM INSULATING SLEEVE
CASE —_— TYPICAL WEIGHT
CODE D L D (Max.) L (Max.) (Grams)

D 0.187 £ 0.015 0.688 + 0.063 0.219 0.812 1.0

[4.75 £ 0.381] [17.48 + 1.60] [5.56] [20.62]
G 0.281+ 0.015 0.875 + 0.063 0.312 1.000 2.6

[7.14 £ 0.381] [22.23 + 1.60] [7.92] [25.40]
J 0.375+0.015 1.438+ 0.063 0.406 1.562 7.0

[9.53 £ 0.381] [36.53 + 1.60] [10.31] [39.67]
M 0.375+ 0.015 2,125+ 0.063 0.406 2.250 12.0

[9.563 + 0.381] [53.98 £ 1.60] [10.31] [57.15]
P 0.375+ 0.015 2.750+ 0.063 0.406 2.875 16.0

[9.53 + 0.381] [69.85 = 1.60] [10.31] [73.03]
R 0.468 + 0.015 2.750+ 0.063 0.500 2.875 25.0

[11.89 + 0.381] [69.85 + 1.60] [12.70] [73.03]
Y 0.531+0.015 2.750 + 0.063 0.562 2.875 30.0

[13.49 £ 0.381] [69.85 % 1 60] [14.27] [73.03]

Note: 0.0253 [0.643] Diameter (No. 22 AWG) Solid Solderable Leads for Case Codes D, G, J, M, P; 0.032 [0.813] Diameter (No. 20 AWG) for
Case Codes R, Y.
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TYPE 110D, 111D, 112D, 113D

Max. DCL (uA) @ Max. IMP.
CAPACITANCE @ -55°C
(UF) CASE CODE PART NUMBER* +25°C +85°C (Ohms)
3WVDC @ +85°C...2WVDC @ + 125°C
10.0 D 110D106X0003D1 1.0 3.0 250
55.0 G 110D556X0003G1 3.0 9.0 48
160.0 J 110D167X0003J1 6.0 30.0 17
350.0 M 110D357X0003M1 12.0 60.0 8
440.0 P 110D447X0003P 1 20.0 90.0 6
1100.0 R 110D118X0003R1 40.0 200.0 3
1300.0 Y 110D138X0003Y1 50.0 250.0 2
6 WVDC @ +85°C...4WVDC @ + 125°C
8.0 D 110D805X0006D1 1.0 3.0 320
35.0 G 110D356X0006G1 3.0 9.0 76
100.0 J 110D107X0006 J1 6.0 30.0 26
200.0 M 110D207X0006M1 12.0 60.0 13
300.0 P 110D307X0006P1 20.0 90.0 9
460.0 R 110D467X0006R1 40.0 200.0 6
560.0 Y 110D567X0006Y1 50.0 250.0 5
10 WVDC @ +85°C ... 7 WVDC @ + 125°C
6.0 D 110D605X0010D1 1.0 3.0 430
25.0 G 110D256X0010G1 3.0 12.0 100
80.0 J 1100806X0010J1 6.0 30.0 33
160.0 M 110D167X0010M1 12.0 60.0 17
220.0 P 110D227X0010P1 20.0 90.0 12
350.0 R 110D357X0010R1 40.0 200.0 8
420.0 Y 110D427X0010Y1 50.0 250.0 6
15WVDC @ +85°C...10 WVDC @ + 125°C
4.5 D 110D455X0015D1 1.0 3.0 490
18.0 G 110D186X0015G1 3.0 12.0 120
55.0 J 110D556X0015 J1 6.0 30.0 40
110.0 M 110D117X0015M1 12.0 60.0 20
160.0 P 110D167X0015P1 20.0 90.0 14
260.0 R 110D267X0015R1 40.0 200.0 9
320.0 Y 110D327X0015Y1 50.0 250.0 7
25WVDC @ +85°C ... 15 WVDC @ + 125°C
3.0 D 110D305X0025D1 2.0 6.0 740
12.0 G 110D126X0025G1 4.0 12.0 180
35.0 J 110D356X0025J41 8.0 40.0 64
70.0 M 110D706X0025M1 15.0 80.0 32
100.0 P 110D107X0025P1 25.0 120.0 23
180.0 R 110D187X0025R1 50.0 250.0 13
210.0 Y 110D217X0025Y 1 60.0 300.0 11
30 WVDC @ + 85°C...20 WVDC @ + 125°C
25 ] 110D255X0030D1 2.0 6.0 890
10.0 G 110D106X0030G 1 4.0 15.0 265
30.0 J 110D306X0030J1 8.0 40.0 75
60.0 ™M 110D606X0030M1 15.0 80.0 37
85.0 P 110D856X0030P1 25.0 120.0 27
150.0 R 110D 157X0030R1 50.0 250.0 15
180.0 Y 110D187X0030Y'1 60.0 300.0 13
50 WVDC @ + 85°C ... 30 WVDC @ + 125°C
1.5 D 110D155X0050D1 2.0 6.0 1400
6.0 G 110D605X0050G1 4.0 15.0 370
20.0 J 110D206X0050J1 8.0 40.0 110
40.0 M 110D406X0050M1 15.0 90.0 50
55.0 P 110D556X0050P 1 25.0 120.0 40
100.0 R 110D107X0050R1 50.0 250.0 23
120.0 Y 110D127X0050Y1 60.0 300.0 19

* For units without an outer plastic-film sleeve, substitute "0" for 1" at the end of the Part Number.
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TYPE 110D, 111D, 112D, 113D

Max. DCL (up) @ Max. IMP.
CAPACITANCE @ -55°C
uF) CASE CODE PART NUMBER* +25°C +85°C (Ohms)
60 WVDC @ +85°C...40 WVDC @ + 125°C
1.2 D 110D125X0060D1 2.0 6.0 1560
5.0 G 110D505X0060G 1 4.0 15.0 440
17.0 J 110D176X0060J1 8.0 40.0 130
34.0 M 110D346X0060M1 15.0 90.0 65
48.0 P 110D486X0060P1 25.0 120.0 45
85.0 R 110D856X0060R 1 50.0 250.0 25
100.0 Y 110D107X0060Y1 60.0 300.0 22
75 WVDC @ + 85°C...50 WVDC @ + 125°C
1.0 D 110D105X007501 2.0 6.0 2200
4.0 G 110D405X0075G 1 4.0 15.0 550
14.0 J 110D146X0075J1 8.0 50.0 150
28.0 M 110D286X0075M1 20.0 100.0 80
40.0 P 110D406X0075P1 30.0 150.0 50
70.0 R 110D706X0075R1 60.0 300.0 32
88.0 Y 110D886X0075Y1 70.0 350.0 25
100 WVDC @ + 85°C ... 65 WVDC @ + 125°C
0.8 D 110D804X0100D1 2.0 6.0 2700
3.0 G 110D305X0100G1 4.0 15.0 880
10.0 J 110D106X0100J1 8.0 50.0 220
20.0 M 110D206X0100M1 20.0 100.0 110
30.0 P 110D306X0100P 1 30.0 150.0 70
57.0 R 110D576X0100R1 60.0 300.0 40
70.0 Y 110D706X0100Y't 70.0 350.0 34
150 WVDC @ + 85°C ... 100 WVDC @ + 125°C
0.5 D 110D0504X0150D1 2.0 6.0 4400
2.0 G 110D205X0150G1 5.0 20.0 1100
7.0 J 110D705X0150 1 8.0 50.0 310
14.0 M 110D146X0150M1 20.0 100.0 150
20.0 P 110D206X0150P1 30.0 150.0 110
40.0 R 110D406X0150R1 60.0 300.0 55
47.0 Y 110D476X0150Y 1 70.0 350.0 47
200 WVDC @ + 85°C... 150 WVDC @ + 125°C
0.35 D 110D0:354X8200D1 5.0 20.0 5700
1.5 G 110D155X8200G1 8.0 30.0 1300
5.0 J 110D505X8200J1 12.0 60.0 400
10.0 M 110D106X8200M1 24.0 110.0 200
15.0 P 110D 156X8200P1 40.0 160.0 130
25.0 R 110D256X8200R1 80.0 400.0 78
35.0 Y 110D356X8200Y1 90.0 500.0 55
250 WVDC @ +85°C ... 165 WVDC @ + 125°C
0.3 D 110D304X825001 5.0 30.0 6600
1.2 G 110D125X8250G1 8.0 40.0 1600
4.0 J 110D405X8250J1 14.0 80.0 500
8.0 M 110D805X8250M1 28.0 140.0 250
12.0 P 110D126X8250P1 40.0 200.0 160
20.0 R 110D206X8250R1 80.0 500.0 96
30.0 Y 110D306X8250Y1 90.0 600.0 64
300 WVDC @ + 85°C ... 200 WVDC @ + 125°C
0.25 D 110D254X8300D1 €.0 40.0 8300
1.0 G 110D 105X8300G1 9.0 80.0 1600
3.0 J 110D305X8300J1 16.0 90.0 680
7.0 M 110D705X8300M1 32.0 160.0 280
10.0 P 110D106X8300P 1 50.0 225.0 200
18.0 R 110D186X8300R1 100.0 600.0 110

* For units without an outer plastic-film sleeve, substitute "0" for “1" at the end of the Part Number.
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TYPE 110D, 111D, 112D, 113D

Max. DCL (LA) @ Max. IMP.
CAPACITANCE @ - 55°C
(uF) CASE CODE PART NUMBER* +25°C +85°C (Ohms)
6 WYNP @ +85°C...4 WVNP @ + 125°C
7.0 D 111D705X0006D1 1.0.0 3.0 370
25.0 G 111D256X0006G1 3.0 9.0 100
85.0 J 111D856X0006 J1 6.0 30.0 30
170.0 M 111D177X0006M1 12.0 60.0 15
250.0 P 111D257X0006P1 20.0 90.0 10
360.0 R 111D367X0006R1 40.0 200.0 7
470.0 Y 111D477X0006Y1 50.0 250.0 5
1O WVNP @ +85°C...7 WVNP @ + 125°C
4.0 D 111D405X0010D1 1.0 3.0 660
16.0 G 111D166X0010G1 3.0 12.0 160
55.0 J 111D556X0010J1 6.0 30.0 45
110.0 M 111D117X0010M1 12.0 60.0 20
150.0 P 111D157X0010P1 20.0 90.0 15
230.0 R 111D237X0010R1 40.0 200.0 10
280.0 Y 111D287X0010Y1 50.0 250.0 8
15WVNP @ +85°C... 10 WVNP @ + 125°C
25 D 111D255X0015D1 1.0 3.0 890
10.0 G 111D106X0015G1 3.0 12.0 220
35.0 J 111D356X0015J1 6.0 30.0 60
70.0 M 111D706X0015M1 12.0 60.0 30
100.0 P 111D107X0015P1 20.0 90.0 20
160.0 R 111D167X0015R1 40.0 200.0 13
200.0 Y 111D207X0015Y1 50.0 250.0 10
25 WVNP @ +85°C ... 15 WVNP @ + 125°C
1.5 D 111D155X0025D1 2.0 6.0 1400
6.0 G 111D605X0025G1 4.0 12.0 370
20.0 J 111D206X0025 41 8.0 40.0 110
40.0 M 111D406X0025M1 15.0 80.0 50
60.0 P 111D606X0025P1 25.0 120.0 35
100.0 R 111D107X0025R1 50.0 250.0 21
120.0 Y 111D127X0025Y1 60.0 300.0 18
30 WVNP @ + 85°C...20 WVNP @ + 125°C
1.4 D 111D145X0030D1 2.0 6.0 1500
55 G 111D555X0030G 1 4.0 15.0 400
18.0 J 111D186X0030J1 8.0 40.0 120
36.0 M 111D366X0030M1 15.0 80.0 60
45.0 P 111D456X0030P1 250 120.0 50
85.0 R 111D856X0030R1 50.0 250.0 26
100.0 Y 111D107X0030Y1 60.0 300.0 22
50 WVNP @ + 85°C...30 WVNP @ + 125°C
0.8 D 111DB04X0050D1 2.0 6.0 2700
3.0 G 111D305X0050G1 4.0 15.0 740
10.0 J 111D106X0050J1 8.0 40.0 220
20.0 M 111D206X0050M1 15.0 90.0 110
30.0 P 111D306X0050P 1 25.0 120.0 70
50.0 R 111D506X0050R1 50.0 250.0 42
65.0 Y 111D656X0050Y1 60.0 300.0 32
60 WVNP @ + 85°C ... 40 WVNP @ + 125°C
0.6 D 111D604X0060D1 2.0 6.0 3600
25 G 111D255X0060G1 4.0 15.0 890
8.5 J 111D855X0060J1 8.0 40.0 270
17.0 M 111D176X0060M1 15.0 90.0 130
240 P 111D246X0060P 1 25.0 120.0 90
45.0 R 111D456X0060R1 50.0 250.0 48
53.0 Y 111D536X0060Y1 60.0 300.0 41

* For units without an outer plastic-film sleeve, substitute "0 for “1" at the end of the Part Number.
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TYPE 110D, 111D, 112D, 113D

Max. DCL (uA) @ Max. iMP.
CAPACITANCE @ -55°C
(uF) CASE CODE PART NUMBER* +25°C +85°C (Ohms)
75 WVNP @ +85°C...50 WVNP @ + 125°C
05 D 111D504X0075D1 2.0 6.0 4400
2.0 G 111D205X0075G 1 40 15.0 1100
7.0 J 111D705X0075J1 8.0 50.0 310
14.0 M 111D146X0075M1 20.0 100.0 150
20.0 P 111D206X0075P1 30.0 150.0 110
40.0 R 111D406X0075R1 60.0 300.0 55
47.0 Y 111D476X0075Y1 70.0 350.0 47
100 WVNP @ + 85°C ... 65 WVNP @ + 125°C
0.4 D 111D404X0100D1 2.0 6.0 5600
1.5 G 111D155X0100G1 4.0 15.0 1400
5.0 J 111D505X0100J1 8.0 50.0 440
10.0 M 111D106X0100M1 20.0 100.0 220
15.0 P 111D156X0100P1 30.0 150.0 140
30.0 R 111D306X0100R1 60.0 300.0 70
370 Y 111D376X0100Y1 70.0 350.0 57
150 WVNP @ + 85°C ... 100 WVNP @ + 125°C
0.25 D 111D254X0150D1 2.0 6.0 83900
1.0 G 111D1056X0150G1 4.0 20.0 2200
35 J 111D355X0150 1 8.0 50.0 630
7.0 M 111D705X0150M1 20.0 100.0 310
10.0 P 111D106X0150P1 30.0 150.0 220
20.0 R 111D206X0150R1 60.0 300.0 110
24.0 Y 111D246X0150Y1 70.0 350.0 92
200 WVNP @ + 85°C ... 150 WVNP @ + 125°C
Q.15 D 111D154X8200D1 5.0 20.0 13000
0.75 G 111D754X8200G1 8.0 30.0 2600
2.5 J 111D255X8200J1 12.0 60.0 800
5.0 M 111D505X8200M1 24.0 110.0 400
7.5 P 111D755X8200P1 40.0 160.0 260
14.0 R 111D146X8200R1 80.0 400.0 140
17.0 Y 111D176X8200Y1 90.0 500.0 110
250 WVNP @ + 85°C ... 165 WVNP @ + 125°C
0.15 D 111D154X8250D1 5.0 30.0 13000
0.6 G 111D604X8250G1 8.0 40.0 3300
2.0 J 111D205X8250 J1 14.0 80.0 1000
4.0 M 111D405X8250M1 28.0 140.0 500
6.0 P 111D605X8250P1 40.0 200.0 330
12.0 R 111D126X8250R1 80.0 500.0 165
15.0 Y 111D156X8250Y1 90.0 600.0 130

Max. DCL (ua) @ Max. IMP.
CAPACITANCE @ -55°C
(uF) CASE CODE PART NUMBER* +25°C +85°C (Ohms)
15 WVDC @ +85°C ... 10 WVDC @ + 125°C
15.0 D 112D156C7015D1 2.0 8.0 220
60.0 G 112D606C7015G1 6.0 30.0 55
200.0 J 112D207C7015J1 120 60.0 17
400.0 M 112D407C7015M1 20.0 120.0 9
580.0 P 112D587C7015P1 30.0 180.0 6
25 WVDC @ +85°C ... 15 WVDC @ + 125°C
10.0 D 112D106C7025D1 2.0 8.0 330
40.0 G 112D406C7025G1 6.0 30.0 83
120.0 J 112D127C7025 J1 12.0 60.0 27
250.0 M 112D257C7025M1 200 120.0 13
350.0 P 112D357C7025P1 300 180.0 10

* For units without an outer plastic-film sleeve, substitute "0" for *1" at the end of the Part Number.
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TYPE 110D, 111D, 112D, 113D

Max. DCL (uA) @ Max. IMP.
CAPACITANCE @ - 55°C
(uF) CASE CODE PART NUMBER* +25°C + 85°C (Ohms)
30WVDC @ + 85°C...20 WVDC @ + 125°C
8.0 D 112D805C7030D1 2.0 8.0 400
32.0 G 112D326C7030G1 6.0 30.0 100
110.0 J 112D117C7030J1 12.0 60.0 30
220.0 M 112D227C7030M1 20.0 120.0 15
300.0 P 112D307C7030P1 30.0 180.0 11
50 WVDC @ +85°C...30 WVDC @ + 125°C
4.5 D 112D455C5050D1 2.0 8.0 730
18.0 G 112D186C5050G1 6.0 30.0 180
60.0 J 112D606C5050J1 12.0 60.0 55
100.0 M 112D107C5050M1 20.0 120.0 33
150.0 P 112D157C5050P1 30.0 180.0 22
60 WVDC @ +85°C...40 WVDC @ + 125°C
4.0 D 112D405C5060D1 3.0 12.0 820
75 WVDC @ + 85°C...50 WVDC @ + 125°C
3.0 D 112D305C5075D1 3.0 12 1000
12.0 G 112D126C5075G1 7.0 35 270
30.0 J 112D306C5075J1 15.0 90 110
70.0 M 112D706C5075M1 25.0 150 47
100.0 P 112D107C5075P1 40.0 240 33
100 WVDC @ +85°C...65 WVDC @ + 125°C
2.0 D 112D205C3100D1 3.0 12.0 1600
8.0 G 112D805C3100G1 7.0 35.0 410
25.0 J 112D256C3100J1 15.0 90.0 130
50.0 M 112D506C3100M1 25.0 150.0 66
70.0 P 112D706C3100P1 40.0 240.0 47
150 WVDC @ + 85°C ... 100 WVDC @ + 125°C
1.0 D 112D105C3150D1 3.0 12.0 3000
4.0 G 112D405C3150G1 7.0 35.0 750
13.0 J 112D136C3150J1 15.0 90.0 250
25.0 M 112D256C3150M1 25.0 150.0 130
36.0 P 112D366C3150P1 40.0 240.0 92
Max. DCL (uA) @ Max. IMP.
CAPACITANCE @ - 55°C
(uF) CASE CODE PART NUMBER* +25°C +85°C (Ohms)
15WVDC @ + 85°C ... 10 WVDC @ + 125°C
36.0 D 112D366C7015D1 4.0 16.0 90
130.0 G 112D137C7015G1 12.0 60.0 25
370.0 J 112D377C701541 20.0 100.0 9
780.0 M 112D787C7015M1 30.0 180.0 4
1100.0 P 112D118C7015P1 45.0 270.0 3
2000.0 R 112D208C7015R1 90.0 500.0 2
2500.0 Y 112D258C7015Y1 100.0 600.0 1
25 WVDC @ +85°C...15 WVDC @ + 125°C
23.0 D 112D236C7025D1 4.0 16.0 145
80.0 G 112D806C7025G1 12.0 60.0 40
240.0 J 112D247C7025J1 20.0 100.0 14
510.0 M 112D517C7025M1 30.0 180.0 7
720.0 P 112D727C7025P1 45.0 270.0 5
1300.0 R 112D138C7025R1 90.0 500.0
1600.0 Y 112D168C7025Y1 100.0 600.0 2.2

* For units without an outer plastic-film sleeve, substitute "0" for *1" at the end of the Part Number.
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TYPE 110D, 111D, 112D, 113D

Max. DCL (uA) @ Max. IMP.
CAPACITANCE - @ - 55°C
(uF) CASE CODE PART NUMBER* +25°C +85°C (Ohms)
30 WVDC @ +85°C...20 WVDC @ + 125°C
19.0 D 112D196C703001 4.0 16.0 170
67.0 G 112D676C7030G1 12.0 60.0 45
200.0 J 112D207C7030J1 20.0 100.0 17
420.0 M 112D427C7030M1 30.0 180.0 8
590.0 P 112D597C7030P1 45.0 270.0 6
1100.0 R 1120118C7030R1 90.0 500.0 35
1400.0 Y 112D 148C7030Y1 100.0 600.0 2.5
50 WVDC @ + 85°C ... 30 WVDC @ + 125°C
8.0 D 112D805C5050D1 4.0 16.0 410
29.0 G 112D296C5050G1 12.0 60.0 110
85.0 J 112D856C5050J1 20.0 100.0 39
180.0 M 112D187C5050M1 30.0 180.0 18
260.0 P 112D267C5050P1 45.0 270.0 13
470.0 R 112D477C5050R1 90.0 500.0 7
580.0 Y 112D587C5050Y1 100.0 600.0 6
75 WVDC @ +85°C...50 WVDC @ + 125°C
4.0 D 112D405C5075D1 5.0 20.0 750
15.0 G 112D156C5075G1 14.0 80.0 220
45.0 J 112D456C5075 J1 24.0 120.0 74
95.0 M 112D956C5075M1 36.0 200.0 35
130.0 P 112D137C5075P1 60.0 360.0 26
250.0 R 112D257C5075R1 120.0 700.0 14
300.0 Y 112D307C5075Y1 140.0 800.0 11
100 WVDC @ + 85°C ... 65 WVDC @ + 125°C
3.0 D 1120305C3100D1 5.0 20.0 1100
10.0 G 112D106C3100G1 14.0 80.0 330
30.0 J 112D306C3100J1 24.0 120.0 110
63.0 M 112D636C3100M1 40.0 220.0 55
90.0 P 112D906C3100P1 70.0 420.0 37
170.0 R 112D177C3100R1 140.0 800.0 20
210.0 Y 112D217C3100Y1 170.0 900.0 16
150 WVDC @ + 85°C ... 100 WVDC @ + 125°C
1.6 D 112D165C3150D1 5.0 20.0 2000
5.5 G 112D555C3150G1 14.0 80.0 550
17.0 J 112D176C3150J1 30.0 120.0 200
350 M 112D356C3150M1 44.0 220.0 100
50.0 P 112D506C3150P1 80.0 480.0 70
90.0 R 112D906C3150R1 160.0 800.0 40
120.0 Y 112D127C3150Y1 190.0 900.0 30
200 WVDC @ +85°C ... 150 WVDC @ + 125°C
3.0 G 112D305X0200G1 140 80.0 750
9.0 J 112D905X0200J1 30.0 240.0 250
190 M 112D196X0200M1 45.0 400.0 120
270 P 112D276X0200P1 80.0 480.0 85
55.0 R 112D556X0200R1 160.0 800.0 42
66.0 Y 112D666X0200Y1 190.0 1000.0 35
250 WVDC @ + 85°C ... 165 WVDC @ + 125°C
2.0 G 112D205X0250G1 14.0 90.0 1100
6.0 J 112D605X0250.J1 30.0 270.0 380
13.0 M 112D136X0250M1 45.0 450.0 170
19.0 P 112D196X0250P1 80.0 540.0 120
37.0 R 112D376X0250R1 160.0 900.0 62
45.0 Y 112D456X0250Y1 190.0 1100.0 51

* For units without an outer plastic-film sleeve, substitute "0" for “1" at the end of the Part Number.
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TYPE 110D, 111D, 112D, 113D

Max. DCL (uA) @ Max. IMP.
CAPACITANCE @ -55°C
) CASE CODE PART NUMBER* +25°C +85°C {Ohms)
300 WVDC @ +85°C ... 200 WVDC @ + 125°C
1.8 G 112D185X0300G 1 14.0 100.0 1250
5.0 J 112D505X0300J1 30.0 300.0 450
11.0 M 112D116X0300M 1 50.0 500.0 200
15.0 P 112D156X0300P1 90.0 600.0 150
28.0 R 112D286X0300R 1 180.0 1000.0 80
E 113D POLARIZED ETCHED-FOIL CAPACITORS
Max. DCL (uA) @ Max. IMP.
CAPACITANCE @ - 55°C
;) CASE CODE PART NUMBER* +25°C +85°C (Ohms)
15 WVNP @ +85°C ... 10 WVNP @ + 125°C
100 D 113D106G7015D1 2.0 8.0 330
40.0 G 113D406C7015G 1 6.0 30.0 80
120.0 J 113D127C7015J1 12.0 60.0 25
250.0 M 113D257C7015M1 20.0 120.0 13
350.0 P 113D357C7015P1 30.0 180.0 10
25 WYNP @ + 85°C ... 15 WVNP @ + 125°C
5.0 D 113D505C7025D1 2.0 8.0 660
20.0 G 113D206C7025G 1 6.0 30.0 165
70.0 J 113D706C7025J1 12.0 60.0 47
140.0 M 113D147C7025M1 20.0 120.0 24
200.0 P 113D207C7025P1 30.0 180.0 15
30 WVNP @ +85°C ... 20 WVNP @ + 125°C
45 D 113D455C7030D1 2.0 8.0 735
18.0 G 113D186G7030G 1 6.0 30.0 185
60.0 J 113D606C7030J1 12.0 60.0 55
120.0 M 113D127C7030M1 20.0 120.0 28
170.0 P 113D177C7030P1 30.0 180.0 20
50 WVNP @ + 85°C...30 WVNP @ + 125°C
2.5 D 113D255C5050D1 2.0 8.0 1325
10.0 G 113D106C5050G 1 6.0 30.0 330
30.0 J 113D306C5050J1 12.0 60.0 110
60.0 M 113D606C5050M 1 20.0 1200 55
80.0 P 113D806C5050P1 30.0 180.0 40
75 WVNP @ + 85°C ... 50 WVNP @ + 125°C
15 D 113D1550507501 3.0 12.0 2200
6.0 G 113D605C5075G 1 7.0 35.0 550
15.0 J 113D156C5075J1 15.0 90.0 220
35.0 M 113D356C5075M1 25.0 150.0 95
50.0 P 113D506C5075P1 40.0 240.0 65
100 WVNP @ +85°C ... 65 WVNP @ + 125°C
1.0 D 113D105C3100D1 3.0 12.0 3300
4.0 G 113D405C3100G1 7.0 35.0 830
12.0 J 113D126C3100J1 15.0 90.0 275
25.0 M 113D256C3100M1 25.0 150.0 130
35.0 P 113D356C3100P1 40.0 2400 95
150 WVNP @ + 85°C ... 100 WVNP @ + 125°C
0.5 D 113D504C3150D1 3.0 12.0 5700
2.0 G 113D205C3150G 1 7.0 35.0 1600
6.0 J 113D605C3150J1 15.0 90.0 550
12.0 M 113D126C3150M1 25.0 150.0 270
18.0 P 113D186C3150P1 40.0 240.0 180

* For units without an outer plastic-film sleeve, substitute "0" for "1" at the end of the Part Number.
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TYPE 110D, 111D, 112D, 113D

Max. DCL (uA) @ Max. IMP.
CAPACITANCE @ -55°C
(uF) CASE CODE PART NUMBER* +25°C +85°C (Ohms)
15 WVNP @ + 85°C... 10 WVNP @ + 125°C
25.0 D 113D256C7015D1 4.0 16.0 130
90.0 G 1130906C7015G1 12.0 60.0 37
250.0 J 113D257C7015J1 20.0 100.0 13
530.0 M 113D537C7015M1 30.0 180.0 6
760.0 P 113D767C7015P1 450 270.0 5
1400.0 R 113D148C7015R1 90.0 500.0 3
2000.0 Y 113D208C7015Y1 100.0 600.0 2
25 WVNP @ + 85°C ... 15 WVNP @ + 125°C
14.0 D 113D146C7025D1 4.0 16.0 240
50.0 G 113D506C7025G1 12.0 60.0 66
140.0 J 113D147C7025J1 20.0 100.0 24
290.0 M 113D297C7025M1 30.0 180.0 12
420.0 P 113D427C7025P1 45.0 270.0 8
800.0 R 113D807C7025R1 90.0 500.0 4
1100.0 Y 113D118C7025Y1 100.0 600.0 3
30 WVNP @ + 85°C ... 20 WVNP @ + 125°C
11.0 D 113D116C7030D1 4.0 16 300
39.0 G 113D396C7030G1 12.0 60 85
110.0 J 113D117C703041 20.0 100 30
220.0 M 113D227C7030M1 30.0 180 15
320.0 P 113D327C7030P1 45.0 270 "
600.0 R 113D607C7030R1 90.0 500 6
850.0 Y 113D857C7030Y1 100.0 600 4
50 WVNP @ + 85°C ... 30 WVNP @ + 125°C
4.0 D 113D405C5050D1 4.0 16.0 600
14.0 G 113D146C5050G1 12.0 60.0 240
40.0 J 113D406C5050J1 20.0 100.0 80
84.0 M 113D846C5050M1 30.0 180.0 40
120.0 P 113D127C5050P1 450 270.0 27
230.0 R 113D237C5050R1 90.0 500.0 14
310.0 Y 113D317C5050Y1 100.0 600.0 11
75 WVNP @ + 85°C...50 WVNP @ + 125°C
2.0 D 113D205C5075D1 5.0 200 1650
7.0 G 113D705C5075G1 140 80.0 473
20.0 J 113D206C507541 24.0 120.0 166
43.0 M 113D436C5075M1 36.0 200.0 77
60.0 P 113D606C5075P1 60.0 360.0 55
110.0 R 113D117C5075R1 120.0 700.0 30
160.0 Y 113D167C5075Y 1 140.0 800.0 20
100 WVNP @ + 85°C ... 65 WVNP @ + 125°C
1.4 D 113D145C3100D1 5.0 20.0 2300
5.0 G 113D505C3100G1 14.0 80.0 660
14.0 J 113D146C31004J1 24.0 120.0 240
29.0 M 113D296C3100M1 40.0 220.0 115
41.0 P 113D416C3100P1 70.0 420.0 80
78.0 R 113D786C3100R1 140.0 800.0 42
110.0 Y 113D117C3100Y1 170.0 900.0 30
150 WVNP @ + 85°C ... 100 WVNP @ + 125°C
0.75 D 113D754C3150D1 5.0 20.0 4400
27 G 113D275C3150G1 14.0 80.0 1200
7.5 J 113D0755C3150J1 30.0 120.0 440
15.0 M 113D156C3150M1 44.0 220.0 220
22.0 P 113D226C3150P1 80.0 400.0 150
43.0 R 113D436C3150R1 160.0 800.0 77
60.0 Y 113D606C3150Y1 190.0 900.0 55

* For units without an outer plastic-film sleeve, substitute "0" for “1" at the end of the Part Number.
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TYPE 110D, 111D, 112D, 113D

Type 110D Polarized Plain-Foil Type 111D Non-Polarized Plain-Foil
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Note: Derate voltage ratings above + 85°C.
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TYPE 110D, 111D, 112D, 113D

Type 110D Polarized Plain-Foil

Type 111D Non-Polarized Plain-Foil

TEMPERATURE IN DEG. CENTIGRADE
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TEMPERATURE IN DEG. CENTIGRADE

Note: Derate voltage ratings above + 85°C.
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TYPE 110D, 111D, 112D, 113D

Type 110D Polarized Plain-Foil

Type 111D Non-Polarized Plain-Foil

TEMPERATURE IN DEG. CENTIGRADE
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Note: Derate voltage ratings above + 85°C.
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TYPE 110D, 111D, 112D, 113D

Type 110D, Polarized Plain-Foil
18uF, 300 V Capacitors
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TYPE 110D, 111D, 112D, 113D

Type 112D, Polarized Plain-Foil
120uF, 150 V Capacitors
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TYPE 110D, 111D, 112D, 113D

 IMPEDANCE AS A FUNCTION OF FREQUENCY

Type 113D, Polarized Plain-Foil
1400uF, 15 V Capacitors
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Type 113D, Polarized Plain-Foil
310uF, 50 V Capacitors
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TYPE 110D, 111D, 112D, 113D

30,000 Hour Life Test @ 85°C and Rated Voltage
For Type 113D, 10uF, 50 Volt Capacitors

TIME IN THOUSANDS OF HOURS
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TYPE 110D, 114D, 112D, 113D

30,000 Hour Life Test @ 85°C and Rated Voltage
For Type 113D, 10uF, 50 Volt Capacitors
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TYPE 110D, 111D, 112D, 113D

20,000 Hour Life Test @ 125°C and Rated Voltage
For Type 110D, 20uF, 50 Volit @ 95°C, 30 Volt @ 125°C Capacitors
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TYPE 110D, 111D, 112D, 113D
PERFORMANCE CHARACTERISTICS

1.

3.1

5.1

Operating Temperature: Capacitors are designed
to operate over the temperature range of - 55°C to
+ 125°C at the appropriate voltage.

Rated Voltage Rated Voltage
to + 85°C at + 125°C
v) V)

3 2
6 4
10 7
15 10
25 15
30 20
50 30
60 40
75 50
100 65
150 100
200 150
250 165
300 200

DC Working Voltage: The DC working voltage is the
maximum operating voltage for continuous duty at the
appropriate temperature.

Surge Voltage: The surge DC rating is the maximum
voltage to which the capacitor should be subjected
under any conditions. This includes transients and
peak ripple at the highest line voltage.

The surge voltage of all capacitors shall not exceed
those given:

Rated Voltage Surge Voltage Surge Voltage
at + 125°C at + 125°C at + 85°C
V) v) v}

2 2.3 35
4 4.6 7.0

7 8.1 12
10 12 17
15 17 29
20 23 35
30 35 58
40 46 70
50 58 87
65 75 116
100 116 174
150 174 232
165 192 290
200 232 348

Surge Voltage Test: Capacitors shall withstand the
surge voltage test applied at the rate of one-half
minute on, four and one-half minutes off for 1000
successive test cycles at rated temperature.

Capacitance Tolerance: Capacitors shall be
measured at a frequency of 120Hz, at + 25°C or
referred to, measurements made at that frequency and
temperature. A maximum of 1 volt rms shall be applied
during measurement.

The capacitance shall be within the specified tolerance
of the nominal rating.

Equivalent Series Resistance: Measurements shall
be made by the bridge method, at or referred to, a
frequency of 120Hz at a temperature of + 25°C. A
maximum of 1 volt rms shall be applied during
measurement.

6.1

The product of the rated capacitance in microfarads
and the equivalent series resistance in ohms shall not
exceed the following values:

Voltage Range at + 85°C
3v- 25V - 60V - 200V
Type 24V 59 V 199V Up
110D 200 140 140 80
111D 200 140 140 80
112D, 113D 400 330 200 140
Standard
Capcitance
112D, 113D 530 400 200 140
Maximum
Capacitance

Leakage Current: Rated voltage shall be applied to
capacitors for 5 minutes using a steady source of
power (such as a regulated power supply) with a
1000 ohm resistor connected in series with the
capacitor under test to limit the charging current.

The maximum leakage current for any capacitor shall
not exceed the maximum vaiue in microamperes listed
in the Standard Rating Tables for each capacitor.

Note that leakage current varies with applied voltage. See
graph below for the appropriate adjustment factor.
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TYPE 110D, 111D, 112D, 113D
PERFORMANCE CHARACTERISTICS (Continued)

8.
8.1

8.2

10.

10.1

Low Temperature Performance:

Capacitance: When measured at a temperature of
- 55°C and a frequency of 120Hz, the change in
capacitance of these capacitors from measurements
at + 25°C and 120Hz shall not exceed the following
values:

Voltage Range at + 125°C

3v- 25V- 60V - 200 V
Type 15V 50V 150 V Up
110D - 30% - 20% - 20% - 25%
111D - 30% -20% - 20% - 25%
112D - 40% - 40% - 35% - 30%
113D - 40% - 40% -35% —

Impedance: The impedance of any capacitor at

- 55°C and 120Hz, shall not exceed the values given
in the Standard Ratings Table for each capacitor.
High Temperature Performance:

Capacitance: When measured at a temperature of
+ 85°C or + 125°C and a frequency of 120Hz, the
change in capacitance of these capacitors from
measurements at + 25°C and 120Hz shall not exceed
the following:

Voltage Range
at + 85°C at + 125°C

3V- 151V 2V- 10V
Type 150 V Up 100 V Up
110D + 20% + 10% + 25% +15%
111D +20% +10% + 25% +15%
112D + 40% + 30% +50% + 35%
113D + 40% — + 45% —

Life Test: Capacitors shall withstand a 2000 hour

life test at rated voltages and corresponding maximum
rated temperatures. Non-polar units shall have their
polarity reversed every 125 hours during the life test.

Following the life test, the capacitors shall be removed
from their test chamber and stabilized at + 25°C.
When stabilization has been reached, the following
limits will be met:

Capacitance: When measured as specified in
Paragraph Number 5 (Capacitance Tolerance), the
change in capacitance after life testing shall not exceed
the following limits:

Voltage Range at + 85 C

Type 3V-150V 200 V Up
110D, 111D +10%, - 20% +10%
112D, 113D +15% +10%

Equivalent Series Resistance: When measured as
specified in Paragraph Number 6 (Equivalent Series
Resistance), the equivalent series resistance values
shall not exceed the initial requirement.

Leakage Current: When measured as specified in
Paragraph Number 7 (Leakage Current), the leakage
current shall not exceed the initial requirement.
Non-polar capacitors must be measured in the direction
of last polarity on test.

Not more than one failure shall be permitted in 24 units
tested for capacitors rated 150 volts DC and below.

Not more than one failure shall be permitted in 12 units
tested for capacitors rated above 150 volts DC.

11.

11.2

12.

13.

14.

14.1

15.

15.1

16.

16.1

17.

17.1

Vibration: Capacitors shall be capable of being
subjected to vibration grade 11l (10Hz to 2000Hz) as
specified in Method 204 of MIL-STD-202, Test
Condition B where vibration shall be applied for four
hours parallel to and four hours perpendicular to the
cylindrical axis. The vibration level shall be 20 g. The
capacitors shall be rigidly mounted with suitable
component clips or brackets.

During vibration, the capacitors shall exhibit no
intermittent contacts of 0.5ms or greater and no open
or short circuits.

After vibration, the capacitors shall exhibit no
mechanical damage or electrolyte leakage.

Lead Pull Test: Leads shall withstand a tensile stress
of 3 Ibs. (1.36kg) for 30 seconds applied axially.

Lead Bend Test: Leads shall meet the bend test
described in Military Specification MIL-C-3965.

Moisture Resistance: Capacitors shall withstand the
moisture resistance test specified in Method 106 of
MIL-STD-202. The capacitors shall then be returned to
room ambient conditions.

Foliowing moisture resistance testing, the DC leakage
current shall not exceed 125% of the values listed in
the Standard and Maximum Ratings; the equivalent
series resistance shall not exceed 115% of the values
shown in Paragraph Number 6 (Equivalent Series
Resistance); and the capacitance shall not have
changed by more than 5%.

Temperature and Immersion: Capacitors shall be
capable of withstanding the tests describes in Methods
102 and 104 of MIL.-STD-202. The capacitors shall be
returned to room ambient conditions.

Following temperature cycling and immersion testing,
the DC leakage current shall not exceed 125% of the
values listed in the Standard and Maximum Ratings;
the equivalent series resistance shall not exceed 115%
of the values shown in Paragraph Number 6
(Equivalent Series Resistance); and the capacitance
shall not have changed by more than 5%.

Reverse Voltage Test: Polarized foil capacitors shall
be capable of withstanding a 3 volit negative potential
for 125 hours at + 85°C followed by application of rated
direct voltage for 125 hours at + 85°C. The capacitors
shali then be returned to room ambient conditions.

Following reverse voltage testing, the DC leakage
current shall not exceed 125% of the values listed in
the Standard and Maximum Ratings Tables; the
equivalent series resistance shall not exceed the
values shown in Paragraph Number 6 (Equivalent
Series Resistance); the capacitance shall not have
changed more than 10%.

Reduced Pressure: Capacitors rated at 300 volts and
less shall be capable of withstanding the tests
described in Method 105 of MIL-STD-202 where the
pressure is 0.82 in. Hg and the duration is five minutes.

While under vacuum, application of the DC working
voltage for one minute shall not cause flashover or
breakdown.
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TYPE 110D, 111D, 112D, 113D
PERFORMANCE CHARACTERISTICS (Continued)

17.2 Following reduced pressure testing, there shall be no 19.

deformation of the case, mechanical damage,
obliteration of marking or leakage of electrolyte.

18. Of the capacitors submitted to the environmental tests

of Paragraph Numbers 11 through 17, not more than 1
failure shall be permitted in 24 units tested.

Marking: Capacitors shall be marked with Sprague®
and/or the Sprague® trademark, @ at vendor's option;
the Sprague® TanTALEX trademark; the Sprague® type
(110D, 11D, 112D, 113D) or the complete catalog
number, at vendor's option if space permits; rated
capacitance; rated DC working voltage; the standard
EIA date code of manufacture.

GUIDE TO APPLICATION
1. A-C Ripple Current: The maximum allowable 120Hz 2.
ripple current for these capacitors may be determined
with the equation and the tables below:
=" P/R
where,
| is the allowable ripple current in amperes 3.
R is the maximum rated 120Hz Equivalent Series
Resistance as given in Paragraph Number 6.1
(Equivalent Series Resistance)
P = the maximum allowable capacitor power dissipation

from the following table: 4.
Allowable Capacitor Power Dissipation in Watts

Case

Code to + 85°C at+105° C at + 125°C
D 0.12 0.06 0.03
G 0.20 0.10 0.05 5
J 0.44 0.22 0.1 .
M 0.64 0.32 0.16
P 0.80 0.40 0.20
R 1.00 0.52 0.26
Y 1.20 0.60 0.30

1.2 For frequencies other than 120Hz the maximum
allowable ripple current determined above should be

o : 6.
multiplied by the following:
Frequency in Hz Multiplier 7
60 0.8 )
400 1.2
1000 1.4
10,000 1.5

1.3 When power is being dissipated by these capacitors,
the rated + 85°C working voltage must be adjusted in
accordance with the following table to determine the
maximum allowable working voltage at the temperature 8

shown:
Operating Power
Dissipation as a % of + 85°C WVDC Multiplier
Allowable Power -
Dissipation at+65°C | at+85°C |at+105°C

100 0.80 0.70 0.70
50 0.90 0.80 0.70
25 0.95 0.90 0.80

Ripple Voltage: In no case should the sum of the
peak AC ripple voltage and any applied DC voltage
exceed the DC working voltage rating of these
capacitors, as determined in Paragraph 1.3.

Reverse Voltage: Polarized units, with the exception
of the 3 volt ratings, are designed with a formed
cathode (negative) electrode to withstand a reversal of
3 volts.

Mounting: Polarized units may be mounted with the
case at the same potential as the cathode, of no
reverse voltage will be encountered. For non-polarized
units, the case must be insulated from ground.

High Altitude Operation: Under many conditions,
these capacitors may be safely operated for

extended periods of time up to 220,000 feet of altitude.
Please consult the factory with your proposed
application.

Storage Life: Ten years or more may be expected,
with no voltage at room temperature.

Cleaning Agents: Halogenated solvents are not
recommended for use in cleaning these capacitors, but
most other solvents, such as alcohols, are suitable as
are many detergent formulations. Advice on the
suitability of a particular solvent may be obtained from
the factory.

The Type 120D, 121D, 122D and 123D tubular
TanTaLEX® capacitors have been discontinued and
directly replace by the Type 110D, 111D, 112D and 113D
capacitors. When operation at + 125°C is required, the
improved Type 110D series (with voltage derating) is
physically and electrically identical to the discontinued
Type 120D series.

110D 106 . X0 003 D 1
TYPE CAPACITANCE CAPACITANCE DC VOLTAGE RATING CASE CODE TERMINATION
‘ ‘ TOLERANCE AT + 85°C
— |
110D = Polarized Plain-Foil This is expressed in C3 = - 15%., + 30% This is expressed in volts. See Ratings 0 =No outer wrap.
111D = Non-Polarized picofarads. The first C5 = - 15%, + 50% To complete the three-digit and Case Standard.
Plain-Foil two digits are the C7 = -15%, + 75% block, zeros precede the Codes Table. 1 = Quter insulation.
112D = Polarized Etched-Foil significant figures. The X0 = £20% voltage rating. A decimal
113D = Non-Polarized third is the number of X8 = £+ 15% point is indicated by an "R"
Etched-Foil zeros to follow. T 77 | (6R3=6.3 volts).

Packaging: The use of formed plastic trays for packaging these axial components is standard. Tape and Reel packaging per
EIA Standard is available upon special request and is governed by minimum quantities.
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