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A FULL LINE OF 
ALUMINUM CAPS 
FROM A U.S. SOURCE. 

You can get any type of aluminum electrolytic capacitor that you need for all your 
applications from Sprague , the only u.s. based manufacturer of a complete line of 
high-performance aluminums. Whether it's axial-lead or single-ended miniature 
tubulars or large cans packed with capacitance , Sprague has the aluminum cap 
that'll meet your requirements . If you need radial or axial-lead miniatures for 
general purpose, power supply, special applications, or high-reliability military ap
plications , we've got the capacitor you need . We offer all types of large cans for 
high-voltage SMPS input applications and low-voltage SMPS output use . And the 
best news of all .. . we can deliver fast because our aluminum cap line is 
available from Sprague plants in Lansing , NC and Hillsville , V A, or off-the-shelf 
from your Sprague distributor. 
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In the construction of the components described , the full intent of the specification will be 
met. The Sprague Electric Company, however, reserves the right to make, from time to time, 
such departures from the detail specifications as may be required to permit improvements 
in the design of its products. Components made under military approvals will be in accord
ance with the approval requirements. 

The information included herein is believed to be accurate and reliable. However, the 
Sprague Electric Company assumes no responsibility for its use; nor for any infringements 
of patents or other rights of third parties which may result from its use. 

Copyright © 1990, Sprague Electric Company. 
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PARAMETER COMPARISON CHARTS 
(Index of Sprague Type Aluminum Capacitors) 

Capacitance Voltage Temperature 
Type Principal Range Range Range Nominal life Test Military 
No. Features (J-lF) (VDC) (OC) Termination Case Sizes Hrs. @oC Qualification Page 

MINIATURE ALUMINUM ELECTROLYTIC CAPACITORS 

300 Computer Grade 1-10,000 3-250 - 40 to + 105 Axial 6.3mmx 13mm 2000 @ + 85 NA 75 
Long Life to or 

18mmx40mm 1000 @ + 105 

5000 High CV 0.22-10,000 6.3-400 - 40 to + 85 Axial 6.3mmxl3mm 2000 @ + 85 NA 82 
General Purpose to 

18mmx40mm 

5100X Low Leakage 1-3900 6.3-63 - 40to + 125 Radial 6.0mm x llmm 2000 @ + 125 NA 27 
Premium Grade to or 
High Performance 18mmx40mm 5000 @ + 105 

5110 High CV 1-33,000 6.3-250 - 40to + 105 Radial 6.0mmxllmm 1000 @- + 105 NA 35 
Computer Grade to to 
Long Life 18mmx40mm 2000 @ + 105 

5150 High CV 0.2-18 ,000 6.3-450 - 40 to + 85 Radial 4mmx7mm 2000 @ + 85 NA 44 
General Purpose 6.3- 250V; to 

- 25to + 85 18mmx40mm 
315- 450V 

5160 High CV 0.47-10 ,000 6.3-450 -- 40to + 85 Axial 4.0mm x 7.0mm 2000 @ + 85 NA 92 
General Purpose to 

18mm x 14mm 

5170 High CV 0.47-15 ,000 6.3-250 - 55to + 105 Radial 5mm x llmm 2000 @ + 105 NA 51 
General Purpose 6.3- 100V; to 
High Temperature - 40to + 105 18mmx40mm 

160- 250V 

6000 High Temperature 1-2700 5-250 - 55 to + 125 Axial 8mmx20mm 2000 @ + 125 MIL-C-39018/01 98 
Premium Grade to CUR13 

9mm x68mm 

6100 High Temperature 1-2700 5-250 - 55 to + 125 Axial 8mmx20mm 2000 @ + 125 MIL-C-39018/02 106 
Non Polar to 
Premium Grade 9mm x68mm 

6300 Low Leakage 6.8-1500 3-63 - 55to + 105 Axial 6mm x 12mm 2000 @ + 85 NA 112 
± 10% Cap. Tal. to or 
High Temperature 12mmx45mm 500 @ + 125 
Premium Grade 

6720 Low ESR 4.7-3300 6.3-250 - 55 to + 105 Radial 10mm x12mm 3000 @ + 105 MIL-C-39018/08 57 
Low Impedance 2 or3 to to CUROI 
High Ripple Current Leads 18mm x40mm 4000 @ + 105 
Premium Grade 

6780 Low ESR 33-6800 6.3-63 - 55 to + 105 Radial 10mmx 12mm 3000 @ + 105 NA 64 
Low Impedance 20r3 to to 
High Ripple Current Leads 18mmx40mm 4000 @ + 105 
High Performance 
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~SPRnGUE ' ________ P_A_~_M_E_T_E_R_C_O_M_P_A_R_IS_O_N_C_H_A_R_T_S 
PARAMETER COMPARISON CHART 

(Index of Sprague Type Aluminum Capacitors) 

Capacitance Voltage Temperature 
Type Principal Range Range Range Nominal Life Test Military 
No. Features (".F) (V) (·C) Termination Case Sizes Hrs. @·C Qualification Page 

SNAP MOUNT ALUMINUM ELECTROLYTIC CAPACITORS 
800 HighCV- 82-56,000 6.3-250 -40to + 85 Rad ial 22mmx 25mm 2000 (ii + 85 NA 174 

High Ripple Current Snap-Lock to 
35mmx80mm 

810 High Temperature 47-180,000 6.3-400 - 40 to + 105 Rad ial 22mmx25mm 2000 @ + 105 NA 181 
High Ripple Current Snap-Lock to 

35mmx80mm 

820 High CV 39-180 ,000 6.3-450 - 40 to + 85 Radial 22mmx25mm 2000 (ii + 85 NA 195 
Snap Lock to 

35mm x80mm 

RECTANGULAR PLASTIC CASE CAPACITORS 
880 Low ESR- 56-47,000 3-450 - 40to + 85 4 Plug-in 1.625" x 0.690" 2000 (ii + 85 NA 212 

Low Inductance Leads to 
4-Terminal- 1.625" x 1.576" 
Rectangular Package 

" Dual Pack" 2 x 330- 200-250 - 40 to + 85 4 Plug-in 1.625" x 1.576" 2000 ca + 85 NA 212 
Rectangular Package 2x680 Leads 

TUBULAR ALUMINUM ELECTROLYTIC CAPACITORS 
530 High CV 15-220 ,000 6.3-450 -40 to + 85 Axial 0.750" x 1.125" 1000 (ii +85 NA 139 

to 
1.375" x 4.125" 

6010 Wide Temperature Range 11 -38 ,000 5-300 - 55 to + 105 Axial 0.625" x 1.125" 2000 ca + 105 MIL -C-39018/03 153 
to CUR17 

1.000" x 3.625" 

6040 4-Terminal 47-22,000 5-200 - 55to + 105 Axial 0.750" x 1.675" 2000 @ + 105 MIL -C-39018/07 166 
Low Inductance to CUR19 

1.000" x 3.625" 

6730/ Low ESR- 22-27,000 6.3-250 - 55 to + 105 Radial 0.750" x 1.125" 2000 @ + 105 MIL-C-39018/09 119 
6740 High Ripple Current 2 or 3 to CUR02 

Leads 1.000" x 3.625" 

6760/ Low ESR-High Ripple 140-15,000 6.3-63 - 55to + 105 Radial 0.750" x 1.125" 2000 ca + 105 NA 131 
6770 (± 30% ESR- ± 20% Cap .) 2 or 3 to 

Leads 1.000" x 3.625" 

LARGE CAN ALUMINUM ELECTROLYTIC CAPACITORS 
360Y/ High CV 1000- 6.3-450 -40to + 85 Screw 1.375" x 1.625" 2000 @ + 85 NA 224 
OM Computer Grade 2,300,000 Terminals to 

or 3.000" x 8.625" 
PWB Mount· 

6020/ High Reliability 130-1 ,000, 000 5-300 - 55to + 85 Screw 1.375" x 1.625" 2000 @ + 85 MIL-C-39018/04 241 
OM High Ripple Current Terminals to CUR71 

or 3.000" x 8.625" 
2.0 

PWB Mount· 

6220/ Low Impedance 2300-180,000 5-60 - 55 to + 95 Screw 1.375" x 2.125" 2000 @ + 85 NA 257 
OM ± 30% ESR Terminals to or 

or 2.000" x 5.625" 1000 @ + 95 
PWB Mount· 

' PWB Mount: 2 or 3 solderable terminals . 
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INDEX OF SPRAGUE TYPE ALUMINUM CAPACITORS 
by TEMPERATURE RANGE 

Capacitance Voltage 
Type Principal Range Range Nominal 
No. Features ( .... F) (VDC) Case Sizes 

- 40°C to + 85°C 
5150 High CV 0.2-18 ,000 6.3-450 4mm x 7mm 

General Purpose to 
18mm x 40mm 

5160 High CV 0.47-10 ,000 6.3-450 4mm x 7mm 
General Purpose to 

18mm x 40mm 

5000 High CV 0.22-10 ,000 6.3-450 0.250/1 x 0.500" 
General Purpose to 

.709" to 1.575" 

530 High CV 15-220,000 6.3-450 0.750/1 x 1.125" 
to 

1.375" to 4.125" 

800 High CV 82-56 ,000 6.3-250 22mm x 25mm 
High Ripple to 

35mm x 80mm 

820 High CV 39-180 ,000 6.3-450 22mm x 25mm 
to 

35mm x80mm 

880 Low ESR 56-47 ,000 3-450 1.625" x 0.690" 
Low Inductance to 
4-Terminal 1.625/1 x 1.576" 
Rectangular Package 

" Dual Pack" 2 x 330 200-250 1.625" x 1.576" 
Rectangular Package 2 x 680 

360Y/OM High CV 100-2,300 ,000 6.3-450 1.375" x 1.625" 
Computer to 
Grade 3.000" to 8.625" 

- 55°C to + 85°C 
6020/0M High Ripple 130-1,000 ,000 5-300 1.375" x 2.125/1 

to 
3.000" x 8.625" 

- 55°C to + 95°C 
6220/0M Low Impedance 2,300-180,000 5-60 1.375/1 x 2.125" 

± 30% ESR to 
2.000/1 x 5.625/1 

- 40°C to + 105°C 
300 Computer Grade 1-10,000 3-250 6.3mm x 13mm 

Long Life - - f-- - to -f-
~ -

18mm x 40mm 

5110 High CV 1-33,000 6.3-250 6mm x 11mm 
Wide Temperature to 
Computer Grade 18mm x 40mm 
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COl' SPRJlGUE ' ________ IN_D_EX_O_F_S_P_R_AG_U_E_C_A_P_AC_I _TO_R_S 

Type 
No . 

810 

6780 

6720 

6010 

6300 

67301 
6740 

67601 
6770 

5170 

6040 

INDEX OF SPRAGUE TYPE ALUMINUM CAPACITORS 
by TEMPERATURE RANGE (Cont.) 

Capacitance Voltage 
Principal Range Range Nominal 
Features (f.lF) (VDC) Case Sizes 

- 40°C to + 105°C 
High Temperature 47-180,000 6.3-400 22mm x25mm 
High Ripple to 

35mm x 80mm 

- 55°C to + 105°C 
Low ESR 33-6 ,800 6.3-63 10mm x 12mm 
Low Impedance to 
High Ripple 18mm x 40mm 
High Performance 

Low ESR 4.7-3,300 6.3-250 10mm x 12mm 
Low Impedance to 
High Ripple 18mm x 40mm 
Premium Grade 

Wide Temperature 11-38,000 5-300 0.625" x 1 .125" 
to 

1.000" x 3.625" 

Low Leakage 68-1 ,500 3-63 6mm x 12mm 
± 10% Cap. Tol. to 
Wide Temperature 12mm x45mm 
Premium Grade 

Low ESR 27-27,000 6.3-250 0.750" x1.125" 
High Ripple to 

1.000" x 3.625" 

Low ESR-High Ripple 140-15,000 6.3-63 0.750" x1 .125" 
(±30% ESR- ± 20% Cap .) to 

1.000" x 3.625" 

High CV 0.47 -15 ,000 6.3-250 5mmx11mm 
General Purpose to 

18mm x 40mm 

4-Terminal 47-22 ,000 5-200 0.750" x 1.625" 
Low Inductance to 

1.000" x 3.625" 

- 40°C to + 125°C 
5100/0X Low Leakage 1-3,900 6.3-63 6mm x 11mm 

Premium Grade to 
High Performance 20mm x40mm 

- 55°C to + 125°C 
6000 Wide Temperature 1-2,700 7-250 8mm x20mm 

Premium Grade to 
9mm x68mm 

6100 High Temperature 1-2,700 5-250 8mm x20mm 
Non-Polar to 
Premium Grade 9mm x68mm 
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~SPRnGUE ' __ M_IL_IT_A_R_Y_SP_E_C_I_FI_C_A_T_IO_N_Q_U_A_L_IF_IC_A_T_I_O_N_A_P_P_R_O_V_A_L_S 

Mil Type 

CU12, 13 

CU14, 15 

CU16,17 

CU17H 

CUR17 

CU71 

CUR71 

CUR01 

CUR02 

CUR13 

CUR19 

CE10 , 11 

CE12 , 13 

CE31 /34 

CE32/35 

CE33/36 

CE41 /44 

CE42/45 

CE51 /56 

CE52/57 

CE53/58 

CE70 , 71 

• As of January 1, 1990. 

MILITARY SPECIFICATION 
QUALIFICATION APPROVALS* 

Sprague 
Mil PIN Type No. Range 

M39018/01 6000 All Cap ., 7 -300V 

M39018/02 6100 All Cap ., All Volts 

M39018/03 6010 All Cap., All Volts 

0039018/03 USAF 6010 All Cap ., All Tal. , 
7-200 Volts 

M39018/03 6010 All Cap. , All Tal. , 
6.3-300 Volts , Level M. P 

0039018/04 USAF 6020 All Cap ., All Tal. , 
All Volts 

M39018/04 6020 All Cap . All Tal. , 
5-250 Volts , Level M 

M39018/08 6720 All Cap ., All Volts , 
Level M 

M39018/09 6740 All Cap ., All Tal. , 
7-250 Volts , Level M 

M39018/01 6000 All Cap '/AllTol., 
7 -250 Volts , 
Level M, P, R 

M39018/07 6040 All Cap. , All Tal. , 
All Volts , Level M 

Mil-C-62/01 CE10 All Cap., All Volts 

Mil-C-62/02 CE12, 13 Char . C., All Cap. , 
5-450 Volts 

Mil-C-62/03 CE31 All Cap ., All Volts 

Mil-C-62/04 CE32 All Cap ., All Volts 

Mil-C-62/05 CE33 All Cap. , All Volts 

Mil-C-62/06 CE41 All Cap ., All Volts 

Mil-C-62/07 CE42 All Cap ., All Volts 

Mil-C-62/08 CE51 All Cap. , All Volts 

Mil-C-62/09 CE52 All Cap ., All Volts 

Mil-C-62/10 CE53 All Cap ., All Volts 

Mil-C-62/12 CE70, 71 Char . C, All Cap. , 
5-450 Volts 

Certificate Number 
Reference 

39018-673-72 

39018-841-65 

39018-674-72 

39018-318-73 

39018-666-78 

39018-959-73 

39018-667 -78 

39108-1278-83 

EQP-83-2306 
39018-1288-82 

39018-665-78 

39018-668-78 

62-167 -72/Mil-C-62 

62-1291-69 to Mil-C-62 

62-755-65 to Mil-C-62 

62-755-65 to Mil-C-62 

62-755-65 to Mil-C-62 

62-755-65 to Mil-C-62 

62-755-65 to Mil-C-62 

62-755-65 to MiI-C-62 

62-755-65 to MiI-C-62 

62-755-65 to Mil-C-62 

62-1288-69 to Mil-C-62 

Note: For add itional information on MIL Spec . parts, contact your Sprague representative or Aluminum Capacitor Marketing at Huntersville , N.C. 
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~SPRnGUE · ___ A_PP_L_I_C_A_T_IO_N_M_A_T_R_IX_F_O_R_S_M_P_S_P_O_W_E_R_S_U_P_P_LI_E_S 

APPLICATION MATRIX FOR SMPS POWER SUPPLIES 
Sprague 

Type 
No. 

5110 
5150 
5160 
5170 
6000 
6720 
6780 

360Y 
6020/0M 
6220Y 

530 
800 
810 
820 
6010 
6040 
6730/6740 
6760/6770 

880 

Primary Application Classification 

Input I Output I High c.v. 1 Low ESR I Low Z I High Ripple I Temp. Range 
Computer I II 

Grade Premium Mil 

MINIATURE TYPES 

X X - 40 to + 105C X 
X X X - 40 to + 85C 
X X X X X - 40 to + 105C 
X X X X X - 40 to + 105C 
X X X X - 55 to + 125C 
X X X X X - 55 to + 105C 

X X X X - 55 to + 105C 

LARGE CAN TYPES 

X X X X - 40 to + 85C X 
X X X X - 55 to + 85C 

X X X - 55 to + 95C X 

TUBULAR TYPES 

X X X - 40 to + 85C X 
X X X X X - 40 to + 85C X 
X X X X X -40 to + 105C X 
X X X -40 to + 85C X 
X X X - 55 to + 105C 

X X X - 55 to + 105C 
X X X X - 55 to + 105C 

X X X -55 to + 105C 

RECTANGULAR PLASTIC CASE 

X X X 1 X 1 1- 40 to + 85C X 

SPECIAL DESIGNS 
Sprague will , upon request , design special capacitors to meet spec ific needs. 
Typical custom designs include : 

X 
X 
X 

X 

X 
X 
X 
X 

• HIGH VIBRATION CAPABILITY including random vibration capability on some 
product types and sizes. 

• CHARGE-DISCHARGE designs on most product types for photoflash, strobe 
and welding applications. 

• NON POLAR designs. 
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X 
X 

X 

X 
X 
X 

Voltage 
Range 

(WVDC) 

6.3-250 
6.3-450 
6.3-450 
6.3-250 

7-250 
6.3-250 
6.3-63 

6.3-450 
5-300 
5-60 

3-450 
6.3-250 
6.3-400 
16-400 
5-250 
5-200 

6.3-250 
6.3-63 

3-450 
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INTRODUCTION TO 
ALUMINUM ELECTROLYTIC CAPACITORS 

Requirements for capacitors have become very 
stringent in recent years. They are used to filter, tune , 
couple, block d-c , pass ac , shift phase, bypass , feedthru , 
compensate, store energy, isolate, suppress noise , start 
motors , etc . . .. and while doing so, they must operate 
reliably in such adverse conditions as shock, vibration , 
salt spray , extremes of temperatures and altitude, humidi
ty and radiation. They must also be small, lightweight , 
reliable and , cost-effective . 

Much research work has been carried out during the 
past decade to develop better manufacturing processes , 
uncover new and improved dielectric materials, enhance 
capacitor characteristics and improve reliability . Con
sequently , many new capacitor designs have reached the 
market. Such a wide choice, however, may make it dif
ficult for circuit engineers to select the correct capacitor 
for their applications . Electrolytic capacitors have some 
common characteristics, yet each family is designed for 
a specific application where it will provide improved 
performance . 

ALUMINUM ELECTROLYTIC CAPACITORS 
Electrolytic capacitors provide high capacitance in 

small volume at a relatively low cost per microfarad-volt. 
They account for about a third of the total dollars spent 
on capacitors . 

Background 
The first electrolytic capacitor was made in Germany 

about 100 years ago . It was first used as a filter element 
in the 90V battery eliminators of the early 1920's. The 
earliest commercially available electrolytics were " wet" 
polarized types for vertical mounting. The "dry" elec
trolytic made its appearance about 1928. Performance 
was improved with better materials and processing 
techniques . 

During the past ten years many new and important 
developments have occurred . Process controls have im
proved performance. Better seals have assured longer 
life. Improved etching has given a ten-fold increase in 
volume efficiencies, or improved performance. Leakage 
characteristics have improved a hundred-fold . 
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How They're Made 
Basic to the construction of electrolytic capacitors 

(Figure 1) is the electrochemical formation of an oxide 
film on a metal surface. Intimate contact is made with this 
oxide film by means of another electrically conductive 
material. The metal on which the oxide film is formed 
serves as the anode or positive terminal of the capacitor; 
the oxide ftlm is the dielectric, and the cathode or negative 
terminal is either a conducting liquid or a gel. All present-

PAPER 
I 

PAPER 
I 

ANODE(+) 

Figure 1. 

CATHODE 
FOIL(-) 

Dwg. No. A·14,774 

Basic construction of an electrolytic capacitor. 

day electrolytic capacitors are essentially made this way, 
and the most commonly used basic materials are 
aluminum and tantalum. 

The capacitors in this catalog use aluminum foil which 
has an etched surface. Etching increases surface area as 
much as 100 times that of unetched foil, resulting in 
higher capacitance in the same volume. During foil etch
ing by an electrochemical process , the surface area of the 
foil is increased by etching and dissolving part of the base 
metal into the etching solution. 

The type of etch pattern and the degree to which the sur
face area is increased involves many carefully controlled 
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CATHODE PAPER 
FOIL SEPARATORS 

~~ 
, "l' 

FOIL --.- FOIL --.- ANODE --.- WIND --.- IMPREGNATE -+ ELECTROLYTE 
ETCHING SLITTING FORMATION SECTION SECTION PREPARATION 

t 
+- FINAL r.- FINISHING f--+ ELECTRICAL r.- AGING f-+- ASSEMBLY H- HARDWARE 

TEST TEST PREPARATION 

SH IP 

Dwg. No. A-14.775 

Figure 2. 
Manufacturing steps in the production of 

aluminum electrolytic capacitors. 

variables. If a fine-etch pattern is desired to achieve high 
capacitance per unit area offoil for low-voltage devices, 
the level of current density and time the foil is exposed 
to the etching solution will be far different than that re
quired for a coarse etch pattern . The foil is then electro
chemically treated to form a layer of aluminum oxide on 
its surface. Time and current density determine the 
amount of power consumed in the process. The oxide film 
- the dielectric - is extremely thin, usually about IS 
AngstromslV. When formed on a high purity aluminum 
foil , it has a dielectric constant between 7 and 10 and an 
equivalent dielectric strength of25 million volts per inch. 

The thickness of this oxide coating dielectric is deter
mined by the voltage used to form it. The working voltage 
of the capacitor is somewhat less than this formation 
voltage. Thin fLlms result in low voltage, high capacitance 
units; and thicker films produce higher voltage, lower 
capacitance units for a given case size . 

As a capacitor section is wound , a system of paper 
spacers is put in place to separate the foils. This prevents 
the possibility of direct shorts between anode and cathode 
foils that might result because of rough surfaces or jagged 
edges on either foil. The spacer material also absorbs the 
electrolyte with which the capacitor is impregnated, and 
thus assures uniform and intimate contact with all of the 
surface eccentricities of the etched anode foil throughout 
the life of the capacitor. The cathode foil serves only as 
an electrical connection to the electrolyte which is in fact 
the true cathode of the electrolytic capacitor. 

The electrolyte commonly used in aluminum elec
trolytic capacitors is an ionogen which is dissolved in and 
reacts with glycol to form a paste-like mass of medium 
resistivity . This is normally supported in a carrier of high 

11 

purity craft or hemp paper. In addition to the glycol elec
trolyte , low resistivity non-aqueous electrolytes are 
used to obtain a lower ESR and wider operating 
temperatures . 

The foil-spacer-foil is wound into a cylinder, inserted 
into a suitable container, impregnated and sealed . 

Electrical Characteristics 
The equivalent circuit of an electrolytic capacitor is 

shown in Figure 3. The shunt resistance , Rs, in parallel 
with the effective capacitance, C, accounts for the d-c 
leakage current through the capacitor. Heat is generated 
in the ESR if there is ripple current and heat is generated 
in the shunt resistance by the voltage. In an aluminum 
electrolytic capacitor, the ESR resistance is due mainly 
to the spacer-electrolyte-oxide system. Generally it varies 
only slightly except at low temperature where it increases 

greatly . 

ESR 

A 

c 

RS 

Figure 3. 
Dwg . No. A-14.776 

Simplified equivalent circuit of an electrolytic capacitor. 
A, B = capacitor terminals 

C = effective capacitance 
Rs = shunt resistance (insulation resistance) through which 

d-c leakage current flows 
ESR = equivalent series resistance 

L = self inductance of capacitor caused by terminals , 
electrodes and geometry. 
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The impedance of a capacitor is frequency dependent, 
as shown in Figure 4. The initial downward slope is a 
result of the capacitive reactance. The trough (lowest im
pedance) portion of the curve is almost totally resistive, 
and the rising upper or higher frequency portion of the 
curve is due to the capacitor's self-inductance. If the 
equivalent series resistance were plotted separately, it 
would show a small ESR decrease with frequency to 
about 5-10 kHz, and then remain relatively constant 
throughout the remainder of the frequency range. 

The dissipation factor (DF) is a rating of the magnitude 
of the resistive component of the impedance. It has a 
numerical value equal to the ratio of the equivalent series 
resistance (ESR) to the capacitive reactance (Xc), The 
design objective is to make this value as close to zero as 
possible over the operating frequency and temperature 
range of the capacitor. (ESR measurements are more 
practical because most precision capacitance bridges 
balance both the ESR and capacitance of the unit under 
test at the same time. This normally results in a direct 
measurement ofESR.) 
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Equivalent circuit of capaCitor 
ESR = equivalent series resistance 

Xc = capacitive reactance 
XL = inductive resistance 

IMPEDANCE CURVE -
REPRESENTS SUM OF ESR 
ANDXLORXC · 

Figure 4. 
Dwg. No. A-14.777 

RESONANT FREQUENCY 
Frequency over which capaCitor is used. 

Note: Capacitors behave like capacitors up to their 
resonant frequency, then they behave like inductors. 

Leakage current is the direct current which passes 
through a capacitor when a correctly polarized d-c 
voltage is applied to its terminals. This current is propor
tional to temperature and becomes increasingly import
ant when capacitors are used at elevated ambients. Im
perfections in the oxide dielectric film cause high leakage 
currents. High leakage currents can also be due to the use 
of relatively low purity material or to contaminants in
troduced during the manufacturing process. Leakage cur
rent decreases slowly after voltage is applied. It is 
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generally considered to have reached "steady state" con
ditions after 10 minutes. 

If the capacitor is used backward, the oxide film is for
ward biased and offers very little resistance; and the re
sultant high current, if left unchecked, will cause 
overheating and self destruction of the capacitor. 

9862 
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The total amount of heat generated within a capacitor 
is the sum of that caused by the 12R losses in the 
equivalent series resistance, and that caused by the 
leakage current times the applied voltage. 

Application Considerations 
The a-c ripple current rating of an electrolytic capacitor 

is one ofthe most important factors in filter applications , 
because excessive current produces a greater than per
missible temperature rise and shortens capacitor life. The 
maximum permissible RMS ripple current for any 
capacitor is limited by the temperature within the 
capacitor and the rate of heat dissipation from the 
capacitor. Lower ESR and longer cans increase the rip
ple current rating. 

Aluminum electrolytic capacitors can withstand a 
reverse voltage of up to I '12 volts without noticeable ef
fect on the operating characteristics. Higher reverse 
voltages , when applied over extended periods , will lead 
to some loss of capacity; excess voltages applied for 'short 
periods in the reverse direction will cause some change 
in capacitance but will not lead to capacitor failure dur
ing the reverse voltage application or during subsequent 
operation in the normal polarity direction . 

A major use oflarge capacitors is the d-c power supply 
(See Figure 5) . After a capacitor is fully charged , the rec
tifier stops conducting , and the capacitor will discharge 
into the load as shown in Figure 5 until the next cycle. 

E 

Figure 5, 
Dwg. No. A·14,782 

FULL WAVE RECTIFIER CAPACITOR CHARGE 
AND DISCHARGE 

Then the capacitor is recharged again to the peak voltage. 
The Lle shown in the illustration is equal to the total peak
to-peak ripple voltage . Inspection shows that this is a 
complex wave which contains many harmonics of the 
fundamental ripple frequency . It is this ripple that causes 
the noticeable heating of the capacitor, and it can be 
mathematically determined. On the other hand , the rip
ple current through the capacitor can be measured to see 
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ifit is within the rating of the specifications. One way to 
make this measurement is to insert a low impedance true 
RMS ammeter in series with the capacitor. It is very im
portant that the impedance of the meter be small com
pared with that of the capacitor ; otherwise, a great 
measurement error will result. 

A quick method for approximating ripple current is to 
measure the ripple voltage across the capacitor terminals 
and divide this measurement by the capacitor impedance. 
But misinterpretation of the waveform can lead to large 
errors . A current probe with suitable frequency 
characteristics can also be used to measure ripple current. 
The internal temperature of the capacitor can be measured 
by inserting of a thermocouple into the core of the 
capacitor (about half way between the top and the 
bottom). 

Storage at elevated temperatures without voltage ap
plied gives a good indication of stability of the oxide film 
and the compatibility of all the materials used in the 
manufacture of the capacitor. Following a period of at 
least 24 hours , with no voltage applied and at maximum 
operating temperature, the leakage current should be 
within initially specified limits after a brief period of 
electrification . 

It used to be that electrolytic capacitors would deform 
their oxide film when used below their rated voltage. This 
is definitely not the case with properly manufactured elec
trolytic capacitors today. In fact, a lower operating 
voltage will only result in increased reliability ; and , the 
capacitor can still be used at its full rated voltage if 
desired. 

Standard life tests at rated voltage and maximum rated 
temperatures are usually the criteria for determining the 
quality of an electrolytic capacitor. These two conditions 
rarely occur simultaneously in practice . Capacitor life 
expectancy is doubled for each decrease of about 10 
degrees in operating temperature. Thus , a capacitor 
operated at room temperature will have a life expectan
cy 64 times that of the same capacitor operated at 85°C. 

Voltage derating will improve reliability by increas
ing the MTBF. For detailed information on the effects 
of voltage derating, see page 274. 

The surge voltage specification of a capacitor deter
mines its ability to withstand high transient voltages 
which generally occur during the starting up period of 
equipment. Standard tests generally specify a short on and 
long off period for an interval of24 hours or more; and 
the allowable surge voltage levels are generally 10 % 
above the rated voltage of the capacitor. Electrolytic 
capacitors have a limited over-voltage capability; tests 
of several times the rated voltage that sometimes are ap-
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plied to electrostatic capacitors cannot be applied to elec
trolytic capacitors of any kind. 

All polarized electrolytic capacitors, other than those 
that have one side grounded, characteristically exhibit an 
indeterminate resistance between the cathode terminal 
and the metal container. Therefore, the container must 
be considered at the same potential as the cathode ter
minal; and there should not be any potential difference 
between the case and this terminal. If this is not done, the 
capacitor may be damaged as the result of the current be
tween the cathode terminals and the case. 

Aluminum electrolytic capacitors are manufactured 
with a built-in pressure relief mechanism designed 
to open and slowly release internal gas pressures that may 
build up in the capacitor if it overheats. Such overheating 
is usually the result of accidentally connecting the 
capacitor to reverse polarity or, as sometimes happens , 
of a circuit malfunction such as a rectifier shorting. This 
relief mechanism may be in the form of a pressure
sensitive controlled-thickness vent in the aluminum can , 
or a small, calibrated pressure-relief diaphragm built into 
the cover of large-can electrolytics, or in the case of a 
miniature capacitor, the rubber cover itself. In any case, 
it is important to maintain adequate clearance near the 
vent. Without a vent, or if the vent is inoperative, high 
internal pressures will rupture the case in an explosive 
fashion. 

Power Supply Application 
Linear Supplies - Capacitors are used for energy 

storage and as output capacitors. Energy storage 
capacitors (Cl in Figure 6) supply all the power supply's 
output when the line voltage is less than the output, which 
is the majority of the time. Therefore they are large. Small 
power supplies use one capacitor; larger power supplies 
use more than one. The capacitor should have low ESR 
so that it has adequate ripple current capability at the rip-

~II~ ~ LINEAR 0-3 -----.-------.. REGULATOR 

+ 

Dwg. No. A·14,784 

Figure 6. 
Linear Power Supply Circuits 
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pie frequency (which is generally 120 Hz in US, 100 Hz 
in Europe). Its ESR and ripple current capability are 
significant at the ripple frequency. Its capacitance value 
will determine the ripple voltage and also the ripple 
current. 

approx. (.83) Iou, =!:1 V 
2cf 

The latter is very sensitive to the transformer impedance. 
On the other hand the output capacitor (C2) must have 
a low impedance over a wide frequency range. There may 
be no need to have high ripple current capabilities because 
a good power supply should have low ripple voltage. The 
ESR should be low , to keep the output ripple voltage low 
for transient load currents at frequencies above the 
operating frequency of the regulator; i.e., 50 kHz. Large 
values of capacitors are undesirable due to the surge of 
the supply into a short and due to the slow voltage adjust
ment' both up and down. 

+ 

ISOLATION AMP. REF. 

Dwg. No. A·14.898 

Figure 7. 
Flyback Switching Supply 

Switched-Mode Supplies - The increased utilization 
of more efficient and cooler-running switching power 
suppl ies has become more popular. The input capacitor 
(C 1 in Figure 7) of a typical "off line" switcher has a 
voltage rating of200 to 450V. The capacitor's ripple cur
rent capabilities are important at 100-120 Hz and at the 
superimposed switching frequency. 

The switching circuit ripple current (FR) may account 
for about 15 % of the capacitor's internal heat. Low ESR 
is important to reduce the switching ripple current from 
traveling out the power cord and producing RFI. The 
voltage rating ofthe output capacitor C2 is tied to the out
put voltage of the supply. This capacitor serves basical
ly as a noise and high-frequency ripple filter. Unlike the 
linear supply, it may have significant ripple current. 

Low ESR helps reduce output noise but too Iowan ESR 
may cause the control loop to oscillate or "ring" during 
transient loads. 

In addition to cylindrically configured capacitors, the 
Sprague Electric Company offers a family of rectangular
shaped, plastic-encased, four-terminal SMPS capacitors 
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whose performance characteristics equal or exceed those 
of metal-cased capacitors. The flat profile and asym
metrical termjnal arrangement offer distinct mechanical 
advantages, including polarity proof installation and 
built-in standoffs that allow proper cleaning of the cir
cuit boards beneath the capacitors. 

Failure Modes 
Electrolytic capacitors may fail for a number of 

reasons. One of the main causes of failure is the eventual 
drying out of the electrolyte. This results in a decrease 
in capacitance, an increase in dissipation factor or, at 
worst, an open circuit. Short circuits in electrolytic 
capacitors have become of minor importance, since 
potential shorts are generally weeded out during the 
manufacturing process. 

While parametric out-of-spec changes do not 
necessarily result in actual circuit malfunction , 
catastrophic failures like open or short circuits general
ly will render equipment totally inoperable or ineffective. 
The true end of life for an electrolytic capacitor depends 
on its use. In one application a change of 10% in 
capacitance may be unacceptable, whereas in another cir
cuit even a change of 25 % may be tolerated. 

Quality and Reliability 
Increasingly, more stringent quality measurement 

systems are being used in the electronics industry. AQL 
sample plans are being replaced by programs measuring 
component quality in PPM (Parts Per Million). Product 
quality specifications now approach perfection . Pro
cedures used to calculate PPM quality levels are based 
on manufacturers' in-process controls and final inspec
tion results, and users' data at incoming inspection and 
equipment assembly. 

Initial quality requirements are only part of a good 
product specification. Reliability and useful life should 
be considered as well - to fit the reliability and useful 
life requirements of the end equipment. 

Reliability is a measure of the expected failure rate dur
ing the useful life of the capacitor, and is dependent on 
the operating temperature and voltage. The MTBF (Mean 
Time Between Failures) is a simple mathematical 
manipUlation of failure rate numbers, and provides in
formation about the expected total unit hours between 
failures for a large group of capacitors. Neither reliability 
nor MTBF provide information about the useful life ex
pectancy for individual capacitors . 

Useful life expectancy is a function ofthe rate of elec
trolyte loss by means of vapor transmission through the 
end-seal, which is a function of the operating or storage 
temperature. The rate of electrolyte loss is relatively in-
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sensitive to operating voltage, provided the operating 
voltage does not exceed the rated voltage. Electrolyte loss 
is not related to the failure rate during the useful life 
period. 

Quality levels expressed in parts per million (PPM) are 
becoming a part of every major capacitor supplier's 
quality-assurance program. Manufacturers rely on 
statistical process controls and modern manufacturing 
methods to achieve a continuing reduction in PPM levels. 
Like almost every other aspect of aluminum-electrolytic 
manufacturing , reliability is also undergoing change . 

The cost of a capacitor with an extremely long useful 
life may not be justified if the end product has a short 
useful life . The degree of reliability, therefore , is 
predicated on the' ' planned life" of the end equipment. 

Generally speaking, the Sprague Electric Company of
fers four identifiable levels of reliability , expressed in 
terms of required years of operating life: 

I. Commercial- Consumer/industrial applications 
with 3-5 years life ; 

COMMERCIAL COMPUTER LONG LIFE PREMIUM 
VOLTAGE 500 450 450 300 
CV PRODUCT 3 1 (HI) 2 1 
TEMP HI 65/85°C 85°C 85/105°C 851125°C 
TEMP LO -20 -40 -40 -55 
IDe 4 3 2 1 (LO) 
ESR 4 3 2 1 (LO) 
AVSoC 4 3 2 1 (LO) 
AVS TIME 4 3 2 1 (LO) 
RIPPLE 3 3 2 1 (HI) 
SURGE VOLT 3 2 1 1 (HI) 
RELIABILITY 4 3 2 1 (HI) 
NORM LIFE 3-5 yr. 5-10 yr. 10-20 yr. 10-20 yr. 
COST 4 3 2 1 (HI) 

2 . General Purpose - Industrial/data-processing ap
plications with 5-10 years life; 

3. Long Life - Established-reliability applications re
quiring 10-20 years oflife ( - 40°C to + 85°C); and 

4. High Reliability - Established-reliabil ity applica
tions requiring 10-20 years life (- 55°C to 
+ 125°C). 
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Figure 9. 
ALUMINUM ELECTROLYTIC CHARACTERISTICS VARY WITH 
TEMPERATURE, FREQUENCY, TIME AND APPLIED VOLTAGE. 
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The typical failure rate vs time for aluminum elec
trolytic capacitors is shown in Figure 8. The plotoffaiJure 
rate follows a characteristic' 'bathtub " curve, covering 
three periods in the typical capacitor life cycle. 

and screens all capacitors to prevent or remove failures 
during this period. For all practical purposes infant mor
tality is not a factor in shipped units. 

The first period is the ' ' Infant Failure" period, show
ing a decreasing failure rate. Sprague Electric conditions 

WARNING! 
To avoid injury to personnel or damage to equipment or property, caution 
must be exercised in testing or use of capacitors covered by this catalog" 
The watt-second ratings of the capacitors listed in this catalog are relatively 
high and if they are improperly tested or used an EXPLOSION could occur or 
a SHOCK HAZARD could result. If the capacitors are to be used IN LARGE 
BANKS it is extremely important that suitable precautions be observed in the 
testing and use of these capacitors. For example, adequate bleeder resistors should 
be provided and the mechanical structure of capacitor banks should be such as 
to withstand any large fault currents which may occur in the event of a short 
circuit. 

Capacitor Bank Design Should Be Such As To Eliminate So Far As Reasonably Possi
ble Any Exposure To A Shock Hazard. 
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GLOSSARY OF TERMS RELATED TO 
ALUMINUM ELECTROLYTIC CAPACITORS 

Aging - Operating a component at controlled conditions 
of time and temperature to screen out weak or defec
tive devices and at the same time stabilize the good 
units. 

Aluminum Electrolytic Capacitor - A capacitor with two 
aluminum electrodes (the anode has the dielectric film) 
separated by layers of absorbent paper saturated with 
the operating electrolyte. The aluminum-oxide film 
or dielectric is reparable in the presence of an 
operating electrolyte. 

Ambient Temperature - The temperature of the air or liq
uid surrounding any electrical part or device. Usual
ly refers to the effect of such temperature in aiding or 
retarding removal of heat by radiation and convection 
from the part or device in question. 

Anode - Positive electrode of capacitor. 
Capacitance - Property of a capacitor which determines 

its ability to store electrical energy when a given 
voltage is applied , measured in farads , microfarads, 
or picofarads. 

Capacitive Reactance - Opposition offered to the flow 
of an alternating or pulsating current by capacitance 
measured in ohms. 

Capacitor - An electrical device capable of storing elec
trical energy and releasing it at some predetermined 
rate at some predetermined time. It consists essentially 
of two conducting surfaces (electrodes) separated by 
an insulating material or dielectric. A capacitor stores 
electrical energy , blocks the flow of direct current, and 
permits the flow of alternating current to a degree 
dependent essentially upon capacitance and frequen
cy. The amount of energy stored E = V2 CY2. 

Capacitor Bank - A number of capacitors connected 
together in series, in parallel or in series-parallel. 

Capacitor-Input Filter- A power-supply filter in which 
a capacitor is connected directly across, or in parallel 
with , the rectifier output. 

Cathode - The capacitor's negative electrode. 
Charge - The quantity of electrical charge stored in a 

capacitor. 
CV Product - The capacitance of a capacitor multiplied 

by its rated voltage. A useful rating to compare 
capacitor technologies. 

Cycle - The change of an alternating wave from zero to 
a negative peak to zero to a positive peak and back to 
zero. The number of cycles per second (hertz) is called 
the frequency. 
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Dielectric - The insulating (non-conducting) medium 
between the two electrodes (plates) of a capacitor. 

Dielectric Absorption - A measure of the reluctance of 
a capacitor dielectric to discharge completely . The 
charge remaining after a fully charged capacitor is 
momentarily discharged is expressed as a percentage 
ofthe original charge. Dielectric absorption is affected 
by charge/discharge time, voltage and temperature. 

Dielectric Breakdown Voltage - The voltage between 
the electrodes (plates) of a capacitor at which electric 
breakdown occurs under prescribed test conditions . 
Also called breakdown voltage. 

Dielectric Constant - The ratio of the capacitance of a 
capacitor with a given dielectric to that of the same 
capacitor having a vacuum dielectric. 

Dissipation Factor (DF) - The ratio of the effective 
series resistance of a capacitor to its reactance at a 
specified frequency measured in percent. 

Electrolyte - Current-conducting solution between two 
electrodes or plates of a capacitor at least one of which 
is covered by a dielectric. 

Electrolytic Capacitor - A capacitor consisting of two 
conducting electrodes whose anode has a metal oxide 
film on it. The film acts as the dielectric or insulating 
medium. 

Equivalent Series Resistance (ESR) - For purposes of 
calculation, all internal series resistance of a capacitor 
concentrated or' ' lumped" at one point and treated as 
one resistance of a capacitor regardless of source, i.e. , 
lead resistance, termination losses or dissipation in the 
dielectric material. 

Etching - An electro-chemical process that increases the 
surface area of aluminum foil. 

Farad - The basic unit of measure in capacitors. A 
capacitor charged to one volt with a charge of one 
coulomb (one ampere flowing for one second) has a 
capacitance of one farad. Capacitors are generally 
rated at portions of a farad (microfarads or 
picofarads) . 
1 farad (F) = 1,000,000 microfarads (J-tF). 

Impedance (Z) - Total opposition offered to the flow of 
an alternating or pulsating current measured in ohms. 
(Impedance is the vector sum of the resistance and the 
capacitive and inductive reactance, i.e ., the ratio of 
voltage to current.) 
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Insulating Sleeve - Tube or tape of insulating material 
placed around metal-enclosed capacitors to electrical
ly insulate the case from other components, wiring 
mounting rings and the chassis of the end equipment. 

Insulation Resistance (R) - The ratio of the d-c voltage 
applied to the terminals of a capacitor and the resulting 
leakage current through the dielectric and over its sur
face after the initial charging current has ceased. 
Specifications usually call for a certain minimum value 
(several thousand megohms) determined by the ap
plication of a specific voltage. 

loule - A unit of energy or work . One joule is equal to 
one watt-second. Energy stored in a capacitor is equal 
to CY 2/2 joules or watt-seconds, where C is 
capacitance in farads and Y is voltage at the terminals 
in volts . 

Leakage Current - Stray direct current of relatively 
small value which flows through capacitor when 
voltage is impressed across it. 

Phase - The angular relationship between current and 
voltage in AC circuits. The fraction of the period 
which has elapsed in a periodic function or wave 
measured from some fixed origin. If the time for one 
period is represented as 3600 along a time axis, the 
phase position is called phase angle. 

Polarized Capacitor - An electrolytic capacitor in which 
the dielectric film is formed on only one metal elec
trode. The impedance to the flow of current is then 
greater in one direction than in the other. Reversed 
polarity can damage the part if excessive current flow 
occurs . 

Quality Factor (Q) - The ratio of the reactance to its 

. I . . . Q I Xc eqUlva ent senes resistance I.e. , = --or--
DF R 

Rated Capacitance - The value which is indicated upon 
the capacitor. The actual capacitance value may 
deviate from this value within the tolerance limits for 
that capacitor. 

Rated Voltage - The voltage which is indicated on the 
capacitor and which may be applied continuously to 
the terminals of the capacitor at temperatures within 
the appl icable temperature category. Operation below 
the rated voltage (voltage derating) has a positive ef
fect on the operational life . 
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Reactance (X) - Opposition to the flow of alternating 
current. Capacitive reactance (Xd is the opposition 
offered by capacitors at a specified frequency and is 
measured in ohms. 

Reliability - The probability that a device will perform 
adequately for the length of time intended and in the 
operating environment encountered. 

Reverse Leakage Current - A non-destructive current 
flowing through a capacitor subjected to a voltage of 
polarity opposite to that normally specified. 

Ripple Current - The total amount of alternating and 
direct current that may be applied to an electrolytic 
capacitor under stated conditions. In general, the 
higher the ripple current, the shorter the operating life 
of the capacitor. Application of significantly higher 
than rated ripple currents can shorten capacitor life 
dramatically and may even cause catastrophic failure, 

i.e., venting. 

Stability - The ability of a component or device to main
tain its initial operating characteristics after being sub
jected to changes in temperature, environment, cur
rent and time. It is usually expressed in either percent 
or parts per million for a given period of time. 

Surge Voltage - The maximum safe voltage to which a 
capacitor should be subjected under any combination 
of circumstances of a short period of time. 

Time Constant - In a capacitor-resistor circuit, the 
number of seconds required for the capacitor to reach 
63.2 % of its full charge after a voltage is applied. The 
time constant of a capacitor with a capacitance (C) in 
farads in series with a resistance (R) in ohms is equal 
to RxC seconds . 

Tolerance - The percentage of maximum deviation from 
the nominal capacitance value at a standard 
temperature , voltage and frequency. 

Voltage - Electrical pressure , i .e., the force which 
causes current to flow through an electrical conduct
or. The difference of potential between any two 
conductors. 

Watt-Second - A unit of measure of electrical energy; 
the work done by one watt acting for one second. One 
watt-second is equal to one joule . 

Working Voltage - The maximum d-c voltage to be ap
plied to a capacitor for continuous duty operation at 
maximum rated temperature. 
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CAPACITOR SPECIFICATION CHECK LIST 

Items to consider when specifying aluminum capacitors: 

Electrical 
capacitance 
tolerance 
rated voltage 
dissipation factor 
d-c leakage current 
maximum surge voltage 
duty cycle 
frequency effects 
reverse voltage 
polar or non-polar 
ripple voltage 
ripple current 
impedance 
shelf life 
equivalent series resistance 
load impedance 
test or measurement frequency 

Mechanical 
dimensions 
shape 
weight 
radial/axial 
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type of leads or terminals 
lead or terminal strength 
method of mounting 

Environmental 
temperature range 
variation of parameters with temperature 
capacitance at temperature extremes 
MIL SPEC requirements 
shock 
vibration 
humidity 
pressure 
radiation 
cleaning solvent exposure 

Miscellaneous 
marking 
packaging 
preconditioning 
life expectancy 
life test conditions 
reliability 
quality control level 
MIL SPECs 



Miniature Radial 
Lead Capacitors 

510DX ..... ... .... . . ... . .. ....... . . . ... . ...... .... .... ....... .. .. 27 
511 D . .. .. .... .... ....... . . ..... .. . .......... ... . ................ 35 
515D .... . .. .. ....... . ... . ........ ....... .... ....... .. ........ ... 44 
517D ....... . ......................................... ... .. .. .. .. 51 
672D . .... . ....... .. .. . .. . .... . . ..... .... .. ... . . .. .... . .. ........ 57 
678D ........................... . ............... .. .......... . .. .. 64 

~~ti~ SPRAGUE'!!: ~~~ ,t:." 
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TERMINAL CODE C 

MAX . 

Dwg . No. A-14.B76 

TERMINAL CODE J 

It. 

f 
D 

MAX . 

t 

l' 
2~ 1 

MIN. 

L 
MAX . 

OUTLINE DRAWINGS 
TYPES 510DX, 5110, 6720, 67SD 

DIMENSIONS IN MILLIMETERS 

TERMINAL CODE 0 
It. 

t 
D 

MAX . 

t 

l ~ I 
15 

L~--i 
SLEEVE 

L 
MAX. 

Dwg. NO. A- 14.B23 

TERMINAL CODE E 

D 
M A X ----10--+------1 

5 fO . 5 -----:---fo-t-+f 

""'·"8 
L 

MAX. 

I AA CASE 
----..i. 1.5-2 .5 

~BBCASE 
1.5- 1. 0 

Dwg . No. A·14.B24 

TERMINAL CODE 0 

Dwg. No. A-14.B25 

t 
D 

MAX. 

* ~-i' , . 

I ! -L" ~ THIRD LEAD MAY j FALL WITHIN ~20° 

I . S ! 0. 5 OF It. 

~ 7. 1±1 .6ct "" 

S~ 
9.511.6 

L 
MAX . 

Dwg. No. A-14 .B26 

TERMINAL CODE V 5-Smm TERMINAL CODE V 10-1Smm 

Dwg. No. A· 14,B2B Dwg. No. A-14.B27 
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TAPE AND REEL PACKAGING SPECIFICATIONS 
TO EIA STANDARD EIA-296D FOR TYPES 510DX, 5110 , 6720, 6780 

SIZES 6 x 11 
8 x 12 

SIZES 10 x 13 
10 x 16 
10 x 20 

STRAIGHT LEADS 

TERMINAL CODE " I" 

P 

f 
H F 

r 
w 

L '------1f-+----4f--.1~~-+'_--L-l 
r LI Po Do 

Dwg. No. A·14 .896 

NOTE 
1. POSITIVE LEADER IS 

STANDARD. NEGATIVE 
LEADER IS AVAILABLE 
BY SPECIAL ORDER. 

DIMENSIONS IN MILLIMETERS 

Case 10 x 13 
Size 6 x 11 8 x 12 10 x 16 

Item (Oia. x Length) 10 x 20 

d Lead-wire diameter 0.63 0.63 0.63 
P Pitch of component 12.7 12.7 12.7 

Po Feed hole pitch 12.7 12.7 12.7 

F Lead-to-Iead distance 5.0 5.0 5.0 

K Clinch height 2.5 4.0 N/A 
H Height of component from 18.5 20.0 23.0 

tape center 
Ho Lead-wire clinch height 16.0 16.0 N/A 

W Tape width 18.0 18.0 18.0 

Wo Hold down tape width 15.0 15.0 15.0 

Do Feed hole diameter 4.0 4.0 4.0 

t Total tape thickness 0.7 0.7 0.7 

L, Max. lead protrusion 3.0 3.0 3.0 
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TERMINAL CODE A 

~
S!O'5 

- , 
! ~ 
0-+-0 , z 
"- ~ 

4 
MIN. 

0 t 
15 
MIN. 

L 
MAX. 

~ 

l'3~J~ PRESSURE 
RELEASE VENT 

(? 6.3\i!S ) 

OUTLINE DRAWINGS 
TYPES 5150, 5170 

DIMENSIONS IN MILLIMETERS 

TERMINAL CODE C 

PVC 
SLEEVE 

Dwg. No. A·14.877 
Dwg. No. A·14,878 

*D Max. = D Nom. + .5 

TERMINAL CODE F 

Dwg. No. A· 14,879 

TERMINAL CODE S 5-Bmm TERMINAL CODE S 10-1Bmm 

Dwg . No. A·14 ,830 Dwg. No. A·14,850 
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TYPE 5150 and 5170 

LEAD DIMENSIONS 

Forming Method Formed Dimensions (mm) 
lead code D S P e X 

4 5 1.5 - 1.5 

Formed and cut F 
5 5 2.0 - 1.5 

6.3 5 2.5 - 2.5 

8 5 3.5 - 2.5 

10 5 - - -

Cut C 
12.5 5 - - -

16 7.5 - - -

18 7.5 - - -

4 5 1.5 1.1 1.5 

5 5 2.0 1.1 1.5 

6.3 5 2.5 1.1 1.5 

Snap-in S 
8 5 3.5 1.3 1.5 

10 5 - 1.3 -

12.5 5 - 1.3 -

16 7.5 - 1.3 -

18 7.5 - 1.3 -

Note: Dimension " X" is max. 

TAPE AND REEL SPECIFICATIONS 

Specification 
Lead Capacitor Sizes 

Packaging Lead Code Lead Style + - Space Available 
Leader 

J Formed Lead ' Cathode 5.0 5xl1 - 12.5x2o 

K Formed Lead ' Anode 5.0 5xll - 12.5x2o 
Reel Pack 

L Formed Lead Cathode 5.0 4,5 and 6.3x7 

M Formed Lead Anode 5.0 4,5 and 6.3x7 

Ammo Pack P Formed Lead' - 5.0 4x7 - 12.5x2o 

' Except 10 & 12.5mm Dia. Have Straight Uniformed Leads. 
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TYPE 5150 and 5170 

P 

r 
w 

~~~ _____ ~~~ __ ~~ ____ ~~~ __ -L 1 
ill Po Do 

. 

Dwg . No. A-14.895 

TAPE AND REEL SPECIFICATIONS 

Type Formed Lead Type Straight Lead Type 

Item Size 4x7 5x7 5x11 6.3x7 6.3x11 8x11 .5 10mm Dia. 12.5mm Dia. 

d Lead-wire diameter 0.45 0.45 0.5 0.45 0.5 0.6 0.6 0.6 

P Pitch of component 12.7 12.7 12.7 12.7 12.7 12.7 12.7 15.0 

P n Feed hole pitch 12.7 12.7 12.7 12.7 12.7 12.7 12.7 15.0 

F Lead-to-Iead distance 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 

K Clinch height 1.5 1.5 2.5 1.5 2.5 4.0 - -

H 
Height of component 

17.5 17.5 18.5 17.5 18.5 20.0 18.5 16.0 
from tape center 

Hn Lead-wire clinch height 16.0 16.0 16.0 16.0 16.0 16.0 - -

W Tape width 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 

Wo Hold down tape width 130 130 13.0 13.0 13.0 130 13.0 13.0 

Do Feed hole diameter 4.0 4.0 4.0 4.0 4.0 4.0 40 4.0 

t Total tape thickness 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 
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+ 125°C 
Miniature, 
Radial Lead, 
Aluminum 
Capacitors 
Features -

• 125°C Performance 
• Suitable for Tantalum Foil 

Replacement Applications 
• Low DC Leakage Currents 
• Very Stable, Long Life 
• Case Sizes through 18 x 36mm 
• Optional 3rd Lead on 

Diameters ~ 12.5mm 

General Specifications -
Operating Temperature: 

-40°C + 12SoC. 

Voltage Range: 6.3 - 63 VDC. 

Capacitance Range: 1.0 - 6800I-l- F. 

Capacitance Tolerance: ± 20%. 

Case Size Range: 8 x 12mm - 18 x 36mm . 

Termination: 2 or 3 radial leads. 

Life Validation Test: 2000 hrs @ + 12SoC: 
L1 CAP ~ 1S% (6.3 -10 VDC) , ~ 10% 

(16 - 63 VDC) from initial measurement. 
L1 ESR ~ 1 .2Sx initial specified limit. 
L1 DCl ~ initial specified limit. 

Shelf Test: SOO hrs. @ + 10SoC: 
L1 CAP ~ 12% from initial measurement. 
L1 ESR ~ 1.2Sx initial specified limit. 
L1 DCl ~ 2x initial specified limit. 

DC Leakage Current: I = 0.01 CV 
I in I-l-A, C in I-l-F, V in Volts 
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Type 510DX 

Ripple Current Multipliers: 

TEMPERATURE 

Ambient Multipliers Temp . 

+ 125°C 0.4 
+105°C 1.0 
+85°C 1.41 
+ 75°C 1.58 

~+65°C 1.73 

FREQUENCY Hz. 

Frequency (Hz) 50-60 100-120 300-400 1K-up 

Multipliers 0.85 1 0 1.05 1.1 
0.80 1 0 1.30 1.4 

Low Temperature Performance: 
Capacitance Ratio C - 55°c/C +25°C min. @ 120Hz 

Capacitance 
Rated Voltage (VDC) Remaining 

6.3-10 75% 
16-25 80% 
35-63 85% 

ESR Ratio ESR - 55°c/ESR+25°C max. @ 120Hz 

Rated Voltage (VDC) Multiplier 
6.3-10 35 
16-25 30 
35-63 25 

Performance Characteristics: 
SEE PAGE 266. 
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510DX 187 M 

TYPE 510DX 

Catalog Numbering System 

6R3 BB 2 0 

L TERMINAL CODE. D = STRAIGHT LEADS (Standard). 
E = LEAD FORM TO 5mm CENTERS. 
J = 3 LEAD AXIAL MOUNT. 
o = KEYED POLARITY 3 LEAD RADIAL MOUNT. 
C = CUT LEADS. 
V = SNAP IN FORMED LEADS. 
I = TAPE AND REEL PACKAGING. 

CASE STYLE. 2 = POLYESTER INSULATING SLEEVE (Standard) . 
3 = PVC SLEEVE WITH RESIN END SEAL. * 

(Required for exposure to halogenated cleaning solvents) . 
4 = PVC SLEEVE: 
5 = POLYESTER SLEEVE WITH RESIN END SEAL. 

(Required for exposure to halogenated cleaning sOlvents). 

CASE CODE. SEE DIMENSIONS. 

DC VOLTAGE RATING . IN VOLTS. AN 'R' IS USED TO SIGNIFY A DECIMAL POINT. 

CAPACITANCE TOLERANCE. M = ± 20%. 

L.....-- CAPACITANCE. EXPRESSED IN PICOFARADS. THE FIRST TWO DIGITS ARE SIGNIFICANT FIGURES, THE THIRD IS 
THE NUMBER OF ZEROS . 

I-----SPRAGUE TYPE NUMBER. IDENTIFIES THE BASIC CAPACITOR DESIGN . 

'Sleeving rated to + 105°C. 

DIMENSIONS IN MILLIMETERS 

CASE NOMINAL STYLES 2 and 4 STYLES 3 and 5 LEAD SPACING LEAD DIAMETER 
CODE DIAMETER LENGTH D Max. L Max . D Max. L Max. S, ± .6 T, ± .5 NOM. AWG NO. 

BB 8 12 8.5 13.0 8.5 14.0 3.5 N/A 0.63 22 
BD 8 16 8.5 17.0 8.5 18.8 3.5 N/A 0.63 22 

CC 10 13 10.5 14.3 10.5 16.0 5.0 N/A 0.63 22 
CD 10 16 10.5 17.0 10.5 18.8 5.0 N/A 0.63 22 
CG 10 20 10.5 21 .5 10.5 23.0 5.0 N/A 0.63 22 

DG 12.5 20 13.0 21.5 13.0 23.0 5.0 2.5 0.81 20 
DK 12.5 25 13.0 26.5 13.0 29.0 5.0 2.5 0.81 20 
DM 12.5 26 .5 13.0 28.0 13.0 29.5 5.0 2.5 0.81 20 
DT 12.5 33.5 13.0 34.2 13.0 36.0 5.0 2.5 0.B1 20 
DS 12.5 42.5 13.0 43.7 13.0 45.5 5.0 2.5 0.81 20 

EK 16 25 16.5 26.2 16.5 27.9 7.5 3.8 0.81 20 
EN 16 32 16.5 33 .5 16.5 36.0 7.5 3.8 0.81 20 
ER 16 36 16.5 37.5 16.5 40.0 7.5 3.8 0.81 20 
EU 16 40 16.5 41 .7 16.5 42.4 7.5 3.8 0.81 20 

FR 18 36 18.5 37.5 18.5 40.0 7.5 3.8 0.81 20 
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TYPE 510DX 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current Max. Z 

Size (mm) @ +25°C (mO) @ + 105°C (A) @ +25°C (mO) 
JlF Catalog Number D x L 120Hz 20-40kHz 120Hz 20k-40kHz 100kHz 

6,3 VOLTS DC WORKING; 8 VOLTS DC SURGE 
180 510DX187M6R3BB2D 8 x 12 2210 912 0.182 0.283 821 
330 510DX337M6R3BD2D 8 x 16 1206 507 0.276 0.425 457 
330 510DX337M6R3CC2D 10 x 13 1206 507 0.294 0.454 457 
560 510DX567M6R3CD2D 10 x 16 710 317 0.412 0.616 286 
820 510DX827M6R3CG2D 10 x 20 485 212 0.553 0.837 191 

1000 510DX108M6R3DG2D 12.5 x 20 398 201 0.697 0.984 181 
1500 510DX158M6R3DK2D 12.5 x 25 265 133 0.931 1.313 121 
1800 510DX188M6R3DM2D 12.5 x 26.5 221 120 1.039 1.412 108 
2200 510DX228M6R3DT2D 12.5 x 33.5 181 89 1.243 1.769 80 
2700 510DX278M6R3EK2D 16 x 25 147 71 1.438 2.068 64 
3900 510DX398M6R3EN2D 16 x 32 102 49 1.905 2.749 44 
4700 510DX478M6R3ER2D 16 x 36 85 40 2.193 3.193 36 
6800 510DX688M6R3FR2D 18 x 36 59 36 2.844 3.641 32 

10 VOLTS DC WORKING; 13 VOLTS DC SURGE 
150 510DX157M010BB2D 8 x 12 2210 948 0.182 0.278 854 
220 510DX227M010BD2D 8 x 16 1507 528 0.247 0.417 475 
270 51 ODX277M01 OCC2D 10 x 13 1228 528 0.292 0.445 475 
390 51 ODX397M01OCD2D 10 x 16 850 330 0.377 0.604 297 
560 51 ODX567M01OCG2D 10 x 20 592 220 0.501 0.821 198 
680 51 ODX687M01ODG2D 12.5 x 20 488 207 0.629 0.965 187 

1200 51 ODX128M01 ODK2D 12.5 x 25 276 138 0.911 1.287 124 
1800 51 ODX188M01 ODT2D 12.5 x 33.5 184 93 1.232 1.734 84 
1800 510DX188M010EK2D 16 x 25 184 74 1.285 2.027 67 
2700 510DX278M010EN2D 16 x 32 123 51 1.737 2.695 46 
3300 51 ODX338M01OER2D 16 x 36 100 42 2.018 3.114 37 
4700 51 ODX478M01OFR2D 18 x 36 71 37 2.582 3.576 33 

16 VOLTS DC WORKING; 20 VOLTS DC SURGE 
82 510DX826M016BB2D 8 x 12 2588 986 0.168 0.272 888 

150 510DX157M016BD2D 8 x 16 1415 549 0.255 0.409 494 
150 510DX157M016CC2D 10 x 13 1415 549 0.272 0.436 494 
270 510DX277M016CD2D 10 x 16 786 343 0.392 0.593 309 
390 510DX397M016CG2D 10 x 20 544 229 0.522 0.805 206 
470 510DX477M016DG2D 12.5 x 20 451 216 0.654 0.946 194 
820 510DX827M016DK2D 12.5 x 25 259 144 0.941 1.262 129 

1200 510DX128M016DT2D 12.5 x 33.5 177 97 1.257 1.701 87 
1200 510DX128M016EK2D 16 x 25 177 77 1.311 1.987 70 
1800 510DX188M016EN2D 16 x 32 118 53 1.772 2.643 48 
2200 510DX228M016ER2D 16 x 36 96 43 2.060 3.078 39 
3300 510DX338M016FR2D 18 x 36 64 39 2.719 3.501 35 

25 VOLTS DC WORKING; 32 VOLTS DC SURGE 
56 510DX566M025BB2D 8 x 12 2605 1026 0.168 0.267 923 

100 51 ODX1 07M025BD2D 8 x 16 1459 571 0.251 0.401 514 
100 51 ODX1 07M025CC2D 10 x 13 1459 571 0.268 0.428 514 
180 510DX187M025CD2D 10 x 16 810 357 0.386 0.581 321 
270 510DX277M025CG2D 10 x 20 540 238 0.524 0.789 214 
330 510DX337M025DG2D 12.5 x 20 442 224 0.661 0.927 202 
470 510DX477M025DK2D 12.5 x 25 310 150 0.859 1.238 135 
560 510DX567M025DM2D 12.5 x 26.5 261 135 0.957 1.331 121 
680 510DX687M025DT2D 12.5 x 33.5 215 100 1.141 1.667 90 
820 510DX827M025EK2D 16 x 25 178 80 1.307 1.949 72 

1200 510DX128M025EN2D 16 x 32 122 55 1.742 2.595 50 
1500 510DX158M025ER2D 16 x 36 97 45 2.049 3.009 40 
1800 510DX188M025FR2D 18 x 36 81 40 2.417 3.439 36 
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TYPE 510DX 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current Max. Z 

Size (mm) @ +25°C (mO) @ + 105°C (A) @ +25°C (mO) 
/IF Catalog Number D x L 120Hz 20-40kHz 120Hz 20k-40kHz 100kHz 

35 VOLTS DC WORKING; 44 VOLTS DC SURGE 
47 510DX476M035BB2D 8 x 12 2822 1067 0.161 0.262 960 
82 510DX826M035BD2D 8 x 16 1617 593 0.238 0.393 534 

100 510DX107M035CC2D 10 x 13 1326 593 0.281 0.421 534 
150 510DX157M035CD2D 10 x 16 884 371 0.369 0.571 334 
220 510DX227M035CG2D 10 x 20 603 248 0.496 0.774 223 
270 510DX277M035DG2D 12.5 x 20 491 233 0.627 0.911 210 
470 510DX477M035DK2D 12.5 x 25 282 156 0.901 1.214 140 
680 510DX687M035DT2D 12.5 x 33 .5 195 104 1.197 1.615 94 
820 510DX827M035EK2D 16 x 25 162 84 1.371 1.902 75 

1200 510DX128M035EN2D 16 x 32 111 58 1.826 2.527 52 
1500 510DX158M035ER2D 16 x 36 88 47 2.151 2.944 42 
1800 510DX188M035FR2D 18 x 36 74 42 2.534 3.366 38 

50 VOLTS DC WORKING; 63 VOLTS DC SURGE 
39 510DX396M050BB2D 8 x 12 3061 1110 0.155 0.257 999 
68 510DX686M050BD2D 8 x 16 1755 617 0.229 0.385 555 
82 51 0DX826M050CC2D 10 x 13 1456 61 7 0.268 0.412 555 

120 510DX127M050CD2D 10 x 16 995 386 0.348 0.559 347 
180 510DX187M050CG2D 10 x 20 663 258 0.473 0.759 232 
220 510DX227M050DG2D 12.5 x 20 543 243 0.597 0.892 218 
330 510DX337M050DK2D 12.5 x 25 362 162 0.796 1.191 146 
390 510DX397M050DM2D 12.5 x 26.5 306 146 0.883 1.281 131 
560 510DX567M050DT2D 12.5 x 33.5 213 109 1.145 1.604 98 
560 510DX567M050EK2D 16 x 25 213 87 1.194 1.87 78 
820 510DX827M050EN2D 16 x 32 146 60 1.595 2.485 54 

1000 51 ODX1 08M050ER2D 16 x 36 119 49 1.847 2.883 44 
1500 510DX158M050FR2D 18 x 36 80 43 2.432 3.317 39 

63 VOLTS DC WORKING; 79 VOLTS DC SURGE 
27 510DX276M063BB2D 8 x 12 3438 1154 0.146 0.252 1039 
47 510DX476M063BD2D 8 x 16 1975 642 0.215 0.378 578 
47 510DX476M063CC2D 10 x 13 1975 642 0.231 0.404 578 
82 510DX826M063CD2D 10 x 16 1132 401 0.326 0.548 361 

120 510DX127M063CG2D 10 x 20 774 268 0.438 0.744 241 
150 510DX157M063DG2D 12.5 x 20 619 252 0.559 0.875 227 
220 510DX227M063DK2D 12.5 x 25 422 168 0.737 1.167 151 
270 510DX277M063DM2D 12.5 x 26.5 344 151 0.833 1.255 136 
390 510DX397M063DT2D 12.5 x 33.5 238 113 1.083 1.572 102 
390 510DX397M063EK2D 16 x 25 238 90 1.131 1.834 81 
560 510DX567M063EN2D 16 x 32 166 62 1.494 2.444 56 
680 510DX687M063ER2D 16 x 36 137 51 1.724 2.826 45 

1000 510DX108M063FR2D 18 x 36 93 45 2.256 3.243 41 
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TYPE 510DX 

TYPICAL CURVES @ + 25°C 

TYPE 510DX - 47/kF @ 35VDC, BB CASE SIZE 
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+ 105°C 
General Purpose 
Miniature 
Radial Lead, 
Aluminum Capacitors 
Features -

• + 105°C Operation 
• Suitable for Long Life Applications 
• Improved CV 
• New 18mm Diameter Case Size 
• 3rd Lead Optional on 

Diameters ~ 12.5mm 

General Specifications -

Operating Temperature: 
-40°C- +105°C. 

Voltage Range: 6.3 - 250 VDC. 

Capacitance Range: 1 /LF - 10,000/LF. 

Capacitance Tolerance: ± 20%. 

Case Size Range: 6 x 11 mm - 1B x 36mm. 

Termination: 2 or 3 radial leads. 

Life Validation Test: 
1000 hrs @ +105°C (dia. ~ Bmm): 
2000 hrs @ + 105°C (dia. > Bmm): 
Ll CAP ~ 15% (6.3 - 16 VDC), 

~ 10% (25 - 250 VDC) 
from initial measurement. 

Ll ESR ~ 1.2x initial specified limit. 
Ll DCl ~ initial specified limit. 

Shelf Test: 500 hrs @ + 105°C: 
Ll CAP ~ 10% initial measurement. 
Ll ESR ~ 1.2x initial specified limit. 
Ll DCl ~ 2x initial specified limit. 

35 

Type 5110 

9899 

DC Leakage Current: 
6.3 - 63 VDC 
1= 0.005CV 

100-250 VDC 
I = 0.Q1 CV 

I in /LA, C in /LF, V in Volts 

Ripple Current Multipliers: 

TEMPERATURE 

Ambient Multipliers Temp. 
+ 105°C 0.4 
+95°C 0.7 
+85°C 1.0 
+75°C 1.2 

~+65°C 1.4 

FREQUENCY Hz. 

VDC 50-60 100-120 300-400 1K-100K 
6.3-25 0.85 1.0 1.05 1.1 
26-250 0.80 1.0 1.30 1.4 

Expected Life: SEE PAGE 270. 

Performance Characteristics: 
SEE PAGE 266. 
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511D 157 M 6R3 

TYPE 5110 

Catalog Numbering System 
AA 4 D 

L TERMINAL CODE. 0 = STRAIGHT LEADS (Standard). 
E = LEAD FORM TO 5mm CENTERS. 
J = 3 LEAD AXIAL MOUNT. 
o = KEYED POLARITY 3 LEAD RADIAL MOUNT. 
C = CUT LEADS. 
V = SNAP IN FORMED LEADS. 
I = TAPE AND REEL PACKAGING. 

CASE STYLE. 2 = POLYESTER SLEEVE. 
3 = PVC SLEEVE WITH RESIN SEAL. 

(Required for exposure to halogenated cleaning solvents) . 
4 = PVC INSULATING SLEEVE (Standard) . 
5 = POLYESTER SLEEVE WITH RESIN END SEAL. 

(Required for exposure to halogenated cleaning solvents). 

CASE CODE. SEE DIMENSIONS. 

DC VOLTAGE RATING. IN VOLTS. AN 'R' IS USED AS A DECIMAL POINT. FOR EXAMPLE: 6R3 = 

6.3 VOLTS . 

'--- CAPACITANCE TOLERANCE. M = ± 20%. 

'----- CAPACITANCE. EXPRESSED IN PICOFARADS. THE FIRST TWO DIGITS ARE SIGNIFICANT FIGURES, THE THIRD IS 
THE NUMBER OF ZEROS. 

'------ SPRAGUE TYPE NUMBER. IDENTIFIES THE BASIC CAPACITOR DESIGN. 

DIMENSIONS IN MILLIMETERS 

CASE NOMINAL STYLES 2 and 4 STYLES 3 and 5 LEAD SPACING LEAD DIAMETER 
CODE DIAMETER LENGTH o Max. L Max. o Max. L Max. S, ± .6 T, ± .5 NOM. AWG NO. 

AA 6 11 6.5 12.0 6.5 13.0 2.5 N/A 0.63 22 

BB 8 12 8.5 13.0 8.5 14.0 3.5 N/A 0.63 22 

CC 10 13 10.5 14.3 10.5 16.0 5.0 N/A 0.63 22 
CD 10 16 10.5 17.0 10.5 18.8 5.0 N/A 0.63 22 
CG 10 20 10.5 21 .5 10.5 23.0 5.0 N/A 0.63 22 

DG 12.5 20 13.0 21 .5 13.0 23.0 5.0 2.5 0.81 20 
OK 12.5 25 13.0 26.5 13.0 29.0 5.0 2.5 0.81 20 
OM 12.5 26.5 13.0 28.0 13.0 29.5 5.0 2.5 0.81 20 
DT 12.5 33.5 13.0 34.2 13.0 36.0 5.0 2.5 0.81 20 
OS 12.5 42.5 13.0 43.7 13.0 45.5 5.0 2.5 0.81 20 

EK 16 25 16.5 26.2 16.5 27.9 7.5 3.8 0.81 20 
EN 16 32 16.5 33 .5 16.5 36.0 7.5 3.8 0.81 20 
ER 16 36 16.5 37.5 16.5 40.0 7.5 3.8 0.81 20 
EU 16 40 16.5 41.7 16.5 42.4 7.5 3.8 0.81 20 

FR 18 36 18.5 37.5 18.5 40.0 7.5 3.8 0.81 20 
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TYPE 5110 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current Max. Impedance 

Size (mm) @ + 25°C (0) @ + 85°C (A) @ + 25°C (0) 
J.tF Catalog Number D x L 120Hz 20k-40kHz 120Hz 20k-40kHz 100kHz 

6.3 VOLTS DC WORKING; 8 VOLTS DC SURGE 
150 511 D157M6R3AA4D 6 x 11 3.130 2.720 0.123 0.132 2.800 
270 511 D277M6R3BB4D 8 x 12 1.518 1.100 0.219 0.257 1.270 
560 511 D567M6R3CC4D 10 x 13 0.710 0.650 0.383 0.400 0.670 
820 511 D827M6R3CD4D 10 x 16 0.520 0.400 0.481 0.548 0.400 

1200 511 D128M6R3CG4D 10 x 20 0.420 0.270 0.590 0.741 0.286 

1800 511 D188M6R3DG4D 12.5 x 20 0.300 0.190 0.802 1.010 0.200 
2700 511 D278M6R3DK4D 12.5 x 25 0.204 0.128 1.020 1.280 0.136 
4700 511 D478M6R3EK4D 16 x 25 0.121 0.075 1.580 2.010 0.090 
6800 511 D688M6R3EN4D 16 x 32 0.089 0.060 2.040 2.480 0.066 
8200 511 D828M6R3ER4D 16 x 36 0.078 0.055 2.280 2.720 0.062 

10000 511 D109M6R3FR4D 18 x 36 0.068 0.050 2.640 3.070 0.061 

10 VOLTS DC WORKING; 13 VOLTS DC SURGE 
100 511 D1 07M01 OAA4D 6 x 11 4.073 2.800 0.108 0.131 2.900 
220 511 D227M01 OBB4D 8 x 12 1.855 1150 0.198 0.252 1.300 
390 511 D397M01 OCC4D 10 x 13 1.012 0.625 0.321 0.408 0.650 
680 511 D687M01 OCD4D 10 x 16 0.596 0.430 0.449 0.529 0.435 

1000 511 D1 08M01 OCG4D 10 x 20 0.407 0.290 0.603 0.715 0.290 

1200 511 D128M01 ODG4D 12.5 x 20 0.371 0.206 0.721 0.968 0.206 
1800 511 D188M01 ODK4D 12.5 x 25 0.265 0.138 0.930 1.280 0.138 
3300 511 D338M01 OEK4D 16 x 25 0.166 0.086 1350 1.880 0.094 
4700 511 D478M01 OEN4D 16 x 32 0.122 0.060 1.740 2.480 0.067 
5600 511 D568M01 OER4D 16 x 36 0.104 0.056 1.970 2.690 0.063 
8200 511 D828M01 OFR4D 18 x 36 0.094 0.056 2.240 2.910 0.063 

16 VOLTS DC WORKING; 20 VOLTS DC SURGE 
82 511 D826M016AA4D 6 x 11 4.294 2.940 0.106 0.127 2.950 

150 511 D157M016BB4D 8 x 12 2.433 1.250 0.173 0.241 1.250 
270 511 D277M016CC4D 10 x 13 1.081 0.685 0.310 0.390 0.680 
470 511 D477M016CD4D 10 x 16 0.748 0.442 0.419 0.522 0.442 
680 511 D687M016CG4D 10 x 20 0.521 0.295 0.533 0.709 0.295 

820 511 D827M016DG4D 12.5 x 20 0.429 0.208 0.671 0.963 0.208 
1500 511 D158M016DK4D 12.5 x 25 0.243 0.140 0.971 1.270 0.140 
2200 511 D228M016EK4D 16 x 25 0.176 0.090 1.310 1.840 0.098 
3300 511 D338M016EN4D 16 x 32 0. 147 0.062 1.580 2.440 0.067 
3900 511 D398M016ER4D 16 x 36 0.125 0.058 1.800 2.650 0.063 
5600 511 D568M016FR4D 18 x 36 0.100 0.055 2.170 2.930 0.059 

20 VOLTS DC WORKING; 25 VOLTS DC SURGE 
56 511 D566M020AA4D 6 x 11 5.630 2.800 0.092 0.13 2.900 

120 511D127M020BB4D 8 x 12 2.650 1.350 0.166 0.232 1.350 
220 511 D227M020CC4D 10 x 13 1.472 0.950 0.266 0.331 0.900 
330 511 D337M020CD4D 10 x 16 0.981 0.550 0.350 0.468 0.500 

470 511 D477M020CG4D 10 x 20 0.679 0.300 0.467 0.703 0.305 
680 511 D687M020DG4D 12.5 x 20 0.473 0.200 0.639 0.982 0.200 
820 511 D827M020DK4D 12 .5 x 25 0.389 0.140 0.767 1.27 0.140 

1500 511 D158M020EK4D 16 x 25 0.243 0.110 1.120 1.66 0.100 
2200 511D228M020EN4D 16 x 32 0.163 0.080 1.510 2.15 0.080 
2700 511 D278M020ER4D 16 x 36 0.132 0.064 1.750 2.52 0.074 
3300 511 D338M020FR4D 18 x 36 0.128 0.060 1.920 2.81 0.064 
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TYPE 511D 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current Max. Impedance 

Size (mm) @ +25°C (0) @ +85°C (A) @ + 25°C (0) 
JlF Catalog Number D x L 120Hz 20k-40kHz 120Hz 20k-40kHz 100kHz 

25 VOLTS DC WORKING; 32 VOLTS DC SURGE 
47 511 D476M025AA4D 6 x 11 6.120 2.940 0.089 0.127 2.950 

100 511 D1 07M025BB4D 8 x 12 2.914 1.350 0.158 0.232 1.350 
180 511 D187M025CC4D 10 x 13 1.590 0.950 0.256 0.331 0.900 
270 511 D277M025CD4D 10 x 16 1.086 0.550 0.333 0.468 0.500 
390 511 D397M025CG4D 10 x 20 0.724 0.300 0.452 0.703 0.305 

560 511 D567M025DG4C 12.5 x 20 0.508 0.208 0.616 0.963 0.205 
820 511 D827M025DK4D 12.5 x 25 0.351 0.140 0.808 1.270 0.140 

1200 511 D128M025EK4D 16 x 25 0.239 0.110 1.1 27 1.660 0.105 
1800 511 D188M025EN4D 16 x 32 0.194 0.080 1.380 2.150 0.080 
2200 511 D228M025ER4D 16 x 36 0.162 0.064 1.580 2.520 0.074 
3300 511 D338M025FR4D 18 x 36 0.150 0.060 1.770 2.810 0.064 

35 VOLTS DC WORKING; 44 VOLTS DC SURGE 
33 511 D336M035AA4D 6 x 11 6.777 3.600 0.084 0.115 3.500 
68 511 D686M035BB4D 8 x 12 3.260 1.400 0.149 0.228 1.400 

120 511 D127M035CC4D 10 x 13 1.830 1.010 0.239 0.323 0.980 
220 511 D227M035CD4D 10 x 16 1.016 0.460 0.344 0.512 0.470 
330 511 D337M035CG4D 10 x 20 0.677 0.305 0.468 0.697 0.310 

390 511 D397M035DG4D 12.5 x 20 0.554 0.210 0.590 0.959 0.220 
680 511 D687M035DK4D 12.5 x 25 0.326 0.150 0.838 1.236 0.157 

1000 511 D1 08M035EK4D 16 x 25 0.223 0.110 1.170 1.660 0.112 
1500 5110158M035EN4D 16 x 32 0.165 0.078 1.490 2.180 0.078 
1800 511 D188M035ER4D 16 x 36 0.132 0.060 1.760 2.610 0.062 
2200 511 D228M035FR4D 18 x 36 0.121 0.060 1.980 2.810 0.062 

40 VOLTS DC WORKING; 50 VOLTS DC SURGE 
27 511 D276M040AA4D 6 x 11 7.227 3.610 0.082 0.115 3.501 
56 511 D566M040BB4D 8 x 12 3.382 1.401 0.147 0.228 1.401 

100 511 D1 07M040CC4D 10 x 13 1.939 1.010 0.232 0.323 0.981 
180 511 D187M040CD4D 10 x 16 1060 0.461 0.337 0.512 0.471 
220 511 D227M040CG4D 10 x 20 0.883 0.305 0.411 0.698 0.311 

330 511 D337M040DG4D 12.5 x 20 0.588 0.210 0.573 0.959 0.221 
470 511 D477M040DK4D 12.5 x 25 0.407 0.151 0.719 1.190 0.157 
680 5110687M040EK4D 16 x 25 0.283 0.111 1.040 1.660 0.112 

1000 5110108M040EN4D 16 x 32 0.193 0.078 1.390 2.180 0.078 
1200 5110128M040ER4D 16 x 36 0.159 0.061 1.610 2.610 0.062 
1800 5110188M040FR4D 18 x 36 0.136 0.061 1.860 2.810 0.062 

50 VOLTS DC WORKING; 63 VOLTS DC SURGE 
22 511 D226M050AA4D 6 x 11 7.330 3.750 0.081 0.113 3.410 
47 511 D476M050BB4D 8 x 12 3.884 1.510 0.137 0.221 1.450 
82 511 D826M050CC4D 10 x 13 1.940 1.050 0.232 0.315 1.010 

120 511 D127M050CD4D 10 x 16 1.320 0.466 0.302 0.509 0.488 
180 511 D187M050CG4D 10 x 20 0.881 0.311 0.411 0.691 0.321 

270 511 D277M050DG4r 12.5 x 20 0.601 0.221 0.567 0.937 0.231 
390 511 D397M050DK4L 12.5 x 25 0.401 0.181 0.756 1.130 0.175 
560 511 D567M050EK4D 16 x 25 0.281 0.121 1.040 1.590 0.121 
820 5110827M050EN4D 16 x 32 0.194 0.083 1.380 2.110 0.083 

1000 511 D1 08M050ER4D 16 x 36 0.161 0.065 1.590 2.510 0.068 
1500 511 D158M050FR4D 18 x 36 0.153 0.065 1.760 2.710 0.068 
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TYPE 5110 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current Max. Impedance 

Size (mm) @ + 25°C (fl) @ + 85°C (A) @ + 25°C (fl) 
J.LF Catalog Number D x L 120Hz 20k-40kHz 120Hz 20k-40kHz 100kHz 

63 VOLTS DC WORKING; 79 VOLTS DC SURGE 
12 511 D126M063AA4D 6 x 11 12.010 4.010 0.064 0.109 3.810 
27 511 D276M063BB4D 8 x 12 5.450 1.610 0.116 0.214 1.510 
47 511 D476M063CC4D 10 x 13 3.076 1.170 0.184 0.299 1.110 
82 511 D826M063CD4D 10 x 16 1.760 0.501 0.262 0.491 0.511 

150 511 D157M063CG4D 10 x 20 1.010 0.331 0.385 0.671 0.341 

150 511 D157M063DG4D 12.5 x 20 1010 0.250 0.439 0.879 0.255 
270 511 D277M063DK4D 12.5 x 25 0.345 0.201 0.815 1.070 0.211 
470 511 D477M063EK4D 16 x 25 0.307 0.125 0.995 1.560 0.125 
680 511 D687M063EN4D 16 x 32 0.214 0.101 1.320 1.930 0.101 
820 511 D827M063ER4D 16 x 36 0.176 0.710 1.520 2.410 0.072 

1200 511 D128M063FR4D 18 x 36 0.165 0.065 1.690 2.710 0.068 
75 VOLTS DC WORKING; 90 VOLTS DC SURGE 

8.2 511 D825M075AA4D 6 x 11 12.640 4.210 0.053 0.107 4.110 
18 511 D186M075BB4D 8 x 12 6.010 1.710 0.096 0.208 1.650 
33 511 D336M075CC4D 10 x 13 4.440 1.210 0.153 0.295 1.210 
56 511 D566M075CD4D 10 x 16 2.550 0.521 0.217 0.481 0.521 

100 511 D1 07M075CG4D 10 x 20 1.460 0.341 0.318 0.661 0.341 

150 511 D157M075DG4D 12.5 x 20 1.010 0.261 0.439 0.862 0.261 
220 511 D227M075DK4D 12.5 x 25 0.666 0.211 0.589 1.050 0.211 
270 511 D277M075EK4D 16 x 25 0.545 0.131 0.747 1.530 0.131 
470 511 D477M075EN4D 16 x 32 0.307 0.105 1.110 1.880 0.105 
560 511 D567M075ER4D 16 x 36 0.255 0.075 1.260 2.330 0.078 
820 511 D827M075FR4D 18 x 36 0.241 0.068 1.410 2.640 0.072 

100 VOLTS DC WORKING; 125 VOLTS DC SURGE 
4.7 511 D475M100AA4D 6 x 11 30.79 4.310 0.041 0.106 4.21 

10 511 D106M1 00BB4D 8 x 12 14.63 1.810 0.071 0.202 1.71 
18 511 D186M1 00CC4D 10 x 13 8.01 1.250 0.114 0.289 1.25 
33 511 D336M1 00CD4D 10 x 16 4.44 0.531 0.165 0.477 0.531 
56 511 D566M1 00CG4D 10 x 20 2.55 0.351 0.241 0.651 0.351 

56 511 D566M100DG4D 12.5 x 20 2.55 0.265 0.276 0.854 0.265 
120 511D127M100DK4D 12.5 x 25 1.21 0.215 0.437 1.03 0.215 
180 511 D187M100EK4D 16 x 25 0.801 0.134 0.616 1.51 0.134 
270 511 D277M100EN4D 16 x 32 0.545 0.108 0.824 1.85 0.108 
330 511 D337M1 00ER4D 16 x 36 0.444 0.076 0.958 2.32 0.078 
470 511 D477M1 00FR4D 18 x 36 0.361 0.071 1.15 2.61 0.074 

160 VOLTS DC WORKING; 185 VOLTS DC SURGE 
1.8 511 D185M160AA4D 6 x 11 88.01 27.010 0. 023 0.042 26.010 
3.9 511 D395M160BB4D 8 x 12 40.01 12.250 0.043 0.077 12.010 
6.8 511 D685M160CC4D 10 x 13 23.57 7.310 0.067 0.119 7.310 

10 511D106M160CD4D 10 x 16 16.09 4.910 0.086 0.157 4.910 
15 511 D156M160CG4D 10 x 20 11.01 3.610 0.116 0.203 3.610 

22 511 D226M160DG4D 12.5 x 20 7.33 3.210 0.162 0.245 3.210 
33 511D336M 160DK4D 12.5 x 25 4.88 2.250 0.216 0.319 2.250 
56 511 D566M 160EK4D 16 x 25 2.81 1.210 0.329 0.501 1.210 
68 511 D686M 160EN4D 16 x 32 2.35 0.721 0.396 0.717 0.721 

100 511 D1 07M160ER4D 16 x 36 1.61 0.531 0.504 0.876 0.531 
120 511 D127M160FR4D 18 x 36 1.32 0.471 0.598 1.01 0.481 
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TYPE 5110 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current Max. Impedance 

Size (mm) @ +25°C (0) @ + 85°C (A) @ + 25°C (0) 
/IF Catalog Number D x L 120Hz 20k-40kHz 120Hz 20k-40kHz 100kHz 

200 VOLTS DC WORKING; 225 VOLTS DC SURGE 
1.5 511 D155M200AA4D 6 x 11 110.010 33.110 0.021 0.038 33.010 
3.3 511 D335M200BB4D 8 x 12 48.810 14.010 0.039 0.072 13.900 
5.6 511 D565M200CC4D 10 x 13 28 .080 8.410 0.061 0.111 8.410 
8.2 511 D825M200CD4D 10 x 16 19.410 4.910 0.078 0.156 4.910 

12 511 D126M200CG4D 10 x 20 13.210 3.610 0.106 0.203 3.610 

22 511 D226M200DG4D 12.5 x 20 7.330 3.210 0.162 0.245 3.210 
33 511 D336M200DK4D 12.5 x 25 4.880 2.250 0.216 0.319 2.250 
47 511 D476M200EK4D 16 x 25 3.384 1.210 0.299 0.501 1.210 
68 511 D686M200EN4D 16 x 32 2.350 0.721 0.396 0.717 0.721 
82 511 D826M200ER4D 16 x 36 1.940 0.531 0.458 0.876 0.531 

120 511 D127M200FR4D 18 x 36 1.420 0.481 0.577 0.991 0.491 

250 VOLTS DC WORKING; 275 VOLTS DC SURGE 
1.2 511 D125M250AA4D 6 x 11 132.010 34.910 0.019 0.037 34.010 
2.7 511 D275M250BB4D 8 x 12 60.010 15.910 0.035 0.067 15.010 
3.9 511 D395M250CC4D 10 x 13 40.010 10.610 0.051 0.099 10.010 
6.8 511 D685M250CD4D 10 x 16 23.570 5.010 0.071 0.155 5010 

10 511 D1 06M250CG4D 10 x 20 16.090 3.760 0.096 0.198 3.760 

12 511 D126M250DG4D 12.5 x 20 13.200 3.220 0.121 0.245 3.220 
18 511 D186M250DK4D 12.5 x 25 8.810 2.250 0.161 0.319 2.250 
33 511 D336M250EK4D 16 x 25 4.880 1.270 0.249 0.489 1.270 
47 511 D476M250EN4D 16 x 32 3.380 0.721 0.331 0.717 0.721 
56 511 D566M250ER4D 16 x 36 2.080 0.531 0.381 0.867 0.531 
82 511 D826M250FR4D 18 x 36 1.940 0.491 0.493 0.983 0.501 
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TYPE 5110 

TYPICAL CURVES @ +25°C 

TYPE 5110 - 150JLF @ 6.3VOC, AA CASE SIZE 
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TYPE 5110 

TYPICAL CU RVES @ + 25°C 
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Miniature 
Radial-Lead 
Aluminum 
Capacitors 
Features -

• High CV per Case Size 
• Low Cost 
• Solvent Resistant Construction 

(through 100 VDC) 
• Low Profile Ratings 

General Specifications -

Operating Temperature: 
- 40°C - + 85°C. 
- 25°C - + 85°C for 315-450 VDC. 

Voltage Range: 6.3 VDC - 450 VDC. 

Capacitance Range: 0.1 p,F - 18,000p,F. 

Capacitance Tolerance: ± 20%. 

Case Size Range: 4 x 7mm - 18 x 40mm. 

Termination: 2 radial leads. 

Life Validation Test: 2000 hrs. @ +85°C: 
~ CAP ± 20% from initial measurement. 
~ DF 2x initial specified limit. 
~ DCl ::5; initial specified limit. 

Shelf Test: 1000 hrs. @ +85°C: 
~ CAP ± 20% from initial measurement. 
~ DF 2x initial specified limit. 
~ DCl ::5; initial specified limit. 

DC Leakage Current: 

Rated voltage for 1 and 2 minutes for 
6.3-100 VDC units 

I < 0.03CV or 4p,A (whichever is greater) 
I < 0.01CV or 3p,A (whichever is greater) 
Rated voltage for 1 minute for 

160-450 VDC units 
I <0.1CV +40p,A and CV ::5;1000 
I <0.04CV +100Il-A and CV >1000 
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Type 5150 

Solvent Resistance: 
Capacitors rated 6.3-100 VDC will withstand 
exposure of up to 5 minutes in Freon TE, 
TES, TMS by either vapor immersion or 
ultrasonic degreasing. 

Ripple Current Multipliers: 
TEMPERATURE 

Ambient Multipliers Temp. 

~+70°C 1.27 
+85°C 1.0 

FREQUENCY Hz 

VDC ",F 50-60 100-120 300-400 

0-47 0.75 1 1.35 
6.3-100 100-470 0.80 1 1.23 

~ OOO-18,OOO 0.85 1 1.10 
160-450 0.47-220 0.80 1 1.25 

Low Temperature Performance: 

Maximum Impedance Ratio 
Z(T)/Z(+20·C) max. @ 120Hz 

1kHz 
1.57 
1.34 
1.13 

1.40 

Rated Voltage Z-25°C/Z+20°C Z-40°C/Z+20°C 
6.3 4 10 
10 3 8 
16 2 6 
25 2 4 

35-100 2 3 
160-200 3 4 

250 3 6 
315-400 6 -

450 15 -

Expected Life: SEE PAGE 270. 

Performance Characteristics: 
SEE PAGE 266. 

~ 10kHz 
2.00 

1.50 
1.15 

1.60 
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5150 107 M 6R3 

TYPE 5150 

Catalog Numbering System 

JA 6 A 

L= LEAD CONFIGURATION. A = UNCUT LEADS. FOR OTHER LEAD 
VARIATIONS SEE PAGE 25 FOR DETAILS AND CODING 

PACKAGING CODE. 6 = BULK PACKED 
7 = TAPE AND REEL 
8 = TAPE AND AMMO 

'--- CASE CODE. SEE DIMENSIONS. 

~-- DC VOLTAGE RATING. THIS IS EXPRESSED IN VOLTS. WHERE NECESSARY TO COMPLETE THE 
THREE DIGIT BLOCK, ZEROS PRECEDE THE VOLTAGE RATING THE LETTER " R" IS USED AS 
A DECIMAL POINT. 

~-- CAPACITANCE TOLERANCE. M ± 20% 

~-- CAPACITANCE. THIS IS EXPRESSED IN PICOFARADS. THE FIRST TWO DIGITS ARE SIGNIFICANT FIGURES. THE THIRD 
IS THE NUMBER OF ZEROS . 

~--- SPRAGUE TYPE NUMBER. THIS IDENTIFIES THE BASIC CAPACITOR DESIGN . 

DIMENSIONS IN MILLIMETERS 

Case Nomiilal Case Size Lead Nominal Lead Typical 
Code (0 x L) Spacing (S) Diameter (D) Weight (gm) 
HW 4 x 7 1.5 0.45 0.20 
JW 5 x 7 2.0 0.45 0.30 
AW 6.3 x 7 2.5 0.45 0.40 
JA 5 x 11 2.0 0.50 0.44 
AA 6.3 x 11 2.5 0.50 0.60 
BB 8 x 11 .5 3.5 0.60 0.95 
CC 10 x 12.5 5.0 0.60 1.48 
CD 10 x 16 5.0 0.60 1.75 
CG 10 x 20 5.0 0.60 2.37 
DG 12.5 x 20 5.0 0.60 3.73 
OK 12.5 x 25 5.0 0.60 4.85 
EK 16 x 25 7.5 0.80 7.08 
EN 16 x 31 .5 7.5 0.80 8.94 
ER 16 x 35.5 7.5 0.80 10.50 
FR 18 x 35.5 7.5 0.80 12.53 
FV 18 x 40 7.5 0.80 15.71 
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TYPE 5150 

STANDARD RATINGS 
Max. 

Nominal Case Ripple Current 
Size (mm) 120Hz, + 85°C Max. D.F. 

JLF Catalog Number D x L (mA) 120Hz, + 20°C 

6.3 VOLTS DC WORKING; 8 VOLTS DC SURGE 
22 515D226M6R3JA6A 5 x 11 34 0.24 
33 515D336M6R3JA6A 5 x 11 42 0.24 
47 515D476M6R3JA6A 5 x 11 50 0.24 

100 515D107M6R3JA6A 5 x 11 77 0.24 

220 515D227M6R3AA6A 6.3 x 11 215 0.24 
330 515D337M6R3AA6A 6.3 x 11 265 0.24 
470 515D477M6R3BB6A 8 x 11 .5 360 0.24 

1000 515D108M6R3CC6A 10 x 12.5 570 0.24 

2200 515D228M6R3DG6A 12.5 x 20 1050 0.24 
3300 515D338M6R3DG6A 12.5 x 20 1250 0.24 
4700 515D478M6R3EK6A 16 x 25 1700 0.24 
6800 515D688M6R3EK6A 16 x 25 1900 0.24 

10000 515D109M6R3EN6A 16 x 31 .5 2250 0.24 
15000 515D159M6R3FR6A 18 x 35.5 2680 0.24 
18000 515D189M6R3FV6A 18 x 40 2750 0.24 

10 VOLTS DC WORKING; 13 VOLTS DC SURGE 
22 515D226M010JA6A 5 x 11 38 0.20 
33 515D336M010JA6A 5 x 11 47 0.20 
47 515D476M010JA6A 5 x 11 59 0.20 

100 515D1 07M01 OJA6A 5 x 11 145 0.20 

220 515D227M010AA6A 6.3 x 11 230 0.20 
330 515D337M010BB6A 8 x 11.5 330 0.20 
470 515D477M010BB6A 8 x 11 .5 390 0.20 

1000 515D1 08M01 OCD6A 10 x 16 630 0.20 

2200 515D228M010DG6A 12.5 x 20 1100 0.20 
3300 515D338M010DK6A 12.5 x 25 1400 0.20 
4700 515D478M010EK6A 16 x 25 1800 0.20 
6800 515D688M010EN6A 16 x 31 .5 2150 0.20 

10000 515D1 09M01 OFR6A 18 x 35.5 2500 0.20 
15000 515D159M010FV6A 18 x 40 2720 0.20 

16 VOLTS DC WORKING; 20 VOLTS DC SURGE 
10 515D106M016JA6A 5 x 11 28 0.16 
22 515D226M016JA6A 5 x 11 44 0.16 
33 515D336M016JA6A 5 x 11 57 0.16 
47 515D476M016JA6A 5 x 11 168 0.16 

100 515D107M016AA6A 6.3 x 11 175 0.16 
220 515D227M016BB6A 8 x 11 .5 300 0.16 
330 515D337M016BB6A 8 x 11 .5 360 0.16 
470 515D477M016CC6A 10 x 12.5 470 0.16 

1000 515D108M016CG6A 10 x 20 790 0.16 
2200 515D228M016DK6A 12.5 x 25 1350 0.16 
3300 515D338M016EK6A 16 x 25 1700 0.16 
4700 515D478M016EN6A 16 x 31 .5 2100 0.16 

6800 515D688M016FR6A 18 x 35.5 2500 0.16 
10000 515D109M016FV6A 18 x 40 2640 0.16 
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(0}i) SPRJlGUE· MINIATURE RADIAL LEAD CAPACITORS 

TYPE 5150 

STANDARD RATINGS 
Max. 

Nominal Case Ripple Current 
Size (mm) 120Hz, + 85°C Max. O.F. 

JLF Catalog Number 0 x L (mA) 120Hz, + 20°C 

25 VOLTS DC WORKING; 32 VOLTS DC SURGE 
4.7 5150475M025JA6A 5 x 11 30 0.14 

10 5150106M025JA6A 5 x 11 33 0.14 
22 5150226M025JA6A 5 x 11 51 0.14 
33 5150336M025JA6A 5 x 11 63 0.14 

47 5150476M025JA6A 5 x 11 115 0.14 
100 5150107M025AA6A 6.3 x 11 185 0.14 
220 5150227M025BB6A 8 x 11.5 320 0.14 
330 5150337M025CC6A 10 x 12.5 420 0.14 

470 5150477M025C06A 10 x 16 540 0.14 
1000 5150108M0250G6A 12.5 x 20 950 0.14 
2200 5150228M025EK6A 16 x 25 1550 0.14 
3300 5150338M025EN6A 16 x 31.5 1950 0.14 
4700 5150478M025FR6A 18 x 35.5 2360 0.14 

35 VOLTS DC WORKING; 44 VOLTS DC SURGE 
4.7 5150475M035JA6A 5 x 11 24 0.12 

10 5150106M035JA6A 5 x 11 36 0.12 
22 5150226M035JA6A 5 x 11 57 0.12 
33 5150336M035JA6A 5 x 11 105 0.12 

47 5150476M035AA6A 6.3 x 11 140 0.12 
100 5150107M035BB6A 8 x 11 .5 230 0.12 
220 5150227M035CC6A 10 x 12.5 370 0.12 
330 5150337M035C06A 10 x 16 490 0.12 

470 5150477M035CG6A 10 x 20 640 0.12 
1000 5150108M0350K6A 12.5 x 25 1100 0.12 
2200 5150228M035EN6A 16 x 31.5 1850 0.12 
3300 5150338M035FR6A 18 x 35.5 2220 0.12 
4700 5150478M035FV6A 18 x 40 2490 0.12 

50 VOLTS DC WORKING; 63 VOLTS DC SURGE 
0.1 5150104M050JA6A 5 x 11 1 0.10 
0.22 5150224M050JA6A 5 x 11 2.3 0.10 
0.33 5150334M050JA6A 5 x 11 3.5 0.10 
0.47 5150474M050JA6A 5 x 11 5 0.10 

1 5150105M050JA6A 5 x 11 10 0.10 
2.2 5150225M050JA6A 5 x 11 19 0.10 
3.3 5150335M050JA6A 5 x 11 24 0.10 
4.7 5150475M050JA6A 5 x 11 29 0.10 

10 5150106M050JA6A 5 x 11 44 0.10 
22 5150226M050JA6A 5 x 11 95 0.10 
33 5150336M050AA6A 6.3 x 11 125 0.10 
47 5150476M050AA6A 6.3 x 11 150 0.10 

100 5150107M050BB6A 8 x 11 .5 250 0.10 
220 5150227M050C06A 10 x 16 440 0.10 
330 5150337M050CG6A 10 x 20 580 0.10 
470 5150477M0500G6A 12.5 x 20 760 0.10 

1000 5150108M050EK6A 16 x 25 1350 0.10 
2200 5150228M050FR6A 18 x 35.5 2090 0.10 
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TYPE 5150 

STANDARD RATINGS 
Max. 

Nominal Case Ripple Current 
Size (mm) 120Hz, +85°C Max. O.F. 

Jl.F Catalog Number 0 x L (mA) 120Hz, + 20°C 

63 VOLTS DC WORKING; 79 VOLTS DC SURGE 
4.7 5150475M063JA6A 5 x 11 45 0.08 

10 5150106M063JA6A 5 x 11 70 0.08 
22 5150226M063AA6A 6.3 x 11 115 0.08 
33 5150336M063AA6A 6.3 x 11 140 0.08 

47 5150476M063BB6A 8 x 11 .5 190 0.08 
100 5150107M063CC6A 10 x 12.5 300 0.08 
220 5150227M063CG6A 10 x 20 490 0.08 
330 5150337M0630G6A 12.5 x 20 680 0.08 

4700 5150477M0630K6A 12.5 x 25 880 0.08 
1000 5150108M063EN6A 16 x 31.5 1550 0.08 
2200 5150228M063FV6A 18 x 40 2200 0.08 

100 VOLTS DC WORKING; 125 VOLTS DC SURGE 
0.1 5150104M100JA6A 5 x 11 2.1 0.08 
0.22 5150224M100JA6A 5 x 11 4.7 0.08 
0.33 5150334M100JA6A 5 x 11 7 0.08 
0.47 5150474M100JA6A 5 x 11 10 0.08 

1 51501 05M1 00JA6A 5 x 11 21 0.08 
2.2 5150225M 1 00JA6A 5 x 11 30 0.08 
3.3 5150335M100JA6A 5 x 11 40 0.08 
4.7 5150475M100JA6A 5 x 11 45 0.08 

10 51501 06M1 00AA6A 6.3 x 11 75 0.08 
22 5150226M100BB6A 8 x 11 .5 130 0.08 
33 5150336M100CC6A 10 x 12.5 170 0.08 
47 5150476M100C06A 10 x 16 230 0.08 

100 51501 07M1 000G6A 12.5 x 20 400 0.08 
220 5150227M 1 00EK6A 16 x 25 710 0.08 
330 5150337M100EK6A 16 x 25 860 0.08 
470 5150477M100EN6A 16 x 31.5 1100 0.08 

1000 51501 08M1 00FV6A 18 x 40 1690 0.08 

160 VOLTS DC WORKING; 200 VOLTS DC SURGE 
.47 5150474M160AA6A 6.3 x 11 12 0.20 

1 5150105M160AA6A 6.3 x 11 17 0.20 
2.2 5150225M160AA6A 6.3 x 11 26 0.20 
3.3 5150335M160BB6A 8 x 11.5 35 0.20 

4.7 5150475M160BB6A 8 x 11 .5 40 0.20 
10 5150106M160CC6A 10 x 12.5 65 0.20 
22 5150226M160CG6A 10 x 20 110 0.20 
33 5150336M 1600G6A 12.5 x 20 150 0.20 

47 5150476M1600K6A 12.5 x 25 180 0.20 
100 5150107M160EK6A 16 x 25 300 0.20 
220 5150227M160FR6A 18 x 35.5 510 0.20 

200 VOLTS DC WORKING; 250 VOLTS DC SURGE 
.47 5150474M200AA6A 6.3 x 11 12 0.20 

1 5150105M200AA6A 6.3 x 11 17 0.20 
2.2 5150225M200AA6A 6.3 x 11 26 0.20 
3.3 5150335M200BB6A 8 x 11.5 35 0.20 

4.7 5150475M200CC6A 10 x 12.5 45 0.20 
10 5150106M200C06A 10 x 16 70 0.20 
22 5150226M200CG6A 10 x 20 110 0.20 
33 5150336M2000K6A 12.5 x 25 160 0.20 
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TYPE 5150 

STANDARD RATINGS 
Max. 

Nominal Case Ripple Current 
Size (mm) 120Hz, + 85°C Max. O.F. 

J.LF Catalog Number 0 x L (mA) 120Hz, + 20°C 
200 VOLTS DC WORKING; 250 VOLTS DC SURGE (Cont.) 

47 5150476M2000K6A 12.5 x 25 180 0.20 
100 5150107M200EN6A 16 x 31.5 330 0.20 
220 5150227M200FV6A 18 x 40 520 0.20 

250 VOLTS DC WORKING; 300 VOLTS DC SURGE 
.47 5150474M250AA6A 6.3 x 11 12 0.20 

1 5150105M250AA6A 6.3 x 11 17 0.20 
2.2 5150225M250BB6A 8 x 11.5 30 0.20 
3.3 5150335M250CC6A 10 x 12.5 35 0.20 

4.7 5150475M250CC6A 10 x 12.5 45 0.20 
10 5150106M250CG6A 10 x 20 70 0.20 
22 5150226M2500K6A 12.5 x 25 130 0.20 
33 5150336M2500K6A 12.5 x 25 160 0.20 

47 51504 76M250E K6A 16 x 31 .5 210 0.20 
100 5150107M250FR6A 18 x 40 340 0.20 

315 VOLTS DC WORKING; 365 VOLTS DC SURGE 
1 5150105M315AA6A 6.3 x 11 17 0.20 
2.2 5150225M315BB6A 8 x 11 .5 30 0.20 
3.3 5150335M315CC6A 10 x 12.5 35 0.20 
4.7 5150475M315C06A 10 x 16 45 0.20 

10 5150106M315CG6A 10 x 20 70 0.20 
22 5150226M3150K6A 12.5 x 25 120 0.20 
33 5150336M315EK6A 16 x 31 .5 150 0.20 
47 5150476M315EN6A 16 x 31 .5 190 0.20 

100 5150107M315FV6A 18 x 40 340 0.20 
350 VOLTS DC WORKING; 400 VOLTS DC SURGE 

1 5150105M350BB6A 8 x 11 .5 18 0.25 
2.2 5150225M350CC6A 10 x 12.5 28 0.25 
3.3 5150335M350C06A 10 x 16 35 0.25 
4.7 5150475M350C06A 10 x 16 40 0.25 

10 5150106M3500G6A 12.5 x 20 70 0.25 
22 5150226M3500K6A 12.5 x 25 110 0.25 
33 5150336M350EN6A 16 x 31 .5 140 0.25 
47 5150476M350FR6A 18 x 35.5 220 0.25 

400 VOLTS DC WORKING; 450 VOLTS DC SURGE 
1 5150105M400BB6A 8 x 11.5 18 0.25 
2.2 5150225M400CC6A 10 x 12.5 28 0.25 
3.3 5150335M400C06A 10 x 16 35 0.25 
4.7 5150475M400C06A 10 x 20 45 0.25 

10 5150106M4000G6A 12.5 x 20 70 0.25 
22 5150226M4000K6A 16 x 25 110 0.25 
33 5150336M400EN6A 16 x 31 .5 140 0.25 
47 5150476M400FR6A 18 x 35.5 220 0.25 

450 VOLTS DC WORKING; 500 VOLTS DC SURGE 
1 5150105M400CC6A 10 x 12.5 19 0.25 
2.2 5150225M400C06A 10 x 16 29 0.25 
3.3 5150335M400CG6A 10 x 20 35 0.25 
4.7 5150475M4000G6A 12.5 x 20 50 0.25 

10 5150106M400EK6A 12.5 x 25 75 0.25 
22 5150226M400EN6A 16 x 31 .5 110 0.25 
33 5150336M400FR6A 18 x 35.5 170 0.25 
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TYPE 5150 

LOW PROFILE RATINGS 
Max. 

Nominal Case Ripple Current 
Size (mm) 120Hz, +85°C Max. O.F. 

IlF Catalog Number 0 x L (mA) 120Hz, + 20°C 
6.3 VOLTS DC WORKING; 8 VOLTS DC SURGE 

22 5150226M6R3HW6A 4 x 7- 34 0.24 
33 5150336M6R3JW6A 5 x 7 42 0.24 
47 5150476M6R3JW6A 5 x 7 50 0.24 

100 5150107M6R3AW6A 6.3 x 7 77 0.24 
10 VOLTS DC WORKING; 13 VOLTS DC SURGE 

22 5150226M010JW6A 5 x 7 38 0.20 
33 5150336M010JW6A 5 x 7 47 0.20 
47 5150476M010AW6A 6.3 x 7 59 0.20 

16 VOLTS DC WORKING; 20 VOLTS DC SURGE 
10 5150106M016HW6A 4 x 7 28 0.16 
22 5150226M016JW6A 5 x 7 44 0.16 
33 5150336M016AW6A 6.3 x 7 57 0. 16 
47 5150476M016AW6A 6.3 x 7 68 0.16 

25 VOLTS DC WORKING; 32 VOLTS DC SURGE 
10 5150106M025JW6A 5 x 7 33 0.1 4 
22 5150226M025AW6A 6.3 x 7 51 0.14 
33 5150336M025AW6A 6.3 x 7 63 0.14 

35 VOLTS DC WORKING; 44 VOLTS DC SURGE 
4.7 5150475M035HW6A 4 x 7 24 0.12 

10 5150106M035JW6A 5 x 7 36 0.12 
22 5150226M035AW6A 6.3 x 7 57 0.12 

50 VOLTS DC WORKING; 63 VOLTS DC SURGE 
0.1 5150104M050HW6A 4 x 7 1 0.10 
0.22 5150224M050HW6A 4 x 7 2.3 0.10 
0.33 5150334M050HW6A 4 x 7 3.5 0.10 
0.47 5150474M050HW6A 4 x 7 5 0.10 

1 5150105M050HW6A 4 x 7 10 0.10 
2.2 5150225M050HW6A 4 x 7 19 0.10 
3.3 5150335M050HW6A 4 x 7 24 0.10 
4.7 5150475M050JW6A 5 x 7 29 0.10 

10 5150106M050AW6A 6.3 x 7 44 0.10 
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+ 105°C, 
General Purpose 
Miniature 
Radial-Lead 
Aluminum 
Capacitors 

Features -

• High CV per Case Size 
• Low Cost 
• Solvent Resistant Construction 

(through 100 VDC) 
• High Temperature Operation 
• Life Test to 2000 Hours @ + 105°C 

General Specifications -

Operating Temperature: 
- 55°C - + 105°C (6.3 - 100 VDC) ; 
-40°C to + 105°C (160-250 VDC). 

Voltage Range: 6.3 VDC - 250 VDC. 

Capacitance Range: O.4?j.tF - 15,000/-tF. 

Capacitance Tolerance: ± 20%. 

Case Size Range: 5 x 11 mm -18 x 40mm. 

Life Validation Test: 2000 hrs. @ +85°C: 
Ll CAP ± 20% from initial measurement. 
Ll OF 2x initial specified limit. 
Ll DCl ~ initial specified limit. 

Shelf Test: 1000 hrs. @ + 105°C: 
Ll CAP ± 20% from initial measurement. 
Ll OF 2x initial specified limit. 
Ll DCl ~ initial specified limit. 

Performance Characteristics: 
SEE PAGE 266. 

51 

Type 5170 

DC Leakage Current: 

Rated voltage for 1 minute for 
6.3-100 VDC units 

I < 0.03CV or 4/-tA (whichever is greater) 
Rated voltage for 2 minutes for 

6.3-100 VDC units 
I < 0.01CV or 3/-tA (whichever is greater) 
Rated voltage for 1 minute for 

160-250 VDC units 
I <0.1CV +40/-tA and CV >1000 
I <0.04CV +100/-tA and CV >1000 

Ripple Current Mult ipliers: 
TEMPERATURE 

Ambient Multipliers Temp. 
+ 70°C 1.78 
+ 85°C 1.4 
+ 105°C 1.0 

FREQUENCY Hz 

VDC CAP 50-60 100-120 300-400 
0-47 0.75 1 1.35 

6.3-100 100-470 0.80 1 1.23 
1000-22 ,000 0.85 1 1.10 

160-250 0.47-100 0.80 1 1.25 

Low Temperature Performance: 

Maximum Impedance Ratio 
(Z(T)/Z(+20 0

C) Max. @ 120 Hz 

1kHz 
1.57 
1.34 
1.13 
1.40 

9901 

~ 10kHz 
2.0 
1.5 
1.15 
1.60 

Rated Voltage Z-25°C/Z+20°C Z-40°C/Z+20°C 
6.3 4 8 
10 3 6 
16 2 4 

25-100 2 3 
160-200 2 4 

250 4 6 



(Ui'SPRJlGUE® _______ M_IN_IA_T_U_R_E_R_A_D_IA_L_L_E_A_D_C_A_P_A_C_IT_O_R_S 

517D 107 M 6R3 

TYPE 5170 

Catalog Numbering System 

JA 6 A 

L LEAD CONFIGURATION. A = UNCUT LEADS. FOR OTHER LEAD 
VARIATIONS SEE PAGE 25 FOR DETAILS AND CODING 

PACKAGING CODE. 6 = BULK PACKED 
7 = TAPE AND REEL 
8 = TAPE AND AMMO 

CASE CODE. SEE DIMENSIONS. 

L-.--DC VOLTAGE RATING. EXPRESSED IN VOLTS. THE LEDER " R" IS USED AS A DECIMAL POINT. 

L--__ CAPACITANCE TOLERANCE. M ± 20% 

'---- CAPACITANCE. EXPRESSED IN PICOFARADS. THE FIRST TWO DIGITS ARE SIGNIFICANT FIGURES. THE THIRD IS 
THE NUMBER OF ZEROS. 

~---SPRAGUE TYPE NUMBER. IDENTI FIES THE BASIC CAPACITOR DESIGN . 

DIMENSIONS IN MILLIMETERS 

Case Nominal Case Size Lead Nominal Lead Typical 
Code (0 x L) Spacing (S) Diameter (D) Weight (gm) 

JA 5 x 11 2.0 0.50 0.44 
AA 6.3 x 11 2.5 0.50 0.63 
BB 8 x 11.5 3.5 0.60 1.03 
CC 10 x 12.5 5.0 0.60 1.53 
CD 10 x 16 5.0 0.60 1.86 
CG 10 x 20 5.0 0.60 2.48 
DG 12.5 x 20 5.0 0.60 3.98 
OK 12.5 x 25 5.0 0.60 5.27 
EK 16 x 25 7.5 0.80 7.72 
EN 16 x 31 .5 7.5 0.80 9.90 
ER 16 x 35.5 7.5 0.80 11 .10 
FR 18 x 35.5 7.5 0.80 13.04 
FV 18 x 40 7.5 0.80 15.74 
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C1)SPRnGUE' _____________ M_IN_IA_T_U_R_E_R_A_D_IA_L_L_EA_D __ CA_P_A_C_IT_O_R_S 
TYPE 5170 

STANDARD RATINGS 
Max. 

Nominal Case Ripple Current 
Size (mm) 120Hz, + 105°C Max. O.F. 

J-tF Catalog Number 0 x L (J-tA) 120Hz, + 20°C 

6,3 VOLTS DC WORKING; 8 VOLTS DC SURGE 
22 5170226M6R3JA6A 5 x 11 34 0.26 
33 5170336M6R3JA6A 5 x 11 50 0.26 
47 5170476M6R3JA6A 5 x 11 65 0.26 

100 5170107M6R3JA6A 5 x 11 100 0.26 

220 5170227M6R3AA6A 6.3 x 11 165 0.26 
330 5170337M6R3AA6A 6.3 x 11 200 0.26 
470 5170477M6R3BB6A 8 x 11 .5 280 0.26 

1000 5170108M6R3CC6A 10 x 12.5 470 0.26 

2200 5170228M6R30G6A 12.5 x 20 930 0.26 
33UO 5170338M6R30G6A 12.5 x 20 1100 0.26 
4700 5170478M6R3EK6A 16 x 25 1320 0.26 
6800 5170688M6R3EK6A 16 x 25 1490 0.26 

10000 5170109M6R3EN6A 16 x 31 .5 1830 0.26 
15000 5170159M6R3FR6A 18 x 35.5 2280 0.26 

10 VOLTS DC WORKING; 13 VOLTS DC SURGE 
22 5170226M010JA6A 5 x 11 45 0.22 
33 5170336M010JA6A 5 x 11 60 0.22 
47 5170476M010JA6A 5 x 11 75 0.22 

100 51701 07M01 OJA6A 5 x 11 110 0.22 

220 5170227M010AA6A 6.3 x 11 180 0.22 
330 5170337M010BB6A 8 x 11 .5 255 0.22 
470 5170477M010BB6A 8 x 11 .5 305 0.22 

1000 51701 08M01 OC06A 10 x 16 570 0.22 

2200 5170228M0100G6A 12.5 x 20 1010 0.22 
3300 51 70338M0100K6A 12.5 x 25 1220 0.22 
4700 51 70478M010EK6A 16 x 25 1410 0.22 
6800 5170688M010EN6A 16 x 31.5 1610 0.22 

10000 51701 09M01 OFR6A 18 x 35.5 1980 0.22 
15000 5170159M010FV6A 18 x 40 2470 0.22 

16 VOLTS DC WORKING; 20 VOLTS DC SURGE 
10 5170106M016JA6A 5 x 11 35 0.18 
22 5170226M016JA6A 5 x 11 55 0.18 
33 5170336M016JA6A 5 x 11 70 0.18 
47 5170476M016JA6A 5 x 11 85 0.18 

100 5170107M016AA6A 6.3 x 11 135 0.18 
220 5170227M016BB6A 8 x 11 .5 235 0.18 
330 5170337M016BB6A 8 x 11 .5 285 0.18 
470 5170477M016CC6A 10 x 12.5 395 0.18 

1000 5170108M016CG6A 10 x 20 700 0.18 
2200 5170228M0160K6A 12.5 x 25 1150 0.18 
3300 5170338M016EK6A 16 x 25 1350 0.18 
4700 5170478M016EN6A 16 x 31 .5 1560 0.18 

6800 5170688M016FR6A 18 x 35.5 1750 0.18 
10000 5170109M016FV6A 18 x 40 2170 0.18 
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TYPE 5170 

STANDARD RATINGS 
Max. 

Nominal Case Ripple Current 
Size (mm) 120Hz, + 105°C Max. D.F. 

/LF Catalog Number 0 x L (/LA) 120Hz, +20°C 

25 VOLTS DC WORKING; 32 VOLTS DC SURGE 
4.7 5170475M025JA6A 5 x 11 24 0.16 

10 5170106M025JA6A 5 x 11 39 0.16 
22 517D226M025JA6A 5 x 11 60 0.16 
33 517D336M025JA6A 5 x 11 75 0.16 

47 517D476M025JA6A 5 x 11 90 0.16 
100 517D 1 07M025AA6A 6.3 x 11 145 0.16 
220 517D227M025BB6A 8 x 11.5 250 0.16 
330 517D337M025CC6A 10 x 12.5 355 0.16 

470 517D477M025C06A 10 x 16 470 0.16 
1000 517D108M0250G6A 12.5 x 20 855 0.16 
2200 517D228M025EK6A 16 x 25 1230 0.16 
3300 517D338M025EN6A 16 x 31 .5 1450 0.16 
4700 517D478M025FR6A 18 x 35.5 1660 0.16 

35 VOLTS DC WORKING; 44 VOLTS DC SURGE 
4.7 517D475M035JA6A 5 x 11 27 0.13 

10 517D106M035JA6A 5 x 11 44 0.13 
22 517D226M035JA6A 5 x 11 65 0.13 
33 517D336M035JA6A 5 x 11 85 0.13 

47 517D476M035AA6A 6.3 x 11 115 0.13 
100 517D107M035BB6A 8 x 11 .5 190 0.13 
220 517D227M035CC6A 10 x 12.5 325 0.13 
330 517D337M035C06A 10 x 16 440 0.13 

470 517D477M035CG6A 10 x 20 580 0.1 3 
1000 517D108M0350K6A 12.5 x 25 995 0.13 
2200 517D228M035EN6A 16 x 31 .5 1450 0.13 
3300 517D338M035FR6A 18 x 35.5 1660 0.13 
4700 517D478M035FV6A 18 x 40 2030 0.13 

50 VOLTS DC WORKING; 63 VOLTS DC SURGE 
0.47 5170474M050JA6A 5 x 11 7 0.10 
1 5170105M050JA6A 5 x 11 12 0.10 
2.2 5170225M050JA6A 5 x 11 18 0.10 
3.3 5170335M050JA6A 5 x 11 25 0.10 

4.7 5170475M050JA6A 5 x 11 30 0.10 
10 5170106M050JA6A 5 x 11 50 0.10 
22 5170226M050JA6A 5 x 11 75 0.10 
33 517D336M050AA6A 6.3 x 11 105 0.10 

47 5170476M050AA6A 6.3 x 11 125 0.10 
100 5170107M050BB6A 8 x 11 .5 210 0.10 
220 5170227M050CD6A 10 x 16 400 0.10 
330 5170337M050CG6A 10 x 20 535 0.10 

470 517D477M0500G6A 12.5 x 20 730 0.10 
1000 517D108M050EK6A 16 x 25 1110 0.10 
2200 517D228M050FR6A 18 x 35.5 1530 0.10 
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(0}i) SPRJlGUE' MINIATURE RADIAL LEAD CAPACITORS 

TYPE 5170 

STANDARD RATINGS 
Max. 

Nominal Case Ripple Current 
Size (mm) 120Hz, +105°C Max. O.F. 

,..F Catalog Number 0 x L (,..A) 120Hz, + 20°C 
63 VOLTS DC WORKING; 79 VOLTS DC SURGE 

4.7 5170475M063JA6A 5 x 11 34 0.09 
10 5170106M063JA6A 5 x 11 55 0.09 
22 5170226M063AA6A 6.3 x 11 90 0.09 
33 5170336M063AA6A 6.3 x 11 110 0.09 

47 5170476M063BB6A 8 x 11 .5 155 0.09 
100 5170107M063CC6A 10 x 12.5 260 0.09 
220 5170227M063CG6A 10 x 20 465 0.09 
330 5170337M0630G6A 12.5 x 20 650 0.09 

4700 5170477M0630K6A 12.5 x 25 800 0.09 
1000 5170108M063EN6A 16 x 31 .5 1200 0.09 
2200 5170228M063FV6A 18 x 40 1840 0.09 

100 VOLTS DC WORKING; 125 VOLTS DC SURGE 
0.47 5170474M100JA6A 5 x 11 10 0.08 
1 51701 05M1 00JA6A 5 x 11 15 0.08 
2.2 5170225M100JA6A 5 x 11 22 0.08 
3.3 5170335M 1 00JA6A 5 x 11 29 0.08 

4.7 51704 75M1 00JA6A 5 x 11 37 0.08 
10 51701 06M 1 00AA6A 6.3 x 11 65 0.08 
22 5170226M100BB6A 8 x 11 .5 115 0.08 
33 5170336M100CC6A 10 x 12.5 160 0.08 

47 5170476M100C06A 10 x 16 220 0.08 
100 51701 07M1 000G6A 12.5 x 20 385 0.08 
220 5170227M100EK6A 16 x 25 590 0.08 
330 5170337M100EK6A 16 x 25 720 0.08 

470 5170477M100EN6A 16 x 31 .5 875 0.08 
1000 5170108M100FV6A 18 x 40 1320 0.08 

160 VOLTS DC WORKING; 200 VOLTS DC SURGE 
0.47 5170474M160AA6A 6.3 x 11 12 0.15 
1 5170105M160AA6A 6.3 x 11 17 0.15 
2.2 5170225M160AA6A 6.3 x 11 25 0.1 5 
3.3 5170335M160BB6A 8 x 11 .5 36 0.15 

4.7 5170475M160BB6A 8 x 11.5 43 0.15 
10 5170106M160CC6A 10 x 12.5 70 0.15 
22 5170226M160CG6A 10 x 20 130 0.15 
33 5170336M1600G6A 12.5 x 20 180 0.15 

47 5170476M1600K6A 12.5 x 25 220 0.15 
100 5170107M160EK6A 16 x 25 330 0.15 
220 5170227M 160FR6A 18 x 35.5 500 0.15 
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TYPE 5170 

STANDARD RATINGS 
Max. 

Nominal Case Ripple Current 
Size (mm) 120Hz, +105°C Max. O.F. 

I-'F Catalog Number 0 x L (I-'A) 120Hz, + 20°C 

200 VOLTS DC WORKING; 250 VOLTS DC SURGE 
0.47 5170474M200AA6A 6.3 x 11 12 0.15 
1 5170105M200AA6A 6.3 x 11 17 0.1 5 
2.2 5170225M200AA6A 6.3 x 11 25 0.15 
3. 3 5170335M200BB6A 8 x 11 .5 36 0.15 

4.7 5170475M200CC6A 10 x 12.5 50 0.15 
10 51 70106M200C06A 10 x 16 80 0.15 
22 5170226M200CG6A 10 x 20 140 0.15 
33 5170336M2000K6A 12.5 x 25 198 0.15 

47 5170476M2000K6A 12.5 x 25 220 0.15 
100 5170107M200EN6A 16 x 31 .5 335 0.15 
220 5170227M200FV6A 18 x 40 515 0.15 

250 VOLTS DC WORKING; 300 VOLTS DC SURGE 
0.47 51 70474M250AA6A 6.3 x 11 12 0.15 
1 5170105M250AA6A 6.3 x 11 17 0.15 
2.2 5170225M250BB6A 8 x 11 .5 29 0.15 
3.3 5170335M250CC6A 10 x 12.5 42 0.15 

4.7 5170475M250CC6A 10 x 12.5 50 0.15 
10 5170106M250CG6A 10 x 20 88 0.15 
22 5170226M2500K6A 12.5 x 25 155 0.15 
33 5170336M2500K6A 12.5 x 25 190 0.15 

47 5170476M250EK6A 16 x 25 230 0.15 
100 5170107M250FR6A 18 x 35 .5 340 0.1 5 
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+ 105°C 
Miniature, 
Radial Lead, 
Aluminum 
Capacitors 
Features -

• Original SMPS Output Capacitors 
• Minimal ESR Change 
• High Ripple Current Capability 
• Optional 3rd lead on Diameters ~ 12 .5mm 
• Optional 3rd lead for Axial Style 

Mounting 

General Specifications -

Operating Temperature: 
-SsoC- +10SoC. 

Voltage Range: 6.3 - 2S0 VDC. 

Capacitance Range: 4.7J..tF - 3300J..tF. 

Capacitance Tolerance: - 10%, + SO%. 

Case Size Range: 10 x 12mm -18 x 40mm. 

Termination: 2 and 3 lead radial and axial 
mount. 

Life Validation Test: 
4000 hrs @ + 1OsoC (>10mm dia.): 
3000 hrs @ + 1OsoC (10mm dia.) 

Ll CAP ~ 20% from individual 
measurements. 

Ll ESR ~ 1.1Sx initial specified limit. 
Ll DCl ~ initial specified limit. 

Shelf Test: SOO hrs. @ + 1OsoC: 
Ll CAP ~ 10% from initial measurement. 
Ll ESR ~ 1.1Sx initial specified limit. 
Ll DCl ~ 2x initial specified limit, 

(6.3-100 VDC); 
~ 3x initial specified limit (1S0-250 VDC). 

DC leakage Current: 
6.3 -100 VDC 
I = 0.03 .JCV 

150-250 VDC 
I = 0.01 CV 

I in J..tA, C in J..tF, V in Volts 
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Type 6720 

9902 

Ripple Current Multipliers: 

TEMPERATURE 

Ambient Multipliers Temp. 

+ 105°C 0.5 
+85°C 1.0 

::5+ 75°C 1.25 

FREQUENCY Hz. 

VDC 50-60 100-120 300-400 1 K-19K 
0-75 0.60 0.70 0.75 0.80 

76-100 0.45 0.55 0.70 0.80 
101-250 0.25 0.35 0.45 0.65 

low Temperature Performance: 
CapaCitance Ratio C- ssoC/C+2SoC min. @ 120Hz. 

Max VOLTAGE MULTIPLIER 
Capacitance 63-100V 0.75 
Change 150-250V 0.70 

Max VOLTAGE MULTIPLIER 
Impedance 6.3-100V 2.5 
Change 150-250V 2.0 

ESl (Typical values @ 1 MHz-10MHz): 

Nominal 
Diameter (mm) 

10 
13 
16 
18 

Typical 
ESL (nH) 

4 
7 

10 
12 

Expected Life: SEE PAGE 270. 

Performance Characteristics: 
SEE PAGE 266. 
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6720 157 F 6R3 

Catalog Numbering System 
CO 4 0 

L LEAD CODE. 0 = STRAIGHT LEADS (Standard) . 
E = LEAD FORM TO 5mm CENTERS. 
J = 3 LEAD AXIAL MOUNT. 

TYPE 6720 

o = KEYED POLARITY 3 LEAD RADIAL MOUNT. 
Y = SNAP IN FORMED LEADS. 
I = TAPE AND REEL PACKAGING. 

CASE STYlE. 2 = POLYESTER SLEEVE. 
3 = PVC SLEEVE WITH RESIN SEAL. 

(Required for exposure to halogenated cleaning solvents) . 
4 = PVC INSULATING SLEEVE (Standard) . 
5 = POLYESTER SLEEVE WITH RESIN END SEAL. 

(Required for exposure to halogenated cleaning solvents). 

CASE CODE. SEE DIMENSIONS. 

DC VOLTAGE RATING. EXPRESSED IN VOLTS. FOR RATINGS BELOW 10 VOLTS, THE LETTER " R" 
IS USED AS THE DECIMAL POINT, E.G. 6R3 = 6.3 VOLTS. 

'----CAPACITANCE TOLERANCE. F = -10, + 50%. 

I.....--- CAPACITANCE. EXPRESSED IN PICOFARADS. THE FIRST TWO DIGITS ARE SIGNIFICANT FIGURES, THE THIRD IS 
THE NUMBER OF ZEROS. 

~---SPRAGUE TYPE NUMBER. IDENTIFIES THE BASIC CAPACITOR DESIGN . 

DIMENSIONS IN MILLIMETERS 

CASE NOMINAL STYLES 2 and 4 STYLES 3 and 5 LEAD SPACING LEAD DIAMETER 
CODE DIAMETER LENGTH o Max. L Max. o Max. L Max. S. ± .6 T. ± .5 NOM. AWG NO. -

CC 10 13 10.5 14.3 10.5 16.0 5.0 N/A 0.63 22 
CD 10 16 10.5 17.0 10.5 18.8 5.0 N/A 0.63 22 
CG 10 20 10.5 21 .5 10.5 23.0 5.0 N/A 0.63 22 

DG 12.5 20 13.0 21 .5 13.0 23.0 5.0 2.5 0.81 20 
OK 12.5 25 13.0 26.5 13.0 29.0 5.0 2.5 0.81 20 
OM 12.5 26.5 13.0 28.0 13.0 29.5 5.0 2.5 0.81 20 
DT 12.5 33.5 13.0 34.2 13.0 36.0 5.0 2.5 0.81 20 
OS 12.5 42.5 13.0 43.7 13.0 45.5 5.0 2.5 0.81 20 

EK 16 25 16.5 26.2 16.5 27.9 7.5 3.8 0.81 20 
EN 16 32 16.5 33.5 16.5 36.0 7.5 3.8 0.81 20 
ER 16 36 16.5 37.5 16.5 40.0 7.5 3.8 0.81 20 
EU 16 40 16.5 41.7 16.5 42.4 7.5 3.8 0.81 20 

FR 18 36 18.5 37.5 18.5 40.0 7.5 3.8 0.81 20 
FV 18 40 18.5 42 .0 18.5 43.0 7.5 3.8 0.81 20 
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~UJ!# 

TYPE 6720 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current Max. Impedance 

Size (mm) @ +25°C (0) @ 20kHz-100kHz @ 100kHz and 
fLF Catalog Number 0 x L 120Hz 20kHz and + 85°C (A) + 25°C (0) 

6.3 VOLTS DC WORKING; 9 VOLTS DC SURGE 
150 6720157F6R3C040 10 x 16 1.10 0.70 0.50 0.60 
220 6720227F6R3CG40 10 x 20 0.75 0.40 0.70 0.33 
680 6720687F6R30M40 12.5 x 26.5 0.23 0.15 1.45 0.12 

1000 6720108F6R3EK40 16 x 25 0.16 0.09 2.05 0.085 
1200 6720128F6R30S40 12.5 x 42 .5 0.135 0.07 2.45 0.06 
1500 6720158F6R3ET 40 16 x 33 .5 0.105 0.06 2.90 0.055 
3300 6720338F6R3FV40 18 x 40 0.075 0.045 3.40 0.045 

7.5 VOLTS DC WORKING; 10 VOLTS DC SURGE 
100 6720107F7R5CC40 10 x 13 1.65 0.85 0.40 0.70 
150 6720157F7R5C040 10 x 16 1.10 0.70 0.50 0.60 
680 6720687F7R50T 40 12.5 x 33 .5 0.23 0. 12 1.75 0.10 

1000 67201 08F7R5ET 40 16 x 33 .5 0.15 0.06 2.90 0.055 
2700 6720278F7R5FV40 18 x 40 0.075 0.045 3.35 0.05 

12 VOLTS DC WORKING; 16 VOLTS DC SURGE 
100 6720107F012CC40 10 x 13 1.60 0.90 0.40 0.70 
150 6720157F012CG40 10 x 20 1.10 0.40 0.70 0.33 
470 6720477F0120M40 12.5 x 26.5 0.31 0.16 1.35 0.12 
680 6720687F0120T 40 12.5 x 33 .5 0.22 0.12 1.75 0.10 

1000 6720108F0120S40 12.5 x 42.5 0.15 0.08 2.35 0.06 
2200 6720228F012FV40 18 x 40 0.08 0.05 3.30 0.05 

15 VOLTS DC WORKING; 20 VOLTS DC SURGE 
100 6720107F015C040 10 x 16 1.35 0.70 0.50 0.50 
150 6720157F015CG40 10 x 20 0.90 0.40 0.70 0.35 
470 67204 77F0150T 40 12.5 x 33.5 0.25 0.12 1.75 0.11 
680 6720687F015EK40 16 x 25 0.18 0.09 2.00 0.09 

820 6720827F0150S40 12.5 x 42.5 0.15 0.08 2.30 0.06 
1000 67201 08F015ET 40 16 x 33.5 0.12 0.06 2.90 0.055 
1800 6720188F015FV40 18 x 40 0.08 0.05 3.30 0.05 

20 VOLTS DC WORKING; 30 VOLTS DC SURGE 
68 6720686F020C040 10 x 16 1.85 0.70 0.50 0.60 

100 6720107F020CG40 10 x 20 1.25 0.40 0.70 0.35 
330 6720337F0200M40 12.5 x 26.5 0.35 0.16 1.35 0.14 
470 6720477F020EK40 16 x 25 0.24 0.09 2.00 0.085 

560 6720567F0200S40 12.5 x 42.5 0.21 0.08 2.35 0.06 
680 6720687F020ET40 16 x 33.5 0.17 0.06 2.90 0.055 

1500 6720158F020FV40 18 x 40 0.09 0.05 3.25 0.05 

25 VOLTS DC WORKING; 35 VOLTS DC SURGE 
47 6720476F025CC40 10 x 13 2.35 0.90 0.40 0.85 
68 6720686F025C040 10 x 16 1.65 0.70 0.50 0.60 

330 6720337F0250T 40 12.5 x 33.5 0.29 0.12 1.75 0.10 

470 6720477F0250S40 12.5 x 42.5 0.22 0.08 2.35 0.07 
680 6720687F025EU40 16 x 40 0.18 0.075 2.45 0.075 

1200 6720128F025FV40 18 x 40 0.10 0.05 3.20 0.055 

40 VOLTS DC WORKING; 55 VOLTS DC SURGE 
47 6720476F040C040 10 x 13 2.30 1.10 0.35 0.85 

220 6720227F040EK40 16 x 25 0.48 0.14 1.65 0.12 
330 6720337F040ET 40 16 x 33 .5 0.32 0.12 2.25 0.08 

390 6720397F0400S40 12.5 x 42.5 0.27 0.15 1.90 0.10 
820 6720827F040FV40 18 x 40 0.16 0.075 2.60 0.08 
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MINIATURE RADIAL LEAD CAPACITORS 

TYPE 6720 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current Max. Impedance 

Size (mm) @ +25°C (fl) @ 20kHz-100kHz @ 100kHz and 
J.!F Catalog Number 0 x L 120Hz 20kHz and + 85°C (A) + 25°C (0) 

50 VOLTS DC WORKING; 75 VOLTS DC SURGE 
22 6720226F050C040 10 x 13 4.80 1.60 0.32 1.35 

100 67201 07F0500T 40 12.5 x 33.5 0.80 0.26 1.15 0.22 
150 6720157F050EK40 16 x 25 0.55 0.22 1.30 0.18 
180 6720187F0500S40 12.5 x 42 .5 0.50 0.18 1.55 0.15 
220 6720227F050ET 40 16 x 33 .5 0.40 0.15 1.85 0.12 
470 6720477F050FV40 18 x 40 0.25 0.09 2.40 0.095 

60 VOLTS DC WORKING; 85 VOLTS DC SURGE 
15 6720156F060C040 10 x 13 7.00 2.00 0.28 1.70 
22 6720226F060CG40 10 x 20 4.60 1.20 0.40 1.00 
68 6720686F0600M40 12.5 x 26.5 1.25 0.45 0.80 0.38 

100 6720107F060EK40 16 x 25 0.90 0.28 1.20 0.24 
120 6720127F0600S40 12.5 x 42.5 0.80 0.24 135 0.20 
150 6720157F060ET 40 16 x 33.5 0.60 0.18 1.65 0.15 
390 6720397F060FV40 18 x 40 0.30 0.11 2.20 0.11 

75 VOLTS DC WORKING; 100 VOLTS DC SURGE 
12 6720126F075C040 10 x 13 8.50 2.20 0.26 1.75 
18 6720186F075CG40 10 x 20 5.60 1.25 0.35 1.05 
82 6720826F075EK40 16 x 25 1.00 0.30 1.10 0.24 

120 6720127F075ET 40 16 x 33 .5 0.68 0.18 1.50 0.16 
270 6720277F075FV40 18 x 40 0.36 0.11 2.10 0.12 

100 VOLTS DC WORKING; 125 VOLTS DC SURGE 
8.2 6720825F100CC40 10 x 13 12.30 3.10 0.20 2.60 

10 67201 06F1 00C040 10 x 16 10.00 2.30 0.26 1.80 
33 6720336F1000M40 12.5 x 26.5 2.55 0.55 0.72 0.39 
68 6720686F100EK40 16 x 25 1.20 0.31 1.05 0.26 

120 6720127F1 OOET 40 16 x 33 .5 0.68 0.19 1.50 0.17 
180 6720187F100FV40 18 x 40 0.52 0.12 2.10 0.12 

150 VOLTS DC WORKING; 200 VOLTS DC SURGE 
6.8 6720685F150CG40 10 x 20 20.00 2.00 0.31 1.75 

22 6720226F1500T 40 12.5 x 33.5 6.20 0.60 0.75 0.52 
39 6720396F150ET 40 16 x 33.5 3.50 0.35 1.15 0.28 
68 6720686F150FV40 18 x 40 2.00 0.19 1.80 0.16 

200 VOLTS DC WORKING; 250 VOLTS DC SURGE 
4.7 6720475F200CG40 10 x 20 22.50 1.95 0.31 1.75 

15 6720156F2000T 40 12.5 x 33.5 7.00 0.58 0.76 0.55 
27 6720276F200ET40 16 x 33.5 3.90 0.34 1.16 0.30 
47 6720476F200FV40 18 x 40 2.30 0.18 1.90 0.165 

250 VOLTS DC WORKING; 300 VOLTS DC SURGE 
8.2 6720825F2500M40 12.5 x 26.5 15.00 1.90 0.38 2.00 

10 67201 06F2500T 40 12.5 x 33.5 12.00 1.50 0.48 1.60 
22 6720226F250ET 40 16 x 33.5 5.50 0.72 0.80 0.73 
39 6720396F250FV40 18 x 40 3.10 0.36 1.30 0.36 
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TYPICAL CURVES @ + 25°C 
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+ 105°C 
Miniature, 
Radial Lead 
Aluminum 
Capacitors 
Features -

• Improved SMPS Output Capacitors 
• Highest Ripple Current Ratings 

per Case Size 
• High CV 
• Optional 3rd Lead on 

Diameters ~ 12.Smm 
• Optional 3rd Lead for Axial Style 

Mounting 

General Specifications -
Operating Temperature: 

-55°C- +105°C. 

Voltage Range: 6.3 - 63 VDC. 

Capacitance Range: 33p,F - 6800p,F. 

Capacitance Tolerance: ± 20%. 

Case Size Range: 10 x 12mm -18 x 40mm. 

Termination: 2 and 3 lead radial and axial 
mount . 

Life Validation Test: 
4000hrs@ +105°C(~13mmdia. ): 

3000 hrs @ + 105°C (10mm dia.): 
d CAP ,:5; 20% (6.3-25 VDC), ,:5; 15% 

(40-63 VDC) from initial measurement. 
d ESR ~ 1.3x initial specified limit. 
d DCl ,:5; 2x initial specified limit. 

Shelf Test: 1000 hrs. @ + 105°C: 
d CAP ,:5; 20% (6.3-25 VDC), ,:5; 15% 

(40-63 VDC) from initial measurement. 
d ESR ,:5; 1.3x initial specified limit. 
d DCl ,:5; 2x initial specified limit. 

DC Leakage Current: 
I = 0.01 CV, 2 minutes charge time. 
I = 0.03 CV, 1 minute charge time. 

I in p,A, C in p,F, V in Volts 

64 

Type 6780 

9903 

Ripple Current Multipliers: 

TEMPERATURE 

Ambient Multipliers Temp. 

+ 105°C 1.0 
+85°C 2.2 
+ 75°C 2.7 

::5:+ 65°C 3.0 

FREQUENCY Hz. 

Low Temperature Performance: 
Capacitance Ratio C-ssoC/C+2SoC min. @ 120Hz. 

Max VOLTAGE MULTIPLIER 
Capacitance 63-16V 0.75 
Change 25·63V 0.85 

Max VOLTAGE MULTIPLIER 
Impedance 6.3-16V 2.D 
Change 25-63V 1.5 

ESL (Typical values @ 1 MHz-1 OMHz): 

Nominal 
Diameter (mm) 

10 
13 
16 
18 

Expected Life: SEE PAGE 270. 

Performance Characteristics: 
SEE PAGE 266. 

Typical 
ESL (nH) 

4 
7 

10 
12 
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6780 108 M 010 

TYPE 6780 

Catalog Numbering System 
OM 4 0 

L TERMINAL CODE. 0 = STRAIGHT LEADS (Standard) . 
E = LEAD FORM TO 5mm CENTERS. 
J = 3 LEAD AXIAL MOUNT. 
o = KEYED POLARITY 3 LEAD RADIAL MOUNT. 
V = SNAP IN FORMED LEADS. 
I = TAPE AND REEL PACKAGING. 

CASE STYLE. 2 = POLYESTER SLEEVE. 
3 = PVC SLEEVE WITH RESIN SEAL. 

(Required for exposure to halogenated cleaning solvents). 
4 = PVC INSULATING SLEEVE (Standard) . 
5 = POLYESTER SLEEVE WITH RESIN END SEAL. 

(Required for exposure to halogenated cleaning solvents). 

CASE CODE. SEE DIMENSIONS. 

DC VOLTAGE RATING. IN VOLTS . 'R' INDICATES A DECIMAL POINT. FOR EXAMPLE, 
6R3 = 6.3 VOLTS . 

CAPACITANCE TOLERANCE. M = ± 20% (Standard) 
F = -10%, + 50% (Special Order) 

~--CAPACITANCE. EXPRESSED IN PICOFARADS. THE FIRST TWO DIGITS ARE SIGNIFICANT FIGURES, THE THIRD 
IS THE NUMBER OF ZEROS. 

~---SPRAGUE TYPE NUMBER. IDENTIFIES THE BASIC CAPACITOR DESIGN. 

DIMENSIONS IN MILLIMETERS 

CASE NOMINAL STYLES 2 and 4 STYLES 3 and 5 LEAD SPACING LEAD DIAMETER 
CODE DIAMETER LENGTH o Max. L Max. o Max. L Max. S, ± .6 T, ± .5 NOM. AWG NO. 

CC 10 13 10.5 14.3 10.5 16.0 5.0 N/A 0.63 22 
CD 10 16 10.5 17.0 10.5 18.8 5.0 N/A 0.63 22 
CG 10 20 10.5 21 .5 10.5 23 .0 5.0 N/A 0.63 22 

DG 12.5 20 13.0 21 .5 13.0 23.0 5.0 2.5 0.81 20 
OK 12.5 25 13.0 26.5 13.0 29.0 5.0 2.5 0.81 20 
OM 12.5 26.5 13.0 28.0 13.0 29.5 5.0 2.5 0.81 20 
DT 12.5 33.5 13.0 34.2 13.0 36.0 5.0 2.5 0.81 20 
OS 12.5 42 .5 13.0 43.7 13.0 45.5 5.0 2.5 0.81 20 

EK 16 25 16.5 26.2 16.5 27.9 7.5 3.8 0.81 20 
EN 16 32 16.5 33.5 16.5 36.0 7.5 3.8 0.81 20 
ER 16 36 16.5 37.5 16.5 40.0 7.5 3.8 0.81 20 
EU 16 40 16.5 41.7 16.5 42.4 7.5 3.8 0.81 20 

FR 18 36 18.5 37.5 18.5 40.0 7.5 3.8 0.81 20 
FV 18 40 18.5 42.0 18.5 43.0 7.5 3.8 0.81 20 
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«(11) SPRflGUE® MINIATURE RADIAL LEAD CAPACITORS 

TYPE 6780 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Max. Impedance 

Size (mm) (Q) @ +25°C Ripple Current 100kHz +25°C 
/LF Catalog Number D x L 120Hz 20kHz 20-100kHz + 105°C (A) (Q) 

6.3 VOLTS DC WORKING; 9 VDC SURGE 
330 678D337M6R3CC4D 10 x 13 0.540 0.213 0.36 0.213 
470 678D477M6R3CD4D 10 x 16 0.340 0.133 0.49 0.132 

1000 678D108M6R3DG4D 12.5 x 20 0.200 0.071 0.83 0.070 
1500 678D158M6R3DM4D 12.5 x 26.5 0.110 0.060 0.73 0.059 
2200 678D228M6R3EK4D 16 x 25 0.110 0.041 1.36 0.045 
3300 678D338M6R3DS4D 12.5 x 42.5 0.067 0.031 1.67 0.032 
3300 678D338M6R3EN4D 16 x 32 0.078 0.037 1.58 0.040 
4700 678D478M6R3FR4D 18 x 36 0.066 0.029 2.02 0.031 
6800 678D688M6R3FV4D 18 x 40 0.054 0.024 2.33 0.026 

10 VOLTS DC WORKING; 13 VOLTS DC SURGE 
220 678D227M010CC4D 10 x 13 0.550 0.215 0.36 0.215 
330 678D337M010CD4D 10 x 16 0.350 0.135 0.46 0.134 
470 678D477M010CG4D 10 x 20 0.235 0.092 0.63 0.090 

1000 678D1 08M01 ODM4D 12.5 x 26.5 0.120 0.062 0.98 0.061 
2200 678D228M010EK4D 16 x 25 0.115 0.042 1.52 0.046 
2700 678D278M010DS4D 12.5 x 42 .5 0.075 0.032 1.65 0.033 
3300 678D338M010EN4D 16 x 32 0.085 0.038 1.56 0.041 
4700 678D4 78M01 OFR4D 18 x 36 0.070 0.031 1.97 0.033 
5600 678D568M010FV4D 18 x 40 0.060 0.026 2.24 0.028 

16 VOLTS DC WORKING; 20 VOLTS DC SURGE 
220 678D227M016CC4D 10 x 13 0.585 0.217 0.40 0.217 
330 678D337M016CD4D 10 x 16 0.370 0.137 0.52 0.136 
470 678D477M016CG4D 10 x 20 0.250 0.098 0.70 0.094 

1000 678D108M016DM4D 12.5 x 26.5 0.130 0.066 1.00 0.065 
1000 678D108M016EK4D 16 x 25 0.120 0.042 135 0.046 
1800 678D188M016DS4D 12.5 x 42.5 0.080 0.032 1.64 0.034 
2200 678D228M016ER4D 16 x 36 0.074 0.032 1.78 0.034 
3300 678D338M016FR4D 18 x 36 0.074 0.032 1.94 0.034 
3900 678D398M016FV4D 18 x 40 0.061 0.026 2.23 0.028 

20 VOLTS DC. WORKING; 30 VOLTS DC SURGE 
220 678D227M020CD4D 10 x 16 0.380 0.150 0.41 0.148 
330 678D337M020CG4D 10 x 20 0.270 0.100 0.61 0.098 
470 678D477M020DG4D 12.5 x 20 0.250 0.077 0.45 0.075 
680 678D687M020DM4D 12.5 x 26.5 0.140 0.067 0.96 0.067 

1000 678D1 08M020DT 4D 12.5 x 32.5 0.115 0.048 0.78 0.045 
1500 678D158M020DS4D 12.5 x 42.5 0.085 0.033 1.63 0.035 
2200 678D228M020ER4D 16 x 36 0.077 0.032 1.80 0.034 
3300 678D338M020FV4D 18 x 40 0.061 0.026 2.25 0.028 

25 VOLTS DC WORKING; 35 VOLTS DC SURGE 
100 678D107M025CC4D 10 x 13 0.700 0.250 0.32 0.250 
220 678D227M025CG4D 10 x 20 0.300 0.105 0.59 0.100 
330 678D337M025DG4D 12.5 x 20 0.270 0.078 0.79 0.076 
470 678D477M025DM4D 12.5 x 26.5 0.160 0.067 0.97 0.068 

1000 678D108M025DS4D 12.5 x 42.5 0.090 0.034 1.60 0.036 
1000 678D108M025EN4D 16 x 32 0.095 0.039 1.54 0.041 
2200 678D228M025FV4D 18 x 40 0.062 0.026 2.22 0.028 

40 VOLTS DC WORKING; 55 VOLTS DC SURGE 
47 678D476M040CC4D 10 x 13 0.950 0.265 0.28 0.265 

100 678D107M040CD4D 10 x 16 0.580 0.165 0.38 0.165 
330 678D337M040DM4D 12.5 x 26.5 0.200 0.068 0.93 0.070 
470 678D477M040EK4D 16 x 25 0.133 0.046 1.28 0.050 
680 678D687M040DS4D 12.5 x 42.5 0.093 0.035 1.57 0.037 

1000 678D 1 08M040E R4D 16 x 36 0.080 0.033 1.76 0.035 
1500 678D158M040FV4D 18 x 40 0.063 0.027 2.19 0.030 
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(Oi) SPRJlGUE' MINIATURE RADIAL LEAD CAPACITORS 

TYPE 6780 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Max. Impedance 

Size (mm) (n) @ +25°C Ripple Current 100kHz + 25°C 
JlF Catalog Number 0 x L 120Hz 20kHz 20-100kHz + 105°C (A) (n) 

50 VOLTS DC WORKING; 75 VOLTS DC SURGE 
47 6780476M050CC40 10 x 13 1.250 0.275 0.28 0.275 

100 6780107M050CG40 10 x 20 0.520 0.115 0.57 0.112 
220 6780227M0500M40 12.5 x 26.5 0.240 0.069 0.93 0.071 
330 6780337M050EK40 16 x 25 0.150 0.048 1.26 0.052 
470 6780477M0500S40 12.5 x 42.5 0.110 0.036 1.55 0.039 
470 6780477M050EN40 16 x 32 0.118 0.041 1.50 0.043 

1000 6780108M050FV40 18 x 40 0.077 0.028 2.15 0.032 
63 VOLTS DC WORKING; 80 VOLTS DC SURGE 

33 6780336M063CC40 10 x 13 1.600 0.288 0.27 0.288 
47 6780476M063C040 10 x 16 1.000 0.180 0.37 0.180 

100 6780107M0630G40 12.5 x 20 0.450 0.093 0.72 0.090 
220 6780227M0630T 40 12.5 x 32.5 0.160 0.055 1.10 0.054 
220 6780227M063EK40 16 x 25 0.170 0.050 1.23 0.054 
330 6780337M0630S40 12.5 x 42.5 0.130 0.038 1.51 0.040 
330 6780337M063EN40 16 x 32 0.140 0.043 1.47 0.045 
470 6780477M063ER40 16 x 36 0.120 0.035 1.70 0.038 
680 6780687M063FV40 18 x 40 0.090 0.029 2.12 0.033 
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Miniature Axial 
Lead Capacitors 

300 .......... . ..... . .... ...... . . .. . . .. ... . .... . . ... ..... .. .. .. . . 75 
5000 .. . .... . . . . . . . .. .. . . . .... . .... . ...... ... .. ... . ... ... . ....... 82 
5160 . . ......... .. .... . ........ .. .. . .... . .... . .. . .... .. . . . . ... . .. 92 
6000 . .. .. .... . . . ..... . ........ .... . . ......... . ... . ... .. .. . .... . . 98 
6100 . ..... .. ... . .. . . . .. . .................... . ... . ....... . ... . ... 106 
6300 . ...... . ... . .. ..... . .. ....... ... ........... . .. . .. ... . ... .... 112 
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OUTLINE DRAWINGS 
DIMENSIONS IN MILLIMETERS 

TYPES 5000, 300, 6300 TYPE 5160 

f 
D 
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i 

f 

31.75 
MIN . , 
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31.75 
MIN. 
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r 
50.8 

~ 3.175 

0.76 
TYP. 

o 

L 
MAX. 

1 
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NO. 20 AWG 
0 .81 DIA . 

Dwg . No. A-14 ,831 

TYPE 6000 

-.-

VENT 
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NO. 20 AWG 
0 .81 DIA. 

Dwg. No. A-14 ,832 

72 
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INCH 
MM 

TAPE AND REEL PACKAGING SPECIFICATIONS 
TO EIA STANDARD EIA-296D FOR TYPES 30D, 500D, 630D 

LEAD CODE "T" 

OPTIONAL 
DESIGN 

i RECESS DEPTH 
0 .374 
gs-MINIMUM 

r HUB RECESS I D 
1156 2500 

~~ __ .;!-'!--_ --'-- 2936 , 63.5 "F""~"q 
OR ~696i II 

OVERALL 
LENGTH 

[ IN] 

I"'W
I 

"A" 

ARBOR HOLE DIA 
a 562 TO 0625 
1427 1588 

CORE 
DI A 

1437 3 000 
3650, 7620 

OR ~;;~ 'L B~['M"M ~AO 
EXTENSION 
0062 
-1-6-

Dwg. No. A-14,875 

Dimensions With Insulating Sleeve With Epoxy End Seal A 8* Approximate t 
D L L Component Spacing Tape Spacing Units Per Reel 

Case MM Inch MM Inch Max, Max, ± 0,508 ± 0,020 ± 0,062 
Size ± 0.41 ± 0,016 ±0,79 ± 0,031 MM Inch MM Inch MM Inch Min, Max. 

BA 6,60 0.260 13.61 0,536 15,88 0,625 10 0.400 52.4 2,062 500 1000 
BB 6.60 0.260 18.36 0.732 20.63 0.812 10 0.400 52.4 2.062 500 1000 
CB 8.18 0.322 18.36 0.732 20.63 0.812 10 0.400 52.4 2.062 400 800 

CC 8.18 0.322 21.43 0.844 23.80 0.937 10 0.400 63.5 2.500 400 800 
DB 9.78 0.385 18.36 0.723 20.63 0.812 15 0.600 52.4 2.062 300 450 
DC 9.78 0.385 21.43 0.844 23.80 0.937 15 0.600 63.5 2.500 300 450 

DD 9.78 0.385 24.71 0.973 26.97 1.062 15 0.600 63.5 2.500 250 450 
DF 9.78 0.385 32.66 1.286 34.93 1.375 15 0.600 73.0 2.875 250 450 
DH 9.78 0.385 39.01 1.536 41.28 1.625 15 0.600 73.0 2.875 250 450 

EF 11 .38 0.448 32.66 1.286 34.93 1.375 15 0.600 73.0 2.875 250 400 
EH 11.38 0.448 39.01 1.536 41.28 1.625 15 0.600 73.0 2.875 250 400 
FF 12.70 0.500 32.94 1.297 34.93 1.375 15 0.600 73.0 2.875 200 350 

FH 12.70 0.500 39.01 1.536 41 .28 1.625 15 0.600 73.0 2.875 200 350 
FK 12.70 0.500 45.64 1.797 47.62 1.875 15 0.600 77.8 3.062 200 350 

*Recommended spacing for capacitors listed. Other spacings available on special order. 
tFor quantities greater than the maximum shown for each case size , the maximum quantity will be wound on reels with the last quantity being variable . 

For example, an order for 1500 pieces of case size 8A, will consist of 1 reel with 1000 units and 1 reel with 500 units . 
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(~)SPRnGUE® _________ T_AP_E __ AN_D __ RE_E_L_P_A_C_K_A_G_IN_G_S_P_E_CI_F_IC_A_TI_O_N_S 

CASE 
CODE 

JL 

LL 

LM 

MM 

MN 

NP 

NP 

NR 

NR 

PR 

PR 

PS 

TAPE AND REEL SPECIFICATIONS 
TYPE 5160 

TAPING W 
CODE TAPE WIDTH 

B 52.4mm 

B 52.4 

B 52.4 

B 52.4 

B 63.5 

B 63.5 

C 73.0 

B 63.5 

C 73.0 

B 63.5 

C 73.0 

B 73.0 

74 

@ White tape for 
+ positive polarity 

Owg . No. A-14,88 1 

SPECIFICATIONS 

P 
PITCH OF COMPONENT 

10mm 

10 

10 

10 

10 

15 

15 

15 

15 

15 

15 

15 

QUANTITY IREEL 

1500 

1300 

1300 

1000 

1000 

500 

500 

500 

500 

350 

350 

350 



~S~~UE' _______ M_IN_I_M_U_R_E_A_XI_A_L_LE_A_D_C_A_PA_C_IT_O_R_S 

+ 105°C 
General Purpose 
Miniature Axial Lead, 
Aluminum Capacitors 

Features -

• + 105°C, long Life, High Performance 
• High CV Per Case Size 
• Case Sizes to 18mm Diameters 

General Specifications -

Operating Temperature: 
-40°C- +105°C. 

Voltage Range: 3 - 250 VDC. 

Capacitance Range: 1 {.tF - 3,900{.tF. 

Capacitance Tolerance: ± 20%. 

Case Size Range: 6.3 x 13mm -18 x 40mm . 

Termination: Axial leads. 

Life Validation Test: 2000 hrs @ + 105°C: 
~ CAP ::5: 20% from initial measurement. 
~ ESR ::5: 1.5x initial specified limit. 
~ DCl ::5: initial specified limit. 

Shelf Test: 500 hrs @ +85°C: 
~ CAP ::5: 20% from initial measurement. 
~ ESR ::5: 1.5x initial specified limit. 
~ DCl ::5: 2x initial specified limit. 
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Type 300 

DC leakage Current: 
3 -16 VDC 25-250 VDC 

9904 

I = 0.1 .,j CV + 2 I = 0.2 .,j CV + 2 
I in {.tA, C in {.tF, V in Volts 

Ripple Current Multipliers: 

TEMPERATURE 

Ambient Multipliers Temp 

+105°C 0.5 
+85°C 1.0 

~+55°C 2.0 

FREQUENCY Hz 

VDC 50-50 100-120 300-400 1K-100K 

3-50 0.9 1.0 1.1 1.4 
51-250 0.8 1.0 1.3 1.6 

Expected Life: SEE PAGE 270. 

Performance Characteristics: 
SEE PAGE 266. 



(~)SPRnGUE® ______________ M_I_N_IA_T_U_RE __ AX_I_A_L_L_EA_D __ CA_P_A_C_IT_O_R_S 

300 826 M 003 

Catalog Numbering System 

BA 2 A 

l L pACKAGING. A = BULK PACK (Standard). 
T = TAPE AND REEL. 

CASE STYLE. 2 = POLYESTER INSULATING SLEEVE (Standard) . 
5 = POLYESTER SLEEVE WITH RESIN END SEAL. 

TYPE 300 

(Required for exposure to halogenated cleaning solvents). 

CASE CODE. SEE DIMENSIONS, BELOW. 

'---- DC VOLTAGE RATING. EXPRESSED IN VOLTS . THE LEDER 'R' SIGNIFIES A DECIMAL POINT. 

'----CAPACiTANCE TOLERANCE. M = ± 20%. 

'----CAPACiTANCE. EXPRESSED IN PICOFARADS. THE FIRST TWO DIGITS ARE SIGNIFICANT FIGURES, THE THIRD IS 
THE NUMBER OF ZEROS. 

'-----SPRAGUE TYPE NUMBER. IDENTIFIES THE BASIC CAPACITOR DESIGN . 

DIMENSIONS IN MILLIMETERS 

Case Nominal Style 2 Style 5 
Code Diameter Length D Max. L Max. D Max. L Max. 
BA 6.3 13 7.0 14.4 7.0 15.9 
BB 6.3 17.5 7.0 19.2 7.0 20.7 

CB 8 17.5 8.6 19.2 8.6 20.7 
CC 8 20.5 8.6 22.3 8.6 23.8 

DC 9.5 20.5 10.2 22.3 10.2 23 .8 
DD 9.5 24 10.2 25.5 10.2 27.0 
DF 9.5 32 10.2 33 .5 10.2 35.0 
DH 9.5 38 10.2 39.8 10.2 41.3 

EF 11 32 11 .8 33.5 11 .8 35.0 
EH 11 38 11.8 39.8 11 .8 41.3 

FH 12.5 38 13.1 39.8 13.1 41.3 
FK 12.5 44.5 13.1 46.5 13.1 48.0 

GH 16 38 16.6 39.8 16.6 41 .3 
GK 16 44.5 16.6 46.5 16.6 48.0 

LS 18 40 18.7 42.5 18.7 43.0 
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1ft &\t_ SPRnGUE· MINIATURE AXIAL LEAD CAPACITORS 
'l.''-J1.l' 

TYPE 300 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current 

Size (mm) + 25°C, 120Hz +85°C, 120Hz 
/IF Catalog Number D x L (D) (A) 

3 VOLTS DC WORKING; 4 VOLTS DC SURGE 
82 30D826M003BA2A 6.3 x 13 6.647 0.094 

220 30D227M003BB2A 6.3 x 17.5 2.511 0.175 
330 30D337M003CB2A 8 x 17.5 1.674 0.243 
390 30D397M003CC2A 8 x 20.5 1.369 0.288 
820 30D827M003DC2A 9.5 x 20.5 0.664 0.461 

1000 30D108M003DD2A 9.5 x 24 0.551 0.537 
1500 30D158M003DF2A 9.5 x 32 0.386 0.725 
2700 30D278M003DH2A 9.5 x 38 0.223 104 

3300 30D338M003EH2A 11 x 38 0.192 1.21 
3900 30D398M003FH2A 12.5 x 38 0.156 1.45 
4700 30D478M003FK2A 12.5 x 44.5 0.143 1.62 
5600 30D568M003GH2A 16 x 38 0.126 1.84 
8200 30D828M003GK2A 16 x 44.5 0.094 2.28 

10000 30D109M003LS2A 18 x 40 0.084 2.49 

6.3 VOLTS DC WORKING; 8 VOLTS DC SURGE 
68 30D686M6R3BA2A 6.3 x 13 6.16 0.098 

150 30D157M6R3BB2A 6.3 x 17.5 2.875 0.163 
220 30D227M6R3CB2A 8 x 17.5 1.916 0.227 
330 30D337M6R3CC2A 8 x 20.5 1.277 0.299 
680 30D687M6R3DC2A 9.5 x 20.5 0.616 0.479 
820 30D827M6R3DD2A 9.5 x 24 0.507 0.559 

1200 30D128M6R3DF2A 9.5 x 32 0.345 0.767 
1800 30D188M6R3DH2A 6.5 x 38 0.248 1.981 
2200 30D228M6R3EF2A 11 x 32 0.206 1.08 

2700 30D278M6R3EH2A 11 x 38 0.181 1.25 
3900 30D398M6R3FK2A 12.5 x 44.5 0.132 1.69 
4700 30D478M6R3GH2A 16 x 38 0.118 1.91 
6800 30D688M6R3GK2A 16 x 44.5 0.095 2.27 
8200 30D828M6R3LS2A 18 x 40 0.086 2.46 

10 VOLTS DC WORKING; 12 VOLTS DC SURGE 
47 30D476M010BA2A 6.3 x 13 7.487 0.089 

100 30D1 07M01 OBB2A 6.3 x 17. 5 3.561 0.147 
220 30D227M010CB2A 8 x 17.5 1.612 0.247 
330 30D337M010CC2A 8 x 20.5 1.081 0.325 
470 30D477M010DC2A 9.5 x 20.5 0.748 0.434 
680 30D687M010DD2A 9.5 x 24 0.521 0.552 

1000 30D1 08M01 ODF2A 9.5 x 32 0.356 0.755 
1500 30D158M010DH2A 6.5 x 38 0.254 0.968 

1500 30D158M010EF2A 11 x 32 0.254 0.976 
2200 30D228M010EH2A 11 x 38 0.184 1.24 
3900 30D398M010FK2A 12.5 x 44.5 0.108 1.87 
3900 30D398M010GH2A 16 x 38 0.108 1.99 
5600 30D568M010GK2A 16 x 44.5 0.091 2.32 
6800 30D688M010LS2A 18 x 40 0.085 2.48 

12 VOLTS DC WORKING; 15 VOLTS DC SURGE 
39 30D396M012BA2A 6.3 x 13 8.454 0.084 
68 30D686M012BB2A 6.3 x 17.5 4.982 0.124 

150 30D157M012CB2A 8 x 17.5 2.325 0.207 
220 30D227M012CC2A 8 x 20.5 1.55 0.271 
330 30D337M012DC2A 9.5 x 20.5 1.03 0.371 
560 30D567M012DD2A 9.5 x 24 0.593 0.518 
820 30D827M012DF2A 9.5 x 32 0.411 0.704 

1200 30D128M012DH2A 6.5 x 38 0.279 0.924 
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«r &\t. SPRflGUE® ~fJ1:!' 
MINIATURE AXIAL LEAD CAPACITORS 

TYPE 300 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current 

Size (mm) + 25°C, 120Hz + 85°C, 120Hz 
J.tF Catalog Number D x L (0) (A) 

12 VOLTS DC WORKING; 15 VOLTS DC SURGE (Cont.) 
1200 30D128M012EF2A 11 x 32 0.292 0.908 
1800 30D188M012EH2A 11 x 38 0.203 1.18 
2700 30D278M012FK2A 12.5 x 44.5 0.145 1.61 
3300 30D338M012GH2A 16 x 38 0.127 1.83 
4700 30D478M012GK2A 16 x 44.5 0.102 2.91 
5600 30D568M012LS2A 18 x 40 0.101 2.27 

16 VOLTS DC WORKING; 20 VOLTS DC SURGE 
33 30D336M016BA2A 6.3 x 13 9.814 0.078 
68 30D686M016BB2A 6.3 x 17.5 4.732 0.127 

150 30D157M016CB2A 8 x 17.5 2.208 0.212 
220 30D227M016CC2A 8 x 20.5 1.471 0.278 
330 30D337M016DC2A 9.5 x 20.5 1.981 0.379 
470 30D477M016DD2A 9.5 x 24 0.679 0.483 
680 30D687M016DF2A 9.5 x 32 0.473 0.655 

1200 30D1 28M016DH2A 6.5 x 38 0.265 0.947 

1200 30D128M016E F2A 11 x 32 0.265 0.953 
1800 30D188M016EH2A 11 x 38 0.186 1.23 
2700 30D278M016FK2A 12.5 x 44.5 0.138 1.65 
2700 30D278M016GH2A 16 x 38 0.138 1.75 
4700 30D478M016GK2A 16 x 44.5 0.093 2.29 
5600 30D568M016LS2A 18 x 40 0.082 2.52 

20 VOLTS DC WORKING; 25 VOLTS DC SURGE 
27 30D276M020BA2A 6.3 x 13 11 .45 0.072 
56 30D566M020BB2A 6.3 x 17.5 5.36 0.119 
82 30D826M020CB2A 8 x 17.5 3.705 0.164 

150 30D157M020CC2A 8 x 20.5 2.11 0.233 
220 30D227M020DC2A 9.5 x 20.5 1.41 0.318 
390 30D397M020DD2A 9.5 x 24 0.763 0.456 
680 30D687M020DF2A 9.5 x 32 0.451 0.671 
820 30D827M020DH2A 6.5 x 38 0.371 0.802 

1000 30D108M020EF2A 11 x 32 0.323 0.863 

1500 30D158M020EH2A 11 x 38 0.221 1.14 
1800 30D188M020FK2A 12.5 x 44.5 0.195 1.39 
2700 30D278M020GH2A 16 x 38 0.132 1.81 
3300 30D338M020GK2A 16 x 44.5 0.118 2.04 
3900 30D398M020LS2A 18 x 40 0.104 2.24 

25 VOLTS DC WORKING; 35 VOLTS DC SURGE 
22 30D226M025BA2A 6.3 x 13 13.27 0.067 
47 30D476M025BB2A 6.3 x 17.5 6.128 0.112 
68 30D686M025CB2A 8 x 17.5 4.267 0.152 

100 30D107M025CC2A 8 x 20.5 2.914 0.197 
220 30D227M025DC2A 9.5 x 20.5 1.327 0.326 
330 30D337M025DD2A 9.5 x 24 0.885 0.423 
470 30D477M025DF2A 9.5 x 32 0.612 0.575 
820 30D827M025DH2A 6.5 x 38 0.351 0.823 

680 30D687M025EF2A 11 x 32 0.426 0.752 
1000 30D128M025EH2A 11 x 38 0.239 1.09 
1500 30D158M025FK2A 12.5 x 44.5 0.21 1.34 
1800 30D188M025GH2A 16 x 38 0.168 1.59 
2700 30D278M025GK2A 16 x 44.5 0.127 1.96 
3300 30D338M025LS2A 18 x 40 0.108 2. 19 
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1ft 4\t. SPRJlGUE· MINIATURE AXIAL LEAD CAPACITORS 
"-Ull 

TYPE 300 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current 

Size (mm) + 25°C, 120Hz + 85°C, 120Hz 
/LF Catalog Number 0 x L (Q) (A) 

35 VOLTS DC WORKING; 45 VOLTS DC SURGE 
18 300186M035BA2A 6.3 x 13 15 0.063 
33 300336M035BB2A 6.3 x 17.5 8.33 0.096 
56 300566M035CB2A 8 x 17.5 4.78 0.144 
82 300826M035CC2A 8 x 20.5 3.308 0.185 

100 300107M0350C2A 9.5 x 20.5 2.74 0.212 
220 300227M035002A 9.5 x 24 1.25 0.356 
330 300337M0350F2A 9.5 x 32 0.83 0.495 
560 300567M0350H2A 6.5 x 38 0.478 0.706 

560 30D567M035EF2A 11 x 32 0.478 0.711 
1000 300108M035EH2A 11 x 38 0.274 1.02 
1200 300128M035FK2A 12.5 x 44.5 0.225 1.29 
1200 300128M035GH2A 16 x 38 0.225 1.38 
2200 300228M035GK2A 16 x 44. 5 0.125 1.98 
2700 300278M035LS2A 18 x 40 0.114 2.14 

40 VOLTS DC WORKING; 50 VOLTS DC SURGE 
15 300156M040BA2A 6.3 x 13 17.6 0.058 
22 300226M040BB2A 6.3 x 17.5 11.7 0.081 
47 300476M040CB2A 8 x 17.5 5.435 0.134 
68 300686M040CC2A 8 x 20.5 3.785 0.173 

100 300107M0400C2A 9.5 x 20.5 2.585 0.234 
180 300187M040002A 9.5 x 24 1.413 0.335 
270 300277M0400F2A 9.5 x 32 0.963 0.459 
470 300477M0400H2A 6.5 x 38 0.543 0.663 

470 300477M040EF2A 11 x 32 0.543 0.667 
680 300687M040EH2A 11 x 38 0.378 0.865 

1000 300108M040FK2A 12.5 x 44.5 0.258 1.21 
1200 300128M040GH2A 16 x 38 0.212 1.42 
1800 300188M040GK2A 16 x 44.5 0.15 1.81 
2200 300228M040LS2A 18 x 40 0.125 2.04 

50 VOLTS DC WORKING; 65 VOLTS DC SURGE 
10 300106M050BA2A 6.3 x 13 25.85 0.048 
22 300226M050BB2A 6.3 x 17.5 11.7 0.081 
33 300336M050CB2A 8 x 17. 5 7.85 0.112 
68 300686M050CC2A 8 x 20.5 3.785 0.1 73 

100 300107M0500C2A 9.5 x 20.5 2.585 0.233 
150 300157M050002A 9.5 x 24 1.76 0.301 
220 300227M0500F2A 9.5 x 32 1.177 0.417 
330 300337M0500H2A 6.5 x 38 0.785 0.551 

330 300337M050EF2A 11 x 32 0.785 0.554 
560 300567M050EH2A 11 x 38 0.451 0.792 
820 300827M050FK2A 12.5 x 44 .5 0.311 1.11 
820 300827M050GH2A 16 x 38 0.311 1.17 

1500 300158M050GK2A 16 x 44 .5 0.176 1.67 
1800 300188M050LS2A 18 x 40 0.141 1.92 

63 VOLTS DC WORKING; 75 VOLTS DC SURGE 
6.8 300685M063BA2A 6.3 x 13 35.53 0.041 

15 300156M063BB2A 6.3 x 17.5 16.58 0.068 
33 300336M063CB2A 8 x 17.5 7.37 0.116 
47 300476M063CC2A 8 x 20.5 5.1 0.149 
68 300686M0630C2A 9.5 x 20.5 3.55 0.187 

100 300107M063002A 9.5 x 24 2.426 0.256 
150 300157M0630F2A 9.5 x 32 1.658 0.349 
270 300277M0630H2A 6.5 x 38 0.904 0.513 
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(01) SPRJlGUE® MINIATURE AXIAL LEAD CAPACITORS 

TYPE 300 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current 

Size (mm) +25°C, 120Hz +85°C, 120Hz 
JLF Catalog Number 0 x L (n) (A) 

63 VOLTS DC WORKING; 75 VOLTS DC SURGE (Cont.) 
220 300227M063EF2A 11 x 32 1.105 0.467 
470 300477M063EH2A 11 x 38 0.51 0.745 
560 300567M063FK2A 12.5 x 44.5 0.423 0.944 
560 300567M063GH2A 16 x 38 0.423 1.01 

1000 300108M063GK2A 16 x 44.5 0.242 1.42 
1200 300128M063LS2A 18 x 40 0.199 1.62 

75 VOLTS DC WORKING; 85 VOLTS DC SURGE 
5.6 300565M075BA2A 6.3 x 13 28 .08 0.046 

12 300126M075BB2A 6.3 x 17.5 13.2 0.076 
18 300186M075CB2A 8 x 17.5 8.8 0.106 
27 300276M075CC2A 8 x 20.5 6 0.138 
47 300476M0750C2A 9.5 x 20.5 3.384 0.204 
82 300826M075002A 9.5 x 24 1.941 0.286 

120 300127M0750F2A 9.5 x 32 1.32 0.392 
180 300187M0750H2A 6.5 x 38 0.88 0.521 

150 300157M075EF2A 11 x 32 1.1 0.468 
270 300277M075EH2A 11 x 38 0.6 0.687 
390 300397M075FK2A 12.5 x 44.5 0.4 0.971 
390 300397M075GH2A 16 x 38 0.4 1.03 
680 300687M075GK2A 16 x 44.5 0.235 1.44 

1000 300108M075LS2A 18 x 40 0.16 1.81 

80 VOLTS DC WORKING; 100 VOLTS DC SURGE 
4.7 300475M080BA2A 6.3 x 13 33.84 0.042 

10 300106M080BB2A 6.3 x 17.5 16.09 0.069 
15 300156M080CB2A 8 x 17.5 11 0.095 
22 300226M080CC2A 8 x 20.5 7.33 0.125 
33 300336M0800C2A 9.5 x 20.5 4.88 0.171 
68 300686M080002A 9.5 x 24 2.357 0.261 

100 300107M0800F2A 9.5 x 32 1.609 0.356 
150 300157M0800H2A 6.5 x 38 1.1 0.466 

120 300127M080EF2A 11 x 32 1.32 0.427 
220 300227M080EH2A 11 x 38 0.733 0.621 
270 300277M080FK2A 12.5 x 44.5 0.6 0.793 
330 300337M080GH2A 16 x 38 0.488 0.935 
470 300477M080GK2A 16 x 44.5 0.338 1.21 
680 300687M080LS2A 18 x 40 0.235 1.49 

100 VOLTS DC WORKING; 125 VOLTS DC SURGE 
3.3 300335M100BA2A 6.3 x 13 48.88 0.035 
4.7 300475M100BB2A 6.3 x 17.5 33.84 0.048 

10 3001 06M1 00CB2A 8 x 17.5 16.097 0.079 
15 300156M 1 00CC2A 8 x 20.5 11 0.102 
22 300226M 1 000C2A 9.5 x 20.5 7.333 0.138 
39 300396M 1 00002A 9.5 x 24 4 0.199 
56 300566M 1 000F2A 9.5 x 32 2.808 0.269 

100 3001 07M 1 000H2A 6.5 x 38 1.609 0.386 

100 3001 07M1 00EF2A 11 x 32 1.609 0.388 
150 300157M100EH2A 11 x 38 1.1 0.507 
220 300227M 1 00FK2A 12.5 x 44.5 0.733 0.717 
220 300227M 1 00GH2A 16 x 38 0.733 0.763 
390 300397M 1 00GK2A 16 x 44.5 0.4 1.11 
470 300477M 1 00LS2A 18 x 40 0.338 1.24 
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(OJ) SPRJlGUE' MINIATURE AXIAL LEAD CAPACITORS 

TYPE 300 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current 

Size (mm) + 25°C, 120Hz + 85 °C, 120Hz 
JLF Catalog Number D x L (0) (A) 

160 VOLTS DC WORKING; 180 VOLTS DC SURGE 
1.5 30D155M160BA2A 6.3 x 13 110.1 0.023 
2.7 30D275M160BB2A 6.3 x 17.5 60.01 0.036 
3.3 30D335M160CB2A 8 x 17.5 48.88 0.045 
6.8 30D685M160CC2A 8 x 20.5 23.57 0.071 

10 30D 106M 160DC2A 9.5 x 20.5 16.097 0.093 
15 30D156M160DD2A 9.5 x 24 11 .01 0.121 
22 30D226M160DF2A 9.5 x 32 7.333 0.166 
27 30D276M160DH2A 6.5 x 38 6.01 0.199 

33 30D336M160EF2A 11 x 32 4.888 0.222 
47 30D476M160EH2A 11 x 38 3.384 0.289 
56 30D566M160FK2A 12.5 x 44.5 2.808 0.366 
82 30D826M160GH2A 16 x 38 1.941 0.469 

100 30D107M160GK2A 16 x 44.5 1.609 0.552 
120 30D1 07M 160LS2A 18 x 40 1.321 0.628 

200 VOLTS DC WORKING; 250 VOLTS DC SURGE 
1.2 30D125M200BA2A 6.3 x 13 132.01 0.022 
2.2 30D225M200BB2A 6.3 x 17.5 73 .31 0.033 
2.7 30D275M200CB2A 8 x 17.5 60.01 0.041 
4.7 30D475M200CC2A 8 x 20.5 33.85 0.058 
8.2 30D825M200DC2A 9.5 x 20.5 19.41 0.085 

10 30D106M200DD2A 9.5 x 24 16.09 0.101 
15 30D156M200DF2A 9.5 x 32 11.023 0.135 
22 30D226M200DH2A 6.5 x 38 7.331 0.181 

27 30D276M200EF2A 11 x 32 6.01 0.201 
33 30D336M200EH2A 11 x 38 4.88 0.241 
39 30D396M200FH2A 12.5 x 38 4.01 0.287 
47 30D476M200FK2A 12.5 x 44.5 3.384 0.334 
68 30D686M200GH2A 16 x 38 2.357 0.426 
82 30D826M200GK2A 16 x 44 .5 1.94 0.501 

100 30D107M200LS2A 18 x 40 1.609 0.571 
250 VOLTS DC WORKING; 300 VOLTS DC SURGE 

1.0 30D155M250BA2A 6.3 x 13 160.97 0.021 
1.8 30D185M250BB2A 6.3 x 17.5 88.01 0.031 
2.2 30D225M250CB2A 8 x 17.5 73.31 0.037 
3.3 30D335M250CC2A 8 x 20.5 48.01 0.049 
6.8 30D685M250DC2A 9.5 x 20.5 23.57 0.078 
8.2 30D825M250DD2A 9.5 x 24 19.41 0.191 

12 30D126M250DF2A 9.5 x 32 13.21 0.124 
18 30D186M250DH2A 6.5 x 38 8.81 0.165 

18 30D186M250EF2A 11 x 32 8.81 0.166 
27 30D276M250EH2A 11 x 38 6.0 0.217 
39 30D396M250FK2A 12.5 x 44.5 4.0 0.307 
47 30D476M250GH2A 16 x 38 3.384 0.355 
56 30D566M250GK2A 16 x 44.5 2.808 0.417 
82 30D826M250LS2A 18 x 40 1.94 0.518 
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+85°C 
General Purpose 
Miniature 
Aluminum 
Capacitors 

Features -

• Increased CV Efficiency 
• New 18mm Diameter Case Size 
• Non Polar Designs Available 

(Special Order) 

General Specifications -

Operating Temperature: 
- 40°C to + 85°C (3-250 VDC) , 
- 20°C to + 85°C (251-400 VDC) . 

Voltage Range: 3 - 400 VDC . 

Capacitance Range: 0.22jlF -10,000jlF. 

Capacitance Tolerance: ± 20%. 

Case Size Range: 6.3 x 13mm -18 x 40mm. 

Termination: Axial leads. 

Life Validation Test: 2000 hrs @ +85°C: 
~ CAP ~ 20% from initial measurement. 
~ ESR ~ 1.5x initial specified limit. 
~ DCl ~ the initial specified limit. 

Shelf Test: 500 hrs @ +85°C: 
~ CAP ~ 20% from initial measurement. 
~ ESR ~ 1.5x initial specified limit. 
~ DCl ~ 2x initial specified limit. 

82 

Type 5000 

9905 

DC Leakage Current: 
3 - 100 VDC 101-400 VDC 

I = 0.01 CV + 10 I = 0.03 CV + 20 
I in jlA , C in jlF, V in Volts 

Ripple Current Multipliers: 

TEMPERATURE 

Ambient Multipliers Temp. 
+85°C 1.0. 
+75°C 1.25 

~+65°C 1.5 

FREQUENCY Hz 

VDC 50.-60. 10.0.-120. 30.0.-40.0. 1K-1o.o.K 

0.-50. 0..85 1.0. 1.05 1.1 
51-450. 0.8 1.0 1.3 1.5 

Expected Life: SEE PAGE 270. 

Performance Characteristics: 
SEE PAGE 266. 
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5000 686 M 6R3 

Catalog Numbering System 
BA 2 A 

l L PACKAGING. A = BULK PACK (Standard) 
T = TAPE AND REEL . 

CASE STYLE. 2 = POLYESTER INSULATING SLEEVE (Standard) . 
5 = POLYESTER SLEEVE WITH RESIN END SEAL. 

TYPE 5000 

(Recommended for exposure to halogenated cleaning solvents) . 

CASE CODE. SEE DIMENSIONS, BELOW. 

DC VOLTAGE RATING. EXPRESSED IN VOLTS. 'R' SIGNIFIES A DECIMAL POINT. 
FOR EXAMPLE, 6R3 = 6.3 VOLTS. 

'---CAPACITANCE TOLERANCE. M = ± 20%. 

L...-.--CAPACITANCE. EXPRESSED IN PICOFARADS. THE FIRST TWO DIGITS ARE SIGNIFICANT FIGURES, THE THIRD IS 
THE NUMBER OF ZEROS. 

L...-.---SPRAGUE TYPE NUMBER. IDENTIFIES THE BASIC CAPACITOR DESIGN. 

DIMENSIONS IN MILLIMETERS 

Case Nominal Style 2 Style 5 
Code Diameter Length o Max. L Max. o Max. L Max. 

BA 6.3 13 7.0 14.4 7.0 15.9 
BB 6.3 17.5 7.0 19.2 7.0 20.7 

CB 8 17.5 8.6 19.2 8.6 20.7 
CC 8 20.5 8.6 22.3 8.6 23.8 

DC 9.5 20.5 10.2 22.3 10.2 23.8 
DO 9.5 24 10.2 25.5 10.2 27.0 
OF 9.5 32 10.2 33.5 10.2 35.0 
DH 9.5 38 10.2 39.8 10.2 41.3 

EF 11 32 11 .8 33.5 11.8 35 .0 
EH 11 38 11 .8 39.8 11 .8 41 .3 

FH 12.5 38 13.1 39 .8 13.1 41 .3 
FK 12.5 44.5 13.1 46.5 13.1 48.0 

GH 16 38 16.6 39.8 16.6 41.3 
GK 16 44.5 16.6 46.5 16.6 48.0 

LS 18 40 18.7 42.5 18.7 43.0 
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lit &\t. SPRJlGUE® "U1!' 
MINIATURE AXIAL LEAD CAPACITORS 

TYPE 5000 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current 

Size (mm) @ +25°C, 120Hz @ + 85°C, 120Hz 
J.LF Catalog Number D x L (0) (A) 

6.3 VOLTS DC WORKING; 8 VOLTS DC SURGE 
68 500D686M6R3BA2A 6.3 x 13 5.670 0.088 

150 5000157M6R3BB2A 6.3 x 17.5 2.650 0.147 
220 5000227M6R3CB2A 8 x 17.5 1.760 0.205 
330 5000337M6R3CC2A 8 x 20.5 1.170 0.271 
680 5000687M6R30C2A 9.5 x 20.5 0.567 0.432 
820 5000827M6R3002A 9.5 x 24 0.467 0.505 

1200 5000128M6R30F2A 9.5 x 32 0.331 0.677 
2200 5000228M6R30H2A 9.5 x 38 0.198 0.951 
2200 5000228M6R3EF2A 11 x 32 0.198 0.957 
3300 500D338M6R3EH2A 11 x 38 0.142 1.220 
3300 500D338M6R3FH2A 12.5 x 38 0.142 1.320 
4700 5000478M6R3FK2A 12.5 x 44.5 0.105 1.640 
5600 5000568M6R3GH2A 16 x 38 0.093 1.850 
8200 5000828M6R3GK2A 16 x 44.5 0.074 2.230 

10000 5000109M6R3LS2A 18 x 40 0.067 2.410 
10 VOLTS DC WORKING; 12 VOLTS DC SURGE 

47 5000476M010BA2A 6.3 x 13 6.790 0.081 
100 50001 07M01 OBB2A 6.3 x 17.5 3.230 0.133 
220 5000227M010CB2A 8 x 17.5 1.470 0.225 
330 5000337M010CC2A 8 x 20.5 0.981 0.295 
470 5000477M010DC2A 9.5 x 20.5 0.679 0.394 
680 5000687M010002A 9.5 x 24 0.473 0.502 

1000 50001 08M01 00F2A 9.5 x 32 0.323 0.687 
1500 5000158M0100H2A 9.5 x 38 0.231 0.879 
1800 5000188M010EF2A 11 x 32 0.185 0.991 
2700 5000278M010EH2A 11 x 38 0.144 1.210 
2700 5000278M010FH2A 12.5 x 38 0.144 1.310 
3900 5000398M010FK2A 12.5 x 44.5 0.101 1.680 
4700 500D478M010GH2A 16 x 38 0.091 1.870 
6800 5000688M010GK2A 16 x 44.5 0.073 2.240 
8200 5000828M010LS2A 18 x 40 0.066 2.430 

12 VOLTS DC WORKING; 15 VOLTS DC SURGE 
39 5000396M012BA2A 6.3 x 13 7.240 0.078 
68 5000686M012BB2A 6. 3 x 17.5 4.260 0.116 

150 500D157M012CB2A 8 x 17.5 1.990 0.193 
220 5000227M012CC2A 8 x 20.5 1.320 0.254 
330 500D337M0120C2A 9.5 x 20.5 0.885 0.346 
560 5000567M012002A 9.5 x 20.5 0.508 0.484 
820 5000827M0120F2A 9.5 x 32 0.351 0.658 

1200 5000128M0120H2A 9.5 x 38 0.239 0.865 
1500 5000158M012EF2A 11 x 32 0.211 0.929 
2200 500D228M012EH2A 11 x 38 0.147 1.210 
2200 500D228M012FH2A 12.5 x 38 0.147 1.290 
2700 5000278M012FK2A 12.5 x 44.5 0.126 1.490 
3900 5000398M012GH2A 16 x 38 0.093 1.850 
5600 500D568M012GK2A 16 x 44.5 0.076 2.190 
6800 5000688M012LS2A 18 x 40 0.068 2.390 

16 VOLTS DC WORKING; 20 VOLTS DC SURGE 
33 5000336M016BA2A 6.3 x 13 7.850 0.075 
68 5000686M016BB2A 6.3 x 17.5 3.750 0.123 

150 5000157M016CB2A 8 x 17.5 1.770 0.205 
220 5000227M016CC2A 8 x 20.5 1.170 0.269 
330 500D337M0160C2A 9.5 x 20.5 0.785 0.367 
470 5000477M016002A 9.5 x 24 0.543 0.468 
680 500D687M0160F2A 9.5 x 32 0.378 0.634 

1200 5000128M0160H2A 9.5 x 38 0.225 0.891 
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«.(1) SPRnGUE' MINIATURE AXIAL LEAD CAPACITORS 

TYPE 5000 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current 

Size (mm) @ +2SoC, 120Hz @ + 8SoC , 120Hz 

J.l.F Catalog Number D x L (Q) (A) 

16 VOLTS DC WORKING; 20 VOLTS DC SURGE (Cont.) 
1200 SOOD128M016EF2A 11 x 32 0.22S 0.898 
1800 SOOD188M016EH2A 11 x 38 0.1S1 1.190 
1800 SOOD188M016FH2A 12.S x 38 0.1S1 1.280 
2700 SOOD278M016FK2A 12.S x 44. S 0.114 1.S70 
3300 SOOD338M016GH2A 16 x 38 0.098 1.810 
4700 SOOD478M016GK2A 16 x 44.S 0.078 2. 170 
S600 SOODS68M016LS2A 18 x 40 0.071 2.360 

25 VOLTS DC WORKING; 35 VOLTS DC SURGE 
22 SOOD226M02SBA2A 6.3 x 13 10.330 0.06S 
47 SOOD476M02SBB2A 6.3 x 17.S 4.760 0.109 
68 SOOD686M02SCB2A 8 x 17.S 3.320 0.149 

100 SOOD107M02SCC2A 8 x 20.S 2.270 0.194 
220 SOOD227M02SDC2A 9.S x 20.S 1.030 0.321 
330 SOOD337M02SDD2A 9.S x 24 0.688 0.416 
470 SOOD477M02SDF2A 9.S x 32 0.476 0.S66 
820 SOOD827M02SDH2A 9.S x 38 0.273 0.809 
680 SOOD687M02SEF2A 11 x 32 0.332 0.739 

1200 SOOD128M02SEH2A 11 x 38 0.186 1.070 
1200 SOOD128M02SFH2A 12.S x 38 0.186 1.1S0 
1800 SOOD188M02SFK2A 12.S x 44 .S 0.132 1.460 
1800 SOOD188M02SGH2A 16 x 38 0.132 1.S60 
2700 SOOD278M02SGK2A 16 x 44. S 0.102 1.890 
3300 SOOD338M02SLS2A 18 x 40 0.089 2.090 

40 VOLTS DC WORKING; 50 VOLTS DC SURGE 
1S SOOD1S6M040BA2A 6.3 x 13 13.2S 0.OS8 
22 SOOD226M040BB2A 6.3 x 17.S 10.S1 0.074 
47 SOOD476M040CB2A 8 x 17.S 4.07 0.13S 
68 SOOD686M040CC2A 8 x 20.S 2.69 0.178 

100 SOOD107M040DC2A 9.S x 20.S 1.94 0.233 
180 SOOD187M040DD2A 9.S x 24 1.06 0.33S 
270 SOOD277M040DF2A 9.S x 32 0.722 0.4S9 
470 SOOD477M040DH2A 9.S x 38 0.407 0.663 
470 SOOD477M040EF2A 11 x 32 0.407 0.668 
680 SOOD687M040EH2A 11 x 38 0.283 0.866 
680 SOOD687M040FH2A 12.S x 38 0.283 0.93S 

1000 SOOD108M040FK2A 12.S x 44.S 0.193 1.21 
1200 SOOD128M040GH2A 16 x 38 0.1S9 1.42 
1800 SOOD182M040GK2A 16 x 44.S 0.11S 1.79 
2200 SOOD228M040LS2A 18 x 40 0.103 1.9S 

50 VOLTS DC WORKING; 65 VOLTS DC SURGE 
10 SOOD106MOSOBA2A 6.3 x 13 16.09 0.OS2 
22 SOOD226MOSOBB2A 6.3 x 17.S 7.33 0.088 
33 SOOD336MOSOCB2A 8 x 17.S 4.88 0.123 
68 SOOD686MOSOCC2A 8 x 20.S 2.3S 0.191 

100 SOOD107MOSODC2A 9.S x 20.S 1.61 0.2S7 
1S0 SOOD1S7MOSODD2A 9.S x 24 1.11 0.329 
220 SOOD227MOSODF2A 9.S x 32 0.733 O.4SS 
330 SOOD337MOSODH2A 9.S x 38 0.488 0.60S 
330 SOOD337MOSOE F2A 11 x 32 0.488 0.609 
S60 SOODS67MOSOEH2A 11 x 38 0.281 0.871 
470 SOOD477MOSOFH2A 12.S x 38 0.338 0.8SS 
820 SOOD827MOSOFK2A 12.S x 44.S 0.194 1.21 
820 SOOD827MOSOGH2A 16 x 38 0.194 1.28 

1S00 SOOD1S8MOSOGK2A 16 x 44.S 0.121 1.74 
1800 SOOD188MOSOLS2A 18 x 40 0.098 1.99 
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TYPE 5000 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current 

Size (mm) @ + 25°C, 120Hz @ + 85°C, 120Hz 
JlF Catalog Number D x L (fl) (A) 

63 VOLTS DC WORKING; 75 VOLTS DC SURGE 
6.8 500D685M063BA2A 6.3 x 13 23.57 0.043 

15 500D156M063BB2A 6.3 x 17.5 11 .01 0.082 
33 500D336M063CB2A 8 x 17.5 4.88 0.123 
47 500D476M063CC2A 8 x 20.5 3.38 0.158 
68 500D686M063DC2A 9.5 x 20.5 2.35 0.211 

100 500D107M063DD2A 9.5 x 24 1.61 0.272 
150 500D157M063DF2A 9.5 x 32 1.11 0.372 
270 500D277M063DH2A 9.5 x 38 0.601 0.546 
220 500D227M063EF2A 11 x 32 0.733 0.497 
470 500D477M063EH2A 11 x 38 0.338 0.792 
390 500D397M063FH2A 12.5 x 38 0.401 0.786 
560 500D567M063FK2A 12.5 x 44.5 0.281 1.01 
560 500D567M063GH2A 16 x 38 0.281 1.07 

1000 500D108M063GK2A 16 x 44.5 0.161 1.51 
1200 500D128M063LS2A 18 x 40 0.132 1.72 

100 VOLTS DC WORKING; 125 VOLTS DC SURGE 
3.3 500D335M 1 00BA2A 6.3 x 13 48.888 0.03 
4.7 500D475M100BB2A 6.3 x 17.5 33.846 0.041 

10 500D1 06M1 00CB2A 8 x 17.5 16.097 0.068 
15 500D156M 1 00CC2A 8 x 20.5 11 0.088 
22 500D226M 1 00DC2A 9.5 x 20.5 7.333 0.121 
39 500D396M 1 00DD2A 9.5 x 24 4 0.173 
56 500D566M 1 00DF2A 9.5 x 32 2.808 0.233 

100 500D1 07M1 00DH2A 9.5 x 38 1.609 0.334 
100 500D1 07M1 00EF2A 11 x 32 1.609 0.337 
150 500D157M 1 00EH2A 11 x 38 1.1 0.439 
150 500D157M 1 00FH2A 12.5 x 38 1.1 0.474 
220 500D227M100FK2A 12.5 x 44.5 0.733 0.621 
220 500D227M100GH2A 16 x 38 0.733 0.661 
390 500D397M100GK2A 16 x 44.5 0.4 0.958 
470 500D477M100LS2A 18 x 40 0.338 1.07 

160 VOLTS DC WORKING; 180 VOLTS DC SURGE 
1.5 500D155M160BA2A 6.3 x 13 110 0.02 
2.7 500D275M160BB2A 6.3 x 17.5 60 0.031 
3.3 500D335M160CB2A 8 x 17.5 48.88 0.039 
6.8 500D685M160CC2A 8 x 20.5 23 .57 0.06 

10 500D106M160DC2A 9.5 x 20.5 16.097 0.081 
15 500D156M160DD2A 9.5 x 24 11 0.104 
22 500D226M160DF2A 9.5 x 32 7.333 0.144 
27 500D276M160DH2A 9.5 x 38 6 0.172 
33 500D336M160EF2A 11 x 32 4.888 0.192 
47 500D476M160EH2A 11 x 38 3.384 0.25 
47 500D4 76M 160FH2A 12.5 x 38 3.384 0.271 
56 500D566M160FK2A 12.5 x 44.5 2.808 0.317 
82 500D826M160GH2A 16 x 38 1.941 0.406 

100 500D107M160GK2A 16 x 44.5 1.609 0.478 
120 500D127M160LS2A 18 x 40 1.32 0.543 

200 VOLTS DC WORKING; 250 VOLTS DC SURGE 
1.2 500D125M200BA2A 6.3 x 13 132 0.018 
2.2 500D225M200BB2A 6.3 x 17.5 73.3 0.028 
2.7 500D275M200CB2A 8 x 17.5 60 0.035 
4.7 500D475M200CC2A 8 x 20.5 33 .84 0.05 
8.2 500D825M200DC2A 9.5 x 20.5 19.4 0.074 

10 500D106M200DD2A 9.5 x 24 16.09 0.086 
15 500D156M200DF2A 9.5 x 32 11 0.118 
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(01) SPRflGUE' MINIATURE AXIAL LEAD CAPACITORS 

TYPE 5000 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current 

Size (mm) @ +2SoC, 120Hz @ + 8SoC, 120Hz 

~F Catalog Number 0 x L (fl) (A) 

200 VOLTS DC WORKING; 250 VOLTS DC SURGE (Cont.) 
22 SOO0226M2000H2A 9.S x 38 7.33 0.1S6 
27 SOO0276M200EF2A 11 x 32 6 0.173 
33 SOO0336M200EH2A 11 x 38 4.888 0.208 
39 SOO0396M200FH2A 12.S x 38 4 0.248 
47 SOO0476M200FK2A 12.S x 44.S 3.384 0.289 
68 SOO0686M200GH2A 16 x 38 2.3S7 0.368 
82 SOO0826M200GK2A 16 x 44.S 1.94 0.43S 

100 SOO0107M200LS2A 18 x 40 1.609 0.494 
250 VOLTS DC WORKING; 300 VOLTS DC SURGE 

1.0 SOO010SM2S0BA2A 6.3 x 13 160.97 0.017 
1.8 SOO018SM2S0BB2A 6.3 x 17.S 88 0.026 
2.2 SOO022SM2S0CB2A 8 x 17.S 73.3 0.032 
3.3 SOO033SM2S0CC2A 8 x 20.S 48 0.042 
6.8 SOO068SM2S00C2A 9.S x 20.S 23.S7 0.067 
8.2 SOO082SM2S0002A 9.S x 24 19.4 0.078 

12 SOO0126M2S00F2A 9.S x 32 13.2 0.107 
18 SOO0186M2S00H2A 9.S x 38 8.8 0.143 
18 SOO0186M2S0EF2A 11 x 32 8.8 0.1 44 
27 SOO0276M2S0EH2A 11 x 38 6 0.188 
27 SOO0276M2S0FH2A 12.S x 38 6 0.203 
39 SOO0396M2S0FK2A 12.S x 44.S 4 0.266 
47 SOO0476M2S0GH2A 16 x 38 3.384 0.307 
S6 SOOOS66M2S0GK2A 16 x 44.S 2.808 0.362 
82 SOO0826M2S0LS2A 18 x 40 1.94 0.448 

350 VOLTS DC WORKING; 400 VOLTS DC SURGE 
0.47 SOO0474M3S0BA2A 6.3 x 13 338 0.012 
0.82 SOO0824M3S0BB2A 6.3 x 17.S 1.94 0.017 
1.2 SOO012SM3S0CB2A 8 x 17.S 132 0.024 
1.8 SOO018SM3S0CC2A 8 x 20.S 88 0.031 
3.3 SOO033SM3S00C2A 9.S x 20.S 48.8 0.047 
3.9 SOO039SM3S0002A 9.S x 24 40 O.OSS 
S.6 SOOOS6SM3S00F2A 9.S x 32 28 0.074 
8.2 SOO082SM3S00H2A 9.S x 38 19.4 0.096 

10 SOO0106M3S0EF2A 11 x 32 16.09 0. 106 
12 SOO0126M3S0EH2A 11 x 38 13.2 0.127 
1S SOO01S6M3S0FH2A 12.S x 38 11 0.1S1 
18 SOO0186M3S0FK2A 12.S x 44.S 8.8 0.179 
22 SOO0226M3S0GH2A 16 x 38 7.33 0.209 
33 SOO0336M3S0GK2A 16 x 44.S 4.88 0.274 
39 SOO0396M3S0LS2A 18 x 40 4 0.312 

400 VOLTS DC WORKING; 450 VOLTS DC SURGE 
0.27 SOO0274M400BA2A 6.3 x 13 600 0.009 
0.S6 SOOOS64M400BB2A 6.3 x 17.S 280 0.01S 
0.68 SOO0684M400CB2A 8 x 17.S 23S 0.018 
1.0 SOO010SM400CC2A 8 x 20.S 160.97 0.023 
2.2 SOO022SM4000C2A 9.S x 20.S 73.3 0.038 
2.7 SOO027SM400002A 9.S x 24 60 0.04S 
3.9 SOO039SM4000F2A 9.S x 32 40 0.063 
S.6 SOOOS6SM4000H2A 9.S x 38 28 0.08 
6.8 SOO068SM400EF2A 11 x 32 23.S7 0.088 

10 SOO0106M400EH2A 11 x 38 16.09 0.11S 
12 SOO0126M400FH2A 12.S x 38 13.2 0.137 
1S SOO01S6M400FK2A 12.S x 44 .5 11 0.161 
18 SOO0186M400GH2A 16 x 38 8.8 0.191 
22 SOO0226M400GK2A 16 x 44 .5 7.33 0.224 
39 SOO0396M400LS2A 18 x 40 4 0.312 
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'I" I'" .. ~. 

TYPE 5000 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current 

Size (mm) @ +25°C, 120Hz @ +85°C, 120Hz 
JlF Catalog Number 0 x L (12) (A) 

450 VOLTS DC WORKING; 500 VOLTS DC SURGE 
0.22 5000224M450BA2A 6.3 x 13 733 0.008 
0.47 5000474M450BB2A 6.3 x 17.5 338.4 0.013 
0.56 5000564M450CB2A 8 x 17.5 280 0.016 
0.82 5000824M450CC2A 8 x 20.5 194.1 0.021 
1.8 5000185M4500C2A 9.5 x 20.5 88 0.035 
2.2 5000225M450002A 9.5 x 24 73.3 0.04 
3.3 5000335M4500F2A 9.5 x 32 48.88 0.056 
4.7 5000475M4500H2A 9.5 x 38 33.84 0.073 
5.6 5000565M450EF2A 11 x 32 28 0.08 
8.2 5000825M450EH2A 11 x 38 19.41 0.105 

10 5000106M450FH2A 12.5 x 38 16.09 0.124 
12 5000126M450FK2A 12.5 x 44.5 13.2 0.146 
15 5000156M450GH2A 16 x 38 11 0.171 
18 5000186M450GK2A 16 x 44.5 8.8 0.204 
33 5000336M450LS2A 18 x 40 4.88 0.283 
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Miniature 
Axial Lead 
Aluminum 
Capacitors 
Features-

• High CV per Case Size 
• LowCost 
• Solvent Resistant Construction 

(through 100 VDC) 

General Specifications -
Operating Temperature: 

- 40°C - + 85°C; 
( - 25°C - + 85°C for 315-450 VDC units). 

Voltage Range: 6.3 VDC - 450 VDC. 

Capacitance Range: 0.47/LF -10 ,000/LF. 

Capacitance Tolerance: ± 20%. 

Case Size Range: 5 x 12mm -18 x 41 mm. 

Termination: 2 axial leads. 

Life Validation Test: 2000 hrs. @ +85°C: 
d CAP ± 20% from initial 

measurement. 
d OF 2x initial specified limit. 
d DCl ~ initial specified limit. 

Shelf Test: 1000 hrs. @ +85°C: 
d CAP ± 20% from initial measurement. 
d OF 2x initial specified limit. 
d DCl ~ initial specified limit. 

DC Leakage Current: 
Rated voltage for 1 minute for 

6.3-100 VDC units 
I < 0.03CV or 4/LA (whichever is greater) 
Rated voltage for 2 minutes for 

6.3-100 VDC units 
I < 0.01CV or 3/LA (whichever is greater) 
Rated voltage for 1 minute for 

160-450 VDC units 
I <0.1CV +40/LAandCV ~1000 
I < 0.04CV + 100/LA and CV > 1000 

92 

Type 5160 

Ripple Current Multipliers: 

TEMPERATURE 

Ambient Multipliers Temp. 

:$;+70°C 1.27 
+85°C 10 

Frequency Hz/Capacitance (/LF) 

VDC CAP 50-60 100-120 300-400 

0-47 0.75 1 1.35 
6.3-100 100-470 0.80 1 1.23 

000-10,000 0.85 1 1.10 
160-450 1-100 0.80 1 1.25 

Low Temperature Performance: 

Maximum Impedance Ratio 
Z(T)/Z(+20'C) max. @ 120Hz 

1kHz :$; 10kHz 

157 2.00 
134 150 
113 1.15 
1.40 160 

Rated Voltage (V DC) Z-25°C/Z+20°C Z - 40°C/Z + 20°C 
6.3 4 10 
10 3 8 
16 2 6 
25 2 4 

35-100 2 3 
160-250 4 12 
315-350 6 -
400-450 15 -

Expected Life: SEE PAGE 270. 

Performance Characteristics: 
SEE PAGE 266. 



(O!) SPRJlGUE' _______ M_I_NI_AT_U_R_E_A_XI_A_L _LE_A_D_C_A_P_AC_IT_O_R_S 

516D 107 M 6R3 

Type 5160 

Catalog Numbering System 

JL 6 A 

LL LEAD CDNFIGURATION. A = STANDARD LEADS. B OR C = TAPING 
CODES (SEE TAPE SPECIFICATION ON PAGE 74) 

PACKAGING CODE. 6 = BULK PACKED 
7 = TAPE AND REEL 

CASE CODE. SEE DIMENSIONS. 

DC VOLTAGE RATING . THIS IS EXPRESSED IN VOLTS. THE LEDER " R" IS USED AS A DECIMAL 
POINT. 

CAPACITANCE TOLERANCE. M ± 20% 

CAPACITANCE. THIS IS EXPRESSED IN PICOFARADS. THE FIRST TWO DIGITS ARE SIGNIFICANT FIGURES. THE THIRD 
IS THE NUMBER OF ZEROS. 

'---- SPRAGUE TYPE NUMBER. THIS IDENTIFIES THE BASIC CAPACITOR DESIGN . 

DIMENSIONS IN MILLIMETERS 

Case Nominal Case Size Lead Typical 
Code D x L Diameter WeiQht (om) 

JL 5 x 12 0.6 0.56 
LL 6.3 x 12 0.6 0.74 
LM 6.3 x 12 0.6 0.91 
MM 8 x 16 0.6 1.00 
MN 8 x 20 0.6 1.70 
NP 10 x 21 0.6 2.32 
NR 10 x 25 0.6 3.10 
PR 13 x 26 0.6 4.63 
PS 13 x 31 .5 0.6 5.47 
as 16 x 31.5 0.8 8.26 
aT 16 x 41 .5 0.8 10.42 
RT 18 x 41.0 0.8 12.42 
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(UI) SPRnGUE® _______ M_IN_I_AT_U_R_E_A_XI_A_L _LE_A_D_C_A_PA_C_IT_O_R_S 

TYPE 5160 

STANDARD RATINGS 
Max. 

Nominal Case Ripple Current 
Size (mm) Lead 120Hz, +85°C Max. OJ. 

JLF Catalog Number 0 x L Diameter (mA) 120Hz, + 20°C 

6.3 VOLTS DC WORKING; 8 VDC SURGE 
100 5160107M6R3JL6A 5 x 12 0.6 110 0.24 
220 5160227M6R3LM6A 6.3 x 16 0.6 200 0.24 
330 5160337M6R3LM6A 6.3 x 16 0.6 250 0.24 
470 5160477M6R3MM6A 8 x 16 0.6 330 0.24 

1000 5160108M6R3NP6A 10 x 21 0.6 600 0.24 
2200 5160228M6R3PR6A 13 x 26 0.6 1020 0.24 
3300 5160338M6R3PR6A 13 x 26 0.6 1200 0.24 
4700 5160478M6R30S6A 16 x 31 .5 0.6 1500 0.24 

6800 5160688M6R30S6A 16 x 31 .5 0.8 1840 0.24 
10000 5160109M6R30T6A 16 x 41 .5 0.8 2260 0.24 

10 VOLTS DC WORKING; 13 VDC SURGE 
33 5160336M010JL6A 5 x 12 0.6 65 0.20 
47 5160476M010JL6A 5 x 12 0.6 80 0.20 

100 51601 07M01 OLL6A 6.3 x 12 0.6 130 0.20 
220 5160227M010LM6A 6.3 x 16 0.6 210 0.20 

330 5160337M010MM6A 8 x 16 0.6 300 0.20 
470 5160477M010MM6A 8 x 16 0.6 350 0.20 

1000 5160108M010NP6A 10 x 21 0.6 640 0.20 
2200 5160228M010PR6A 13 x 26 0.6 1090 0.20 

3300 5160338M010PS6A 13 x 31 .5 0.6 1390 0.20 
4700 5160478M0100S6A 16 x 31.5 0.8 1730 0.20 
6800 5160688M0100T6A 16 x 41.5 0.8 1930 0.20 

10000 5160109M010RT6A 18 x 41 0.8 2350 0.20 

16 VOLTS DC WORKING; 20 VDC SURGE 
22 5160226M016JL6A 5 x 12 0.6 60 0.16 
33 5160336M016JL6A 5 x 12 0.6 70 0.16 
47 5160476M016JL6A 5 x 12 0.6 85 0.16 

100 5160107M016LM6A 6.3 x 16 0.6 160 0.16 

220 5160227M016MM6A 8 x 16 0.6 260 0.16 
330 5160337M016MM6A 8 x 16 0.6 320 0.16 
470 5160477M016MN6A 8 x 20 0.6 430 0.16 

1000 5160108M016NR6A 10 x 26 0.6 770 0.16 

2200 5160228M016PS6A 13 x 31 .5 0.6 1180 0.16 
3300 5160338M0160S6A 16 x 31 .5 0.8 1620 0.16 
4700 5160478M0160T6A 16 x 41 .5 0.8 1840 0.16 
6800 5160688M016RT6A 18 x 41 0.8 2310 0.16 

25 VOLTS DC WORKING; 32 VDC SURGE 
10 5160106M025JL6A 5 x 12 0.6 40 0.14 
22 5160226M025JL6A 5 x 12 0.6 65 0.14 
33 5160336M025JL6A 5 x 12 0.6 80 0.14 
47 5160476M025LL6A 6.3 x 12 0.6 100 0.14 

100 5160107M025LM6A 6.3 x 16 0.6 170 0.14 
220 5160227M025MM6A 8 x 16 0.6 280 0.14 
330 5160337M025MN6A 8 x 20 0.6 380 0.14 
470 5160477M025NR6A 10 x 26 0.6 510 0.14 

1000 5160108M025PR6A 13 x 26 0.6 900 0.14 
2200 5160228M0250S6A 16 x 31.5 0.8 1480 0.14 
3300 5160338M0250T6A 16 x 41 .5 0.8 1710 0.14 
4700 5160478M025RT6A 18 x 41 0.8 2170 0.14 
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(011) SPRnGUE' MINIATURE AXIAL LEAD CAPACITORS 

TYPE 5160 

STANDARD RATINGS 
Max. 

Nominal Case Ripple Current 
Size (mm) Lead 120Hz, + B5 °C Max. O.F. 

/LF Catalog Number 0 x L Diameter (mA) 120Hz, + 20°C 

35 VOLTS De WORKING; 44 VDe SURGE 
10 5160106M035JL6A 5 x 12 0.6 45 0.12 
22 5160226M035JL6A 5 x 12 0.6 70 0.12 
33 5160336M035LL6A 6.3 x 12 0.6 90 0.12 
47 5160476M035LM6A 6.3 x 16 0.6 120 0.12 

100 5160107M035MM6A B x 16 0.6 210 0.12 
220 5160227M035MN6A B x 20 0.6 340 0.12 
330 5160337M035NP6A 10 x 21 0.6 460 0.12 
470 5160477M035NR6A 10 x 26 0.6 610 0.12 

1000 516010BM035PS6A 13 x 31 .5 0.6 1060 0.12 
2200 516022BM035QS6A 16 x 31 .5 O.B 15BO 0.12 
3300 516033BM0350T6A 16 x 41 .5 O.B 2050 0.12 

50 VOLTS De WORKING; 63 VDe SURGE 
.47 5160474M050JL6A 5 x 12 0.6 5 0.10 

1 5160105M050JL6A 5 x 12 0.6 10 0.10 
2.2 5160225M050JL6A 5 x 12 0.6 23 0.10 
3.3 5160335M050JL6A 5 x 12 0.6 2B 0.10 

4.7 5160475M050JL6A 5 x 12 0.6 34 0.10 
10 5160106M050JL6A 5 x 12 0.6 50 0.10 
22 5160226M050LL6A 6.3 x 12 0.6 B5 0.10 
33 5160336M050LM6A 6.3 x 16 0.6 110 0.10 

47 5160476M050LM6A 6.3 x 16 0.6 130 0.10 
100 5160107M050MM6A B x 16 0.6 220 0.10 
220 5160227M050NP6A 10 x 21 0.6 410 0.10 
330 5160337M050NR6A 10 x 26 0.6 560 0.10 

470 5160477M050PR6A 13 x 26 0.6 730 0.10 
1000 516010BM050QS6A 16 x 31.5 O.B 1260 0.10 
2200 516022BM050RT6A 1B x 41 O.B 1920 0.10 

63 VOLTS De WORKING; 79 VDe SURGE 
3.3 5160335M063J L6A 5 x 12 0.6 31 O.OB 
4.7 5160475M063JL6A 5 x 12 0.6 37 O.OB 

10 5160106M063JL6A 5 x 12 0.6 55 O.OB 
22 5160226M063LL6A 6.3 x 12 0.6 90 O.OB 

33 5160336M063LM6A 6.3 x 16 0.6 120 O.OB 
47 5160476M063MM6A B x 16 0.6 160 O.OB 

100 5160107M063MN6A B x 20 0.6 260 O.OB 
220 5160227M063NR6A 10 x 26 0.6 4BO O.OB 

330 5160337M063PR6A 13 x 26 0.6 650 O.OB 
470 5160477M063PS6A 13 x 31 .5 0.6 B40 O.OB 

1000 516010BM0630S6A 16 x 31.5 O.B 1330 O.OB 

100 VOLTS De WORKING; 125 VDe SURGE 
.47 5160474M100JL6A 5 x 12 0.6 10 O.OB 

1 51601 05M1 00JL6A 5 x 12 0.6 1B O.OB 
2.2 5160225M100JL6A 5 x 12 0.6 2B O.OB 
3.3 5160335M100JL6A 5 x 12 0.6 34 O.OB 

4.7 5160475M100JL6A 5 x 12 0.6 40 O.OB 
10 51601 06M1 00LL6A 6.3 x 12 0.6 60 O.OB 
22 5160226M100MM6A B x 16 0.6 120 O.OB 
33 5160336M100MM6A B x 16 0.6 150 O.OB 
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«(]j) SPRJlGUE® MINIATURE AXIAL LEAD CAPACITORS 

TYPE 5160 

STANDARD RATINGS 
Max. 

Nominal Case Ripple Current 
Size (mm) Lead 120Hz, + 85°C Max. O.F. 

J.tF Catalog Number 0 x L Diameter (mA) 120Hz, + 20°C 

100 VOLTS DC WORKING; 125 VDC SURGE (Cont.) 
47 5160476M100MN6A 8 x 20 0.6 190 0.08 

100 51601 07M1 00NR6A 10 x 26 0.6 340 0.08 
220 5160227M100PR6A 13 x 26 0.6 560 0.08 
330 5160337M100PS6A 13 x 31.5 0.6 750 0.08 
470 51604 77M 1 00OS6A 16 x 31 .5 0.8 970 0.08 

160 VOLTS DC WORKING; 200 VDC SURGE 
1 5160105M160LL6A 6.3 x 12 0.6 13 0.20 
2.2 5160225M160LM6A 6.3 x 16 0.6 23 0.20 
3.3 5160335M160MM6A 8 x 16 0.6 33 0.20 
4.7 5160475M160MM6A 8 x 16 0.6 39 0.20 

10 5160106M160MN6A 8 x 20 0.6 60 0.20 
22 5160226M160NR6A 10 x 26 0.6 120 0.20 
33 51 60336M1 60PR6A 13 x 26 0.6 170 0.20 
47 5160476M160PS6A 13 x 31.5 0.6 230 0.20 

100 5160107M1600T6A 16 x 41.5 0.8 430 0.20 
200 VOLTS DC WORKING; 250 VDC SURGE 

1 5160105M200LL6A 6.3 x 12 0.6 13 0.20 
2.2 5160225M200LM6A 6.3 x 16 0.6 23 0.20 
3.3 5160335M200MM6A 8 x 16 0.6 33 0.20 
4.7 5160475M200MM6A 8 x 16 0.6 39 0.20 

10 5160106M200NP6A 10 x 21 0.6 70 0.20 
22 5160226M200PR6A 13 x 26 0.6 140 0.20 
33 5160336M200PR6A 13 x 26 0.6 170 0.20 
47 5160476M200PS6A 13 x 31.5 0.6 230 0.20 

100 5160107M200OT6A 16 x 41 .5 0.8 430 0.20 
250 VOLTS DC WORKING; 300 VDC SURGE 

1 5160105M250LM6A 6.3 x 16 0.6 14 0.20 
2.2 5160225M250MM6A 8 x 16 0.6 27 0.20 
3.3 5160335M250MM6A 8 x 16 0.6 33 0.20 
4.7 5160475M250MN6A 8 x 20 0.6 45 0.20 

10 5160106M250NP6A 10 x 21 0.6 70 0.20 
22 5160226M250PR6A 13 x 26 0.6 140 0.20 
33 5160336M250PS6A 13 x 31 .5 0.6 190 0.20 
47 5160476M2500S6A 16 x 31 .5 0.8 260 0.20 

100 5160107M2500T6A 16 x 41 .5 0.8 430 0.20 
315 VOLTS DC WORKING; 365 VDC SURGE 

1 5160105M315LM6A 6.3 x 16 0.6 14 0.20 
2.2 5160225M315MM6A 8 x 16 0.6 27 0.20 
3.3 5160335M315MN6A 8 x 20 0.6 36 0.20 
4.7 5160475M315MN6A 8 x 20 0.6 45 0.20 

10 5160106M315NR6A 10 x 26 0.6 80 0.20 
22 5160226M315PS6A 13 x 31 .5 0.6 150 0.20 
33 5160336M3150S6A 16 x 31 .5 0.8 210 0.20 
47 5160476M3150S6A 16 x 31 .5 0.8 260 0.20 

350 VOLTS DC WORKING; 400 VDC SURGE 
1 5160105M350LM6A 6.3 x 16 0.6 12 0.25 
2.2 5160225M350MM6A 8 x 16 0.6 24 0.25 
3.3 5160335M350MN6A 8 x 20 0.6 32 0.25 
4.7 5160475M350NP6A 10 x 21 0.6 46 0.25 
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TYPE 5160 

STANDARD RATINGS 
Max. 

Nominal Case Ripple Current 
Size (mm) Lead 120Hz, + 85°C Max. O.F. 

JlF Catalog Number 0 x L Diameter (mA) 120Hz, + 20°C 

350 VOLTS DC WORKING; 400 VDC SURGE (Cont.) 
10 5160106M350PR6A 13 x 26 0.6 85 0.25 
22 5160226M350PS6A 13 x 31 .5 0.6 140 0.25 
33 5160336M3500S6A 16 x 31 .5 0.8 190 0.25 
47 5160476M3500T6A 16 x 41 .5 0.8 260 0.25 

400 VOLTS DC WORKING; 450 VDC SURGE 
1 5160105M400MM6A 8 x 16 0.6 14 0.25 
2.2 5160225M400MN6A 8 x 20 0.6 28 0.25 
3.3 5160335M400NP6A 10 x 21 0.6 38 0.25 
4.7 5160475M400NP6A 10 x 21 0.6 46 0.25 

10 5160106M400PR6A 13 x 26 0.6 85 0.25 
22 5160226M4000S6A 16 x 31.5 0.8 150 0.25 
33 5160336M4000T6A 16 x 41.5 0.8 210 0.25 
47 5160476M400RT6A 18 x 41 0.8 290 0.25 

450 VOLTS DC WORKING; 500 VDC SURGE 
1 5160105M450MM6A 8 x 16 0.6 14 0.25 
2.2 5160225M450NP6A 10 x 21 0.6 31 0.25 
3.3 5160335M450NP6A 10 x 21 0.6 38 0.25 
4.7 5160475M450NR6A 10 x 26 0.6 50 0.25 

10 5160106M450PR6A 13 x 26 0.6 85 0.25 
22 5160226M4500S6A 16 x 31.5 0.8 150 0.25 
33 5160336M450HT6A 18 x 41 0.8 230 0.25 
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+ 125°C 
High Reliability 
Miniature Axial Lead 
Aluminum Capacitors 

Features -

• Wide Temperature Range 
• Military Version - MIL-C-39018/01 
• Foil Tantalum Replacement 
• Unique Teflon End Seal for 

Long Life 
• High Vibration Capability 
• Life Test 2000 Hours @ + 125°C 

General Specifications -

Operating Temperature: 
- 55°C - + 125°C. 

Voltage Range: 5 - 250 VDC. 

Capacitance Range: 2.2p.F - 2,700p.F. 

Capacitance Tolerance: -10%, +50%. 

Case Size Range: 7 x 24mm - 9.5 x 68mm. 

Termination: Axial leaded. 

Life Validation Test: 2000 hrs @ + 125°C: 
Ll CAP ~ 15% from initial measurement. 
Ll ESR ~ 1.3x initial specified limit. 
Ll DCl ~ initial specified limit. 

Shelf Test: 500 hrs @ + 125°C: 
Ll CAP ~ 10% from initial measurement. 
Ll ESR ~ 1.15x initial specified limit. 
Ll DCl ~ 2x initial specified limit. 
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Type 6000 

9907 

DC Leakage Current: 
o -75 VDC 100-250 VDC 

I = .15 ~CV I = . 15 ~CV +5 
I in p.A, C in p.F, V in Volts 

Ripple Current Multipliers: 

TEMPERATURE 

Ambient Multipliers Temp . 

+ 125°C 1.0 
+B5 °C 2.0 
+ 75°C 2.4 
or less 

FREQUENCY Hz 

VDC 50-60 100-120 300-400 >1000 
0-30 0.B5 1.00 1.04 1.0B 

31 -250 O.BO 1.00 1.30 1.40 

Expected Life: SEE PAGE 270. 

Performance Characteristics: 
SEE PAGE 266. 



C~)SPRnGUE ' ______________ M_I_N_IA_T_UR_E_A_X_I_AL __ LE_A_D_C_A_P_A_C_IT_O_R_S 

6000 227 F 005 

TYPE 6000 

Catalog Numbering System 
KO 4 

L ASE STYLE. 0 = BARE CASE . 
4 = POLYESTER INSULATING SLEEVE (Standard) . 
5 = POLYESTER SLEEVE WITH RESIN END SEAL. 

(Required for exposure to halogenated cleaning solvents). 

CASE CODE. SEE DIMENSIONS, BELOW. 

DC VOLTAGE RATING. EXPRESSED IN VOLTS. 

L....--CAPACITANCE TOLERANCE. F = -10, + 50%. 

'----CAPACITANCE. EXPRESSED IN PICOFARADS. THE FIRST TWO DIGITS ARE SIGNIFICANT FIGURES, THE 
THIRD IS THE NUMBER OF ZEROS . 

L------SPRAGUE TYPE NUMBER. IDENTIFIES THE BASIC CAPACITOR DESIGN . 

DIMENSIONS IN MILLIMETERS 

Case 
Bare Case With Outer Insulation 

Code Diameter I Length Diameter I Length 
± 0.40 ±0.79 ± 0.79 Max. 

KD 7.14 23 .81 7.54 25.40 
DO 9.53 23.81 9.92 25.40 
DE 9.53 28.58 9.92 30.16 
DG 9.53 34.93 9.92 36.51 
OJ 9.53 41.28 9.92 42.86 
DL 9.53 55.56 9.92 57.12 
OX 9.53 68.26 9.92 69.82 
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~3) SPRnGUE~ MINIATURE AXIAL LEAD CAPACITORS 

TYPE 6000 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current 

Size (mm) @ + 25°C, 120Hz @ + 125°C, 120Hz 
J-tF Catalog Number D x L (n ) (A) 

5 VOLTS DC WORKING @ +85°C; 3 VOLTS DC WORKING @ +125°C 
220 600D227F005KD4 7.14 x 23.8 1.750 0.127 
470 600D477F005DD4 9.53 x 23.8 0.813 0.221 
680 600D687F005DE4 9.53 x 28.6 0.564 0.286 

1000 600D108F005DG4 9.53 x 35.0 0.388 0.377 
1200 600D128F005DJ4 9.53 x 41 .3 0.320 0.477 
1800 600D188F005DL4 9.53 x 55.5 0.210 0.631 
2700 600D278F005DX4 9.53 x 68.2 0.140 0.851 

7 VOLTS DC WORKING @ +85°C; 5 VOLTS DC WORKING @ +125°C 
180 600D187F007KD4 7.14 x 23.8 2.121 0.115 
390 600D397F007DD4 9.53 x 23.8 0.972 0.202 
470 600D477F007DE4 9.53 x 28.6 0.813 0.238 
680 600D687F007DG4 9.53 x 35.0 0.564 0.312 

1000 600D108F007DJ4 9.53 x 41.3 0.388 0.406 
1500 600D158F007DL4 9.53 x 55.5 0.260 0.567 
2200 600D228F007DX4 9.35 x 68.2 0.175 0.761 

10 VOLTS DC WORKING @ + 85°C; 7 VOLTS DC WORKING @ + 125°C 
120 600D127F010KD4 7. 14 x 23.8 3.180 0.094 
330 600D337F010DD4 9.53 x 23.8 1. 160 0.185 
390 600D397F010DE4 9.53 x 28 .6 0.972 0.218 
560 600D567F010DG4 9.53 x 35 .0 0.673 0.286 
820 600D827F010DJ4 9.53 x 41 .3 0.460 0.373 

1200 600D128F010DL4 9.53 x 55.5 0.318 0.513 
1500 600D158F010DX4 9.53 x 68.2 0.230 0.664 

15 VOLTS DC WORKING @ + 85°C; 10 VOLTS DC WORKING @ + 125°C 
100 600D107F015KD4 7.14 x 23.8 3.880 0.085 
220 600D227F015DD4 9.53 x 23.8 1.750 0.150 
330 600D337F015DE4 9.53 x 28 .6 1.160 0.199 
470 600D477F015DG4 9.53 x 35 .0 0.813 0.260 
560 600D567F015DJ4 9.53 x 41 .3 0.686 0.305 
820 600D827F015DL4 9.53 x 55.5 0.460 0.426 

1200 600D128F015DX4 9.53 x 68.2 0.320 0.563 

20 VOLTS DC WORKING @ +85°C; 15 VOLTS DC WORKING @ +125°C 
68 600D686F020KD4 7.1 4 x 23.8 4. 274 0.081 

150 600D157F020DD4 9.53 x 23.8 1.962 0.142 
220 600D226F020DE4 9.53 x 28.6 1.325 0.186 
330 600D337F020DG4 9.53 x 35.0 0.883 0.250 
390 600D397F020DJ4 9.53 x 41 .3 0.257 0.299 
680 600D687F020DL4 9.53 x 55.5 0.564 0.385 
820 600D827F020DX4 9.53 x 68.2 0.360 0.530 

30 VOLTS DC WORKING @ + 85°C; 20 VOLTS DC WORKING @ + 125°C 
47 600D476F030KD4 7.14 x 23.8 3.060 0.096 

100 600D107F030DD4 9.53 x 23 .8 1.500 0.162 
150 600D157F030DE4 9.53 x 28.6 1.000 0.215 
220 600D227F030DG4 9.53 x 35 .0 0.675 0.285 
270 600D277F030DJ4 9.53 x 41 .3 0.560 0.338 
390 600D397F030DL4 9.53 x 55.5 0.375 0.472 
560 600D567F030DX4 9.53 x 68.2 0.264 0.620 

40 VOLTS DC WORKING @ + 85°C; 30 VOLTS DC WORKING @ + 125°C 
33 600D336F040KD4 7.14 x 23.8 4.500 0.079 
82 600D826F040DD4 9.53 x 23.8 1.824 0.147 

100 600D107F040DE4 9.53 x 28.6 1.500 0.175 
150 600D157F040DG4 9.53 x 35.0 1.000 0.234 
180 600D187F040DJ4 9.53 x 41.3 0.844 0.275 
270 600D277F040DL4 9.53 x 55.5 0.540 0.394 
390 600D397F040DX4 9.53 x 68.2 0.397 0.505 
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1.1' ,\t. SPRflGUE' \&'!jJ!# 
MINIATURE AXIAL LEAD CAPACITORS 

TYPE 6000 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current 

Size (mm) @ + 25°C, 120Hz @ + 125°C, 120Hz 
JlF Catalog Number 0 x L (0) (A) 

50 VOLTS DC WORKING @ + 85°C; 40 VOLTS DC WORKING @ + 125°C 
22 6000226F050K04 7.14 x 23.B 6.750 0.065 
56 6000566F050004 9.53 x 23.B 2.650 0.122 
6B 60006B6F050DE4 9.53 x 2B.6 2.170 0.146 

100 6000107F0500G4 9.53 x 35.0 1.500 0.192 
150 6000157F0500J4 9.53 x 41.3 1.000 0.253 
1BO 60001B7F0500L4 9.53 x 55.5 0.B44 0.315 
270 6000277F0500X4 9.53 x 6B .2 0.540 0.433 

60 VOLTS DC WORKING @ + 85°C; 50 VOLTS DC WORKING @ + 125°C 
15 6000156F060K04 7.14 x 23 .B 9.650 0.055 
39 6000396F060004 9.53 x 23 .B 3.B50 0.102 
47 6000476F0600E4 9.53 x 2B .6 3.060 0.123 
B2 6000B26F0600G4 9.53 x 35.0 1.B20 0.174 

100 6000107F0600J4 9.53 x 41.3 1.500 0.207 
150 6000157F060DL4 9.53 x 55.5 1.000 0.290 
220 6000227F060DX4 9.53 x 6B.2 0.675 0.3BB 

75 VOLTS DC WORKING @ + 85°C; 60 VOLTS DC WORKING @ + 125°C 
12 6000126F075K04 7.14 x 23.B 12.300 0.04B 
27 6000276F075004 9.53 x 23.B 5.625 0.OB4 
39 6000396F0750E4 9.53 x 2B.6 3.B57 0.110 
56 6000566F0750G4 9.53 x 35.0 2.640 0.144 
B2 6000B26F075DJ4 9.53 x 41.3 1.B20 0.1B7 

120 6000127F0750L4 9.53 x 55.5 1.227 0.261 
150 6000157F0750X4 9.53 x 6B.2 1.000 0.399 

100 VOLTS DC WORKING @ + 85°C; 75 VOLTS DC WORKING @ + 125°C 
6.B 60006B5F100K04 7.14 x 23.B 22.500 0.036 

22 6000226F100004 9.53 x 23.B 6.750 0.077 
27 6000276F1000E4 9.53 x 2B .6 5.625 0.091 
39 6000396F1000G4 9.53 x 43.0 3.B57 0.120 
56 6000566F1000J4 9.53 x 55 .3 2.640 0.156 
B2 6000B26F1000L4 9.53 x 6B.5 1.B24 0.215 

120 6000127F1000X4 9.53 x 6B.2 1.270 0.910 
150 VOLTS DC WORKING @ + 85°C; 100 VOLTS DC WORKING @ + 125°C 

3.3 6000335F150K04 7.14 x 23.B 3B.300 0.02B 
6.B 60006B5F150004 9.53 x 23.B 19.160 0.046 

12 6000126F1500E4 9.53 x 2B.6 10.500 0.066 
1B 60001 B6F1500G4 9.53 x 35.0 6.B50 0.090 
22 6000226F1500J4 9.53 x 41.3 5.750 0.106 
33 6000336F1500L4 9.53 x 55.5 3.B30 0.14B 
47 6000476F1500X4 9.53 x 6B.2 2.610 0.197 

200 VOLTS DC WORKING @ +85°C; 150 VOLTS DC WORKING @ + 125°C 
3.3 6000335F200K040 7.14 x 23 .B 3B.300 0.02B 
6.B 60006B5F2000040 9.53 x 23.B 19.160 0.046 
B.2 6000B25F2000E40 9.53 x 2B.6 15.500 0.055 

12 6000126F2000G40 9.53 x 35.0 10.500 0.073 
1B 600D1B6F200DJ40 9.53 x 41.3 6.7BO 0.09B 
27 600D276F200DL40 9.53 x 55.5 4.790 0.132 
33 600D336F200DX40 9.53 x 6B.2 3.B30 0.162 

250 VOLTS DC WORKING @ + 85°C; 200 VOLTS DC WORKING @ + 125°C 
2.2 600D225F250KD4 7.14 x 23.B 57.500 0.023 
5.6 600D565F250DD4 9.53 x 23.B 23.100 0.042 
6.B 600D6B5F250DE4 9.53 x 2B.6 19.160 0.050 

10 600D106F250DG4 9.53 x 35.0 12.700 0.066 
15 600D156F250DJ4 9.53 x 41.3 B.230 O.OBB 
22 600D226F250DL4 9.53 x 55.5 5.750 0.121 
27 600D276F250DX4 9.53 x 6B.2 4.790 0.146 
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TYPE 6000 
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+ 125°C 
Non-Polar, Miniature 
Aluminum Capacitors 

Features -

• Extended Temperature Range 
• Exceptional Capacitance Stability 
• Low DF 
• Low DC Leakage Current 
• Tantalum Foil Replacement 
• Mil Version - MIL-C-39018/02 

General Specifications -
Operating Temperature: 

- 55°C - + 125°C. 

Voltage Range: 7 - 250 VDC. 

Capacitance Range: 0.68ILF - 680ILF. 

Capacitance Tolerance: -10% , +50%. 

Case Size Range: 0.296" x 1.000" - 0.390" x 
2.812" 

Termination: Axial. 

Life Validation Test: 2000 hours @ +125°C: 
Ll CAP ± 15% from initial measurement. 
Ll ESR < 1.3x initial specified limit. 
Ll DCl < initial specified limit. 

Shelf Test: 500 hrs @ + 125°C: 
C < 10% from initial measurement. 
Ll ESR < 1.2x initial specified limit. 
Ll DCl < 2.0x initial specified limit. 

DC Leakage Current: 
See Standard Ratings table. 

Expected Life: SEE PAGE 270. 

Performance Characteristics: 
SEE PAGE 266. 
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Type 6100 

9908 

Ripple Current Multipliers: 

TEMPERATURE 

Ambient Multipliers Temp. 

+ 100°C 1.5 
+85°C 2.0 
+65°C 2.5 

FREQUENCY Hz 

VDC 50-60 100-120 300-400 >100K 

6-60 0.85 1.0 1.10 1.15 
61-250 0.83 1.0 1.15 1.20 

Low Temperature Performance: 
Capacitance. The maximum allowable 
capacitance change with temperature from 
+ 25°C shall be in accordance with the follow
ing table: 

Rated Voltage 
at 125°C 

5 thru 15 
20 and up 

Per Cent Capacitance Change at 
-55°C +85°C +125°C 

- 30 + 15 + 20 
- 25 + 15 + 20 

Impedance. When measured at a 
temperature of - 55°C and a frequency of 120 
Hz, the impedance shall not exceed the values 
listed in the Standard Ratings Table. 
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6100 476 G 007 

TYPE 6100 

Catalog Numbering System 

KO 2 

L STYLE NUMBER. 2 = OUTER INSULATION 
5 = OUTER INSULATION 

WITH POLYMER COATED END-SEALS 

CASE CODE. SEE TABLE OF DIMENSIONS. 

'-----DC VOLTAGE RATING TO 85°C. EXPRESSED IN VOLTS. ZEROS ARE USED TO PRECEDE THE 
VOLTAGE RATING. 

'----CAPACiTANCE TOLERANCE. F = -10, +50% 
G = -10, +75% 

'------ CAPACITANCE. EXPRESSED IN PICOFARADS. THE FIRST TWO DIGITS ARE SIGNIFICANT FIGURES, THE THIRD IS 
THE NUMBER OF ZEROS. 

'-----SPRAGUE TYPE NUMBER. IDENTIFIES THE BASIC CAPACITOR DESIGN. 

DIMENSIONS IN INCHES 
With Outer Insulation 

Typical 
Case Diam. Length ' Weight 
Code (±0.031) (Max.) (Grams) 

KD 0.296 1.000 1.9 
DE 0.390 1.187 3.9 
DU 0.390 1.500 4.9 
DL 0.390 2.187 7. 0 
DR 0.390 2.812 8.6 

' Style 2. For Style 5 Increase the maximum length by 
0.125" 
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DIMENSIONS IN MILLIMETERS 
With Outer Insulation 

Typical 
Case Diam. Length ' Weight 
Code (± 0.79) (Max. ) (Grams) 

KD 7.54 25.40 1.9 
DE 9.92 30.16 3.9 
DU 9.92 38.10 4.9 
DL 9.92 55.56 7.0 
DR 9.92 71.42 8.6 

' Style 2. For Style 5 Increase the maximum length by 
3.18 mm. 



(UT) SPRnGUE~ MINIATURE AXIAL LEAD CAPACITORS 

TYPE 6100 

STANDARD RATINGS 
Max. DC Max. 

Case Size Max. Leakage Current Max. ESR Ripple Current 
(mm) Impedance (~A) @ +25°C @ + 125°C 

J-tF Catalog Number' 0 x L @ -55°C, 120Hz @ +25 0 C @ +850C & + 1250C 120Hz (a) 120HZ (mA) 

7 VOLTS DC WORKING @ + 85°C; 5 VOLTS DC WORKING @ + 125°C 
47 6100476G007K02 7.54 x 25.4 64 4 12 5.8 100 
90 6100906G0070E2 9.92 x 30.16 33 7 21 3.0 180 

220 6100227G0070U2 9.92 x 38.1 14 10 30 1.2 300 
470 6100477G0070L2 9.92 x 55.56 6.4 16 48 0.58 500 
680 6100687G0070R2 9.92 x 71.44 4.4 24 72 0.40 700 

10 VOLTS DC WORKING @ + 85°C; 7 VOLTS DC WORKING @ + 125°C 
39 6100396G010K02 7.54 x 25.4 77 4 12 7.1 90 
70 6100706G0100E2 9.92 x 30.16 43 7 21 3.9 160 

180 6100187G0100U2 9.92 x 38.1 17 10 30 1.5 270 
330 61 00337G01 00L2 9.92 x 55.56 9.1 16 48 0.82 440 
470 61 00477G01 00R2 9.92 x 71 .44 6.4 24 72 0.58 600 

15 VOLTS DC WORKING @ + 85°C; 10 VOLTS DC WORKING @ + 125°C 
33 6100336G015K02 7.54 x 25.4 91 4 12 8.3 80 
55 6100556G0150E2 9.92 x 30.16 55 7 21 5.0 140 

120 6100127G0150U2 9.92 x 38.1 25 9 27 2.3 220 
150 6100157G0150U2 9.92 x 38.1 20 10 30 1.8 250 
270 6100277G0150L2 9.92 x 55.56 11 16 48 1.0 400 
390 6100397G0150R2 9.92 x 71 .44 7.7 24 72 0.70 550 

20 VOLTS DC WORKING @ + 85°C; 15 VOLTS DC WORKING @ + 125°C 
22 6100226G020K02 7.54 x 25.4 136 54 15 12 65 
40 6100406G0200E2 9.92 x 30.16 75 7 21 6.9 120 

100 6100107G0200U2 9.92 x 38.1 30 10 30 2.8 260 
200 6100207G0200L2 9.92 x 55.56 15 16 48 1.42 340 
300 6100307G0200R2 9.92 x 71 .44 10 24 72 0.92 480 

30 VOLTS DC WORKING @ + 85°C; 20 VOLTS DC WORKING @ + 125°C 
15 6100156G030K02 7.54 x 25.4 130 5 15 13 65 
27 6100276G0300E2 9.92 x 30.16 75 7 21 7.4 120 
56 6100566G0300U2 9.92 x 38 .1 36 9 27 3.6 180 
68 6100686G0300U2 9.92 x 38.1 30 10 30 2.9 190 

120 6100127G0300L2 9.92 x 55.56 17 15 45 1.7 310 
150 6100157G0300L2 9.92 x 55.56 13 16 48 1.3 340 
180 6100187G0300R2 9.92 x 71.44 11 24 72 1.1 440 

40 VOLTS DC WORKING @ +85°C; 30 VOLTS DC WORKING @ +125°C 
9 6100905G040K02 7.54 x 25.4 220 6 18 22 50 

17 6100176G0400E2 9.92 x 30.16 120 8 24 12 90 
40 6100406G0400U2 9.92 x 38.1 50 10 30 5.0 150 
85 6100856G0400L2 9.92 x 55.56 24 16 48 2.4 260 

130 6100137G0400R2 9.92 x 71.44 15 24 72 1.5 370 
50 VOLTS DC WORKING @ + 85°C; 40 VOLTS DC WORKING @ + 125°C 

6.8 6100685G050K02 7.54 x 25.4 300 6 18 29 40 
12 6100126G0500E2 9.92 x 30.16 170 8 24 17 80 
27 6100276G0500U2 9.92 x 38.1 74 10 30 7.4 120 
56 6100566G0500L2 9.92 x 55.56 36 16 48 3.6 210 
82 6100826G0500R2 9.92 x 71.44 23 24 72 2.4 290 

60 VOLTS DC WORKING @ + 85°C; 50 VOLTS DC WORKING @ + 125°C 
5.0 6100505G060K02 7.54 x 25.4 400 7 21 40 35 
9.0 6100905G0600E2 9.92 x 30.16 220 9 27 22 65 

24 6100246G0600U2 9.92 x 38.1 83 11 33 8.3 110 
47 6100476G0600L2 9.92 x 55.56 43 16 48 4.3 200 
70 6100706G060DR2 9.92 x 71.44 29 24 72 2.9 270 
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TYPE 6100 

STANDARD RATINGS 
Max. DC Max. 

Case Size Max. Leakage Current Max. ESR Ripple Current 
(mm) Impedance (~A) @ +25DC @ + 125DC 

J-tF Catalog Number' D x L @ -55DC, 120Hz @ +25DC @ +85DC & +125 0 C 120Hz (0) 120Hz (mA) 

75 VOLTS DC WORKING @ + 85 DC; 60 VOLTS DC WORKING @ + 125 DC 
3.9 610D395F075KD2 7.54 x 25.4 510 7 21 51 30 
8.0 610D805F075DE2 9.92 x 30.16 250 9 27 25 60 

15 610D156F075DU2 9.92 x 38.1 130 10 30 133 90 
18 610D186F075DU2 9.92 x 38.1 110 11 33 11 100 
39 610D396F075DL2 9.92 x 55.56 51 16 48 5.1 170 
56 610D566F075DR2 9.92 x 71.44 36 24 72 3.6 240 

100 VOLTS DC WORKING @ + 85 DC; 75 VOLTS DC WORKING @ +125 DC 
2.2 610D225F100KD2 7.54 x 25.4 910 8 12 91 25 
4.0 610D405F100DE2 9.92 x 30.16 500 12 36 50 45 

12 61 OD126F1 00DU2 9.92 x 38.1 170 16 48 17 80 
22 610D226F100DL2 9.92 x 55.56 91 18 54 9.1 130 
33 61 OD336F1 00DR2 9.92 x 71 .44 61 28 84 6.0 180 

150 VOLTS DC WORKING @ + 85°C; 100 VOLTS DC WORKING @ + 125°C 
1.8 610D185F150KD2 7.54 x 25.4 1100 10 30 110 20 
3.0 610D305F150DE2 9.92 x 30.16 670 12 36 67 40 
5.6 610D565F150DU2 9.92 x 38.1 360 14 42 36 55 
8.2 610D825F150DU2 9.92 x 38.1 230 16 48 24 70 

12 610D126F150DL2 9.92 x 55.56 170 18 54 17 100 
15 610D156F150DL2 9.92 x 55.56 130 20 60 13 110 
22 610D226F150DR2 9.92 x 71.44 91 28 84 9.1 150 

200 VOLTS DC WORKING @ +85°C; 150 VOLTS DC WORKING @ + 125°C 
1.0 61 OD1 05F200KD2 7.54 x 25.4 2000 12 36 200 15 
2.0 610D205F200DE2 9.92 x 30.16 1000 16 48 100 30 
5.0 610D505F200DU2 9.92 x 38.1 400 20 60 40 50 

10 610D106F200DL2 9.92 x 55.56 200 24 72 20 90 
15 610D156F200DR2 9.92 x 71 .44 130 32 96 13 120 

250 VOLTS DC WORKING @ + 85°C; 200 VOLTS DC WORKING @ + 125 DC 
0.68 610D684F250KD2 7.54 x 25.4 3000 14 42 290 15 
1.0 610D105F250DE2 9.92 x 30.16 2000 18 54 200 20 
3.3 610D335F250DU2 9.92 x 38 .1 610 22 66 60 40 
6.8 610D685F250DL2 9.92 x 55.56 300 26 78 29 70 

10 610D106F250DR2 9.92 x 71 .44 200 36 108 20 100 
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+ 125°C 
Miniature 
Axial Lead 
Aluminum Capacitors 

Features -

• Extended Temperature Range 
• Economical 
• High Reliability Design 
• For Timing Circuit Applications 

General Specifications -
Operating Temperature: 

-55°C- +125°C. 

Voltage Range: 10- 63 VDC. 

Capacitance Range: 6.8/LF - 3,900/LF. 

Capacitance Tolerance: ± 20%. 

Case Size Range: 6 x 12mm - 12 x 45mm . 

Termination: Axial leaded. 

Life Validation Test: 1000 hrs @ + 105°C: 
~ CAP ~ 20% from initial measurement . 
~ ESR ~ 1 .5x initial specified limit. 
~ DCl ~ initial specified limit . 

Shelf Test: 500 hrs @ + 85°C: 
~ CAP ~ 20% from initial measurement. 
~ ESR ~ 1 .5x initial specified limit. 
~ DCl ~ 3x initial specified limit. 

112 

Type 6300 

DC Leakage Current: 
I = 0.004CV + 3 

I in /LA , C in /LF, V in Volts 

Ripple Current Multipliers: 

TEMPERATURE 

Ambient Multipliers 
Temp . 

+ 125°C 0.5 
+85°C 1.0 
+65°C 2.0 
+55°C 2.5 

or less 

Expected Life: SEE PAGE 270. 

Performance Characteristics: 
SEE PAGE 266. 
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6300 826 M 003 

Catalog Numbering System 
BB 2 A 

l L ACKAGING. A = BULK PACK (Standard) . 
T = TAPE AND REEL. 

CASE STYLE. 2 = POLYESTER INSULATING SLEEVE (Standard) . 
5 = POLYESTER SLEEVE WITH RESIN END SEAL. 

TYPE 6300 

(Required for exposure to halogenated cleaning solvents). 

CASE CODE. SEE DIMENSIONS, BELOW. 

DC VOLTAGE RATING. EXPRESSED IN VOLTS. AN " R" IS USED TO INDICATE A DECIMAL POINT. 

CAPACITANCE TOLERANCE. M = ± 20%. 

'----CAPACiTANCE. EXPRESSED IN PICOFARADS. THE FIRST TWO DIGITS ARE SIGNIFICANT FIGURES, THE 
THIRD IS THE NUMBER OF ZEROS . 

"------:SPRAGUE TYPE NUMBER. IDENTIFIES THE BASIC CAPACITOR DESIGN . 

DIMENSIONS IN MILLIMETERS 

Case Nominal Style 2 Style 5 
Code Diameter Length D Max. L Max. D Max. L Max. 

BB 6.3 17.5 7.0 19.2 7.0 20.7 

CB 8 17.5 8.6 19.2 8.6 20.7 
CC 8 20.5 8.6 22.3 8.6 23.8 

DC 9.5 20.5 10.2 22.3 10.2 23.8 
DD 9.5 24 10.2 25.5 10.2 27.0 
DF 9.5 32 10.2 33.5 10.2 35.0 
DH 9.5 38 10.2 39.8 10.2 41 .3 

EF 11 32 11 .8 33.5 11 .8 35.0 
EH 11 38 11 .8 39.8 11 .8 41 .3 

FH 12.5 38 13.1 39.8 13.1 41 .3 
FK 12.5 44.5 13.1 46.5 13.1 48.0 

113 
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TYPE 6300 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current 

Size (mm) @ +25°C (0) @ +85°C (A) 
JLF Catalog Number D x L 120Hz 120Hz 

3 VOLTS DC WORKING; 5 VOLTS DC SURGE 
82 630D826M003BB2A 6.3 x 17.5 5.070 0.173 

120 630D127M003CB2A 8 x 17.5 3.450 0.240 
180 6300187M003CC2A 8 x 20.5 2.310 0.314 
270 630D277M003DC2A 9.5 x 20.5 1.570 0.424 
820 6300827M003DD2A 9.5 x 24 0.507 0.790 

1200 630D128M003DF2A 9.5 x 32 0.345 1.080 
1500 630D158M003DH2A 9.5 x 38 0.310 1.260 

2200 630D228M003EF2A 11 x 32 0.206 1.530 
2700 630D278M003EH2A 11 x 38 0.175 1.790 
2700 630D278M003FH2A 12.5 x 38 0.175 1.940 
3900 6300398M003FK2A 12.5 x 44.5 0.124 2.460 

6.3 VOLTS DC WORKING; 9 VOLTS DC SURGE 
82 630D826M6R3BB2A 6.3 x 17.5 4.867 0.176 

100 630D227M6R3CB2A 8 x 17.5 4.036 0.222 
150 630D157M6R3CC2A 8 x 20.5 2.758 0.286 
270 630D277M6R3DC2A 9.5 x 20.5 1.504 0.433 
680 630D687M6R3DD2A 9.5 x 24 0.591 0.732 

1200 6300128M6R30F2A 9.5 x 32 0.331 1.111 
1500 630D158M6R3DH2A 9.5 x 38 0.287 1.290 

1800 630D188M6R3EF2A 11 x 32 0.230 1.450 
2200 630D228M6R3EH2A 11 x 38 0.199 1.690 
2700 630D278M6R3FH2A 12.5 x 38 0.169 1.970 
3300 630D338M6R3FK2A 12.5 x 44.5 0.142 2.310 

7.5 VOLTS DC WORKING; 10 VOLTS DC SURGE 
68 630D686M7R5BB2A 6.3 x 17.5 5.910 0.160 
82 630D826M7R5CB2A 8 x 17.5 4.860 0.202 

150 630D157M7R5CC2A 8 x 20.5 2.750 0.287 
220 630D227M7R5DC2A 9.5 x 20.5 1.838 0.391 
680 630D687M7R5DD2A 9.5 x 24 0.591 0.732 

1000 630D108M7R5DF2A 9.5 x 32 0.403 1.010 
1200 630D128M7R5DH2A 9.5 x 38 0.331 1.210 

1500 630D158M7R5EF2A 11 x 32 0.287 1.290 
2200 630D228M7R5EH2A 11 x 38 0.199 1.690 
2700 630D278M7R5FH2A 12.5 x 38 0.169 1.970 
3300 630D338M7R5FK2A 12.5 x 44.5 0.142 2.310 

10 VOLTS DC WORKING; 15 VOLTS DC SURGE 
56 630D566M010BB2A 6.3 x 17.5 6.120 0.156 
68 630D686M010CB2A 8 x 17.5 5.214 0.195 

100 63001 07M01 OCC2A 8 x 20.5 3.560 0.252 
180 630D187M0100C2A 9.5 x 20.5 1.946 0.381 
560 630D567M010DD2A 9.5 x 24 0.621 0.714 
820 630D827M010DF2A 9.5 x 32 0.429 0.972 

1000 63001 08M01 00H2A 9.5 x 38 0.356 1.160 

1200 630D128M010EF2A 11 x 32 0.292 1.290 
1800 630D188M010EH2A 11 x 38 0.203 1.670 
1800 6300 188M01 OFH2A 12.5 x 38 0.203 1.810 
2200 630D228M010FK2A 12.5 x 44.5 0.176 2.070 

12 VOLTS DC WORKING; 16 VOLTS DC SURGE 
47 6300476M012BB2A 6.3 x 17.5 6.794 0.150 
68 630D686M012CB2A 8 x 17.5 4.732 0.205 

100 630D 1 07M012CC2A 8 x 20.5 3.231 0.265 
180 630D187M012DC2A 9.5 x 20.5 1.766 0.399 
470 630D477M012002A 9.5 x 24 0.679 0.683 
680 630D687M012DF2A 9.5 x 32 0.473 0.926 
820 630D827M012DH2A 9.5 x 38 0.389 1.110 
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(l~) SPRJlGUE· MINIATURE AXIAL LEAD CAPACITORS 

TYPE 6300 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current 

Size (mm) @ +25°C (0) @ +85°C (A) 
JLF Catalog Number D x L 120Hz 120Hz 

12 VOLTS DC WORKING; 16 VOLTS DC SURGE (Cont.) 
1200 630D128M012EF2A 11 x 32 0.265 1.350 
1500 630D158M012EH2A 11 x 38 0.231 1.560 
1800 630D188M012FH2A 12.5 x 38 0.185 1.890 
2200 630D228M012FK2A 12.5 x 44.5 0.162 2.160 

16 VOLTS DC WORKING; 20 VOLTS DC SURGE 
47 630D476M016BB2A 6.3 x 17.5 5.460 0.153 
56 630D566M016CB2A 8 x 17.5 5.360 0.192 
82 630D826M016CC2A 8 x 20.5 3.705 0.248 

150 630D157M016DC2A 9.5 x 20.5 2.110 0.366 
390 630D397M016DD2A 9.5 x 24 0.763 0.644 
560 630D567M016DF2A 9.5 x 32 0.536 0.871 
820 630D827M016DH2A 9.5 x 38 0.371 1.140 

1000 630D108M016EF2A 11 x 32 0.307 1.250 
1200 630D128M016EH2A 11 x 38 0.252 1.510 
1500 630D158M016FH2A 12.5 x 38 0.221 1.730 
1800 630D188M016KF2A 12.5 x 44.5 0.176 2.070 

20 VOLTS DC WORKING; 25 VOLTS DC SURGE 
27 630D276M020BB2A 6.3 x 17.5 0.818 0.118 
39 630D396M020CB2A 8 x 17.5 7.212 0.165 
56 630D566M020CC2A 8 x 20.5 5.063 0.212 

100 630D107M020DC2A 9.5 x 20.5 2.902 0.312 
270 630D227M020DD2A 9.5 x 24 1.081 0.541 
390 630D397M020DF2A 9.5 x 32 0.721 0.750 
560 630D567M020DH2A 9.5 x 38 0.506 0.970 

680 630D687M020EF2A 11 x 32 0.425 1.070 
820 630D827M020EH2A 11 x 38 0.350 1.270 

1000 630D108M020FH2A 12.5 x 38 0.290 1.510 
1200 630D128M020FK2A 12.5 x 44.5 0.238 1.780 

25 VOLTS DC WORKING; 30 VOLTS DC SURGE 
22 630D226M025BB2A 6.3 x 17.5 12.500 0.110 
33 630D336M025CB2A 8 x 17.5 8.333 0.154 
47 630D476M025CC2A 8 x 20.5 5.769 0.1 98 
82 630D826M025DC2A 9.5 x 20.5 3.308 0.292 

220 630D227M025DD2A 9.5 x 24 1.250 0.504 
330 630D337M025DF2A 9.5 x 32 0.833 0.698 
390 630D397M025DH2A 9.5 x 38 0.681 0.837 

560 630D567M025EF2A 11 x 32 0.478 1.010 
680 630D687M025EH2A 11 x 38 0.401 1.190 
820 630D827M025FH2A 12.5 x 38 0.330 1.410 

1000 630D108M025FK2A 12.5 x 44.5 0.274 1.660 
30 VOLTS DC WORKING; 40 VOLTS DC SURGE 

18 630D186M030BB2A 6.3 x 17.5 14.133 0.104 
27 630D276M030CB2A 8 x 17.5 9.636 0.143 
39 630D396M030CC2A 8 x 20.5 6.424 0.187 
68 630D686M030DC2A 9.5 x 20.5 3.785 0.269 

180 630D187M030DD2A 9.5 x 24 1.413 0.474 
270 630D277M030DF2A 9.5 x 32 0.963 0.649 
330 630D337M030DH2A 9.5 x 38 0.785 0.780 

470 630D477M030EF2A 11 x 32 0.543 0.943 
560 630D567M030EH2A 11 x 38 0.451 1.120 
680 630D687M030FH2A 12.5 x 38 0.378 1.320 
820 630D827M030FK2A 12.5 x 44.5 0.311 1.560 
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TYPE 6300 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current 

Size (mm) @ +25°C (n) @ +85°C (A) 
J.tF Catalog Number D x L 120Hz 120Hz 

35 VOLTS DC WORKING; 40 VOLTS DC SURGE 
18 630D186M035BB2A 6.3 x 17.5 14.133 0.104 
22 630D226M035CB2A 8 x 17.5 11 .777 0.129 
27 630D276M035CC2A 8 x 20.5 9.636 0.153 
56 630D566M035DC2A 9.5 x 20.5 4.510 0.250 

150 630D157M035DD2A 9.5 x 24 1.766 0.424 
220 630D227M035DF2A 9.5 x 32 1.177 0.587 
270 630D277M035DH2A 9.5 x 38 0.966 0.702 

390 630D397M035EF2A 11 x 32 0.642 0.867 
470 630D477M035EH2A 11 x 38 0.543 1.020 
560 630D567M035FH2A 12.5 x 38 0.451 1.210 
680 630D687M035FK2A 12.5 x 44.5 0.378 1.410 

40 VOLTS DC WORKING; 45 VOLTS DC SURGE 
12 630D126M040BB2A 6.3 x 17.5 21 .200 0.085 
18 630D186M040CB2A 8 x 17.5 14.133 0.118 
27 630D276M040CC2A 8 x 20.5 9.636 0.1 53 
47 630D476M040DC2A 9.5 x 20.5 5.435 0.228 

120 630D127M040DD2A 9.5 x 24 2.120 0.387 
180 630D187M040DF2A 9.5 x 32 1.413 0.536 
270 630D277M040DH2A 9.5 x 38 0.963 0.703 

330 630D337M040EF2A 11 x 32 0.785 0.776 
390 630D397M040EH2A 11 x 38 0.642 0.939 
470 630D477M040FH2A 12.5 x 38 0.543 1.100 
560 630D567M040FK2A 12.5 x 44.5 0.451 1.290 

50 VOLTS DC WORKING; 60 VOLTS DC SURGE 
10 630D106M050BB2A 6.3 x 17.5 24.260 0.079 
12 630D126M050CB2A 8 x 17.5 19.900 0.101 
22 630D226M050CC2A 8 x 20.5 11 .050 0.143 
33 630D336M 050DC2A 9.5 x 20.5 7.370 0.196 
82 630D826M050DD2A 9.5 x 24 2.926 0.329 

120 630D127M050DF2A 9.5 x 32 1.990 0.451 
180 630D187M050DH2A 9.5 x 38 1.326 0.601 

220 630D227M050EF2A 11 x 32 1.105 0.661 
270 630D277M050EH2A 11 x 38 0.904 0.791 
330 630D337M050FH2A 12.5 x 38 0.737 0.946 
390 630D397M050FK2A 12.5 x 44. 5 0.603 1.120 

63 VOLTS DC WORKING; 70 VOLTS DC SURGE 
6.8 630D685M063BB2A 6.3 x 17.5 35.530 0.066 
8.2 630D825M063CB2A 8 x 17.5 29.260 0.082 

12 630D126M063CC2A 8 x 20.5 19.910 0.107 
22 630D226M063DC2A 9.5 x 20.5 11 .050 0.161 
56 630D566M063DD2A 9.5 x 24 4.234 0.273 
82 630D826M063DF2A 9.5 x 32 2.926 0.372 

120 630D127M063DH2A 9.5 x 38 1.990 0.491 

150 630D157M063EF2A 11 x 32 1.658 0.541 
180 630D187M063EH2A 11 x 38 1.326 0.653 
180 630D187M063FH2A 12.5 x 38 1.326 0.704 
220 630D227M063FK2A 12.5 x 44.5 1.105 0.825 
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OUTLINE DRAWINGS FOR 
TYPES 6730/6740, 6760/6770 

TERMINAL CODE C 
INCHES (MM) 

/

SOLID TINNED 
's LEADS 

l I+- NO. 18 AWG 
I 0 .040" DIA. f (1.0) 

0.281t r -- (+ ) 0 .375 
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l /
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LEAD SPACING - INCHES 
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~M~-==i=::;+ (1.0) 

~ 0 .025 I L- (0.63) 

H L PVC 
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118 

Case 
Diameter 

0.750 
0.875 
1.000 

Case 
Diameter 

19.1 
22.2 
25.4 

A C1 C2 
± 0.015 ± 0.015 ± 0.015 
0.300 0.100 0.200 
0.400 0.150 0.300 
0.400 0.150 0.300 

LEAD SPACING - MM 
A C1 C2 

± 0.381 ± 0.381 ± 0.381 
7.6 2.5 5.1 

10.2 3.8 7.6 
10.2 3.8 7.6 
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+ 105°C 
Tubular 
Radial Lead 
Aluminum 
Capacitors 
Features -

• Wide Temperature Range 
• Radial Design in 2 & 3 Lead 

Configuration 
• Ideal SMPS Output Filter 

General Specifications -
Operating Temperature: 

-SsoC- +10SoC. 

Voltage Range: 6.3 - 2S0 VDC. 

Capacitance Range: 27/-LF - 27,000/-LF. 

Capacitance Tolerance: -10%, +SO%. 

Case Size Range: 0.7S" x 1.12S" - 1.0" x 
3.62S". 

Termination: Radial leads. 

Life Validation Test: 2000 hrs @ + 10SoC: 
.:1 CAP ::5 1S% from initial measurement. 
.:1 ESR ::5 1.Sx initial specified limit. 
.:1 DCl ::5 initial specified limit. 

Shelf Test: SOO hrs @ + 10SoC: 
.:1 CAP ::5 10% from initial measurement. 
.:1 ESR ::5 1.1Sx initial specified limit. 
.:1 DCl ::5 2x initial specified limit. 

DC Leakage Current: 
I = K-J CV 
K = O.S @ +2SoC 

I in /-La, C in /-LF, V in Volts 

Expected Life: SEE PAGE 270. 

Performance Characteristics: 
SEE PAGE 266. 
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Type 6730/6740 

Ripple Current Multipliers: 

TEMPERATURE 

Ambient 
Temp. + 105°C +85°C +65°C +45°C +25°C 

Multipliers 0.4 1.0 1.4 1.7 2.0 

FREQUENCY Hz 

Rated 
WVDC 50-60 100-120 300-400 1000 20,000 
0-60 0.60 0.75 0.80 0.90 1.0 

61 -250 0.43 0.54 0.75 0.85 1.0 

Low Temperature Performance: 
Capacitance Ratio C-SSOC/C+2SoC min. @ 120Hz 

Capacitance 
Rated Voltage (VDC) Remaining 

6.3-25 75% 
40-100 80% 

150-250 65% 

ESR Ratio ESR-ssoc/ESR+2soc max. @ 120Hz 

Rated Voltage (VDC) Multipliers 
0-12 8 

13-40 10 
41 -250 16 

ESL (Typical values @ 1 MHz-10MHz): 

Nominal Diameter 
Inches Millimeters 
0.75 19 
0.875 22 
1.00 25 

Typical 
ESL nH 

10 
11 
13 
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6730 222 F 6R3 

TYPE 6730/6740 

Catalog Numbering System 

GE 1 C 
L LEAD CODE. C = 2 LEAD RADIAL MOUNT (Standard on 673D) . 

J = 3 LEAD AXIAL MOUNT (Optional on 673D) . 
A = KEYED POLARITY 3 LEAD RADIAL MOUNT 

(Standard on 674D) . 

CASE STYLE. 1 = PVC INSULATING SLEEVE (Standard for + 105°C Operation) . 
7 = PVC SLEEVE WITH RESIN END SEAL. (Optional) . 

(Required for exposure to halogenated cleaning solvents) . 

CASE CODE. SEE DIMENSIONS. 

--DC VOLTAGE RATING. EXPRESSED IN VOLTS . THE LETTER 'R' IS USED AS THE DECIMAL POINT, 
E.G. 6R3 = 6.3 VOLTS. 

'--- CAPACITANCE TOLERANCE. F = -10, + 50%. 

L...-__ CAPACITANCE. EXPRESSED IN PICOFARADS. THE FIRST TWO DIGITS ARE SIGNIFICANT FIGURES, THE THIRD IS THE 
NUMBER OF ZEROS. 

'-----SPRAGUE TYPE NUMBER. IDENTIFIES THE BASIC CAPACITOR DESIGN. 
673D = LEAD CODES C AND J ONLY. 
674D = LEAD CODE A ONLY. 

DIMENSIONS IN INCHES 

STYLE 1 OVERALL LEAD 
CASE STYLE 7 LENGTH SPACING* TYPICAL 

CODE D L H S 
WEIGHT 

± 0.015 ± 0.062 MAX. ± 0.015 
(oz) 

GE 0.770 1.150 1.246 0.250 0.46 
GJ 0.770 1.650 1.746 0.250 0.67 
GL 0.770 2.150 2.246 0.250 0.74 
GP 0.770 2.650 2.746 0.250 0.88 
GS 0.770 3.150 3.246 0.250 1.16 
GT 0.770 3.650 3.746 0.250 1.34 

HE 0.895 1.150 1.246 0.300 0.63 
HJ 0.895 1.650 1.746 0.300 0.95 
HL 0.895 2.150 2.246 0.300 1.02 
HP 0.895 2.650 2.746 0.300 1.37 
HS 0.895 3.150 3.246 0.300 1.73 
HT 0.895 3.650 3.746 0.300 2.08 

JE 1.020 1.150 1.246 0.400 0.81 
JJ 1.020 1.650 1.746 0.400 1.02 
JL 1.020 2.150 2.246 0.400 1.20 
JP 1.020 2.650 2.746 0.400 1.87 
JS 1.020 3.150 3.246 0.400 2.22 
JT 1.020 3.650 3.746 0.400 2.54 

CASE 
CODE 

GE 
GJ 
GL 
GP 
GS 
GT 

HE 
HJ 
HL 
HP 
HS 
HT 

JE 
JJ 
JL 
JP 
JS 
JT 

DIMENSIONS IN MILLIMETERS 
(Based on 1" = 25.4 mm) 

STYLE 1 OVERALL LEAD 
STYLE 7 LENGTH SPACING* 

D L H S 
±0.4 ± 1.6 MAX. ±0.4 
19.6 29 .2 31 .6 6.4 
19.6 41 .9 44.3 6.4 
19.6 54.6 57.0 6.4 
19.6 67.3 69.7 6.4 
19.6 80.0 82.4 6.4 
19.6 92.7 95.1 6.4 

22.7 29.2 31 .6 7.6 
22.7 41.9 44.3 7.6 
22.7 54.6 57.0 7.6 
22.7 67.3 69.7 7.6 
22.7 80.0 82.4 7.6 
22.7 92.7 95.1 7.6 

25.9 29.2 31 .6 10.2 
25 .9 41 .9 44.3 10.2 
25.9 54.6 57.0 10.2 
25.9 67.3 69 .7 10.2 
25.9 80.0 82.4 10.2 
25.9 92.7 95.1 10.2 

TYPICAL 
WEIGHT 
(grams) 

13 
19 
21 
25 
33 
38 

18 
27 
29 
39 
49 
59 

23 
29 
34 
53 
63 
72 

'Type 6730 Only. *Type 6730 Only. 
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«(1!) SPRnGUE . TUBULAR RADIAL LEAD CAPACITORS 

TYPE 6730/6740 

STANDARD RATINGS 
Nominal Case Max. ESR Max Ripple Current Max. Impedance 

Size (in) @ +25°C (mO) @ +85°C (A) @ 100 kHz 
JlF Catalog Number 0 x L 120 Hz 20k-40kHz 20k-40kHz (mO) 

6.3 VOLTS DC WORKING; 9 VOLTS DC SURGE 
2200 6730228F6R3GE1C 0.770 x 1.150 105.0 81 .0 2.30 83.0 
4700 6730478F6R3GJ1C 0.770 x 1.650 53.0 41.0 3.70 43 .0 
6800 6730688F6R3GL 1 C 0.770 x 2.150 36.0 28.0 4.95 30.0 
8200 6730828F6R3GP1 C 0.770 x 2.650 28.0 22.7 6.11 25.0 

10000 67301 09F6R3GS1 C 0.770 x 3.150 23.0 19.0 7.20 21.0 
12000 6730129F6R3GT1C 0.770 x 3.650 21.0 17.0 8.14 19.0 

3300 6730338F6R3HE1C 0.895 x 1.150 74.0 58.0 3.00 60.0 
6800 6730688F6R3HJ1C 0.895 x 1.650 38.0 39.0 4.73 41 .0 

10000 67301 09F6R3HL 1 C 0.895 x 2.150 27.0 22.0 6.20 24.0 
15000 6730159F6R3H P1 C 0.895 x 2.650 21.0 17.4 7.62 19.0 
18000 6730189F6R3HS1 C 0.895 x 3.150 18.0 15.0 8.83 17.0 
22000 6730229F6R3HT1 C 0.895 x 3.650 15.8 13.3 10.10 15.0 

4700 6730478F6R3JE1C 1.020 x 1.150 60.0 48 .0 3.60 50.0 
10000 67301 09F6R3JJ1 C 1.020 x 1.650 32.0 26.0 5.54 28.0 
15000 6730159F6R3JL1C 1.020 x 2.150 22 .6 18.8 7.30 21.0 
18000 6730189F6R3JP1C 1.020 x 2.650 18.0 15.2 8.81 17.0 
22000 6730229F6R3JS1C 1.020 x 3.150 15.4 13.0 10.20 14.0 
27000 6730279F6R3JT1C 1.020 x 3.650 13.4 11 .5 11 .60 13.0 

7.5 VOLTS DC WORKING; 10 VOLTS DC SURGE 
1800 6730188F7R5GE1C 0.770 x 1.150 110.0 82 .0 2.30 84.0 
3900 6730398F7R5GJ1C 0.770 x 1.650 55 .0 41.0 3.70 52.0 
5600 6730568F7R5GL1C 0.770 x 2.150 38 .0 29 .0 4.93 31 .0 
8200 6730828F7R5GP1 C 0.770 x 2.650 29.5 22.8 6.10 25.0 

10000 67301 09F7R5GS1 C 0.770 x 3.150 25 .8 20.0 7.04 22.0 
12000 6730129F7R5GT1 C 0.770 x 3.650 22.0 17.4 8.06 19.0 

3300 6730338F7R5HE1 C 0.895 x 1.150 76 .0 58.4 2.97 61 .0 
5600 6730568F7R5HJ 1 C 0.895 x 1.650 39.5 30.6 4.72 33.0 
8200 6730828F7R5HL1C 0.895 x 2.150 27.7 21 .8 6.23 24.0 

12000 6730129F7R5HP1 C 0.895 x 2.650 22.0 17.6 7.58 20.0 
15000 6730159F7R5HS 1 C 0.895 x 3.150 18.7 15.0 8.82 17.0 
18000 6730189F7R5HT1C 0.895 x 3.650 16.4 13.5 9.97 15.0 

3900 6730398F7R5JE1C 1.020 x 1.150 62.0 48.0 3.55 50.0 
8200 6730828F7R5JJ1C 1.020 x 1.650 32.0 25.9 5.56 28 .0 

12000 6730129F7R5JL1C 1.020 x 2.150 23.5 19.0 7.22 21 .0 
18000 6730189F7R5JP1C 1.020 x 2.650 18.3 15.0 8.83 17.0 
22000 6730229F7R5JS1C 1.020 x 3.150 15.8 13.0 10.20 15.0 
27000 6730279F7R5JT1C 1.020 x 3.650 13.8 11.6 11.60 13.0 

10 VOLTS DC WORKING; 12 VOLTS DC SURGE 
1800 6730188F010GE1C 0.770 x 1.150 123.0 89.0 2.20 91.0 
3300 6730338F010GJ1C 0.770 x 1.650 60.0 44.0 3.56 46.0 
5600 6730568F010GL1C 0.770 x 2.150 41 .0 30.0 4.79 32.0 
6800 6730688F010GP1C 0.770 x 2.650 31 .0 24.0 5.93 26.0 
8200 6730828F010GS1C 0.770 x 3.150 26.0 20.0 7.02 22 .0 

10000 6730109F010GT1C 0.770 x 3.650 23.0 17.8 7.97 20.0 

2700 6730278F01 OH E1 C 0.895 x 1.150 82.0 61 .0 2.90 62.0 
5600 6730568F010HJ1C 0.895 x 1.650 42.0 32.0 4.61 34.0 
8200 6730828F01 OH L 1 C 0.895 x 2.150 29.6 22.0 6.11 24.0 

10000 67301 09F01 OHP1 C 0.895 x 2.650 24.0 18.0 7.33 20.0 
12000 6730129F010HS1C 0.895 x 3.150 19.9 15.8 8.63 17.0 
15000 6730159F010HT1C 0.895 x 3.650 17.3 13.8 9.85 16.0 
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TUBULAR RADIAL LEAD CAPACITORS 

TYPE 6730/6740 

STANDARD RATINGS 
Nominal Case Max. ESR Max Ripple Current Max. Impedance 

Size (in) @ +25°C (mO) @ +85°C (A) @ 100 kHz 
Jo'F Catalog Number 0 x L 120 Hz 20k-40kHz 20k-40kHz (mO) 

10 VOLTS DC WORKING; 12 VOLTS DC SURGE (Cont.) 
3900 673D398F010JE1C 1.020 x 1.150 66.6 50.0 3.47 52.0 
6800 6730688F01 OJJ1 C 1.020 x 1.650 34.0 26.7 5.48 29.0 

12000 6730129F010JL1C 1.020 x 2.150 24.0 19.0 7.18 21 .0 
15000 6730159F010JP1C 1.020 x 2.650 19.2 15.0 8.72 17.0 
18000 673D189F010JS1C 1.020 x 3.150 16.0 13.0 10.20 15.0 
22000 673D229F01 OJT1 C 1.020 x 3.650 14.3 11 .8 11 .50 14.0 

12 VOLTS DC WORKING; 16 VOLTS DC SURGE 
1500 673D158F012GE1 C 0.770 x 1.150 119.0 83.0 2.26 85.0 
3300 673D338F012GJ1C 0.770 x 1.650 60.0 42.0 3.65 44.0 
4700 673D478F012GL1C 0.770 x 2.150 41.0 29.0 4.88 31 .0 
6800 673D688F012GP1C 0.770 x 2.650 31 .0 23.0 6.07 26.0 
8200 673D828F012GS1 C 0.770 x 3.150 26.0 19.4 7.14 22.0 

10000 673D109F012GT1C 0.770 x 3.650 23.0 17.0 8.11 20.0 

2200 673D228F012HE1C 0.895 x 1.150 83.0 60.0 2.93 62.0 
4700 673D478F012HJ1C 0.895 x 1.650 42.0 31.0 4.69 33.0 
6800 673D688F012HL1C 0.895 x 2.150 29.0 22.0 6.20 25.0 

10000 67301 09F012HP1 C 0.895 x 2.650 24.0 18.3 7.43 21 .0 
12000 6730129F012HS1C 0.895 x 3.150 19.7 15.0 8.82 18.0 
15000 6730159F012HT1 C 0.895 x 3.650 17.0 13.3 10.10 16.0 

3300 6730338F012JE1C 1.020 x 1.150 66.0 49.0 3.53 52.0 
6800 673D688F012JJ1C 1.020 x 1.650 34.0 26.0 5.54 29.0 

10000 673D109F012JL1C 1.020 x 2.150 25.5 19.0 7.12 22.0 
12000 673D129F012JP1C 1.020 x 2.650 19.7 15.0 8.75 18.0 
18000 6730189F012JS1C 1.020 x 3.150 16.4 13.0 10.20 16.0 
22000 673D229F012JT1 C 1.020 x 3.650 14.6 11.8 11 .50 15.0 

16 VOLTS DC WORKING; 20 VOLTS DC SURGE 
1200 673D128F016GE1 C 0.770 x 1.150 129.0 83.0 2.24 85.0 
2700 6730278F016GJ1 C 0.770 x 1.650 65.0 43.0 3.62 45.0 
3900 6730398F016GL 1 C 0.770 x 2.150 44.0 30.0 4.84 32.0 
5600 673D568F016GP1 C 0.770 x 2.650 34.0 23.5 6.01 26.0 
6800 673D688F016GS1 C 0.770 x 3.150 28.0 19.7 7.09 23.0 
8200 673D828F016GT1 C 0.770 x 3.650 24.0 17.0 8.16 21 .0 

2200 6730228F016HE1C 0.895 x 1.150 89.0 59.0 2.93 61 .0 
3900 6730398F016HJ1C 0.895 x 1.650 45.0 31.6 4.64 34.0 
5600 673D568F016HL 1C 0.895 x 2.150 31 .6 22.4 6.14 25.0 
8200 673D828F016HP1 C 0.895 x 2.650 24.7 17.9 7.51 20.0 

10000 673D109F016HS1C 0.895 x 3.150 20.7 15.2 8.79 18.0 
12000 673D129F016HT1 C 0.895 x 3.650 18.0 13.6 9.93 17.0 

2700 673D278F016JE1C 1.020 x 1.150 71.0 50.0 3.49 52.0 
5600 673D568F016JJ1C 1.020 x 1.650 36.7 26.7 5.48 29.0 
8200 673D828F016JL1C 1.020 x 2.150 26.0 19.2 7.18 22.0 

12000 673D129F016JP1C 1.020 x 2.650 20.5 15.4 8.75 19.0 
15000 673D159F016JS1C 1.020 x 3.150 17.4 13.3 10.20 17.0 
18000 673D189F016JT1 C 1.020 x 3.650 15.3 11 .8 11 .50 17.0 

20 VOLTS DC WORKING; 30 VOLTS DC SURGE 
1000 673D108F020GE1C 0.770 x 1.150 140.0 84.0 2.16 87.0 
1800 673D188F020GJ1C 0.770 x 1.650 67.0 44.0 3.56 47.0 
2700 673D278F020GL1C 0.770 x 2.150 45.0 30.0 4.81 33.0 
3900 673D398F020GP1 C 0.770 x 2.650 34.9 23.9 6.96 27.0 
4700 673D478F020GS1 C 0.770 x 3.150 28.7 19.9 7.05 24.0 
5600 673D568F020GT1C 0.770 x 3.650 24.6 17.0 8.09 21.0 
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TUBULAR RADIAL LEAD CAPACITORS 

TYPE 6730/6740 

STANDARD RATINGS 
Nominal Case Max. ESR Max Ripple Current Max. Impedance 

Size (in) @ +25°C (mfl) @ +85°C (A) @ 100 kHz 
J.LF Catalog Number D x L 120 Hz 20~40kHz 20k-40kHz (mfl) 

20 VOLTS DC WORKING; 30 VOLTS DC SURGE (Cont.) 
1500 673D158F020HE1 C 0.895 x 1.150 94.0 59.0 2.86 62.0 
3300 673D338F020HJ1 C 0.895 x 1.650 46.9 32.0 4.60 35.0 
4700 673D478F020HL 1C 0.895 x 2.150 32.0 22.7 6.10 26.0 
6800 673D688F020HP1 C 0.895 x 2.650 25.0 18.0 7.49 21.0 
8200 673D828F020HS1 C 0.895 x 3.150 21 .0 15.3 8.77 19.0 

10000 673D109F020HT1C 0.895 x 3.650 18.0 13.6 9.93 18.0 

2200 673D228F020JE1C 1.020 x 1.150 72.0 49.0 3.48 52.0 
4700 673D478F020JJ1C 1.020 x 1.650 37.0 26.0 5.47 29.0 
6800 673D688F020JL1C 1.020 x 2.150 26.0 19.3 7.16 23.0 
8200 673D828F020JP1C 1.020 x 2.650 20.7 15.5 8.72 19.0 

10000 673D109F020JS1C 1.020 x 3.150 17.9 13.6 10.10 18.0 
12000 673D129F020JT1 C 1.020 x 3.650 15.8 12.0 11 .40 16.0 

25 VOLTS DC WORKING; 35 VOLTS DC SURGE 
820 673D827F025GE1 C 0.770 x 1.150 143.0 85.0 2.23 88.0 

1500 673D158F025GJ1C 0.770 x 1.650 73.0 44.0 3.56 47.0 
2200 673D228F025GL 1 C 0.770 x 2.150 49.0 30.5 4.82 33.0 
3300 673D338F025GP1 C 0.770 x 2.650 37.0 23.9 5.96 27.0 
3900 673D398F025GS1C 0.770 x 3.150 31.0 20.0 7.00 23.0 
4700 673D478F025GT1C 0.770 x 3.650 26.7 17.5 8.04 21 .0 

1200 673D128F025HE1 C 0.895 x 1.150 101 .0 62.9 2.86 66.0 
2700 673D278F025HJ1C 0.895 x 1.650 50.0 32.0 4.61 35.0 
3900 673D398F025HL1C 0.895 x 2.150 35.0 22 .9 6.08 26.0 
4700 673D478F025HP1 C 0.895 x 2.650 27.0 18.0 7.47 21 .0 
6800 673D688F025HS1C 0.895 x 3.150 22.7 15.4 8.74 19.0 
8200 673D828F025HT1C 0.895 x 3.650 19.6 13.6 9.93 17.0 

1800 673D188F025JE1C 1.020 x 1.150 79.0 51.0 3.45 53.0 
3900 673D398F025JJ1C 1.020 x 1.650 40.0 26.9 5.46 30.0 
5600 673D568F025JL1C 1.020 x 2.150 28.0 19.0 7.14 22.0 
6800 673D688F025JP1C 1.020 x 2.650 22.0 15.7 8.66 19.0 
8200 673D828F025JS1 C 1.020 x 3.150 18.7 13.5 10.10 17.0 

10000 673D109F025JT1C 1.020 x 3.650 16.4 12.0 11.40 15.0 
30 VOLTS DC WORKING; 40 VOLTS DC SURGE 

820 673D827F030GE1 C 0.770 x 1.150 156.0 86.0 2.16 89.0 
1500 673D158F030GJ1C 0.770 x 1.650 80.0 47.0 3.45 50.0 
2200 673D228F030GL1C 0.770 x 2.150 53.0 32.0 4.68 35.0 
3300 673D338F030GP1C 0.770 x 2.650 40.0 25.0 5.81 28.0 
3900 673D398F030GS1C 0.770 x 3.150 34.0 21 .0 6.82 24.0 
4700 673D478F030GT1 C 0.770 x 3.650 28.8 18.4 7.84 22.0 

1200 673D128F030HE1 C 0.895 x 1.150 106.0 64.0 2.83 67.0 
2700 673D278F030HJ 1 C 0.895 x 1.650 54.0 33.4 4.51 37.0 
3900 673D398F030HL1C 0.895 x 2.150 37.0 23.7 5.97 27.0 
4700 673D478F030HP1 C 0.895 x 2.650 29.0 18.9 7.31 22.0 
6800 673D688F030HS1 C 0.895 x 3.150 24.0 16.0 8.57 19.0 
8200 673D828F030HT1 C 0.895 x 3.650 20.8 14.0 9.75 17.0 

1800 673D188F030JE1C 1.020 x 1.150 85.0 53.0 3.39 56.0 
3300 673D338F030JJ1C 1.020 x 1.650 43.7 28.0 5.33 31.0 
4700 673D478F030JL 1 C 1.020 x 2.150 30.0 20.0 7.04 23.0 
6800 673D688F030JP1C 1.020 x 2.650 23.7 16.2 8.53 20.0 
8200 673D828F030JS1C 1.020 x 3.150 19.8 13.8 9.95 17.0 

10000 673D1 09F030JT1 C 1.020 x 3.650 17.3 12.2 11.30 15.0 
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(j1f) SPRIIGUE® TUBULAR RADIAL LEAD CAPACITORS 

TYPE 6730/6740 

STANDARD RATINGS 
Nominal Case Max. ESR Max Ripple Current Max. Impedance 

Size (in) @ +25°C (mO) @ +85°C (A) @ 100 kHz 
J.tF Catalog Number D x L 120 Hz 20k-40kHz 20k-40kHz (mO) 

40 VOLTS DC WORKING; 55 VOLTS DC SURGE 
560 673D567F040GE1C 0.770 x 1.150 191 .0 86.0 2.22 89.0 

1000 673D108F040GJ1C 0.770 x 1.650 94.0 47.0 3.57 67.0 
1500 673D158F040GL 1C 0.770 x 2.150 64.0 32.0 4.80 30.0 
1800 673D188F040GP1 C 0.770 x 2.650 49.0 25.0 5.92 27.0 
2200 673D228F040GS1 C 0.770 x 3.150 40.0 21 .0 7.00 30.0 
2700 673D278F040GT1C 0.770 x 3.650 34. 8 18.6 8.02 21 .0 

680 673D687F040HE1 C 0.895 x 1.150 130.0 64.0 3.00 62.0 
1500 673D158F040HJ1C 0.895 x 1.650 67.0 33.0 4.54 36.0 
2200 673D228F040HL1C 0.895 x 2.150 45.0 23.0 6.05 26.0 
3300 673D338F040HP1 C 0.895 x 2.650 34.0 18.4 7.41 22.0 
3900 673D398F040HS1C 0.895 x 3.150 29.0 16.8 8.63 19.0 
4700 673D478F040HT1C 0.895 x 3.650 25.8 14.8 9.85 17.0 

1000 673D108F040JE1C 1.020 x 1.1 50 105.0 53 .0 3.41 55.0 
2200 673D228F040JJ1C 1.020 x 1.650 51.7 28.0 5.42 30.0 
2700 673D278F040JL1C 1.020 x 2.150 36.0 20.0 7.49 23.0 
3900 673D398F040JP1C 1.020 x 2.650 28 .7 16.0 8.90 19.0 
4700 673D478F040JS1C 1.020 x 3.150 23 .8 13.0 10.60 17.0 
5600 673D568F040JT1 C 1.020 x 3.650 20.3 12.0 11.40 16.0 

50 VOLTS DC WORKING; 75 VOLTS DC SURGE 
390 673D397F050GE1C 0.770 x 1.150 212.0 86.0 2.21 89.0 
820 673D828F050GJ1C 0.770 x 1.650 50.0 44.0 3.57 47.0 

1200 673D128F050GL1C 0.770 x 2.1 50 74.0 32 .0 4.70 35.0 
1500 673D158F050GP1 C 0.770 x 2.650 56.0 25.0 5.83 28.0 
1800 673D188F050GS 1 C 0.770 x 3.150 44.0 20.0 7.00 23.0 
2200 673D228F050GT1 C 0.770 x 3.650 37.7 17.7 8.00 21.0 

560 673D567F050HE1C 0.895 x 1.150 145.0 59.0 2.87 62.0 
1200 673D128F050HJ1C 0.895 x 1.650 76.0 34.0 4.46 37.0 
1800 673D188F050HL1C 0.895 x 2.150 50.0 23.3 6.02 26.0 
2200 673D228F050HP1 C 0.895 x 2.650 39 .0 18.7 7.35 22 .0 
2700 673D278F050HS1C 0.895 x 3.150 31.4 15.7 8.65 19.0 
3300 673D338F050HT1C 0.895 x 3.650 27.0 13.9 9.82 17.0 

820 673D828F050JE1C 1.020 x 1.150 112.0 51.4 3.45 54.0 
1500 673D158F050JJ 1 C 1.020 x 1.650 58.0 27.8 5.37 31 .0 
2200 673D228F050JL 1 C 1.020 x 2.150 39.0 19.7 7.09 23 .0 
3300 673D338F050JP1C 1.020 x 2.650 30.0 15.9 8.61 20.0 
3900 673D398F050JS1C 1.020 x 3.150 25.0 13.6 10.10 18.0 
4700 673D478F050JT1C 1.020 x 3.650 21 .6 12.0 11.40 16.0 

63 VOLTS DC WORKING; 85 VOLTS DC SURGE 
330 673D337F063GE1 C 0.770 x 1.150 236.0 89.0 2.13 93.0 
680 673D688F063GJ1C 0.770 x 1.650 117.0 47.0 3.44 50.0 

1000 673D108F063GL1C 0.770 x 2.150 79 .0 33.3 4.61 36.0 
1200 673D128F063GP1 C 0.770 x 2.650 63.0 27.0 5.61 30.0 
1800 673D188F063GS 1 C 0.770 x 3.150 49.9 22 .0 6.71 25.0 
2200 673D228F063GT1 C 0.770 x 3.650 41.7 18.9 7.74 22.0 

560 673D567F063HE1 C 0.895 x 1.150 159.0 66.0 2.79 69.0 
1000 673D108F063HJ1C 0.895 x 1.650 82 .0 35.4 4.38 38.0 
1500 673D158F063HL 1C 0.895 x 2.150 54.0 24.5 5.87 28.0 
2200 673D228F063HP1 C 0.895 x 2.650 41 .0 19.3 7.24 22.0 
2700 673D278F063HS1 C 0.895 x 3.150 34.6 16.6 8.42 20.0 
3300 673D338F063HT1C 0.895 x 3.650 29.0 14.5 9.61 18.0 
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(lit) SPRflGUE' TUBULAR RADIAL LEAD CAPACITORS 

TYPE 6730/6740 

STANDARD RATINGS 
Nominal Case Max. ESR Max Ripple Current Max. Impedance 

Size (in) @ +25°C (ma) @ +85°C (A) @ 100 kHz 
J.!F Catalog Number 0 x L 120 Hz 20~40kHz 20k-40kHz (ma) 

63 VOLTS DC WORKING; 85 VOLTS DC SURGE (Cont.) 
680 673D687F063JE1C 1.020 x 1.150 122.0 51.0 3.70 54.0 

1500 673D158F063JJ1C 1.020 x 1.650 63.0 28.0 5.54 31 .0 
2200 673D228F063JL1C 1.020 x 2.150 42 .0 20.6 6.93 24.0 
2700 673D278F063JP1C 1.020 x 2.650 32.9 16.5 8.45 20.0 
3900 673D398F063JS1C 1.020 x 3.150 27.0 14.0 9.85 18.0 
4700 673D478F063JT1C 1.020 x 3.650 23 .3 12.4 11.20 16.0 

75 VOLTS DC WORKING; 100 VOLTS DC SURGE 
270 673D277F075GE 1 C 0.770 x 1.150 311 .0 141 .0 1.73 145.0 
560 673D567F075GJ1C 0.770 x 1.650 150.0 70.0 2.84 73.0 
820 673D827F075GL 1 C 0.770 x 2.150 101 .0 48.0 3.84 51 .0 

1200 673D128F075GP1 C 0.770 x 2.650 77.0 37.3 4.77 40.0 
1500 673D158F075GS1 C 0.770 x 3.150 63 .0 30.7 5.68 34.0 
1800 673D188F075GT1C 0.770 x 3.650 53 .0 26.4 6.55 30.0 

390 673D397F075HE1C 0.895 x 1.150 214.0 100.0 2.27 104.0 
820 673D827F075HJ1C 0.895 x 1.650 104.0 50.0 3.67 53 .0 

1200 673D128F075HL1C 0.895 x 2.150 73.0 36.0 4.83 39 .0 
1800 673D188F075HP1 C 0.895 x 2.650 54.0 27.5 6.06 31 .0 
2200 673D228F075HS1 C 0.895 x 3.150 45.0 23.0 7. 12 26.0 
2700 673D278F075HT1C 0.895 x 3.650 37.0 19.8 8.23 23.0 

560 673D567F075JE1C 1.020 x 1.150 159.0 78.0 2.81 81 .0 
1200 673D128F075JJ1C 1.020 x 1.650 82.0 41.4 4.40 44 .0 
1800 673D188F075JL1C 1.020 x 2.150 53.9 28.0 5.95 30.0 
2200 673D228F075JP1C 1.020 x 2.650 41.8 22.2 7.29 25.0 
2700 673D278F075JS1C 1.020 x 3.150 33.7 18.5 8.60 22.0 
3300 673D338F075JT1C 1.020 x 3.650 29.0 16.2 9.80 19.0 

100 VOLTS DC WORKING; 125 VOLTS DC SURGE 
150 673D157F100GE1C 0.770 x 1.150 698.0 324.0 1.14 326.0 
270 673D277F100GJ1C 0.770 x 1.650 329.0 154.0 1.92 156.0 
390 673D397F100GL1C 0.770 x 2.150 221 .0 104.0 2.60 106.0 
560 673D567F1 00GP1 C 0.770 x 2.650 164.0 78.0 3.39 80.0 
680 673D687F100GS1C 0.770 x 3.150 131 .0 63 .0 3.96 65.0 
820 673D827F100GT1C 0.770 x 3.650 11 0.0 53 .0 4.60 54. 0 

220 673D227F100HE1C 0.895 x 1.150 452.0 212.0 1.55 215.0 
390 673D397F100HJ1C 0.895 x 1.650 216.0 103.0 2.57 106.0 
680 673D687F100HL1C 0.895 x 2.150 143.0 69.0 3.49 71 .0 
820 673D827F1 00HP1 C 0.895 x 2.650 107.0 52.0 4.37 53.0 

1000 673D108F100HS1C 0.895 x 3.150 89.0 44.0 5.15 45.0 
1200 673D128F1 OOHT1 C 0.895 x 3.650 76.0 38.0 5.93 39.0 

270 673D277F1 00JE1 C 1.020 x 1.150 337.0 162.0 1.95 163.0 
560 673D567F1 OOJJ 1 C 1.020 x 1.650 163.0 79.0 3.17 81 .0 
820 673D827F1 OOJL 1 C 1.020 x 2.150 109.0 54.0 4.27 55.0 

1200 673D128F1 00JP1 C 1.020 x 2.650 83.0 42.0 5.28 43.0 
1500 673D158F100JS1C 1.020 x 3.150 67.0 34.0 6.29 35.0 
1800 673D182F100JT1C 1.020 x 3.650 57.0 29.5 7.26 31 .0 

150 VOLTS DC WORKING; 200 VOLTS DC SURGE 
56 673D568F150GE1C 0.770 x 1.150 1733.0 881 .0 .694 895.0 

100 673D107F150GJ1C 0.770 x 1.650 886.0 450.0 1.12 460.0 
150 673D157F150GL 1 C 0.770 x 2.150 569.0 290.0 1.56 297.0 

82 673D828F150HE1C 0.895 x 1.150 1152.0 588.0 .936 592.0 
220 673D227F150HL1C 0.895 x 2.150 376.0 193.0 2.09 198.0 
470 673D477F150HT1 C 0.895 x 3.650 185.0 96.0 3.74 100.0 
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TYPE 6730/6740 

STANDARD RATINGS 
Nominal Case Max. ESR Max Ripple Current Max. Impedance 

Size (in) @ +25°C (mO) @ +85°C (A) @ 100 kHz 
/-tF Catalog Number 0 x L 120 Hz 20~40kHz 20k-40kHz (mO) 

150 VOLTS DC WORKING; 200 VOLTS DC SURGE (Cont.) 
330 6730337F150JL1C 1.020 x 2.150 275.0 142.0 2.64 148.0 
470 6730477F150JP1C 1.020 x 2.150 202.0 105.0 3.35 108.0 
560 6730567F150JS1C 1.020 x 3.150 163.0 84.0 4.03 88.0 
680 6730687F150JT1 C 1.020 x 3.650 137.0 71 .0 4.69 74.0 

200 VOLTS DC WORKING; 250 VOLTS DC SURGE 
33 6730336F200GE1 C 0.770 x 1.150 2290.0 1000.0 .651 1040.0 
56 6730566F200HE1C 0.770 x 1.650 1510.0 670.0 .878 680.0 
82 6730826F200GJ1C 0.770 x 2.650 1090.0 486.0 1.13 492.0 

150 6730157F200GL1C 0.770 x 3.650 538.0 240.0 1.83 246.0 

220 6730227F200HL 1 C 0.895 x 2.150 356.0 160.0 2.49 168.0 
330 6730337F200HP1 C 0.895 x 2.650 242.0 108.0 3.53 112.0 
390 6730397F200HS1 C 0.895 x 3.150 214.0 97.0 3.76 101 .0 
470 6730477F200HT1C 0.895 x 3.650 179.0 80.0 4.42 84.0 

250 VOLTS DC WORKING; 300 VOLTS DC SURGE 
27 6730276F250GE1 C 0.770 x 1.150 2400.0 700.0 0.771 710.0 
56 6730566F250GJ1 C 0.770 x 1.650 1147.0 338.0 1.29 348.0 
82 6730826F250GL 1 C 0.770 x 2.150 754.0 232.0 1.77 240.0 

100 67301 07F250GP1 C 0.770 x 2.650 587.0 178.0 2.19 186.0 
150 6730157F250GS1 C 0.770 x 3.150 461.0 137.0 2.67 143.0 
180 6730187F250GT1 C 0.770 x 3.650 379.0 117.0 3.13 122.0 

39 6730398F250HE1 C 0.895 x 1.150 1579.0 467.0 1.05 476.0 
82 6730828F250HJ1 C 0.895 x 1.650 766.0 237.0 1.72 246.0 

120 6730127F250HL 1 C 0.895 x 2.150 503.0 158.0 2.35 166.0 
180 6730187F250HP1 C 0.895 x 2.650 383.0 119.0 2.94 125.0 
220 6730227F250HS1 C 0.895 x 3.150 310.0 92.0 3.51 97.0 
270 6730277F250HT1 C 0.895 x 3.650 251 .0 78.0 4.15 83.0 

56 6730566F250JE1 C 1.020 x 1.150 1140.0 345.0 1.33 354.0 
120 6730127F250JJ1 C 1.020 x 1.650 554.0 243.0 2.17 252.0 
180 6730187F250JL 1C 1.020 x 2.150 367.0 116.0 2.95 122.0 
220 6730227F250JP1C 1.020 x 2.650 257.0 87.0 3.71 91 .0 
270 6730277F250JS1C 1.020 x 3.150 220.0 69.0 4.44 74.0 
330 6730331 F250JT1C 1.020 x 3.650 184.0 58 .0 5.16 63.0 
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TYPE 6730/6740 

TYPICAL CURVES @ + 25 °C 

TYPE 6730/6740 - 27000tLF @ 6.3VOC, JT CASE SIZE 
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TYPE 6730/6740 

TYPICAL CURVES @ + 25°C 

TYPE 6730/6740 - 390ILF @ SOVOC, GE CASE SIZE 

IMPEDANCE 
I\.. --- ESR (f) 

2: 
I 

o 100 
z 
0:: 
(f) 

W -W 
U 
z 
~ 10-1 
o 
w 
a.. 
2: 

(f) 

2: 
I 
o 10 - 1 
Z 

0:: 
(f) 

W -W 
U 
z 
~ 10-2 
o 
w 
a.. 
2: 

" ~~ 
I\.. 

" ~ 

"-~ ~ 
~ 

I"" --~ t-

104 105 

FREQUENCY IN HERTZ 
Dwg. No. A·14,756 

TYPE 6730/6740 - 3300ILF @ 7SV, JT CASE SIZE 

IMPEDANCE 

" lit' 

"III.. 
--- ESR .4" 

" 1'", / 
V-

I\.. 

"- I.." 

"" LI " '. .... 1'111 ~ ~, 
~ 

I- ~ -1- ... 

FREQUENCY IN HERTZ 
Dwg. No. A·14,757 

129 



(~)SPRnGUE ' _____________ T_U_B_U_LA_R_R_A_D_IA_L_L_E_A_D_C_A_PA_C_IT_O_R_S 

(/) 

2: 
I 
o 10 -1 
Z 

0:: 
(/) 
W -W 
U 
z 
~ 10-2 

W 
(L 

2: 

U) 

2: 
101 

I 
0 
Z 

0:: 
U) 

w 10° -w 
u 
z 
<t: 
0 
w 

10-1 (L 

2: 

" 

-. 

"-

I ...... 

TYPE 6730/6740 

TYPICAL CURVES @ +25°C 
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+ 105°C 
Tubular Radial Lead 
Aluminum Capacitors 

Features -

• Low Impedance 
• Low ESR 
• Symmetrical ESR (± 30%), and 

Capacitance (± 20%) 
• Long Life 

General Specifications -

Operating Temperature: 
- 55°C - + 105°C. 

Voltage Range: 6.3 - 63 VDC. 

Capacitance Range: 140/LF - 15,000/LF. 

Capacitance Tolerance: ±20%. 

Case Size Range: 0.75" x 1.125" -1.0" x 
3.625". 

Termination: Radial leads. 

Life Validation Test: 2000 hrs @ + 105°C: 
.:l CAP ~ 15% from initial measurement. 
.:l ESR ~ 1.5x initial specified limit. 
.:l DCl ~ initial specified limit. 

Shelf Test: 500 hrs @ + 105°C: 
.:l CAP ~ 10% from initial measurement. 
.:l ESR ~ 1.15x initial specified limit. 
.:l DCl ~ 2x initial specified limit. 

DC Leakage Current: 
1= K.JCV 
K = 0.5 @ +25°C 

I in /La, C in /LF, V in Volts 
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Type 6760/6770 

Ripple Current Multipliers: 
TEMPERATURE 

Ambient 
Temp. + 105°C +85°C +65°C +45°C +25°C 

Multiplier 0.4 1.0 1.4 1.7 2.0 

FREQUENCY Hz 

Rated 
WVDC 50-60 100-120 300-400 1000 ~OK- 100K 

6.3 to 63 0.60 0.75 0.80 0.90 1.0 

Low Temperature Performance: 
Capacitance Ratio C-WC/C+25°C min. @ 120Hz 

Rated Voltage (VDC) Ratio 

6.3-25 0.75 
40-63 0.8 

ESR Ratio ESR - 55°c/ESR+25°C max. @ 120Hz 

Rated Voltage (VDC) Ratio 
6.3-25 8 
40-63 10 

ESL (Typical values @ 1 MHz-1 OMHz): 

Nominal Diameter 
Inches Millimeters 
0.75 19 
0.875 22 
1.00 25 

Typical 
ESL (nH) 

10 
11 
13 

Expected Life: SEE PAGE 270. 

Performance Characteristics: 
SEE PAGE 266. 
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6760 128 M 6R3 

TYPE 6760/6770 

Catalog Numbering System 
GE 1 C 

L LEAD CODE. C = 2 LEAD RADIAL MOUNT (Standard on 6760). 
J = 3 LEAD AXIAL MOUNT (Optional on 6760) . 
A = KEYED POLARITY 3 LEAD RADIAL MOUNT 

(Standard on 6770) . 

CASE STYLE. 1 = PVC INSULATING SLEEVE (Standard for + 105°C Operation). 
7 = PVC SLEEVE WITH RESIN END SEAL (Optional). 

(Required for exposure to halogenated cleaning solvents). 

CASE CODE. SEE DIMENSIONS, BELOW. 

DC VOLTAGE RATING. EXPRESSED IN VOLTS. AN 'R' IS USED AS A DECIMAL POINT. 
FOR EXAMPLE: 6R3 = 6.3 VOLTS. 

CAPACITANCE TOLERANCE. M = ± 20%. 

'---- CAPACITANCE. EXPRESSED IN PICOFARADS. THE FIRST TWO DIGITS ARE SIGNIFICANT FIGURES. THE THIRD 
IS THE NUMBER OF ZEROS. 

'---- SPRAGUE TYPE NUMBER. IDENTIFIES THE BASIC CAPACITOR DESIGN . 
6760 = LEAD CODES C AND J ONLY. 
6770 = LEAD CODE A ONLY. 

DIMENSIONS IN INCHES , DIMENSIONS IN MILLIMETERS 

STYLE 1 OVERALL LEAD 
CASE STYLE 7 LENGTH SPACING- TYPICAL 

CODE 0 L H S 
WEIGHT 

± 0.015 ± 0.062 MAX. ± 0.015 
(oz) 

STYLE 1 OVERALL LEAD 
CASE STYLE 7 LENGTH SPACING - TYPICAL 

CODE 0 L H S 
WEIGHT 

± 0.4 ± 1.6 MAX. ±0.4 
(grams) 

GE 0.770 1.150 1.246 0.250 0.46 GE 19.6 29 .2 31 .6 6.4 13 
GJ 0.770 1.650 1.746 0.250 0.67 GJ 19.6 41.9 44.3 6.4 19 
GL 0.770 2.150 2.246 0.250 0.74 GL 19.6 54.6 57.0 6.4 21 
GP 0.770 2.650 2.746 0.250 0.88 GP 19.6 67.3 69.7 6.4 25 
GS 0.770 3.150 3.246 0.250 1.16 GS 19.6 80.0 82.4 6.4 33 
GT 0.770 3.650 3.746 0.250 1.34 GT 19.6 92 .7 95.1 6.4 38 

HE 0.895 1.150 1.246 0.300 0.63 HE 22 .7 29.2 31 .6 7.6 18 
HJ 0.895 1.650 1.746 0.300 0.95 HJ 22 .7 41.9 44 .3 7.6 27 
HL 0.895 2.150 2.246 0.300 102 HL 22.7 54.6 57.0 7.6 29 
HP 0.895 2.650 2.746 0.300 1.37 HP 22.7 67.3 69.7 7.6 39 
HS 0.895 3.150 3.246 0.300 1.73 HS 22 .7 80.0 82.4 7.6 49 
HT 0.895 3.650 3.746 0.300 2.08 HT 22 .7 92 .7 95.1 7.6 59 

JE 1.020 1.150 1.246 0.400 0.81 JE 25.9 29.2 31.6 10.2 23 
JJ 1.020 1.650 1.746 0.400 1.02 JJ 25.9 41 .9 44.3 10.2 29 
JL 1.020 2.150 2.246 0.400 1.20 JL 25.9 54.6 57.0 10.2 34 
JP 1.020 2.650 2.746 0.400 1.87 JP 25.9 67.3 69 .7 10.2 53 
JS 1.020 3.150 3.246 0.400 2.22 JS 25.9 80.0 82.4 10.2 63 
JT 1.020 3.650 3.746 0.400 2.54 JT 25.9 92.7 95.1 10.2 72 

' Type 6760 Only. ' Type 6760 Only. 
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TYPE 6760/6770 

STANDARD RATINGS 
Nominal Case Max. Max. 
Size (inches) @ + 25°C (mO) Ripple Current Impedance 

D x L 120Hz 20k-100kHz + 85°C (A) (mO) 

/-IF Catalog Number ± 0.015 ± 0.062 Max. ±30% 120Hz 20k-100kHz @+25°C, 100kHz 

6.3 VOLTS DC WORKING; 9 VDC SURGE 
1200 676D128M6R3GE1 C 0.760 x 1.140 98.0 42 .9 1.89 2.76 57.8 
2700 676D278M6R3GJ 1 C 0.760 x 1.640 52.0 22 .6 3.13 4.38 31.4 
3900 676D398M6R3GL 1C 0.760 x 2.140 37. 0 16.2 4.24 5.79 23.1 
5600 676D568M6R3GP1 C 0.760 x 2.640 28.0 12.9 5.24 7.11 18.8 
6800 676D688M6R3GS 1 C 0.760 x 3.140 23.0 11.1 6.24 8.27 16.4 
8200 676D828M6R3GT1 C 0.760 x 3.640 20.0 9.8 7.20 9.43 14.7 

1800 676D188M6R3HE1 C 0.885 x 1.140 69.1 25 .9 2.62 3.91 36.7 
3900 676D398M6R3HJ 1 C 0.885 x 1.640 35.0 13.5 4.30 6.22 20.6 
5600 676D568M6R3H L 1 C 0.885 x 2.140 24.1 9.5 5.76 8.27 15.4 
8200 676D828M6R3HP1 C 0.885 x 2.640 18.7 7.6 7.19 10.11 12.9 

10000 676D1 09M6R3HS 1 C 0.885 x 3.140 15.5 6.4 8.51 11 .88 11 .3 
12000 676D129M6R3HT1 C 0.885 x 3.640 13.4 5.6 9.64 13.58 10.3 

2700 676D278M6R3JE1 C 1.010 x 1.140 54 .3 21 .3 3.25 4.70 31 .7 
5600 676D568M6R3JJ 1 C 1.010 x 1.640 27.8 11 .2 5.22 7.42 18.6 
8200 676D828M6R3J L 1 C 1.010 x 2.140 19.3 8.0 7.01 9.75 14.4 

10000 676D1 09M6R3JP1 C 1.010 x 2. 640 15.2 6.4 8.63 11.89 12.3 
12000 676D129M6R3JS 1 C 1.010 x 3.140 12.7 5.5 9.98 13.83 11 .2 
15000 676D159M6R3JT1 C 1.010 x 3.640 11 .0 4.9 11 .68 15.64 10.4 

7.5 VOLTS DC WORKING; 10 VDC SURGE 
1200 676D128M7R5GE1 C 0.760 x 1.140 98.0 42.9 1.90 2.76 57.8 
2700 676D278M7R5GJ 1 C 0.760 x 1.640 52 .0 22.6 3.1 4 4.38 31 .4 
3900 676D398M7R5GL 1 C 0.760 x 2.140 37.0 16.2 4. 22 5.79 23 .1 
5600 676D568M7R5GP1 C 0.760 x 2.640 28.0 12.9 5.27 7. 11 18.8 
6800 676D688M7R5GS1 C 0.760 x 3.140 23.0 11 .1 6.23 8.27 16.4 
8200 676D828M7R5GT1 C 0.760 x 3.640 20.0 9.8 7.18 9.43 14.7 

1800 676D188M7R5HE1 C 0.885 x 1.140 69 .1 25.9 2.63 3.91 36.7 
3900 676D398M7R5HJ 1 C 0.885 x 1.640 35 .0 13.5 4.27 6.22 20.6 
5600 676D568M7R5HL 1 C 0.885 x 2.140 24 .1 9.5 5.80 8.27 15.4 
8200 676D828M7R5HP1 C 0.885 x 2.640 18.7 7. 6 7.17 10.11 12.9 

10000 676D1 09M7R5HS1 C 0.885 x 3.140 15.5 6.4 8.51 11.88 11.3 
12000 676D129M7R5HT1 C 0.885 x 3.640 13.4 5.6 9.68 13.58 10.3 

2700 676D278M7R5JE1 C 1010 x 1.140 54.3 21.3 3.27 4.70 31 .7 
5600 676D568M7R5JJ 1 C 1.010 x 1.640 27.S 11 .2 5.24 7.42 18.6 
8200 676D828M7R5JL 1C 1.010 x 2.140 19.3 8.0 6.99 9.75 14.4 

10000 676D109M7R5JP1C 1.010 x 2.640 15.2 6.4 8.63 11 .89 12,3 
12000 676D129M7R5JS1C 1.010 x 3.140 12.7 5.5 10.02 13.83 11 .2 
15000 676D 159M7R5JT1 C 1.010 x 3.640 11 .0 4.9 11.43 15.64 10.4 

10 VOLTS DC WORKING; 14 VDC SURGE 
1000 676D108M010GE1C 0.760 x 1.140 123.0 43.0 1.80 2.75 57.9 
2200 676D228M01 OGJ 1 C 0.760 x 1.640 61.0 22 .6 2.92 4.38 31 .4 
3300 676D338M010GL 1C 0.760 x 2.140 40.0 16.2 3.95 5.79 23.1 
3900 676D398M01 OGP1 C 0.760 x 2.640 31 .0 12.9 4.93 7.11 18.8 
5600 676D568M01 OGS1 C 0.760 x 3.140 26.0 11 .1 5.87 8.27 16.4 
6800 676D688M01 OGT1 C 0.760 x 3.640 23 .0 9.9 6.76 9.38 14.9 

1500 676D158M01 OHE1 C 0.885 x 1.140 80.5 25 .9 2.41 3.91 36.7 
3300 676D338M01 OHJ 1 C 0.885 x 1.640 40.5 13.5 3.98 6.22 20.6 
4700 676D478M01 OHL 1 C 0.885 x 2.140 27.7 9.5 5.41 8.27 15.4 
6800 676D688M01 OHP1 C 0.885 x 2.640 21.4 7.6 6.70 10.11 12.9 
8200 676D828M01 OHS1 C 0.885 x 3.140 17.7 6.4 7.99 11.88 11 .3 

10000 676D1 09M01 OHT1 C 0.885 x 3.640 15.2 5.6 9.23 13.58 10.3 
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TUBULAR RADIAL LEAD CAPACITORS 

TYPE 6760/6770 

STANDARD RATINGS 
Nominal Case Max. Max. 
Size (inches) @ +25°C (mn) Ripple Current Impedance 

D x L 120Hz 20k-100kHz + 85°C (A) (mn) 
J.tF Catalog Number ± 0.015 ± 0.062 Max. ±30% 120Hz 20k-100kHz @ + 25°C, 100kHz 

10 VOLTS DC WORKING; 14 VDC SURGE (Cont.) 
2200 676D228M01 OJE1 C 1.010 x 1.140 62.8 21.3 3.03 4.70 31 .7 
4700 676D478M01 OJJ1 C 1.010 x 1.640 31.9 11.2 4.89 7.42 18.6 
6800 676D688M01 OJL 1 C 1.010 x 2.140 22.0 8.0 6.53 9.75 14.4 
8200 676D828M01 OJP1 C 1.010 x 2.640 17.2 6.5 8.13 11 .80 12.5 

10000 676D1 09M01 OJS1 C 1.010 x 3.140 14.3 5.5 9.60 13.83 11 .2 
12000 676D129M01 OJT1 C 1.010 x 3.640 12.4 4.9 10.69 15.64 10.4 

12 VOLTS DC WORKING; 16 VDC SURGE 
1000 676D1 08M012GE1 C 0.760 x 1.140 126.0 42.7 1.76 2.76 57.5 
1800 676D188M012GJ 1 C 0.760 x 1.640 63.0 22 .6 2.81 4.38 31.4 
2700 676D278M012GL 1 C 0.760 x 2.140 41 .0 16.1 3.87 5.79 22.9 
3900 676D398M012GP1 C 0.760 x 2.640 32.0 12.9 4.81 7.11 18.8 
4700 676D4 78M012GS1 C 0.760 x 3.140 26.0 11 .1 5.26 8.27 16.3 
5600 676D568M012GT1 C 0.760 x 3.640 22.0 9.8 6.63 9.38 14.7 

1500 676D158M012HE1 C 0.885 x 1.140 84.7 26.0 2.35 3.91 36.8 
2700 676D278M012HJ1 C 0.885 x 1.640 42.5 13.5 3.90 6.22 20.6 
4700 676D478M012HL 1C 0.885 x 2.140 29.0 9.5 5.29 8.27 15.4 
5600 6760568M012HP1 C 0.885 x 2.640 22.4 7.6 6.55 10.11 12.9 
6800 6760688M012HS1 C 0.885 x 3.140 18.5 6.4 7.82 11 .88 11.3 
8200 6760828M012HT1 C 0.885 x 3.640 15.8 5.6 9.06 13.58 10.3 

1800 6760188M012JE1 C 1.010 x 1.140 65.9 21.3 2.91 4.70 31.7 
3900 6760398M012JJ 1 C 1.010 x 1.640 33.4 11 .2 4.76 7.42 18.6 
5600 6760568M012JL 1C 1.010 x 2.140 23.0 8.0 6.40 9.75 14.4 
8200 6760828M012JP1 C 1.010 x 2.640 17.9 6.5 7.95 11 .80 12.5 

10000 67601 09M012JS1 C 1.010 x 3.140 14.9 5.5 9.42 13.83 11.2 
12000 6760129M012JT1 C 1.010 x 3.640 12.9 4.9 10.77 15.64 10.4 

16 VOLTS DC WORKING; 20 VDC SURGE 
560 6760567M016GE1 C 0.760 x 1.140 144.0 43.1 1.60 2.75 58.0 

1200 6760128M016GJ1C 0.760 x 1.640 72.0 22.7 2.61 4.37 31 .5 
1800 6760188M016GL 1C 0.760 x 2.140 49.0 16.2 3.55 5.79 23.1 
2200 6760228M016GP1 C 0.760 x 2.640 38.0 13.0 4.44 7.08 18.9 
2700 6760278M016GS1 C 0.760 x 3.140 31.0 11.1 5.30 8.27 16.4 
3300 6760338M016GT1 C 0.760 x 3.640 26.0 9.9 6.13 9.38 14.9 

820 6760827M016HE1 C 0.885 x 1.140 86.0 26.0 2.19 3.90 36.8 
1800 6760188M016HJ1 C 0.885 x 1.640 47.0 13.6 3.55 6.20 20.7 
2700 6760278M016HL 1 C 0.885 x 2.140 30.0 9.6 4.76 8.23 15.5 
3300 6760338M016HP1 C 0.885 x 2.640 24.0 7.6 6.01 10.11 12.9 
4700 6760478M016HS 1 C 0.885 x 3.140 20.0 6.4 7.21 11 .88 11.3 
5600 676D568M016HT1 C 0.885 x 3.640 17.0 5.6 8.29 13.58 10.3 

1200 6760128M016JE1C 1.010 x 1.140 74.0 21 .3 2.70 4.70 31 .7 
2200 6760228M016JJ1 C 1.010 x 1.640 37.0 11 .2 4.37 7.42 18.6 
3300 6760338M016J L 1 C 1.010 x 2.140 25.0 8.0 5.88 9.75 14.4 
4700 6760478M016JP1 C 1.010 x 2.640 20.0 6.5 7.31 11.80 12.5 
5600 6760568M016JS1C 1.010 x 3.140 17.0 5.5 8.68 13.83 11.2 
6800 6760688M016JT1 C 1.010 x 3.640 15.0 4.9 9.98 15.64 10.4 

20 VOLTS DC WORKING; 30 VDC SURGE 
560 6760567M020GE1 C 0.760 x 1.140 144.0 43.1 1.60 2.75 58.0 

1200 6760128M020GJ 1 C 0.760 x 1.640 72.0 22.7 2.61 4.37 31 .5 
1800 6760188M020GL 1 C 0.760 x 2.140 49.0 16.2 3.56 5.79 23.1 
2200 6760228M020GP1 C 0.760 x 2.640 38.0 13.0 4.44 708 18.9 
2700 6760278M020GS1 C 0.760 x 3.140 31 .0 11 .1 5.30 8.27 16.4 
3300 6760338M020GT1 C 0.760 x 3.640 26.0 9.9 6.13 9.38 14.9 
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(U}) SPRJlGUE' TUBULAR RADIAL LEAD CAPACITORS 

TYPE 6760/6770 

STANDARD RATINGS 
Nominal Case Max. Max. 
Size (inches) @ + 25°C (mil) Ripple Current Impedance 

D x L 120Hz 20k-100kHz + 85°C (A) (mil) 
JlF Catalog Number ± 0.015 ± 0.062 Max. ±30% 120Hz 20k-100kHz @ + 25°C, 100kHz 

20 VOLTS DC WORKING; 30 VDC SURGE (Cont.) 

820 676D827M020HE1 C 0.885 x 1.140 86.0 26.0 2.10 3.90 36.8 
1800 676D188M020HJ 1 C 0.885 x 1.640 44.0 13.6 3.37 6.20 20.7 
2700 676D278M020H L 1 C 0.885 x 2.140 30.0 9.6 4.62 8.23 15.5 
3300 676D338M020HP1 C 0.885 x 2.640 24.0 7.6 5.80 10.11 12.9 
4700 676D478M020HS1 C 0.885 x 3.140 20.0 6.4 6.95 11 .88 11 .3 
5600 676D568M020HT1 C 0.885 x 3.640 17.0 5.6 8.06 13.58 10.3 

1200 6760128M020JE1 C 1.010 x 1.140 71.0 21 .3 2.62 4.70 31.7 
2200 6760228M020JJ 1 C 1.010 x 1.640 37.0 11 .2 4. 22 7.42 18.6 
3300 6760338M020JL 1C 1.010 x 2.140 26.0 8.0 5.68 9.75 14.4 
4700 6760478M020JP1C 1.010 x 2.640 20.0 6.5 7.06 11 .80 12.5 
5600 6760568M020JS1 C 1.010 x 3.140 17.0 5.5 8.45 13.83 11 .2 
6800 6760688M020JT1 C 1.010 x 3.640 15.0 4.9 9.76 15.64 10.4 

25 VOLTS DC WORKING; 35 VDC SURGE 
560 6760567M025GE1 C 0.760 x 1.140 154.0 43.2 1.54 2.74 58.2 

1000 67601 08M025GJ1 C 0.760 x 1.640 77.0 22.7 2.53 4.35 31 .5 
1500 6760158M025GL 1C 0.760 x 2.1 40 52.0 16.3 3.37 5.77 23 .2 
2200 676D228M025GP1 C 0.760 x 2.640 40.0 13.0 4.29 708 18.9 
2700 6760278M025GS1 C 0.760 x 3.140 33.0 11.1 5.07 8.27 16.4 
3300 6760338M025GT1 C 0.760 x 3.640 28.0 9.9 5.93 9.38 14.9 

820 676D827M025HE1 C 0.885 x 1.1 40 103.0 26.0 2.10 3.90 36.8 
1500 676D158M025HJ1 C 0.885 x 1.640 52.0 13.6 3.37 6.20 20.7 
2200 676D228M025HL 1C 0.885 x 2.140 36.0 9.6 4.62 8.23 15.5 
3300 676D338M025HP1 C 0.885 x 2.640 28.0 7.6 5.80 10.11 12.9 
3900 6760398M025HS 1 C 0.885 x 3.140 23.0 6.4 6.95 11.88 11 .3 
4700 6760478M025HT1 C 0.885 x 3.640 20.0 5.6 8.06 13.58 10.3 

1000 676D1 08M025JE1 C 1.010 x 1.140 80.0 21.3 2.62 4.70 31.7 
2200 6760228M025JJ1 C 1.010 x 1.640 41.0 11.2 4.22 7.42 14.4 
3300 6760338M025JL 1C 1.010 x 2.140 28.0 8.0 5.68 9.75 14.4 
3900 6760398M025JP1 C 1.010 x 2.640 22.6 6.5 7.06 11 .80 12.5 
5600 6760568M025JS1 C 1.010 x 3.140 19.0 5.5 8.45 13.83 11.2 
6800 6760688M025JT1 C 1.010 x 3.640 16.0 4.9 9.76 15.64 10.4 

40 VOLTS DC WORKING; 55 VDC SURGE 
330 6760337M040GE1 C 0.760 x 1.140 219.0 43.5 1.27 2.74 58.6 
680 6760687M040GJ 1 C 0.760 x 1.640 108.0 22.9 2.11 4.35 31 .8 

1000 67601 08M040GL 1 C 0.760 x 2.140 73.0 16.3 2.87 5.77 23.2 
1200 6760128M040GP1 C 0.760 x 2.640 56.0 13.1 3.62 7.05 19.0 
1500 676D158M040GS 1 C 0.760 x 3.140 45.0 11 .2 4.23 8.23 16.6 
1800 6760188M040GT1 C 0.760 x 3.640 38 .0 9.9 4.98 9.38 14.9 

470 6760477M040HE1C 0.885 x 1.140 142.0 26.3 1.74 3.88 37.2 
1000 67601 08M040HJ1 C 0.885 x 1.640 70.0 13.6 2.85 6.20 20.7 
1500 676D158M040HL 1C 0.885 x 2.140 46.0 9.6 3.83 8.23 15.5 
1800 6760188M040H P1 C 0.885 x 2.640 35 .0 7.6 4.81 10.11 12.9 
2200 6760228M040HS1 C 0.885 x 3.140 29 .0 6.5 5.77 11 .79 11 .5 
2700 6760278M040HT1 C 0.885 x 3.640 25.0 5.7 6.69 13.46 10.4 

680 6760687M040JE1 C 1.010 x 1.140 111 .0 21.6 2.17 4.66 32 .1 
1200 6760128M040JJ1 C 1.010 x 1.640 55 .0 11 .3 3.54 7.38 18.7 
1800 6760188M040JL 1 C 1.010 x 2.140 38 .0 8.1 4.72 9.69 14.5 
2700 6760278M040JP1 C 1.010 x 2.640 29 .0 6.5 5.98 11 .80 12.5 
3300 6760338M040JS1 C 1.010 x 3.140 24.0 5.5 7.08 13.83 11 .2 
3900 6760398M040JT1 C 1. 010 x 3.640 21 .0 4.9 8.27 15.64 10.4 
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(UT) SPRJlGUE' TUBULAR RADIAL LEAD CAPACITORS 

TYPE 6760/6770 

STANDARD RATINGS 
Nominal Case Max. Max. 
Size (inches) @ +25°C (mQ) Ripple Current Impedance 

0 x L 120Hz 20k-100kHz + 85°C (A) (mQ) 
JLF Catalog Number ± 0.015 ± 0.062 Max. ±30% 120Hz 20k-100kHz @ + 25°C, 100kHz 

50 VOLTS De WORKING; 75 VDe SURGE 
220 6760227M050GE1 C 0.760 x 1.140 290.0 49.7 1.11 2.56 66.6 
470 6760477M050GJ1C 0.760 x 1.640 143.0 25.9 1.83 4.09 35.7 
680 6760687M050GL 1C 0.760 x 2.140 96.0 18.3 2.50 5.45 25.8 

1000 67601 08M050GP1 C 0.760 x 2.640 72.0 14.6 3.17 6.68 21.0 
1200 6760128M050GS1 C 0.760 x 3.140 59.0 12.3 3.79 7.85 18.0 
1500 6760158M050GT1 C 0.760 x 3.640 50.0 10.9 4.41 8.94 16.2 

330 6760337M050HE1 C 0.885 x 1.140 188.0 30.3 1.50 3.61 42.4 
680 6760687M050HJ1 C 0.885 x 1.640 92.0 15.6 2.49 5.79 23.3 

1000 67601 08M050HL 1 C 0.885 x 2.140 62.0 10.9 3.38 7.72 17.2 
1500 6760158M050HP1 C 0.885 x 2.640 47.0 8.6 4.24 9.50 14.2 
1800 6760188M050HS1 C 0.885 x 3.1 40 38.0 7.2 5.09 11.20 12.4 
2200 6760228M050HT1 C 0.885 x 3.640 32.0 6.3 5.92 12.81 11.2 

470 67604 77M050JE 1 C 1.010 x 1.1 40 143.0 24.6 1.88 4.37 36.0 
1000 67601 08M050JJ 1 C 1.010 x 1.640 71.0 12.8 3.09 6.94 20.6 
1500 6760158M050JL 1C 1.010 x 2.140 48 .0 9.1 4.16 9.14 15.8 
1800 6760188M050JP1 C 1.010 x 2.640 36.0 7.2 5.22 11 .21 13.4 
2200 6760228M050JS 1 C 1.010 x 3.140 28.0 6.2 6.24 13.02 12.1 
2700 6760278M050JT1 C 1.010 x 3.640 24.0 5.4 7.23 14.90 11.2 

63 VOLTS De WORKING; 85 VDe SURGE 
150 6760157M063GE1 C 0.760 x 1.140 400.0 50.3 0.94 2.54 67.4 
330 6760337M063GJ 1 C 0.760 x 1.640 197.0 26.2 1.56 4.07 36.1 
470 6760477M063GL 1 C 0.760 x 2.140 131 .0 18.5 2.14 5.42 26.1 
560 6760567M063GP1 C 0. 760 x 2.640 99.0 14.7 2.70 6.66 21.1 
820 6760827M063GS1 C 0.760 x 3.140 80.0 12.5 3.25 7.79 18.3 

1000 67601 08M063GT1 C 0.760 x 3.640 67.0 11 .0 3.82 8.90 16.3 

220 6760227M063HE1 C 0.885 x 1.140 262 .0 30.7 1.26 3.59 42.9 
470 6760477M063HJ1 C 0.885 x 1.640 128.0 15.8 2.11 5.75 23 .1 
680 6760687M063HL 1 C 0.885 x 2.140 85 .0 11 .0 2.89 7.69 17.3 

1000 67601 08M063HP1 C 0.885 x 2.640 64.0 8.7 3.65 9.44 14.3 
1200 6760128M063HS1 C 0.885 x 3.140 52.0 7.3 4.37 11.13 12.5 
1500 6760158M063HT1 C 0.885 x 3.640 43.0 6.4 4.94 12.70 11 .3 

330 6760337M063JE1 C 1.010 x 1.140 198.0 24 .1 1.60 4.41 35.3 
560 6760567M063JJ 1 C 1.010 x 1.640 97.0 12.9 2.62 6.91 20.8 

1000 6760108M063JL 1C 1.010 x 2.140 65.0 9.2 3.59 9.09 16.0 
1200 6760128M063JP1 C 1.010 x 2.640 49.0 7.3 4.40 11.14 13.5 
1500 6760158M063JS1 C 1.010 x 3.140 40.0 6.2 5.37 13.02 12.1 
1800 6760188M063JT1 C 1.010 x 3.640 33.0 5.5 6.14 14.77 11 .2 
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~1)SPR~GUE@ ______________ T_U_BU_L_A_R_A_X_IA_L_L_EA_D_C_A_P_A_C_IT_OR __ S 

TYPE 530 
STYLE 6 

D 

PVC SLEEVE 

2.50(63.5) 
MIN . 

It. 

OUTLINE ORAWINGS 

Dwg. No. A·14,835 

TYPE 530 
STYLE 7 

D 

2.50(63.5) 
MIN. 

PVC SLEEVE 

2.50(63.5) 
MIN . 

It. 

Dwg. No. A· 14,836 

TINNED COPPER LEADS ~:~~~ Diameter (No. 18 AWG) 

TYPE 6010 
STYLES 1, 2 

It. 

D • ~ 

PVC 
SLEEVE 

1.250(31.75) 
MIN. 

k 
Dwg. No. A·14,837 

TINNED COPPER LEADS 

TYPE 6010 
STYLES 5, 7 

It. 

D • ~ 
1.250 (31.75) 

MIN. 

PVC 
SLEEVE 

1.250(31.75) 
MIN. 

Dwg. No. A·14,838 

~:~~2 Diameter (No. 20 AWG) - Case Diameter F 

138 

D 

r-

PVC SLEEVE 

TYPE 6040 

It. 

• W INPUT 

• m 
;~ 

I 
I 

-----'-
CASE 

0.0 40 DIA.<No.IBAWG) 
TINNED COPPER 

Dwg. No. A·14 ,760 

• 
OUTPUT 

• 

~:~~~ Diameter (No, 18 AWG) - Case Diameter G, H, J 



~s~nG~' _________ T_U_B_U_L_A_R_A_X_IA_L_LE_A_D_C_A_P_A_C_I_T_O_R_S 

+85°C 
General Purpose 
Tubular Axial Lead 
Aluminum Capacitors 

Features -

• General Purpose Capacitor 
• Rugged Construction 
• Largest CV Ratings in Axial Leaded 

Capacitor 

General Specifications -
Operating Temperature: 

- 40°C - + 85°C. 

Voltage Range: 6.3 - 450 VDC. 

Capacitance Range: 15j.tF - 220,000j.tF. 

Capacitance Tolerance: -10%, +50%. 

Case Size Range: 0.75" x 1.125" - 1.375" x 
4.125". 

Termination: Axial leads. 

Life Validation Test: 1000 hrs @ +85°C: 
~ CAP ~ 15% from initial measurement. 
~ ESR ~ 1 .5x initial specified limit. 
~ DCl ~ initial specified limit. 

Shelf Test: 500 hrs @ + 85°C: 
~ CAP ~ 10% from initial measurement. 
~ ESR ~ 1.3x initial specified limit. 
~ DCl ~ 2.0x initial specified limit. 

DC Leakage Current: 
I = K~CV 
K = 6.0 @ +25°C; 36.05°C 

I in j.tA, C in j.tF, V in Volts 

Ripple Current Multipliers: 
TEMPERATURE 

Ambient Multipliers Temp . 
+ 75°C 1.4 
+65°C 1.7 

+ 45°C & below 2.0 

139 

Type 530 

9585 

FREQUENCY Hz 

1000 
WVDC 50-60 300-400 and up 
0-50 0.85 1.10 1.15 

51-299 0.85 1.15 1.20 
300-up 0.80 1.30 1.40 

Low Temperature Performance: 

Capacitance Ratio C-WC/C+2S·C min. @ 120Hz 

Capacitance 
Rated Voltage (VDC) Remaining 

o to 40 35 
41 to 63 45 
64 to 100 60 

101 to 350 20 
351 to 450 15 

ESR Ratio ESFI - wc/ESR+2s·c max. @ 120Hz 

Rated Voltage (VDC) Multiplier 
Oto 40 60 

41 to 63 55 
64 to 100 65 

101 to 350 180 
351 to 450 190 

Expected Life: SEE PAGE 270. 

Performance Characteristics: 
SEE PAGE 266. 



~1)SPR~GUE® ________________ TU_B_U_L_A_R_A_X_IA_L_L_E_A_D_C_A_P_A_C_IT_O_R_S 

530 

TYPE 530 

Catalog Numbering System 
562 F 6R3 GE 6 

L STYlE NUMBER. 
6 = PVC SLEEVE (Standard) . 
7 = PVC SLEEVE WITH RESIN END SEAL. 

(Recommended for exposure to halogenated cleaning sOlvents). 

CASE CODE. SEE DIMENSIONS, BELOW. 

'---- DC VOLTAGE RATING. EXPRESSED IN VOLTS. 'R' SIGNIFIES A DECIMAL POINT, 
E.G., 6R3 = 6.3 VOLTS . 

'----CAPACITANCE TOLERANCE. F = -10, + 50%. 

'---- CAPACITANCE. EXPRESSED IN MICROFARADS. THE FIRST TWO DIGITS ARE SIGNIFICANT FIGURES. THE 
THIRD IS THE NUMBER OF ZEROS . 

~---SPRAGUE TYPE NUMBER. IDENTIFIES THE BASIC CAPACITOR DESIGN . 

DIMENSIONS IN INCHES DIMENSIONS IN MILLIMETERS 

STYLE 6 
Typical Case STYLE 7 

Code 0 I L 
Weight 

± 0.020 ± 0.062 Oz. 

STYLE 6 
Typical Case STYLE 7 

Code 

I L 
Weight 

± 0.51 ± 1.58 Grams 

GE 0.760 1.141 0.46 GE 19.3 29 .0 13 
GJ 0.760 1.641 0.67 GJ 19.3 41 .7 19 
GL 0.760 2.141 0.74 GL 19.3 54.4 21 
GP 0.760 2.641 0.88 GP 19.3 67 .1 25 
GS 0.760 3.141 1.16 GS 19.3 79 .8 33 
GT 0.760 3.641 1.34 GT 19.3 92 .5 38 

HE 0.885 1.141 0.63 HE 22 .5 29 .0 18 
HJ 0.885 1.641 0.95 HJ 22 .5 417 27 
HL 0.885 2.141 1.02 HL 22. 5 54.4 29 
HP 0.885 2.641 1.38 HP 22 .5 67. 1 39 
HS 0.885 3.141 1.73 HS 22.5 79 .8 49 
HT 0.885 3.641 208 HT 22 .5 92.5 59 

JE 1.010 1.141 0.81 JE 25.7 29 .0 23 
JJ 1.010 1.641 1.02 JJ 25.7 417 29 
JL 1.010 2.141 1.55 JL 25.7 54.4 44 
JP 1.010 2.641 1.87 JP 25.7 67.1 53 
JS 1.010 3.141 2 22 JS 25.7 79.8 63 
JT 1.010 3.641 2.54 JT 25.7 92 .5 72 

KE 1.135 1.141 0.92 KE 28.8 29 .0 26 
KJ 1.135 1.641 1.31 KJ 28.8 417 37 
KL 1.135 2.141 173 KL 28.8 54.4 49 
KP 1.135 2.641 2.15 KP 28 .8 67 .1 61 
KS 1.135 3.141 2.54 KS 28.8 79 .8 72 
KT 1.135 3.641 2.96 KT 28.8 92 .5 84 
KO 1.135 4.141 3.35 KO 28 .8 105.2 95 

LE 1.260 1.141 1.13 LE 32 .0 29 .0 32 
LJ 1.260 1.641 1.62 LJ 32 .0 41 .7 46 
LL 1.260 2.141 2.11 LL 32 .0 54.4 60 
LP 1.260 2.641 2.65 LP 32.0 67.1 75 
LS 1.260 3.141 3.14 LS 32 .0 79.8 89 
LT 1.260 3.641 3.63 LT 32 .0 92.5 103 
LO 1.260 4.141 4.16 LO 32.0 105.2 118 

ME 1.375 1.141 1.38 ME 35.2 29 .0 39 
MJ 1.375 1.641 1.98 MJ 35 .2 417 56 
ML 1.375 2.141 2.57 ML 35.2 54.4 73 
MP 1.375 2.641 3.21 MP 35 .2 67 .1 91 
MS 1.375 3.141 3.81 MS 35.2 79.8 108 
MT 1.375 3.641 4.44 MT 35 .2 92 .5 126 
MO 1.375 4.141 5.04 MO 35 .2 105.2 143 
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({(}) SPRnGUE' TUBULAR AXIAL LEAD CAPACITORS 

TYPE 530 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current 
Size (inches) @ +25°C (mQ) @ +85°C (A) 

/kF Catalog Number 0 x L 120Hz 20k-100kHz 120Hz 20k-100kHz 

6.3 VOLTS DC WORKING; 8 VOLTS DC SURGE 
5600 530562F6R3GE6 0.750 x 1.125 108.0 82.0 1.41 1.61 

18000 530183F6R3GJ6 0.750 x 1.625 77.0 58.0 1.92 2.21 
33000 530333F6R3GP6 0.750 x 2.625 42.0 32.0 3.19 3.64 
39000 530393F6R3GS6 0.750 x 3.125 35.0 26.8 3.76 4.30 
47000 530473F6R3GT6 0.750 x 3.625 30.0 22.9 4.34 4.97 

8200 530822F6R3HE6 0.875 x 1.125 80.0 61 .0 1.80 2.05 
27000 530273F6R3HJ6 0.875 x 1.625 54.0 41 .0 2.51 2.87 
47000 53D473F6R3HP6 0.875 x 2.625 31.0 23.9 4.04 4.60 
56000 530563F6R3HS6 0.875 x 3.125 26.0 20.0 4.74 5.39 
68000 530683F6R3HT6 0.875 x 3.625 23.0 17.7 5.42 6.15 

12000 530123F6R3JE6 1.000 x 1.125 69.0 53 .5 2.11 2.39 
39000 530393F6R3JJ6 1.000 x 1.625 44. 0 33.9 3.03 3.44 
68000 530683F6R3JP6 1.000 x 2.625 26.0 19.9 4.80 5.44 
82000 53D823F6R3JS6 1.000 x 3.125 22.0 17.1 5.61 6.32 

100000 530104F6R3JT6 1.000 x 3.625 20.0 15.6 6.27 7.06 

15000 530153F6R3KE6 1.125 x 1.125 62.0 48.4 2.41 2.72 
47000 530473F6R3KJ6 1.125 x 1.625 39.0 30.5 3.45 3.90 
82000 530823F6R3KP6 1.125 x 2.625 23.0 18.1 5.41 6.11 

100000 530104F6R3KS6 1.125 x 3.125 20.0 15.8 6.24 7.04 
120000 530124F6R3KT6 1.125 x 3.625 18.0 14.0 7.08 7.96 
150000 530154F6R3K06 1.125 x 4.125 16.0 12.8 7.86 8.81 

22000 530223F6R3ME6 1.375 x 1.125 67.0 54.5 2.65 2.94 
68000 530683F6R3MJ6 1.375 x 1.625 37.0 30.0 4.02 4.46 

120000 530124F6R3MP6 1.375 x 2.625 22.0 18.0 6.23 6.91 
150000 530154F6R3MS6 1.375 x 3.125 18.8 15.4 7.25 8.01 
180000 530184F6R3MT6 1.375 x 3.625 16.7 13.7 8.18 9.03 
220000 530224F6R3M06 1.375 x 4.125 15.2 12.4 9.06 10.00 

10 VOLTS DC WORKING, 12 VOLTS DC SURGE 
4700 530472F010GE6 0.750 x 1.125 115.0 85 .0 1.36 1.5 7 

12000 530123F010GJ6 0.750 x 1.625 85.0 63.0 1.83 2.1 2 
27000 530273F010GP6 0.750 x 2.625 45.0 33.8 3.07 3.5 4 
33000 530333F010GS6 0.750 x 3.125 38.0 28.2 3.63 4.1 9 
39000 530393F010GT6 0.750 x 3.625 32.5 24.4 4.17 4.8 2 

6800 530682F010HE6 0.875 x 1.125 85.0 63.0 1.74 2.0 2 
18000 530183F010HJ6 0.875 x 1.625 60.0 44.9 2.39 2.7 5 
39000 530393F010HP6 0.875 x 2.625 33.2 25 .0 3.90 4.4 9 
47000 53D473F010HS6 0.875 x 3.125 28.0 21.3 4.58 5.2 5 
56000 530563F010HT6 0.875 x 3.625 24.4 18.6 5.24 6.0 0 

10000 5301 03F01 OJE6 1.000 x 1.125 72.0 55.0 2.05 2.3 6 
27000 530273F010JJ6 1.000 x 1.625 47.3 36.0 2.91 3.3 4 
47000 530473F010JP6 1.000 x 2.625 27.0 20.8 4.66 5.3 2 
68000 53D683F010JS6 1.000 x 3.125 22 .9 17.7 5.46 6.2 1 
82000 530823F010JT6 1.000 x 3.625 20.2 15.6 6.21 7.0 6 

12000 530123F010KE6 1.125 x 1.125 64 .0 49.7 2.36 2.6 8 
33000 530333F010KJ6 1.125 x 1.625 41.0 31 .6 3.36 3.8 3 
68000 530683F010KP6 1.125 x 2.625 24 .2 18.7 5.29 6.0 1 
82000 530823F010KS6 1.125 x 3.125 20.6 16.0 6.16 6.9 9 

100000 5301 04F01 OKT6 1.125 x 3.625 18.2 14.2 6.99 7.9 1 
120000 530124F010K06 1.125 x 4.125 16.8 13.1 7.69 8.7 1 
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«(1!) SPRnGUE® TUBULAR AXIAL LEAD CAPACITORS 

TYPE 530 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current 
Size (inches) @ +25°C (mn) @ +85°C (A) 

JlF Catalog Number 0 x L 120Hz 20k-100kHz 120Hz 20k-100kHz 

10 VOLTS DC WORKING; 12 VOLTS DC SURGE (Cont.) 
18000 530183F010ME6 1.375 x 1.125 67.0 53 .0 2.64 2.9 4 
56000 530563F010MJ6 1.375 x 1.625 3.8 30.0 4.00 4.4 6 

100000 5301 04F01 OMP6 1.375 x 2.625 22.2 18.0 6.22 6.9 1 
120000 530124F010MP6 1.375 x 3.125 19.1 15.4 7.19 8.0 1 
150000 530154F010MT6 1.375 x 3.625 16.8 13.7 8.16 9.0 3 
180000 530184F010M06 1.375 x 4. 125 15.3 12.4 9.03 10.0 

16 VOLTS DC WORKING, 18 VOLTS DC SURGE 
3900 530392F016GE6 0.750 x 1.125 119.0 85.0 1.33 1.58 

10000 5~0103F016GJ6 0.750 x 1.625 82.0 59.0 1.86 2.19 
18000 530183F016GP6 0.750 x 2.625 46.0 33 .0 3.04 3.57 
22000 530223F016GS6 0.750 x 3.125 38.0 28.0 3.59 4.21 
27000 530273F016GT6 0.750 x 3.625 33.3 24. 3 4.12 4.82 

5600 530562F016HE6 0.875 x 1.125 88.0 64.0 1.71 2.00 
15000 530153F016HJ6 0.875 x 1.625 61.0 43.9 2.37 2.78 
27000 530273F016HP6 0.875 x 2.625 33.8 24.8 3.87 4.51 
33000 530333F016HS6 0.875 x 3.125 28.6 21 .1 4.53 5.27 
39000 530393F016HT6 0.875 x 3.625 24.6 18.3 5.22 6.05 

8200 530822F016JE6 1.000 x 1.125 72.0 53 .2 2.07 2.40 
18000 530183F016JJ6 1.000 x 1.625 47.5 34.9 2.91 3.39 
39000 530393F016JP6 1.000 x 2.625 27.3 20.4 4.65 5.37 
47000 530473F016JS6 1.000 x 3.125 23 .2 17.4 5.43 6.27 
56000 530563F016JT6 1.000 x 3.625 20.3 15.4 6.19 7.11 

10000 53D103F016KE6 1.125 x 1.125 64.9 48.9 2.35 2.71 
22000 530223F016KJ6 1.125 x 1.625 41.8 31 .2 3.33 3.86 
47000 530473F016KP6 1.125 x 2.625 24.4 18.4 5.26 6.06 
56000 530563F016KS6 1.125 x 3.125 20.8 15.8 6. 13 7.04 
68000 530683F016KT6 1.125 x 3.625 18.4 14.0 6.95 7.96 
82000 530823F016K06 1.125 x 4.125 16.6 12.8 7.74 8.81 

15000 530153F016ME6 1.375 x 1.125 68.3 54.5 2.62 2.94 
39000 530393F016MJ6 1.375 x 1.625 38.0 30.1 3.97 4.46 
68000 530683F016M P6 1.375 x 2.625 22.5 18.0 6.18 6.91 
82000 530823F016MS6 1.375 x 3.125 19.2 15.4 7.17 8.01 

100000 530104F016MT6 1.375 x 3.625 17.1 13.7 8.09 9.03 
120000 530124F016M06 1.375 x 4.125 15.4 12.4 9.00 10.0 

25 VOLTS DC WORKING, 35 VOLTS DC SURGE 
1800 530182F025GE6 0.750 x 1.125 141 .0 91.0 1.23 1.52 
3900 530392F025GJ6 0.750 x 1.625 81 .0 53.0 1.86 2.30 
6800 530682F025GP6 0.750 x 2.625 44.0 29.0 3.08 3.77 
8200 530822F025GS6 0.750 x 3.125 37.0 25.0 3.63 4.44 

10000 530103F025GT6 0.750 x 3.625 32 .0 22.0 4.18 5.09 

2700 530272F025HE6 0.875 x 1.125 101 .0 67.0 1.59 1.96 
5600 530562F025~J6 0.875 x 1.625 59 .0 40.0 2.39 2.92 

10000 530103F025HP6 0.875 x 2.625 33.0 22.0 3.83 4.71 
12000 530123F025HS6 0.875 x 3.125 28.0 19.0 4.53 5.46 
15000 530153F025HT6 0.875 x 3.625 25.0 17.0 5.16 6.19 

3900 530392F025JE6 1.000 x 1.125 81 .0 55.0 1.93 2.35 
8200 530822F025JJ6 1.000 x 1.625 48.0 32.0 2.87 3.49 

15000 530153F025JP6 1.000 x 2.625 28.0 19.0 4.55 5.44 
18000 530183F025JS6 1.000 x 3.125 23.0 16.0 5.42 6.44 
22000 530223F025JT6 1.000 x 3.625 20.0 14.0 6.14 7.30 
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lit ,t:_ SPRflGUE' \l.Ul!' 
TUBULAR AXIAL LEAD CAPACITORS 

TYPE 530 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current 
Size (inches) @ +25°C (mn) @ + 85°C (A) 

JiF Catalog Number D x L 120Hz 20k-100kHz 120Hz 20k-100kHz 

25 VOLTS DC WORKING; 35 VOLTS DC SURGE (Cont.) 
4700 53D472F025KE6 1.125 x 1.125 72 .0 50.0 2.23 2.67 

10000 53D103F025KJ6 1.125 x 1.625 42 .0 29.0 3.31 3.95 
18000 53D183F025KP6 1.125 x 2.625 25 .0 17.0 5.19 6.15 
22000 53D223F025KS6 1.125 x 3. 125 21.0 15.0 6.06 7.13 
27000 53D273F025KT6 1.1 25 x 3.625 18.0 13.0 6. 89 8.08 
33000 53D333F025KD6 1.125 x 4.125 16.0 12.0 7.67 8.95 

6800 53D682F025ME6 1.375 x 1.125 71 .0 55.0 2.56 2.92 
15000 53D153F025MJ6 1.375 x 1.625 41 .0 32.0 3.80 4.32 
27000 53D273F025MP6 1.375 x 2.625 24.0 19.0 5.94 6.72 
33000 53D333F025MS6 1.375 x 3.125 20.0 16.0 6.89 7.81 
39000 53D393F025MT6 1.375 x 3.625 18.0 14.0 7.82 8.84 
47000 53D473F025MD6 1.375 x 4.125 16.0 13.0 8.67 9.76 

35 VOLTS DC WORKING, 45 VOLTS DC SURGE 
1500 53D152F035GE6 0.750 x 1.125 152.0 92.0 1.18 1.52 
2700 53D272F035GJ6 0.750 x 1.625 86.0 53.0 1.80 2.31 
5600 53D562F035GP6 0.750 x 2.625 48.0 30.0 2.97 3.76 
6800 53D682F035GS6 0.750 x 3. 125 40.0 25 .0 3.52 4.44 
8200 53D822F035GT6 0.750 x 3.625 34.0 21 .0 4.07 5. 11 

2200 53D222F035HE6 0.875 x 1.125 109.0 67.0 1.54 1.95 
3900 53D392F035HJ6 0.875 x 1.625 63.0 39.0 2.32 2.93 
6800 53D682F035HP6 0.875 x 2.625 35.0 22.0 3.78 4.72 

10000 53D103F035HS6 0.875 x 3.125 29.0 19.0 4.45 5.52 
12000 53D123F035HT6 0.875 x 3.625 26.0 17.0 5.06 6. 24 

3300 53D332F035JE6 1.000 x 1.125 87.0 55.0 1.87 2.34 
5600 53D562F035JJ6 1.000 x 1.625 50.0 32.0 2.82 3.50 

10000 53D103F035JP6 1.000 x 2.625 30.0 19.0 4.43 5.45 
12000 53D123F035JS6 1.000 x 3.125 24. 0 16.0 5.27 6.44 
15000 53D153F035JT6 1.000 x 3.625 21 .0 14. 0 5.97 7.22 

3900 53D392F035KE6 1.125 x 1.125 76.0 50.0 2.17 2.67 
6800 53D682F035KJ6 1.125 x 1.625 44.0 29.0 3.23 3. 95 

12000 53D123F035KP6 1.125 x 2.625 26.0 17.0 5.08 6.1 5 
15000 53D153F035KS6 1.125 x 3.125 22 .0 15.0 5.92 7.13 
18000 53D183F035KT6 1.125 x 3.625 19.0 13.0 6.73 8.05 
22000 53D223F035KD6 1.125 x 4. 125 17.0 12.0 7.49 8.95 

5600 53D562F035ME6 1.375 x 1.125 73.0 55.0 2.52 2.92 
10000 53D103F035MJ6 1.375 x 1.625 42.0 32.0 3.75 4.32 
18000 53D183F035MP6 1.375 x 2.625 25.0 19.0 5.86 6.72 
22000 53D223F035MS6 1.375 x 3.125 21 .0 16.0 6.83 7.81 
27000 53D273F035MT6 1.375 x 3.625 18.0 14.0 7.73 8.84 
33000 53D333F035MD6 1.375 x 4.125 16.0 13.0 8.61 9.76 

50 VOLTS DC WORKING, 70 VOLTS DC SURGE 
1000 53D102F050GE6 0.750 x 1.125 178.0 93.0 1.09 1.51 
1800 53D182F050GJ6 0.750 x 1.625 103.0 54.0 1.66 2.28 
3300 53D332F050GP6 0.750 x 2.625 55.0 30.0 2.77 3.75 
3900 53D392F050GS6 0.750 x 3.125 46.0 25.0 3.26 4.40 
4700 53D472F050GT6 0.750 x 3.625 39.0 22.0 3.78 5.06 

1500 53D152F050HE6 0.875 x 1.125 133.0 71 .0 1.39 1.90 
2700 53D272F050HJ6 0.875 x 1.625 72.0 39.0 2.16 2.92 
4700 53D472F050HP6 0.875 x 2.625 40.0 230 3.53 4.69 
5600 53D562F050HS6 0.875 x 3.125 33.0 19.0 4.18 5.49 
6800 53D682F050HT6 0.875 x 3.625 29.0 17.0 4.78 6.24 
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Itt ~\':~ SPRJlGUE® TUBULAR AXIAL LEAD CAPACITORS 
~U1.l' 

TYPE 530 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current 
Size (inches) @ +25°C (mO) @ + 85°C (A) 

~F Catalog Number 0 x L 120Hz 20k-100kHz 120Hz 20k-100kHz 
50 VOLTS DC WORKING; 70 VOLTS DC SURGE (Cont.) 

1800 530182F050JE6 1.000 x 1.125 10.0 56.0 1.75 2.32 
3900 530392F050JJ6 1.000 x 1.625 58.0 33.0 2.62 3.46 
6800 530682F050JP6 1.000 x 2.625 32 .0 19.0 4.25 5.50 
8200 530822F050JS6 1.000 x 3.125 27.0 16.0 4.99 6.42 

10000 530103F050JT6 1.000 x 3.625 24.0 14.0 5.69 7.30 

2200 530222F050KE6 1.125 x 1.125 86.0 50.0 2.03 2.65 
4700 530472F050KJ6 1.125 x 1.625 50.0 30.0 3.04 3.93 
8200 530822F050KP6 1.125 x 2.625 28.0 17.0 4.85 6.16 

10000 530103F050KS6 1.125 x 3.125 25.0 15.0 5.59 7.08 
12000 530123F050KT6 1.125 x 3.625 21 .0 13.0 6.38 8.02 
15000 530153F050K06 1.125 x 4.125 19.0 12.0 7.16 8.92 

3900 530392F050ME6 1.375 x 1.125 78.0 55.0 2.46 2.92 
6800 530682F050MJ6 1.375 x 1.625 45 .0 32.0 3.64 4.32 

12000 530123F050MP6 1.375 x 2.625 26.0 19.0 5.71 6.70 
15000 530153F050MS6 1.375 x 3.125 22.0 16.0 6.66 7.81 
18000 530183F050MT6 1.375 x 3.625 19.0 14.0 7.55 8.81 
22000 530223F050M06 1.375 x 4.125 17.0 13.0 8.40 9.76 

63 VOLTS DC WORKING, 80 VOLTS DC SURGE 
680 530681 F063GE6 0.750 x 1.125 188.0 106.0 1.23 1.63 

1500 530152F063GJ6 0.750 x 1.625 109.0 53.0 1.61 2.31 
2700 530272F063GP6 0.750 x 2.625 60.0 30.0 2.64 3.74 
3300 530332F063GS6 0.750 x 3.125 50.0 25.0 3.14 4.41 
3900 530392F063GT6 0.750 x 3.625 42.0 21 .0 3.66 5.09 

1200 530122F063HE6 0.875 x 1.125 140.0 69 .0 1.36 1.93 
2200 530222F063HJ6 0.875 x 1.625 78.0 39 .0 2.09 2.94 
3900 530392F063HP6 0.875 x 2.625 44.0 23 .0 3.38 4.69 
4700 530472F063HS6 0.875 x 3.125 36.0 19.0 4.03 5.50 
5600 530562F063HT6 0.875 x 3.625 31.0 17.0 4.63 6.26 

1500 530152F063JE6 1.100 x 1.125 110.0 57.0 1.66 2.32 
2700 530272F063JJ6 1.100 x 1.625 63.0 33.0 2.52 3.47 
5600 530562F063JP6 1.100 x 2.625 35.0 19.0 4.09 5.50 
6800 530682F063JS6 1.100 x 3.125 29.0 16.0 4.83 6.42 
8200 530822F063JT6 1.100 x 3.625 25.0 14.0 5.52 7.30 

1800 530182F063KE6 1.125 x 1.125 94.0 51 .0 1.95 2.64 
3900 530392F063KJ6 1.125 x 1.625 53.0 29.0 2.94 3.94 
6800 530682F063KP6 1.125 x 2.625 30.0 17.0 4.70 6.16 
8200 530822F063KS6 1.125 x 3.125 25.0 15.0 5.51 7.15 

10000 530103F063KT6 1.125 x 3.625 22.0 13.0 6.25 8.08 
12000 530123F063K06 1.125 x 4.125 20.0 12.0 6.91 8.92 

2700 530272F063ME6 1.375 x 1.125 81.0 55.0 2.40 2.92 
5600 530562F063MJ6 1.375 x 1.625 47.0 32.0 3.57 4.32 

10000 530103F063MP6 1.375 x 2.625 27.0 19.0 5.62 6.70 
12000 530123F063MS6 1.375 x 3.125 23.0 16.0 6.54 7.81 
15000 530153F063MT6 1.375 x 3.625 20.0 14.0 7.44 8.81 
18000 530183F063M06 1.375 x 4.125 18.0 13.0 8.28 9.76 

100 VOLTS DC WORKING, 135 VOLTS DC SURGE 
270 530271 F1 00GE6 0.750 x 1.125 452.0 27.0 0.69 1.05 
470 530471 F1 00GJ6 0.750 x 1.625 250.0 107.0 1.06 1.62 

1000 5301 02F1 00GP6 0.750 x 2.625 132.0 58.0 1.79 2.70 
1200 530122F100GS6 0.750 x 3.125 112.0 49.0 2.09 3.16 
1500 530152G100GT6 0.750 x 3.625 96.0 42.0 2.43 3.64 

144 



Ifl&'t:. SPRJlGUE' TUBULAR AXIAL LEAD CAPACITORS 
"~U1.l' 

TYPE 530 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current 
Size (inches) @ +25°C (mO) @ +85°C (A) 

J.!F Catalog Number 0 x L 120Hz 20k-100kHz 120Hz 20k-100kHz 

100 VOLTS DC WORKING; 135 VOLTS DC SURGE (Cont.) 
390 530391 F1 00HE6 0.875 x 1.125 312 .0 135.0 0.91 1.38 
680 530681 F1 00HJ6 0.875 x 1.625 171 .0 75.0 1.41 2.13 

1500 530152F100HP6 0.875 x 2.625 91.0 41 .0 2.34 3.49 
1800 530182F100HS6 0.875 x 3.125 76.0 34.0 2.77 4.11 
2200 530222F100HT6 0.875 x 3.625 65.0 30.0 3.19 4.71 

560 530561F100JE6 1.000 x 1.125 235.0 104.0 1.14 1.71 
1000 5301 02F1 00JJ6 1.000 x 1.625 131 .0 59.0 1.75 2.60 
1800 530182F100JP6 1.000 x 2.625 71 .0 33.0 2.88 4.21 
2200 530222F100JS6 1.000 x 3.125 59.0 28.0 3.40 4.93 
2700 530272F100JT6 1.000 x 3.625 49.0 24.0 3.96 5.69 

680 530681F100KE6 1.125 x 1.125 192.0 88.0 1.36 2.01 
1200 530122F100KJ6 1.125 x 1.625 112.0 52 .0 2.03 2.98 
2200 530222F100KP6 1.125 x 2.625 59.0 28.0 3.38 4.85 
2700 530272F100KS6 1.125 x 3.125 48.0 23.0 4.02 5.72 
3300 530332F100KT6 1.125 x 3.625 42.0 21.0 4.60 6.49 
3900 530392F100K06 1.125 x 4.125 36.0 18.0 5.20 7.31 

1000 5301 02F1 00ME6 1.375 x 1.125 148.0 73 .0 1.78 2.53 
1800 530182F100MJ6 1.375 x 1.625 81 .0 41.0 2.71 3.81 
3900 530392F100MP6 1.375 x 2.625 45.0 23.0 4.36 5.99 
4700 530472F100MS6 1.375 x 3.125 37.0 20.0 5.15 7.01 
5600 530562F100MT6 1.375 x 3.625 32.0 17.0 5.88 7.94 
6800 530682F100M06 1.375 x 4.125 28.0 15.0 6.62 8.89 

200 VOLTS DC WORKING, 250 VOLTS DC SURGE 
68 530680F200GE6 0.750 x 1.125 1661.0 580.0 0.36 0.60 

120 530121F200GJ6 0.750 x 1.625 915.0 321 .0 0.56 0.94 
220 530221 F200GP6 0.750 x 2.625 454.0 161.0 0.97 1.62 
280 530281 F200GS6 0.750 x 3.1 25 378.0 134.0 1.14 1.92 
330 530331F200GT6 0.750 x 3.625 314.0 112.0 1.34 2.25 

100 530101 F200HE6 0.875 x 1.125 1110.0 391.0 0.48 0.81 
180 530181F200HJ6 0.875 x 1.625 579.0 205.0 0.77 1.29 
330 530331 F200HP6 0.875 x 2.625 307.0 110.0 1.28 2.14 
390 530391F200HS6 0.875 x 3.125 249.0 90.0 1.53 2.56 
470 530471 F200HT6 0.875 x 3.625 210.0 76.0 1.79 2.96 

150 530151F200JE6 1.000 x 1.125 804.0 286.0 0.62 1.03 
270 530271 F200JJ6 1.000 x 1.625 426.0 153.0 0.97 1.62 
470 530471 F200JP6 1.000 x 2.625 228.0 83.0 1.61 2.66 
680 530681F200JS6 1.000 x 3.125 183.0 67.0 1.93 3.18 
820 530821 F200JT6 1.000 x 3.625 154.0 57.0 2.24 3.68 

180 530181F200KE6 1.125 x 1.125 649.0 234.0 0.74 1.24 
330 530331 F200KJ6 1.125 x 1.625 338.0 123.0 1.17 1.94 
560 530561F200KP6 1.125 x 2.625 182.0 67.0 1.92 3.16 
680 530681 F200KS6 1.125 x 3.125 146.0 55.0 2.31 3.76 

1000 530102F200KT6 1.125 x 3.625 124.0 47.0 2.67 4.34 
1200 530122F200K06 1.125 x 4.125 107.0 41.0 3.04 4.92 

270 530271 F200ME6 1.375 x 1.125 455.0 169.0 1.02 1.66 
470 530471 F200MJ6 1.375 x 1.625 234.0 89.0 1.60 2.59 
820 530821 F200MP6 1.375 x 2.625 125.0 49.0 2.62 4.19 

1000 530102F200MS6 1.375 x 3.125 101 .0 40.0 3.11 4.95 
1200 530122F200MT6 1.375 x 3.625 90.0 36.0 3.51 5.72 
1800 530182F200M06 1.375 x 4.125 77.0 31.0 4.01 6.32 
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(0}!) SPRJlGUE® TUBULAR AXIAL LEAD CAPACITORS 

TYPE 530 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current 
Size (inches) @ +25°C (mO) @ +85°C (A) 

J-LF Catalog Number 0 x L 120Hz 20k-100kHz 120Hz 20k-100kHz 

250 VOLTS DC WORKING. 300 VOLTS DC SURGE 
56 530560F250GE6 0.750 x 1.125 1959.0 636.0 0.33 0.58 

100 530101F250GJ6 0.750 x 1.625 1015.0 331.0 0.53 0.92 
180 530181 F250GP6 0.750 x 2.625 541 .0 178.0 0.89 1.54 
220 530221 F250GS6 0.750 x 3.125 433.0 143.0 1.07 1.86 
270 530271 F250GT6 0.750 x 3.625 361 .0 119.0 1.25 2.17 

82 530820F250HE6 0.875 x 1.125 1299.0 425.0 0.45 0.78 
150 530151F250HJ6 0.875 x 1.625 733.0 241 .0 0.68 1.19 
270 530271 F250HP6 0.875 x 2.625 365.0 121.0 1.18 2.04 
330 530331 F250HS6 0.875 x 3.125 292.0 98.0 1.42 2.45 
390 530391 F250HT6 0.875 x 3.625 244.0 82.0 1.66 2.85 

120 530121 F250JE6 1.000 x 1.125 945.0 312.0 0.57 0.99 
220 530221 F250JJ6 1.000 x 1.625 523.0 174.0 0.88 1.52 
390 530391 F250JP6 1.000 x 2.625 268.0 90.0 1.48 2.55 
470 530471F250JS6 1.000 x 3.125 216.0 74. 0 1.78 3.04 
560 530561 F250JT6 1.000 x 3.625 182.0 62.0 2.07 3.53 

150 530151 F250KE6 1. 125 x 1.125 770.0 47.0 0.68 4.47 
270 530271F250KJ6 1.125 x 1.625 408.0 137.0 1.07 1.83 
470 530471 F250KP6 1.125 x 2.625 21 4. 0 73.0 1.78 3.03 
560 530561F250KS6 1.125 x 3.125 170.0 59.0 2.14 3.63 
820 530821F250KT6 1.125 x 3.625 143.0 50.0 2.48 4.19 

1000 530102F250K06 1.125 x 4.125 124.0 44.0 2.82 4.74 

220 530221 F250ME6 1.375 x 1.125 525.0 181 .0 0.95 1.61 
390 530391 F250MJ6 1.375 x 1.625 272.0 95.0 1.48 2.50 
680 530681 F250MP6 1.375 x 2.625 145.0 52.0 2.43 4.09 
820 530821 F250MS6 1.375 x 3.125 118.0 43.0 2.89 4.78 

1000 530102F250MT6 1.375 x 3.625 100.0 37.0 3.34 5.50 
1500 530152F250M06 1.375 x 4.125 94. 0 34.0 3.64 6.00 

350 VOLTS DC WORKING; 400 VOLTS DC SURGE 
22 530220F350GE6 0.750 x 1.125 6680.0 3570.0 0.178 0.243 
47 530470F350GJ6 0.750 x 1.625 3390.0 1810.0 0.289 0.395 
82 530820F350GP6 0.750 x 2.625 1710.0 918.0 0.498 0.680 

100 530101 F350GS6 0.750 x 3.125 1470.0 787.0 0.581 0.793 
120 530121 F350GT6 0.750 x 3.625 1220.0 655.0 0.681 0.930 

39 530390F350HE6 0.875 x 1.125 4180.0 2240.0 0.248 0.340 
68 530680F350HJ6 0.875 x 1.625 2140.0 1150.0 0.399 0.550 

120 530121 F350HP6 0875 x 2.625 1140.0 612 .0 0.666 0.910 
150 530151 F350HS6 0875 x 3.125 924.0 497.0 0.797 1.09 
180 530181F350HT6 0875 x 3.625 777.0 418.0 0.928 1.27 

47 530470F350JE6 1.000 x 1.125 3170.0 1700.0 0.311 0.424 
100 530101 F350JJ6 1.000 x 1.625 1600.0 860.0 0.500 0.682 
180 530181F350JP6 1.000 x 2.625 828.0 455.0 0.844 1.15 
220 530221 F350JS6 1.000 x 3.125 676.0 364.0 1.00 1.37 
270 530271F350JT6 1.000 x 3.625 571 .0 308.0 1.17 1.59 

56 530560F350KE6 1.125 x 1.125 2510.0 1340.0 0.377 0.515 
120 530121F350KJ6 1.125 x 1.625 1260.0 678.0 0.607 0.830 
220 530221F350KP6 1.125 x 2.625 680.0 367.0 1.00 1.36 
270 530271F350KS6 1.125 x 3.125 534.0 288.0 1.21 1.65 
330 530331F350KT6 1.125 x 3.625 453.0 245 .0 1.40 1.91 
390 530391 F350K06 1.125 x 4.125 384.0 207.0 1.61 2.19 
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TYPE 530 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current 
Size (inches) @ +25°C (mn) @ +85°C (A) 

/IF Catalog Number 0 x L 120Hz 20k-100kHz 120Hz 20k-100kHz 

350 VOLTS DC WORKING; 400 VOLTS DC SURGE (Cont.) 
100 530101 F350ME6 1.375 x 1.125 1640.0 883.0 0.536 0.729 
180 530181 F350MJ6 1.375 x 1.625 848.0 458.0 0.841 1.14 
330 530331 F350MP6 1.375 x 2.625 445.0 241.0 1.39 1.89 
390 530391 F350MS6 1.375 x 3.125 352.0 192.0 1.68 2.27 
470 530471 F350MT6 1.375 x 3.625 297.0 162.0 1.94 2.63 
560 530561 F350M06 1.375 x 4.125 257.0 140.0 2.20 2.98 

400 VOLTS DC WORKING; 450 VOLTS DC SURGE 
18 530180F400GE6 0.750 x 1.125 9718.0 5384.0 0.15 0.20 
39 530390F400GJ6 0.750 x 1.625 4546.0 2519.0 0.25 0.34 
68 530680F400GP6 0.750 x 2.625 2209.0 1225.0 0.44 0.59 
82 530820F400GS6 0.750 x 3.125 1756.0 974.0 0.53 0.71 

100 5301 01 F400GT6 0.750 x 3.625 1559.0 865.0 0.60 0.81 

27 530270F400HE6 0.875 x 1.125 6156.0 3413.0 0.21 0.28 
56 530560F400HJ6 0.875 x 1.625 2910.0 1614.0 0.34 0.46 

120 530121 F400HP6 0.875 x 2.625 1435.0 796.0 0.59 0.80 
150 530151 F400HS6 0.875 x 3.125 1210.0 672.0 0.70 0.94 
180 530181F400HT6 0.875 x 3.625 982.0 546.0 0.83 1.11 

39 530390F400JE6 1.000 x 1.125 4634.0 2570.0 0.26 0.35 
68 530680F400JJ6 1.000 x 1.625 2171 .0 1205.0 0.43 0.58 

150 530151F400JP6 1.000 x 2.625 1131 .0 628 .0 0.72 0.97 
180 530181F400JS6 1.000 x 3.125 878.0 488.0 0.88 1.18 
220 530221F400JT6 1.000 x 3.625 718 .0 400.0 0.04 1.39 

47 530470F400KE6 1.125 x 1.125 3717.0 2063.0 0.31 0.42 
100 5301 01 F400KJ6 1.125 x 1.625 1697.0 943.0 0.52 0.70 
180 530181F400KP6 1.125 x 2.625 838 .0 466.0 0.90 1.20 
220 530221F400KS6 1.125 x 3.125 691 .0 384.0 1.06 1.43 
270 530271F400KT6 1.125 x 3.625 567.0 316.0 1.25 1.68 
330 530331 F400K06 1.125 x 4.125 481 .0 268.0 1.44 1.92 

68 530680F400ME6 1.375 x 1.125 2408.0 1340.0 0.44 0.59 
150 530151 F400MJ6 1.375 x 1.625 1160.0 647. 0 0.72 0.96 
270 530271 F400MP6 1.375 x 2.625 574.0 320.0 1.22 1.64 
330 530331 F400MS6 1.375 x 3.125 446.0 250.0 1.49 1.99 
390 530391 F400MT6 1.375 x 3.625 373.0 209.0 1.73 2.31 
470 530471 F400M06 1.375 x 4.125 321.0 180.0 1.97 2.63 

450 VOLTS DC WORKING; 525 VOLTS DC SURGE 
15 530150F450GE6 0.750 x 1.125 10276.0 5483.0 0.14 0.20 
33 530330F450GJ6 0.750 x 1.625 4789.0 2556.0 0.24 0.33 
68 530680F450GP6 0.750 x 2.625 2322.0 1240.0 0.43 0.59 
82 530820F450GS6 0.750 x 3.125 1848.0 987.0 0.52 0.71 

100 530101 F450GT6 0.750 x 3.625 1534.0 820.0 0.61 0.83 

22 530220F450HE6 0.875 x 1.125 6463.0 3450.0 0.20 0.27 
47 530470F450HJ6 0.875 x 1.625 3049.0 1628.0 0.33 0.46 

100 530101 F450HP6 0.875 x 2.625 1488.0 796.0 0.58 0.80 
120 530121F450HS6 0.875 x 3.125 1224.0 655.0 0.69 0.95 
150 530151F450HT6 0.875 x 3.625 1047.0 560.0 0.80 1.09 

33 530330F450JE6 1.000 x 1.125 4863.0 2598.0 0.25 0.34 
68 530680F450JJ6 1.000 x 1.625 2238.0 1197.0 0.42 0.58 

120 530121F450JP6 1.000 x 2.625 1138.0 609.0 0.72 0.98 
150 530151F450JS6 1.000 x 3.125 922.0 494.0 0.86 1.18 
180 530181F450JT6 1.000 x 3.625 738.0 395.0 1.03 1.40 
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TYPE 530 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current 
Size (inches) @ +25°C (mO) @ +85°C (A) 

JlF Catalog Number 0 x L 120Hz 20k-100kHz 120Hz 20k-100kHz 
450 VOLTS DC WORKING; 525 VOLTS DC SURGE (Cont.) 

39 530390F450KE6 1.125 x 1.125 3901 .0 2086.0 0.30 0.41 
82 530820F450KJ6 1.125 x 1.625 1770.0 948.0 0.51 0.70 

180 530181F450KP6 1.125 x 2.625 874.0 468.0 0.88 1.20 
220 530221F450KS6 1.125 x 3.125 706.0 379.0 1.05 1.44 
270 530271F450KT6 1.125 x 3.625 593.0 318.0 1.22 1.67 
330 530331 F450K06 1.125 x 4.1 25 511 .0 274.0 1.39 1.90 

68 530680F450ME6 1.375 x 1.125 2495.0 1338.0 0.43 0.59 
120 530121 F450MJ6 1.375 x 1.625 1262.0 677.0 0.69 0.94 
270 530271 F450MP6 1.375 x 2.625 559.0 322.0 1.20 1.63 
330 530331 F450MS6 1.375 x 3.125 468 .0 252.0 1.45 1.98 
390 530391 F450MT6 1.375 x 3.625 394.0 213.0 1.68 2.29 
470 530471 F450M06 1.375 x 4.125 333.0 180.0 1.93 2.63 
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TYPICAL CURVES 

TYPE 530 - TYPICAL CAPACITANCE MULTIPLIER 
VS. TEMPERATURE @ 120 Hz 
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TYPE 530 - TYPICAL ESR MULTIPLIER 
VS. TEMPERATURE @ 120 Hz 
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TYPE 530 

TYPICAL CURVES @ +25°C 

TYPE 530 - 47000I-tF @ 10VOC, HS CASE SIZE 
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TYPE 530 - 8200I-tF @ 25VOC, GS CASE SIZE 

IMPEDANCE 
if) 

2: --- ESR 

I 
0 
z 10° 

a::: 
if) 
w --w 
U 
z 
« 10-1 
0 ~ t; 

W 
(l... 

2: 
, 

1""'11 ~ 

I/' 

--~. -- ............ - I--1--~ ... 

-
103 104 105 

FREQUENCY IN HERTZ 

Dwg. No. A-14,644 

150 



~SPRnGUE · ________ TU_B_U_L_A_R_A_X_IA_L_L_E_A_D_C_A_P_A_C_IT_O_R_S 

(/) 

2: 
I 
0 
z 
n:: 
(/) 
w -w 
U 
z 
<t: 
0 
W 
(l.. 

2: 

n:: 
(/) 
W -w 
u 
z 

10° 

10-1 

~ 10-1 
W 
(l.. 

2: 

TYPE 530 

TYPICAL CURVES @ + 25°C 

TYPE 530 - 5600ILF @ 63VOC, HT CASE SIZE 

IMPEDANCE --- ESR 
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TYPE 530 - 1000ILF @ 100VOC, GP CASE SIZE 

IMPEDANCE --- ESR 
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FREQUENCY IN HERTZ 

Dwg. No. A-14,646 
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TYPE 530 

TYPICAL CURVES @ + 25°C 

TYPE 530 - 820JLF @ 200VOC, JT CASE SIZE 
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TYPE 530 - 270JLF @ 400VOC, KT CASE SIZE 
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+ 105 °C Tubular 
Axial Lead Aluminum 
Capacitors 

Features -

• Temperature Range - 55°C to + 105°C 
• Military Version - MIL-C-39018/03 
• Long Life 
• Low ESR 

General Specifications -

Operating Temperature: 
-SsoC- +10SoC. 

Voltage Range: S - 300 VDC. 

Capacitance Range: 12flF - 39,000flF. 

Capacitance Tolerance: -10%, +SO%. 

Case Size Range: 0.62S" x 1.12S" -1.0" x 
3.62S". 

Termination: Axial lead. 

Life Validation Test: 2000 hrs @ + 10SoC: 
Ll CAP ~ 1S% from initial measurement. 
Ll ESR ~ 1.2Sx initial specified limit. 
Ll DCl ~ initial specified limit. 

Shelf Test: SOO hrs @ + 1OsoC: 
Ll CAP ~ 10% from initial measurement. 
Ll ESR ~ 1.1Sx initial specified limit. 
Ll DCl ~ 2x initial specified limit. 

DC Leakage Current: 
I = K.JCV 
K = .OS @ +2SoC; = 3.0 @ + 1OsoC 

I in flA, C in flF, V in Volts 

153 

Type 6010 

9567 

Ripple Current Multipliers: 

TEMPERATURE 

Ambient Multipliers Temp. 
+ 105°C 0.4 
+65°C 1.4 
+45°C 1.7 
+25°C 2.0 

FREQUENCY Hz 

Rated 1000 
WVDC 50-60 300-400 and up 
0-60 0.85 1.10 1.15 

61-250 0.83 1.15 1.20 

Low Temperature Performance: 
Capacitance Ratio C - 55oc/C+25 °C min. @ 120Hz 

Capacitance 
Rated Voltage (V DC) Remaining 

Ota 25 75 
26 to 100 80 

101 to 250 85 

ESR Ratio ESR-55oc/ESR+25°c max. @ 120Hz 

Rated Voltage (V DC) Multiplier 
o to 9 10 

10 to 40 12 
41 to 250 18 

Expected Life: SEE PAGE 270. 

Performance Characteristics: 
SEE PAGE 266. 
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601D 152 F 005 

Catalog Numbering System 
FE 1 

L STYLE NUMBER. 
1 = PVC SLEEVE (Standard). 
2 = POLYESTER SLEEVE. 
5 = POLYESTER SLEEVE WITH RESIN END SEAL. 
7 = PVC SLEEVE WITH RESIN END SEAL. 

TYPE 6010 

(Recommended for exposure to halogenated cleaning solvents) . 

CASE CODE. SEE DIMENSIONS, BELOW. 

DC VOLTAGE RATING. EXPRESSED IN VOLTS. 'R' SIGNIFIES A DECIMAL POINT, 
E.G. , 7R5 = 7.5 VOLTS. 

"-----CAPACiTANCE TOLERANCE. F = -10, + 50%. 

'---- CAPACITANCE. EXPRESSED IN MICROFARADS. THE FIRST TWO DIGITS ARE SIGNIFICANT FIGURES, THE 
THIRD IS THE NUMBER OF ZEROS . 

'-------SPRAGUE TYPE NUMBER. IDENTIFIES THE BASIC CAPACITOR DESIGN. 

DIMENSIONS IN INCHES DIMENSIONS IN MILLIMETERS 

STYLE 5, 7 STYLE 5, 7 
STYLE 1, 2 Insulating Sleeve, Typical STYLE 1, 2 Insulating Sleeve, Typical 

Case Insulating Sleeve Coated End-Seal Weight 
Code D L D L Oz. 

Case InsulatinQ Sleeve Coated End-Seal Weight 
Code D L D L Grams 

± 0.020 ± 0.062 ± 0.020 ± 0.062 ± 0.51 ± 1.58 ± 0.51 ± 1.58 

FE 0.635 1.141 0.635 1.187 0.32 FE 16.1 29.0 16.1 30.2 9 
FJ 0.635 1.641 0.635 1.687 0.39 FJ 16.1 41 .7 16.1 42.9 11 
FL 0.635 2.141 0.635 2.187 0.53 FL 16.1 54.4 16.1 55.6 15 
FP 0.635 2.641 0.635 2.687 0.63 FP 16.1 67.1 16.1 68.3 18 
FS 0.635 3.141 0.635 3.187 0.88 FS 16.1 79 .8 16.1 81.0 25 
FT 0.635 3.641 0.635 3.687 0.98 FT 16.1 92.5 16.1 93.7 28 

GE 0.760 1.141 0.760 1.187 0.46 GE 19.3 29.0 19.3 30.2 13 
GJ 0.760 1.641 0.760 1.687 0.67 GJ 19.3 41 .7 19.3 42.9 19 
GL 0.760 2.141 0.760 2.187 0.74 GL 19.3 54.4 19.3 55.6 21 
GP 0.760 2.641 0.760 2.687 0.88 GP 19.3 67.1 19.3 68.3 25 
GS 0.760 3.141 0.760 3.187 1.16 GS 19.3 79.8 19.3 81.0 33 
GT 0.760 3.641 0.760 3.687 1.33 GT 19.3 92.5 19.3 93.7 38 

HE 0.885 1.141 0.885 1.187 0.63 HE 22.5 29.0 22.5 30.2 18 
HJ 0.885 1.641 0.885 1.687 0.95 HJ 22 .5 41 .7 22 .5 42 .9 27 
HL 0.885 2.141 0.885 2.187 1.02 HL 22 .5 54.4 22.5 55.6 29 
HP 0.885 2.641 0.885 2.687 1.37 HP 22.5 67.1 22.5 68.3 39 
HS 0.885 3.141 0.885 3.187 1.72 HS 22.5 79.8 22.5 81 .0 49 
HT 0.885 3.641 0.885 3.687 2.07 HT 22 .5 92.5 22.5 93.7 59 

JE 1.010 1.141 1.010 1.187 0.81 JE 25.7 29.0 25.7 30.2 23 
JJ 1.010 1.641 1.010 1.687 1.02 JJ 25.7 41.7 25.7 42.9 29 
JL 1.010 2.141 1.010 2.187 1.54 JL 25.7 54.4 25.7 55.6 44 
JP 1.010 2.641 1.010 2.687 1.86 JP 25.7 67.1 25.7 68.3 53 
JS 1.010 3.141 1.010 3.187 2.21 JS 25.7 79.8 25.7 81 .0 63 
JT 1.010 3.641 1.010 3.687 2.52 JT 25.7 92.5 25.7 93.7 72 
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TYPE 6010 

STANDARD RATINGS 
Nominal Case Size Max. ESR Max. Ripple Current 

Inches @ +25°C (mfl) @ + 85°C (A) 
J-LF Catalog Number 0 x L 120Hz 20k-100kHz 120Hz 20k-100kHz 

6.3 VOLTS DC WORKING; 8 VOLTS DC SURGE 
1500 601D152F6R3FE1 0.625 x 1.125 311 .0 227.0 1.04 1.22 
2700 601D272F6R3FJ1 0.625 x 1.625 148.0 108.0 1.76 2.05 
3900 601 D392F6R3FL 1 0.625 x 2.125 98.0 72.0 2.41 2.81 
5600 601D562F6R3FP1 0.625 x 2.625 74 .0 55.0 3.05 3.54 
6800 601D682F6R3FS1 0.625 x 3.125 60.0 44.0 3.66 4.25 
8200 601D822F6R3FT1 0.625 x 3.625 51 .0 38.0 4.26 4.94 

2700 601D272F6R3GE1 0.750 x 1.125 169.0 124.0 1.58 1.84 
5600 6010562F6R3GJ1 0.750 x 1.625 83.0 61 .0 2.60 3.02 
8200 6010822F6R3GL1 0.750 x 2.125 57.0 42.0 3.52 4.07 

10000 6010103F6R3GP1 0.750 x 2.625 43.0 32.0 4.40 5.09 
12000 6010123F6R3GS1 0.750 x 3.125 37.0 28.0 5.13 5.91 
15000 6010153F6R3GT1 0.750 x 3.625 31 .0 23.0 5.98 6.89 

3900 6010392F6R3HE1 0.875 x 1.125 118.0 88.0 2.09 2.42 
8200 6010822F6R3HJ1 0.875 x 1.625 59.0 44.0 3.38 3.90 

12000 601 0123F6R3HL 1 0.875 x 2.125 42.0 31 .0 4.47 5.15 
15000 6010153F6R3HP1 0.875 x 2.625 33.0 24.0 5.54 6.37 
18000 6010183F6R3HS1 0.875 x 3.125 27.0 20.0 6.56 7.50 
22000 6010223F6R3HT1 0.875 x 3.625 23 .0 18.0 7.52 8.61 

5600 6010562F6R3JE1 1.000 x 1.125 93.0 69.0 2.57 2.96 
10000 6010103F6R3JJ1 1.000 x 1.625 49.0 36.0 4.05 4.66 
18000 601 D183F6R3JL 1 1.000 x 2.125 33.0 25.0 5.44 6.23 
22000 6010223F6R3JP1 1.000 x 2.625 26.0 20.0 6.72 7.68 
27000 6010273F6R3JS1 1.000 x 3.125 22.0 17.0 7.86 8.91 
33000 6010333F6R3JT1 1.000 x 3.625 19.0 15.0 8.98 10.18 

7.5 VOLTS DC WORKING; 10 VOLTS DC SURGE 
1200 6010122F7R5FE1 0.625 x 1.125 307.0 220.0 1.05 1.24 
2700 6010272F7R5FJ1 0.625 x 1.625 151 .0 109.0 1.74 2.05 
3900 6010392F7R5FL1 0.625 x 2.125 101 .0 73.0 2.37 2.80 
4700 6010472F7R5FP1 0.625 x 2.625 77.0 56.0 3.00 3.52 
6800 6010682F7R5FS1 0.625 x 3.125 63.0 46.0 3.59 4.22 
8200 6010822F7R5FT1 0.625 x 3.625 52 .0 38.0 4.20 4.92 

2200 6010222F7R5GE1 0.750 x 1.125 174.0 126.0 1.56 1.84 
4700 601D472F7R5GJ1 0.750 x 1.625 87.0 63.0 2.55 2.99 
6800 601D682F7R5GL1 0.750 x 2.125 59.0 43.0 3.46 4. 04 

10000 6010103F7R5GP1 0.750 x 2.625 45.0 33.0 4.33 5.06 
12000 601D123F7R5GS1 0.750 x 3.125 37.0 27.7 5.14 5.98 
15000 6010153F7R5GT1 0.750 x 3.625 33.0 24.3 5.88 6.82 

3300 6010332F7R5HE1 0.875 x 1.125 123.0 90.0 2.05 2.40 
6800 601D682F7R5HJ1 0.875 x 1.625 62.0 45.3 3.32 3.88 

10000 60101 03F7R5HL 1 0.875 x 2.125 45.0 33.5 4.32 5.02 
15000 601 0153F7R5H P1 0.875 x 2.625 34.0 25.4 5.45 6.31 
18000 601D183F7R5HS1 0.875 x 3.125 28 .0 20.8 6.51 7.52 
22000 6010223F7R5HT1 0.875 x 3.625 24.4 18.4 7.41 8.53 

4700 6010472F7R5JE1 1.000 x 1.125 95 .0 71.0 2.53 2.94 
10000 6010103F7R5JJ1 1.000 x 1.625 49.0 36.6 4.04 4.68 
15000 601D153F7R5JL 1 1.000 x 2.125 34.0 25.7 5.37 6.21 
22000 6010223F7R5JP1 1.000 x 2.625 27.0 20.3 6.12 7.62 
27000 6010273F7R5JS1 1.000 x 3.125 22.5 17.2 7.79 8.91 
33000 6010333F7R5JT1 1.000 x 3.625 19.6 15.0 8.91 10.2 
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TYPE 6010 

STANDARD RATINGS 
Nominal Case Size Max. ESR Max. Ripple Current 

Inches @ +25°C (mn) @ +85°C (A) 
J.l.F Catalog Number D x L 120Hz 20k-100kHz 120Hz 20k-100kHz 

10 VOLTS DC WORKING; 15 VOLTS DC SURGE 
1000 601D102F010FE1 0.625 x 1.125 332 .0 233 .0 1.00 1.21 
2200 601 D222F01 OFJ1 0.625 x 1.625 157.0 111.0 1.70 2.03 
3300 601D332F010FL1 0.625 x 2.125 106.0 75.0 2.31 2.76 
4700 601D472F010FP1 0.625 x 2.625 80.0 57.0 2.94 3.50 
5600 601D562F010FS1 0.625 x 3.125 65 .0 47.0 3.52 4.17 
6800 601D682F010FT1 0.625 x 3.625 55.0 39.0 4.11 4.87 

2200 601D222F010GE1 0.750 x 1.125 182.0 129.0 1.53 1.81 
3900 601D392F010GJ1 0.750 x 1.625 91 .0 65.0 2.50 2.96 
6800 601 D682F01 OGL 1 0.750 x 2.125 61 .0 44.0 3.40 4.03 
8200 601 D822F010GP1 0.750 x 2.625 47.0 34.0 4.25 5.01 

10000 601 D1 03F01 OGS1 0.750 x 3.125 41.0 29.0 5.00 5.82 
12000 601 D123F01 OGT1 0.750 x 3.625 35.0 25.0 5.72 6.71 

3300 601D332F010HE1 0.875 x 1.125 127.0 90.0 2.02 2.39 
5600 601 D562F010HJ1 0.875 x 1.625 64.0 46.0 3.26 3.84 
8200 601 D822F01 OHL 1 0.875 x 2.125 44.0 32.0 4.38 5.14 

12000 601 D123F010HP1 0.875 x 2.625 36.0 26.0 5.30 6.22 
15000 601 D153F010HS1 0.875 x 3.125 29.0 20.0 6.43 7.50 
18000 601 D183F01 OHT1 0.875 x 3.625 25 .0 18.0 7.37 8.56 

3900 601 D392F01 OJE1 1.000 x 1.125 99.0 71.0 2.49 2.93 
8200 601D822F010JJ1 1.000 x 1.625 50.0 37.0 4.00 4.67 

13000 601 D133F01 OJL 1 1.000 x 2.125 36.0 26.0 5.27 6.15 
18000 601 D183F01 OJP1 1.000 x 2.625 28.0 21.0 6.45 7.49 
22000 601 D223F01 OJS1 1.000 x 3.125 23 .0 17.0 7.68 8.86 
27000 601 D273F01 OJT1 1.000 x 3.625 20.0 15.0 8.75 10.08 

15 VOLTS DC WORKING; 20 VOLTS DC SURGE 
820 601D821F015FE1 0.625 x 1.125 349.0 230.0 0.99 1.21 

1800 601 D182F015FJ1 0.625 x 1.625 175.0 116.0 1.62 1.98 
2700 601D272F015FL1 0.625 x 2.125 115.0 77.0 2.23 2.73 
3300 601D332F015FP1 0.625 x 2.625 87.0 58.0 2.83 3.45 
3900 601D392F015FS1 0.625 x 3.125 71.0 48.0 3.37 4.11 
4700 601D472F015FT1 0.625 x 3.625 60.0 40.0 3.94 4.79 

1500 601 D152F015GE1 0.750 x 1.125 198.0 132.0 1.47 1.79 
3300 601 D332F015GJ1 0.750 x 1.625 98.0 66.0 2.40 2.92 
4700 601 D472F015GL 1 0.750 x 2.125 67.0 45.0 3.26 3.95 
5600 601 D562F015GP1 0.750 x 2.625 51.0 35.0 4.07 4.93 
8200 601D822F015GS1 0.750 x 3.125 42 .0 29.0 4.87 5.86 

10000 601 D1 03F015GT1 0.750 x 3.625 36.0 25.0 5.64 6.78 

2200 601 D222F015HE1 0.875 x 1.125 139.0 94 .0 1.93 2.34 
4700 601 D472F015HJ1 0.875 x 1.625 70.0 48.0 3.12 3.77 
6800 601 D682F015HL 1 0.875 x 2.125 48.0 33.0 4.20 5.05 

10000 601 D1 03F015HP1 0.875 x 2.625 37.0 26.0 5.23 6.27 
12000 601 D123F015HS1 0.875 x 3.125 31.0 22.0 6.19 7.38 
15000 601 D153F015HT1 0.875 x 3.625 27.0 19.0 7.06 8.40 

3300 601D332F015JE1 1.000 x 1.125 108.0 75.0 2.38 2.87 
6800 601 D682F015JJ1 1.000 x 1.625 55.0 38.0 3.83 4.59 

10000 601D103F015JL1 1.000 x 2.125 38.0 27.0 5.10 6.09 
12000 601D123F015JP1 1.000 x 2.625 30.0 22 .0 6.25 7.40 
18000 601D183F015JS1 1.000 x 3.125 25.0 18.0 7.33 8.67 
22000 601D223F015JT1 1.000 x 3.625 22 .0 16.0 8.50 9.98 
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C(j!) SPRnGUE· TUBULAR AXIAL LEAD CAPACITORS 

TYPE 6010 

STANDARD RATINGS 
Nominal Case Size Max. ESR Max. Ripple Current 

Inches @ +25°C (rna) @ + 85°C (A) 
J.(F Catalog Number D x L 120Hz 20k-100kHz 120Hz 20k-100kHz 

25 VOLTS DC WORKING; 40 VOLTS DC SURGE 
560 601D561 F025FE1 0.625 x 1.125 383.0 237.0 0.941 1.20 

1000 601 D1 02F025FJ1 0.625 x 1.625 198.0 124.0 1.52 1.92 
1500 601 D152F025FL 1 0.625 x 2.125 125.0 78.0 2.14 2.71 
2200 601D222F025FP1 0.625 x 2.625 96.0 61 .0 2.68 3.38 
2700 601 D272F025FS1 0.625 x 3.125 78.0 50.0 3.22 4.04 
3300 601D332F025FT1 0.652 x 3.625 65.0 41 .0 3.79 4.75 

1000 601 D1 02F025GE1 0.750 x 1.125 213.0 134.0 1.41 1.78 
1800 601 D182F025GJ1 0.750 x 1.625 110.0 70.0 2.27 2.85 
2700 601 D272F025GL 1 0.750 x 2.125 73.0 47.0 3.11 3.89 
3900 601 D392F025GP1 0.750 x 2.625 56.0 36.0 3.91 4.87 
4700 601 D472F025GS1 0.750 x 3.125 45.0 29.0 4.68 5.80 
5600 601D562F025GT1 0.750 x 3.625 38.0 25.0 5.43 6.70 

1500 601 D152F025HE1 0.875 x 1.125 157.0 100.0 1.81 2.27 
2700 601 D272F025HJ 1 0.875 x 1.625 76.0 49.0 2.98 3.72 
3900 601D392F025HL1 0.875 x 2.125 52 .0 34.0 4.04 5.01 
5600 601 D562F025HP1 0.875 x 2.625 40.0 26.0 5.04 6.20 
6800 601D682F025HS1 0.875 x 3.125 33.0 22.0 6.00 7.33 
8200 601D822F025HT1 0.875 x 3.625 28 .0 19.0 6.91 8.42 

1800 601D182F025JE1 1.000 x 1.125 117.0 76.0 2.28 2.83 
3900 601D392F025JJ1 1.000 x 1.625 59 .0 39.0 3.70 4.55 
5600 601D562F025JL1 1.000 x 2.125 40.0 27.0 4.96 6.07 
8200 601D822F025JP1 1.000 x 2.625 31 .0 21 .0 6.14 7.44 

10000 601 D103F025JS1 1.000 x 3.125 27.0 18.0 7.15 8.64 
12000 601D123F025JT1 1.000 x 3.625 23 .0 16.0 8.21 9.89 

40 VOLTS DC WORKING; 60 VOLTS DC SURGE 
270 601D201F040FE1 0.625 x 1.125 480 244 0.84 1.18 
560 601 D561 F040FJ1 0.625 x 1.625 231.0 118.0 1.40 1.96 
820 601D821F040FL1 0.625 x 2.125 154.0 79.0 1.93 2.68 

1200 601D122F040FP1 0.625 x 2.625 118.0 61 .0 2.42 3.35 
1500 601D152F040FS1 0.625 x 3.125 95.0 50.0 2.91 4.02 
1800 601 D182F040FT1 0.625 x 3.625 80.0 42.0 3.40 4. 67 

560 601 D561 F040GE1 0.750 x 1.125 266 .0 137.0 1.26 1.75 
1000 601D102F040GJ1 0.750 x 1.625 133.0 70.0 2.06 2.84 
1800 601 D182F040GL 1 0.750 x 2.1 25 87.0 46.0 2.84 3.89 
2200 601 D222F040GP1 0.750 x 2.625 68.0 36.0 3.52 4.80 
2700 601D272F040GS1 0.750 x 3.125 54.0 29.0 4.25 5.75 
3300 601D332F040GT1 0.750 x 3.625 46.0 25.0 4.95 6.67 

820 601D821F040HE1 0.875 x 1.125 182.0 96.0 1.68 2.31 
1800 601 D182F040HJ 1 0.875 x 1.625 91.0 49.0 2.73 3.72 
2200 601 D222F040HL 1 0.875 x 2.125 62.0 34.0 3.67 4.94 
3300 601 D332F040HP1 0.875 x 2.625 47.0 26.0 4.61 6.17 
3900 601D392F040HS1 0.875 x 3.125 39.0 22.0 5.46 7.26 
4700 601D472F040HT1 0.875 x 3.625 33.0 19.0 6.33 8.35 

1000 601D102F040JE1 1.000 x 1.125 146.0 79.0 2.04 2.77 
2200 601 D222F040JJ1 1.000 x 1.625 71.0 39.0 3.35 4.49 
3300 601 D332F040JL 1 1.000 x 2.125 48.0 27.0 4.52 5.99 
4700 601D472F040JP1 1.000 x 2.625 37.0 21 .0 5.62 7.37 
5600 601D562F040JS1 1.000 x 3.125 30.0 18.0 6.66 8.67 
6800 601D682F040JT1 1.000 x 3.625 26.0 15.0 7.66 9.92 
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If{ ,t:. SPRJlGUE® TUBULAR AXIAL LEAD CAPACITORS 
\),~'-J1:!' 

TYPE 6010 

STANDARD RATINGS 
Nominal Case Size Max. ESR Max. Ripple Current 

Inches @ + 25°C (mfl) @ +85°C (A) 

/LF Catalog Number 0 x L 120Hz 20k-100kHz 120Hz 20k-100kHz 
50 VOLTS DC WORKING; 75 VOLTS DC SURGE 

270 601 0271 F050FE1 0.625 x 1.125 519 241 0.81 1.19 
470 6010471 F050FJ1 0.625 x 1.625 249 .0 117.0 1.35 1.98 
680 601 0681 F050FL1 0.625 x 2.125 165.0 78.0 1.87 2.71 

1000 6010102F050FP1 0.625 x 2.625 128.0 61.0 2.33 3.37 
1200 6010122F050FS1 0.625 x 3.125 107.0 51.0 2.76 3.97 
1500 6010152F050FT1 0.625 x 3.625 87. 0 42.0 3.28 4.70 

470 6010471 F050GE1 0.750 x 1.125 285.0 135.0 1.22 1.77 
1000 6010102F050GJ1 0.750 x 1.625 139.0 67.0 2.02 2.90 
1500 601 0152F050GL 1 0.750 x 2.125 95.0 47.0 2. 73 3.90 
1800 6010182F050GP1 0.750 x 2.625 71 .0 35.0 3.45 4.90 
2200 601 0222F050GS 1 0.750 x 3.125 60.0 30.0 4.08 5.75 
2700 6010272F050GT1 0.750 x 3.625 50.0 25.0 4.76 6.67 

680 6010681 F050HE1 0.875 x 1.125 196.0 95.0 1.62 2.32 
1500 60101 52F050HJ1 0.875 x 1.625 99.0 49.0 2. 63 3.72 
2200 601 0222F050H L 1 0.875 x 2.125 67.0 34.0 3.55 4.99 
2700 601 0272F050H P1 0.875 x 2.625 51.0 27.0 4.44 6.17 
3300 6010332F050HS1 0.875 x 3.125 42 .0 22.0 5.28 7.29 
3900 6010392F050HT1 0.875 x 3.625 36.0 19.0 6.12 8.38 

1000 601 01 02F050JE1 1.000 x 1.125 148.0 75 .0 2.03 2.86 
1800 6010182F050JJ1 1.000 x 1.625 77.0 40.0 3.23 4.50 
2700 601 0272F050JL 1 1.000 x 2.125 52.0 28.0 4.37 6.00 . 
3900 6010392F050JP1 1.000 x 2.625 40.0 22.0 5.44 7.40 
4700 6010472F050JS1 1.000 x 3.125 33.0 18.0 6.47 8.69 
5600 6010562F050JT1 1.000 x 3.625 28.0 16.0 7.45 9.92 

60 VOLTS DC WORKING; 90 VOLTS DC SURGE 
220 601 0221 F060FE1 0.625 x 1.125 563 250 0.78 1.16 
470 6010471 F060FJ1 0.625 x 1.625 269.0 121 .0 1.30 1.94 
680 601 0681 F060FL1 0.625 x 2.125 178.0 80.0 1.80 2.67 
820 601 0821 F060FP1 0.625 x 2.625 134.0 61.0 2.27 3.36 

1000 6010102F060FS1 0.625 x 3.125 111.0 51.0 2.70 3.98 
1200 6010122F060FT1 0.625 x 3.625 95.0 44.0 3.13 4.59 

390 6010391 F060GE 1 0.750 x 1.125 304.0 138.0 118 1.75 
820 601 0821 F060GJ1 0.750 x 1.625 150.0 69 .0 1.94 2.86 

1200 6010122F060GL1 0.750 x 2.125 105.0 49.0 2.59 3.79 
1500 6010152F060GP1 0.750 x 2.625 80.0 38.0 3.26 4.73 
1800 6010182F060GS1 0.750 x 3.125 62 .0 30.0 3.99 5.75 
2200 6010222F060GT1 0.750 x 3.625 53 .0 26.0 4.62 6.62 

680 6010681 F060HE1 0.875 x 1.125 210.0 98.0 1.57 2.30 
1200 6010122F060HJ1 0.875 x 1.625 109.0 52.0 2.50 3.63 
1800 6010182F060HL1 0.875 x 2.125 70.0 34.0 3.47 4.97 
2200 6010222F060HP1 0.875 x 2.625 54.0 27.0 4.31 6.13 
2700 6010272F060HS1 0.875 x 3.125 45.0 23.0 5.12 7.21 
3900 6010392F060HT1 0.875 x 3.625 38.0 19.0 5.98 8.33 

820 6010821 F060JE1 1.000 x 1.125 158.0 76.0 1.97 2.83 
1800 6010182F060JJ1 1.000 x 1.625 81 .0 40.0 3.14 4.46 
2700 6010272F060JL 1 1.000 x 2.125 55.0 28.0 4.25 5.97 
3300 6010332F060JP1 1.000 x 2.625 42.0 22.0 5.31 7.35 
3900 6010392F060JS1 1.000 x 3.125 34.0 18.0 6.31 8.64 
4700 6010472F060JT1 1.000 x 3.625 29.0 16.0 7.29 9.89 
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(Ut) SPRflGUE' TUBULAR AXIAL LEAD CAPACITORS 

TYPE 6010 

STANDARD RATINGS 
Nominal Case Size Max. ESR Max. Ripple Current 

Inches @ +25°C (mn) @ +85°C (A) 
JAF Catalog Number D x l 120Hz 20k-100kHz 120Hz 20k-100kHz 

100 VOLTS DC WORKING; 150 VOLTS DC SURGE 
68 601D680F100FE1 0.625 x 1.125 1714 727 .444 .683 

120 601D121F100FJ1 0.625 x 1.625 869.0 370.0 .725 1.11 
180 601 D181 F1 OOFl 1 0.625 x 2.125 561 .0 240.0 1.01 1.55 
270 601D271F100FP1 0.625 x 2.625 415.0 178.0 1.29 1.97 
330 601D331F100FS1 0.625 x 3.125 330.0 142.0 1.57 2.39 
390 601D391F100FT1 0.625 x 3.625 274.0 118.0 1.84 2.80 

120 6010121 F1 00GE1 0.750 x 1.125 986.0 421 .0 .656 1.00 
270 601D271F100GJ1 0.750 x 1.625 461 .0 198.0 1.11 1.69 
390 601 D391 F1 OOGl 1 0.750 x 2.125 302.0 131 .0 1.53 2.33 
470 601 D471 F1 00GP1 0.750 x 2.625 230.0 100.0 1.92 2.91 
560 601 D561 F1 00GS1 0.750 x 3.125 183.0 80.0 2.33 3.52 
680 601 D681 F1 00GT1 0.750 x 3.625 152.0 67.0 2.73 4.11 

180 601D181F100HE1 0.875 x 1.125 632.0 273.0 0.903 1.38 
390 601D391F100HJ1 0.875 x 1.625 308.0 134.0 1.49 2.25 
560 601 D561 F1 OOHl 1 0.875 x 2.125 205 .0 90.0 2.03 3.06 
680 601 D681 F1 00HP1 0.875 x 2.625 155.0 68.0 2.56 3.84 
820 601 D821 F1 00HS1 0.875 x 3.125 124. 0 56.0 3.08 4.60 

1000 601 D1 02F1 00HT1 0.875 x 3.625 108.0 48.0 3.53 5.26 

270 601 D271 F1 00JE1 1.000 x 1.125 469 .0 205.0 1.14 1.73 
470 601 D471 F1 00JJ1 1.000 x 1.625 226.0 100.0 1.88 2.83 
820 601D821F100Jl1 1.000 x 2.125 152.0 68.0 2.56 3.82 

1000 601 D1 02F1 00JP1 1.000 x 2.625 120.0 54.0 3.1 4 4.67 
1200 601D122F100JS1 1.000 x 3.125 93.0 43.0 3.83 5.66 
1500 601D152F100JT1 1.000 x 3.625 81 .0 37.0 4.37 6.45 

150 VOLTS DC WORKING; 200 VOLTS DC SURGE 
33 601D330F150FE1 0.625 x 1.125 3518.0 1485.0 0.310 0.478 
68 601 D680F150FJ1 0.625 x 1.625 1677.0 709.0 0.522 0.802 

100 601 D1 01 F150Fl 1 0.625 x 2.125 1114.0 472.0 0.718 1.10 
120 601D121F150FP1 0.625 x 2.625 842.0 357.0 0.907 1.39 
150 601D151F150FS1 0.625 x 3.125 672.0 286.0 1.10 1.68 
180 601D181F150FT1 0.625 x 3.625 560.0 238.0 1.29 1.97 

56 601 D560F150GE1 0.750 x 1.125 2089.0 884.0 0.451 0.693 
100 601 D1 01 F150GJ1 0.750 x 1.625 1033.0 438.0 0.740 1.14 
150 601D151F150Gl1 0.750 x 2.125 683.0 291 .0 1.02 1.56 
220 601 D221 F150GP1 0.750 x 2.625 511 .0 218.0 1.29 1.97 
270 601 D271 F150GS1 0.750 x 3.125 409.0 175.0 1.56 2.38 
330 601 D331 F150GT1 0.750 x 3.625 341 .0 146.0 1.82 2.78 

82 601 D820F150HE1 0.875 x 1.125 1395.0 593 .0 0.608 0.932 
150 601 D151 F150HJ1 0.875 x 1.625 695.0 297.0 0.989 1.51 
270 601 D271 F150Hl 1 0.875 x 2.125 451 .0 193.0 1.37 2.09 
330 601 D331 F150HP1 0.875 x 2.625 345.0 148.0 1.71 2.61 
390 601 D391 F150HS1 0.875 x 3.125 273.0 118.0 2.08 3.16 
470 601 D471 F150HT1 0.875 x 3.625 226.0 98.0 2.44 3.70 

100 601D101F150JE1 1.000 x 1.125 1082.0 463.0 0.753 1.15 
220 601 D221 F150JJ1 1.000 x 1.625 502.0 216.0 1.26 1.93 
330 601 D331 F150Jl 1 1.000 x 2.125 328.0 142.0 1.74 2.64 
470 601 D477F150JP1 1.000 x 2.625 244.0 107.0 2.20 3.33 
560 601D567F150JS1 1.000 x 3.125 195.0 86.0 2.65 4.00 
680 601D687F150JT1 1.000 x 3.625 165.0 73.0 3.07 4.63 
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Itt ,t:~ SPRflGUE . TUBULAR AXIAL LEAD CAPACITORS 
"~U1:!' 

TYPE 6010 

STANDARD RATINGS 
Nominal Case Size Max. ESR Max. Ripple Current 

Inches @ +25°C (mn) @ +85°C (A) 
JlF Catalog Number D x L 120Hz 20k-100kHz 120Hz 20k-100kHz 

200 VOLTS DC WORKING; 250 VOLTS DC SURGE 
27 601D270F200FE1 0.625 x 1.125 3985.0 1501.0 0.292 0.48 
56 601 D560F200FJ1 0.625 x 1.625 1892.0 714.0 0.491 0.80 
82 601D820F200FL1 0.625 x 2.125 1242.0 469.0 0.680 1.11 

100 601D101F200FP1 0.625 x 2.625 925.0 350.0 0.865 1.41 
120 6010121F200FS1 0.625 x 3.125 761 .0 288.0 1.032 1.67 
150 601D151F200FT1 0.625 x 3.625 651 .0 248.0 1.19 1.94 

47 601D470F200GE1 0.750 x 1.125 2354.0 889.0 0.424 0.69 
82 601D820F200GJ1 0.750 x 1.625 1142.0 433.0 0.704 1.14 

120 601 D121 F200GL 1 0.750 x 2.125 774.0 294.0 0.956 1.55 
180 601 D181 F200GP1 0.750 x 2.625 578.0 220.0 1.21 1.96 
220 601 D221 F200GS1 0.750 x 3.125 462.0 176.0 1.46 2.37 
270 601D271F200GT1 0.750 x 3.625 385.0 147.0 1.71 2.77 

68 601 D680F200HE1 0.875 x 1.125 1569.0 596.0 0.573 0.930 
120 601D121F200HJ1 0.875 x 1.625 787.0 300.0 0.930 1.51 
180 601 D181 F200HL 1 0.875 x 2.125 521 .0 199.0 1.27 2.06 
270 601 D271 F200HP1 0.875 x 2.625 390.0 150.0 1.61 2.59 
330 601 D331 F200HS1 0.875 x 3.125 302.0 117.0 1.97 3.17 
390 601 D391 F200HT1 0.875 x 3.625 254.0 98.0 2.30 3.69 

82 601 D820F200JE1 1.000 x 1.125 1128.0 432.0 0.737 1.19 
180 601 D181 F200JJ1 1.000 x 1.625 560.0 216.0 1.20 1.93 
270 601 D271 F200JL 1 1.000 x 2.125 365.0 141 .0 1.65 2.64 
390 601 D391 F200JP1 1.000 x 2.625 278.0 108.0 2.06 3.29 
470 601 D471 F200JS 1 1.000 x 3.125 221 .0 87.0 2.49 3.97 
560 601 D561 F200JT1 1.000 x 3.625 183.0 72.0 2.91 4.63 

250 VOLTS DC WORKING; 300 VOLTS DC SURGE 
15 601D150F250FE1 0.625 x 1.125 7136.0 2854.0 0.22 0.34 
33 601 D330F250FJ1 0.625 x 1.625 3228.0 1292.0 0.38 0.59 
47 601D470F250FL1 0.625 x 2.125 2132.0 854.0 0.52 0.82 
68 601D680F250FP1 0.625 x 2.625 1591 .0 638.0 0.66 1.04 
82 601D820F250FS1 0.625 x 3.125 1270.0 510.0 0.80 1.26 

100 601D101F250FT1 0.625 x 3.625 1057.0 425.0 0.94 1.48 

27 601D270F250GE1 0.750 x 1.125 3614.0 1449.0 0.34 0.54 
56 601D560F250GJ1 0.750 x 1.625 1721 .0 691 .0 0.57 0.90 

100 601 D1 01 F250GL 1 0.750 x 2.125 1130.0 454.0 0.79 1.25 
120 6010121 F250GP1 0.750 x 2.625 880.0 354.0 0.98 1.55 
150 601D151F250GS1 0.750 x 3.125 690.0 278.0 1.20 1.88 
180 6010181 F250GT1 0.750 x 3.625 568.0 230.0 1.41 2.22 

47 601 D470F250HE1 0.875 x 1.125 2369.0 953 .0 0.47 0.74 
100 601 D1 01 F250HJ1 0.875 x 1.625 1148.0 463.0 0.77 1.21 
150 601 D151 F250HL 1 0.875 x 2.125 753.0 304.0 1.06 1.67 
180 601 D181 F250HP1 0.875 x 2.625 574.0 232.0 1.33 2.08 
220 601D221F250HS1 0.875 x 3.125 464.0 188.0 1.59 2.50 
270 601D271F250HT1 0.875 x 3.625 375.0 153.0 1.89 2.96 

56 601D560F250JE1 1.000 x 1.125 1708.0 689 .0 0.60 0.94 
120 601D121F250JJ1 1.000 x 1.625 829.0 336.0 0.98 1.54 
180 601 D181 F250JL 1 1.000 x 2.125 548.0 223.0 1.34 2.11 
270 601D271F250JP1 1.000 x 2.625 410.0 167.0 1.69 2.65 
330 601D331F250JS1 1.000 x 3.125 328.0 134.0 2.04 3.18 
390 601 D391 F250JT1 1.000 x 3.625 274.0 112.0 2.38 3.71 
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Ifu\'tfA SPRJlGUE' \),'!J1!# 
TUBULAR AXIAL LEAD CAPACITORS 

TYPE 6010 

STANDARD RATINGS 
Nominal Case Size Max. ESR Max. Ripple Current 

Inches @ +25°C (ma) @ +85°C (A) 
JlF Catalog Number 0 x L 120Hz 2ok-1ookHz 120Hz 2ok-1ookHz 

300 VOLTS DC WORKING; 350 VOLTS DC SURGE 
12 601012oF3ooFE1 0.625 x 1.125 8217.0 2896.0 0.20 0.34 
27 6010270F300FJ1 0.625 x 1.625 3809.0 1344.0 0.35 0.58 
39 6010390F300FL1 0.625 x 2.125 2479.0 875.0 0.48 0.81 
47 6010470F3ooFP1 0.625 x 2.625 1839.0 650.0 0.61 1.03 
56 601056oF3ooFS1 0.625 x 3.125 1461 .0 517.0 0.75 1.25 
68 6010680F3ooFT1 0.625 x 3.625 1213.0 430.0 0.87 1.47 

22 601022oF3ooGE1 0.750 x 1.125 4164.0 1471.0 0.32 0.54 
47 6010470F3ooGJ1 0.750 x 1.625 1931.0 683.0 0.54 0.91 
68 601 068oF3ooGL 1 0.750 x 2.125 1294.0 459.0 0.74 1.24 

100 6010101 F300GP1 0.750 x 2.625 953.0 338.0 0.94 1.58 
120 6010121 F3ooGS1 0.750 x 3.1 25 795.0 283.0 1.12 1.87 
150 6010151F300GT1 0.750 x 3.625 672.0 239.0 1.30 2.17 

33 6010330F30oHE1 0.875 x 1.125 2712.0 961 .0 0.44 0.73 
68 601068oF300HJ1 0.875 x 1.625 1296.0 460.0 0.72 1.22 

100 6010101 F300HL 1 0.875 x 2.125 886.0 316.0 0.98 1.64 
150 6010151 F300HP1 0.875 x 2.625 679.0 242.0 1.22 2.04 
180 6010181 F300HS1 0.875 x 3.125 519 .0 186.0 1.50 2.51 
220 6010221 F300HT1 0.875 x 3.625 441.0 158.0 l74 2.91 

47 6010470F30oJE1 1.000 x 1.125 1973.0 702.0 0.56 0.93 
100 6010101 F3ooJJ1 1.000 x 1.625 947.0 338.0 0.92 1.54 
150 6010151F3ooJL1 lOoo x 2.125 637.0 228.0 1.25 2.08 
180 6010181F30oJP1 1.000 x 2.625 468.0 169.0 1.59 2.64 
220 6010221F3ooJS1 1.000 x 3.1 25 386.0 139.0 1.88 3.13 
270 6010271F30oJT1 1.000 x 3.625 318.0 115.0 2.21 3.67 
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~SPRnGUE ' ~~~~~~~T_U_BU_L_A_R_A_XI_A_L_LE_A_D_C_A_P_AC_IT_O_R_S 
TYPE 6010 

TYPICAL CURVES @ + 25°C 

TYPE 6010 - 22000/-lF @ 7.5VOC, JP CASE SIZE 
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TYPE 601D 

TYPICAL CURVES @ +25°C 
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TYPE 6010 

TYPICAL CURVES @ + 25°C 
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4-Terminal 
Tubular Axial Lead 
Aluminum Capacitors 

Features -

• 4-Terminal Construction 
• Very Low Impedance 
• Inductance Limit 2nH 
• Wide Temperature Range 

General Specifications -
Operating Temperature: 

- 55°C - + 105°C. 

Voltage Range: 5 - 200 VDC. 

Capacitance Range: 47JLF - 22,000JLF. 

Capacitance Tolerance: -10, +50%. 

Case Size Range: 0.812" x 1.843" - 1.062" x 
3.843" 

Termination: 4-Terminal. 

Life Validation Test: 2000 hours @ + 105°C: 
A CAP ± 15% from initial measurement. 
A ESR < 1.5x initial specified limit. 
A DCl < initial specified limit. 

Shelf Test: 500 hrs @ + 105°C: 
C < 10% from initial measurement. 
A ESR < 1 .2x initial specified limit. 
A DCl < 2.0x initial specified limit. 

DC Leakage Current: I = k viCE 
kisaconstant:0.5@ -25°C,3.0@ +105°C 

C in JLF V in Volts I in JLA 
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Type 6040 

9910 

Ripple Current Multipliers: 
For ripple current values, see Engineering 
Bulletin 3458A or call the factory. 

Low Temperature Performance: 
Capacitance Ratio C-ssoC/C+2SoC min. @ 120Hz 

Capacitance 
Rated Voltage (VDC) Remaining 

5-50 75% 
51 up 80% 

ESR Ratio ESR-ssoc/ESR+2Soc max. @ 120Hz 

Rated Voltage (VDC) Multiplier 
5-50 12 
51 up 18 

Expected Life: SEE PAGE 270. 

Performance Characteristics: 
SEE PAGE 266. 
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6040 

T 
272 F 005 

TYPE 6040 

Catalog Numbering System 

GJ 6 

L STYLE NUMBER. 
6 = OUTER INSULATION WITH SUPPLEMENTARY POLYMER COATED 

END SEALS 

CASE CODE. SEE TABLE DIMENSIONS 

'--- - DC VOLTAGE RATING. EXPRESSED IN VOLTS. " R" IS A DECIMAL POINT. 

'----CAPACiTANCE TOLERANCE F = 10, +50% 

I---CAPACITANCE. EXPRESSED IN MICROFARADS. THE FIRST TWO DIGITS ARE SIGNIFICANT FIGURES, THE THIRD IS 
THE NUMBER OF ZEROS. 

'-----SPRAGUE TYPE NUMBER. IDENTIFIES THE BASIC CAPACITOR DESIGN . 

TABLE OF DIMENSIONS (inches) 

Outer Insulation 
With Polymer Lead 

Bare Case Coated End Seals Spacing 
Case Code D ± 0.031 L ± 0.062 D ± 0.031 L Max. S ± .015 

GJ 0.750 1.625 0.812 1.843 0.250 
GL 0.750 2.125 0.812 2.343 0.250 
GP 0.750 2.625 0.812 2.843 0.250 
GS 0.750 3.125 0.812 3.343 0.250 
GT 0.750 3.625 0.812 3.843 0.250 

HJ 0.875 1.125 0.937 1.343 0.300 
HL 0.875 2.625 0.937 2.843 0.300 
HP 0.875 2.125 0.937 2.343 0.300 
HS 0.875 3.625 0.937 3.843 0.300 
HT 0.875 3.125 0.937 3.343 0.300 

JJ 1.000 1.625 1.062 1.843 0.400 
JL 1.000 2.125 1.062 2.343 0.400 
JP 1.000 2.625 1.062 2.843 0.400 
JS 1.000 3.125 1.062 3.343 0.400 
JT 1.000 3.625 1.062 3.843 0.400 
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«(11) SPRnGUE(~ TUBULAR AXIAL LEAD CAPACITORS 

TYPE 6040 

STANDARD RATINGS 
Max. ESR Max. Ripple Current Max. Impedance 

Nominal Case Size @ + 25°C, 120Hz @ + 85°C, 100kHz @ +25°C, 100kHz 
JlF Catalog Number D ± 0.031 x L ± 0.062 (0) 20A Load (A) (0) 

5 VOLTS DC WORKING; 7 VOLTS DC SURGE 
2700 604D272F005GJ6 0.750 x 1.625 0.146 1.50 0.110 
3300 604D332F005GL6 0.750 x 2.125 0.106 1.80 0.080 
3900 604D392F005HJ6 0.875 x 1.625 0.095 1.90 0.071 
4700 604D472F005GP6 0.750 x 2.625 0.080 2.50 0.060 
5600 604D562F005HL6 0.875 x 2.125 0.070 2.50 0.053 
6800 604D682F005GS6 0.750 x 3.125 0.062 3.10 0.047 
6800 604D682F005HP6 0.875 x 2.625 0.052 3.20 0.039 
8200 604D822F005JL6 1.000 x 2.125 0.049 3.50 0.037 

10000 604D103F005HS6 0.875 x 3.125 0.040 4.00 0.030 
15000 604D153F005JP6 1.000 x 2.625 0.035 4.60 0.026 
18000 604D183F005JS6 1.000 x 3.125 0.027 5.60 0.020 
22000 604D223F005JT6 1.000 x 3.625 0.022 7.00 0.017 

7.5 VOLTS DC WORKING; 10 VOLTS DC SURGE 
2200 604D222F7R5GJ6 0.750 x 1.625 0.175 1.40 0.130 
3300 604D332F7R5HJ6 0.875 x 1.625 0.117 1.80 0.087 
3900 604D392F7R5GP6 0.750 x 2. 625 0.093 2.40 0.070 
4700 604D472F7R5HL6 0.875 x 2.125 0.080 2.40 0.059 
5600 604D562F7R5JJ6 1.000 x 1.625 0.073 2.40 0.055 
5600 604D626F7R5GS6 0.750 x 3.125 0.070 3.00 0.053 
6800 604D682F7R5HP6 0.875 x 2.625 0.061 3.10 0.046 
6800 604D682F7R5JL6 1.000 x 2.125 0.057 3.30 0.043 
8200 604D822F7R5HS6 0.875 x 3.125 0.047 3.80 0.035 

12000 604D123F7R5JP6 1.000 x 2.625 0.039 4.40 0.029 
15000 604D153F7R5JS6 1.000 x 3.125 0.032 5.30 0.024 
18000 604D183F7R5JT6 1.000 x 3.625 0.025 6.60 0.019 

10 VOLTS DC WORKING; 15 VOLTS DC SURGE 
1800 604D182F010GJ6 0.750 x 1.625 0.195 1.30 0.144 
2700 604D272F010GL6 0.750 x 2.125 0.144 1.70 0.107 
2700 604D272F010HJ6 0.875 x 1.625 0.127 1.70 0.094 
3300 604D332F010GP6 0.750 x 2.625 0.110 2.20 0.082 
3900 604D392F010HL6 0.875 x 2.125 0.092 2.20 0.068 
4700 604D472F010GS6 0.750 x 3.1 25 0.081 2.80 0.060 
5600 604D562F010HP6 0.875 x 2.625 0.069 2.90 0.051 
5600 604D562F010JL6 1.000 x 2.125 0.065 3.20 0.048 
6800 604D682F010HS6 0.875 x 3.125 0.053 3.60 0.039 
8200 604D822F010JP6 1.000 x 2.625 0.044 4.10 0.033 

10000 604D1 03F01 OJS6 1.000 x 3.125 0.034 5.00 0.025 
15000 604D153F010JT6 1.000 x 3.625 0.028 6.20 0.021 

16 VOLTS DC WORKING; 20 VOLTS DC SURGE 
1500 604D152F016GJ6 0.750 x 1.625 0.207 1.20 0.149 
2200 604D222F016GL6 0.750 x 2.125 0.153 1.60 0.110 
2200 604D222F016HJ6 0.875 x 1.625 0.138 1.60 0.100 
3300 604D332F016HL6 0.875 x 2.125 0.1 07 2.00 0.077 
3900 604D392F016GS6 0.750 x 3.125 0.085 2.60 0.061 
4700 604D472F016JL6 1.000 x 2.125 0.069 2.90 0.050 
5600 604D562F016HS6 0.875 x 3.125 0.056 3.30 0.041 
6800 604D682F016JP6 1.000 x 2.625 0.048 3.90 0.035 
8200 604D822F016HT6 0.875 x 3.625 0.046 4.10 0.033 

10000 604D103F016JS6 1.000 x 3.125 0.036 4.70 0.026 
12000 604D123F016JT6 1.000 x 3.625 0.029 5.90 0.021 

20 VOLTS DC WORKING; 25 VOLTS DC SURGE 
1200 604D122F020GJ6 0.750 x 1.625 0.240 1.20 0.170 
1800 604D182F020HJ6 0.875 x 1.625 0.160 1.50 0.110 
2200 604D222F020GP6 0.750 x 2.625 0.132 2.00 0.092 
2700 604D272F020HL6 0.875 x 2.125 0.120 1.90 0.084 
3300 604D332F020GS6 0.750 x 3.125 0.100 2.50 0.070 
3900 604D392F020HP6 0.875 x 2.625 0.085 2.60 0.060 
4700 604D472F020JL6 1.000 x 2.125 0.078 2.70 0.055 
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(01) SPRJlGUE' TUBULAR AXIAL LEAD CAPACITORS 

TYPE 6040 

STANDARD RATINGS 
Max. ESR Max. Ripple Current Max. Impedance 

Nominal Case Size @ + 25°C, 120Hz @ +85°C, 100kHz @ +25°C, 100kHz 
!.tF Catalog Number o ± 0.031 x L ± 0.062 (\1) 20A Load (A) (\1) 

20 VOLTS DC WORKING; 25 VOLTS DC SURGE (Cont.) 
5600 6040562F020HS6 0.875 x 3.125 0.064 3.80 0.045 
6800 6040682F020JP6 1.000 x 2.625 0.055 3.50 0.039 
8200 6040822F020JS6 1.000 x 3.125 0.042 4.50 0.030 

10000 6040103F020JT6 1.000 x 3.625 0.034 5.50 0.024 
25 VOLTS DC WORKING: 30 VOLTS DC SURGE 

1000 6040102F025GJ6 0.750 x 1.625 0.320 1.05 0.224 
1200 6040122F025GL6 0.750 x 2.125 0.240 1.40 0.168 
1800 6040182F025GP6 0.750 x 2.625 0.180 1.75 0.126 
2200 6040222F025HL6 0.875 x 2.125 0.145 1.90 0.102 
2700 6040272F025JL6 1.000 x 2.125 0.116 2.40 0.081 
3300 6040332F025HP6 0.875 x 2.625 0.108 3.00 0.072 
4700 6040472F025JP6 1.000 x 2.625 0.080 3.25 0.056 
6800 6040682F025JS6 1.000 x 3.125 0.062 4.00 0.043 
8200 6040822F025JT6 1.000 x 3.625 0.051 4.65 0.036 

30 VOLTS DC WORKING: 40 VOLTS DC SURGE 
820 6040821 F030GJ6 0.750 x 1.625 0.380 1.00 0.262 

1000 6040102F030GL6 0.750 x 2.125 0.295 1.25 0.204 
1500 6040152F030GP6 0.750 x 2.625 0.204 1.70 0.1 41 
1800 6040182F030HL6 0.875 x 2.125 0.165 1.75 0.114 
2200 6040222F030JL6 1.000 x 2.125 0.133 2.25 0.092 
2700 6040272F030H P6 0.875 x 2.625 0.120 2.35 0.083 
3300 6040332F030JP6 1.000 x 2.625 0.095 3.00 0.056 
3900 6040392F030HS6 0.875 x 3.125 0.088 2.90 0.061 
4700 6040472F030JS6 1.000 x 3.125 0.074 3.60 0.051 
5600 6040562F030JT6 1.000 x 3.625 0.059 4.40 0.041 

40 VOLTS DC WORKING; 50 VOLTS DC SURGE 
680 6040681 F040GJ6 0.750 x 1.625 0.480 0.90 0.322 
820 6040821 F040GL6 0.750 x 2.125 0.380 1.15 0.255 

1000 6040102F040HJ6 0.875 x 1.625 0.295 1.20 0.197 
1500 6040152F040HL6 0.875 x 2.125 0.220 1.55 0.147 
1800 6040182F040JL6 1.000 x 2.125 0.175 2.05 0.117 
2200 6040222 F040H P6 0.875 x 2.625 0.155 2.15 0.104 
3300 6040332F040HS6 0.875 x 3.125 0.115 2.60 0.077 
3900 6040392F040JS6 1.000 x 3.125 0.091 3.40 0.061 
4700 6040472F040JT6 1.000 x 3.625 0.074 4.10 0.050 

50 VOLTS DC WORKING; 75 VOLTS DC SURGE 
470 6040471 F050GJ6 0.750 x 1.625 0.430 0.93 0.280 
560 6040561 F050GL6 0.750 x 2.125 0.325 1.15 0.212 
680 6040681 F050HJ6 0.875 x 1.625 0.245 1.25 0.160 
820 6040821 F050HL6 0.875 x 2.125 0.185 1.60 0.120 

1000 6040102F050JL6 1.000 x 2.125 0.150 2.10 0.098 
1200 6040122F050HP6 0.875 x 2.625 0.130 2.15 0.085 
1500 6040152F050JP6 1.000 x 2.625 0.108 2.80 0.070 
2200 6040222F050JS6 1.000 x 3.125 0.081 3.40 0.053 
3300 6040332F050JT6 1.000 x 3.625 0.065 4.25 0.042 

75 VOLTS DC WORKING; 100 VOLTS DC SURGE 
220 6040221 F075GJ6 0.750 x 1.625 0.650 0.78 0.384 
270 6040271 F075GL6 0.750 x 2.125 0.500 1.00 0.295 
390 6040391 F075HJ6 0.875 x 1.625 0.370 1.10 0.218 
560 6040561 F075HL6 0.875 x 2.125 0.290 1.40 0.171 
680 6040681 F075JL6 1.000 x 2.125 0.230 1.85 0.136 
820 6040821 F075HP6 0.875 x 2.625 0.200 1.95 0.118 

1000 6040102F075HS6 0.875 x 3.125 0.153 2.25 0.090 
1500 6040152F075JS6 1.000 x 3.125 0.130 2.95 0.077 
1800 6040182F075JT6 1.000 x 3.625 0.100 3.55 0.059 
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«(1i. SPR~GUE® TUBULAR AXIAL LEAD CAPACITORS 

TYPE 6040 

STANDARD RATINGS 
Max. ESR Max. Ripple Current Max. Impedance 

Nominal Case Size @ +25°C, 120Hz @ + 85°C, 100kHz @ + 25°C, 100kHz 
IlF Catalog Number o ± 0.031 x L± 0.062 (0) 20A Load (A) (0) 

100 VOLTS OC WORKING; 125 VOLTS DC SURGE 
150 6040151F100GJ6 0.750 x 1.625 1.000 0.70 0.530 
180 6040181 F1 00GL6 0.750 x 2.125 0.765 0.90 0.405 
270 6040271F100HJ6 0.875 x 1.625 0.565 0.93 0.300 
390 6040391 F1 00HL6 0.875 x 2.125 0.435 1.20 0.230 
470 6040471 F1 00JL6 1.000 x 2.215 0.340 1.55 0.180 
560 6040561 F1 00HP6 0.875 x 2.625 0.300 1.60 0.159 
820 6040821F100JP6 1.000 x 2.625 0.235 2.10 0.125 

1000 60401 02F1 00JS6 1.000 x 3.125 0.185 2.65 0.098 
1200 6040122F100JT6 1.000 x 3.625 0.150 3.15 0.080 

200 VOLTS DC WORKING; 250 VOLTS DC SURGE 
47 6040470F200GJ6 0.750 x 1.625 2.600 0.60 0.780 
82 6040820F200GJ6 0.750 x 1.625 1.530 0.75 0.460 

120 6040121 F200HL6 0.875 x 2.125 1.300 0.95 0.390 
180 6040181 F200HP6 0.875 x 2.625 0.865 1.25 0.259 
220 6040221 F200JP6 1.000 x 2.625 0.650 1.67 0.1 95 
270 6040271 F200HT6 0.875 x 3.625 0.520 1.90 0.156 
390 6040391F200JT6 1.000 x 3.625 0.405 2.50 0.122 

TYPICAL CURVE @ +25°C 

10,000I-tF, 10 WVOC 
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Snap Mount Capacitors 

800 ... . ...... ... . . . . .. . ...................... . . . .. .. ............ 174 
810 ..... ... . . ... .......... ..... . ... . . . . . . . ..... ... .. .. . . .. ...... 181 
820 . . . . ..... . . . ...... .. .. . . .. . .... . .. .... . ...................... 195 
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TYPE 800,810,820 

OUTLINE DRAWINGS 

R (RADIUS) 

STYLE A 
(INCHES) 

L 

~---f=~=l PVC SLEEVE 

L ~ ~"--- INSULATiNG DISK 

STYLE B 
(INCHES) 

Dwg . No. A-14.843 

0 .203 L'--'-"--L~ 

0 .05IDIA. '1r-1 r-0 .125 r- . I~025MIN 

025~m r-r 
L 

~"-I~~=t PVC SLEEVE 

L ~ ~'-INSULATiNG DISK 

Dwg. No. A-14 .845 

2MM DIA. 

STYLE A 
(MILLIMETERS) 

STYLE B 
(MILLIMETERS) 

R (RADIUS) 

5.2MM L 

Dwg. No. A-14 .844 

1.3 MM DIA. r w-. 11' c~:~ ~~ 
~m MIN. 

6.3 MM I r-r 
L 

_ =1- PVC SLEEVE 

L ~ ~'-INSULATING DISK' 

Dwg . No. A-14.84S 

CIRCUIT BOARD MOUNT TERMINAL DIMENSIONS * 

STYLE A STYLE B 
DIAMETER DIMENSIONS DIMENSIONS 

D mm Din. CODE B mm Bin. R mm R in . C R mm R in . 

25 1.00 J 2.4 0.093 7.6 0.301 140 N/A N/A 
30 1.18 K 3.2 0.125 9.2 0.363 120 9.9 0.391 
35 1.38 M 3.2 0.125 11.6 0.458 120 11.6 0.458 

"Note: Style A & B not available in 22 mm dia. units. 
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f1)SPRnGUE" __________________ S_N_AP __ MO_U_N_T_C_A_PA_C_IT_O __ RS 
TYPE 800, 810, 820 

OUTLINE DRAWINGS 

STYLE 0 
(INCHES) 

0394-<;;.' , gD 
-,,~ -

0. 394 
0.381 RADIUS 

0.394 

STYLE N 
(INCHES) 

Dwg. No. A·14,839 

f UOIIO 
I 0 025 - 0 .075 

L 

,~y~~=l- PVC SL EE VE 

L ~ -=:J~INSULATING DI SK 

Dwg. No. A·14,841 

STYLE 0 
(MILLIMETERS) 

6 .3MM..r- I I 
( 2)HOLES L r 2MMDIA. 

/~-j'\ PVC SLEEVE~ ~ 
( ,IS/I ': ,LL---t=""""-:c"'I'~INSULATING DISK 

\0 I 0---1 
'.! ..... - - / 

10MM 

5 HOLES 
2 MM DIA. 
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9.7 MM RADI US 

10MM 

STYLE N 
(MILLIMETERS) 

9 .7 MM RADIUS 

Dwg. No. A·14,840 

~2.8 MM 
0 . 63 MM- 1.9 MM 

SLEEVE 

Dwg. No. A·14,842 



~S~OO~· _________ S_NA_P_M_O_U_NT_~_P_A_CI_TO_R_S 
Type 800 

+85°C 
Snap Mount 
Aluminum 
Capacitors 

Features -

• High Ripple Capability 
• Molded Cover Available 

in 2 and 3 Terminal Design With 
Stand-offs 

• Optional Metal Mounting Ring 

General Specifications -
Operating Temperature: 

- 40°C - + 85°C. 

Voltage Range: 6.3 - 250 VDC. 

Capacitance Range: 82/LF - 56,000/LF. 

Capacitance Tolerance: -10%, +30%; 
±20%. 

Case Size Range: 22 x 25mm - 35 x 80mm. 

Termination: Snap mount or 2 & 3 
terminal straight leads. 

Life Validation Test: 2000 hrs @ +85°C: 
d CAP ~ 15% from initial measurement. 
d ESR ~ 1.5x initial specified limit. 
d DCl ~ initial specified limit. 

Shelf Test: 500 hrs @ + 85°C: 
d CAP ~ 15% from initial measurement. 
d ESR ~ 1.3x initial specified limit. 
d DCl ~ 2x initial specified limit. 

DC Leakage Current: 
I = K-JCV 
K = 4.0 @ +25°C 

I in /La, C in /LF, V in Volts 

Ripple Current Multipliers: 
TEMPERATURE 

Ambient 
Temp +55°C +65°C + 75°C +85°C 

Multipliers 2.0 1.7 1.4 1.0 

FREQUENCY Hz 

Rated 300- Above 
VDC 50-60 1000 1000 
0-49 0.85 1.10 1.15 

50-199 0.83 1.15 1.20 
200-250 0.80 1.30 1.40 

ESL (Typical values @ 1 MHz-10MHz): 

Nominal 
Diameter (mm) 

22 
25 
30 
35 

Typical 
ESL (nH) 

6 
8 

10 
12 

Expected Life: SEE PAGE 270. 

Performance Characteristics: 
SEE PAGE 266. 

Note: Type 800 Original Ratings are recommended for replacement applications only. For 
new designs, see Types 810 and 820 on pages 181 and 195. 
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CO)SPRnGUE" ___________________ S_N_AP __ M_OU_N_T_C_A_P_AC_I_TO_R_S 

800 682 p 6R3 

Catalog Numbering System 

HA 2 0 

L LEAD CODE. D = 2 PIN SNAP IN (Standard) . 

TYPE 800 

A = 2 LEAD MOLDED COVER WITH STANDOFF FEATURE. 
B = KEYED POLARITY 3 LEAD MOLDED COVER WITH 

STANDOFF FEATURE. 
N = KEYED POLARITY MOUNTING RING WITH 

STANDOFF FEATURE. 

CASE STYlE. 2 = PVC INSULATING SLEEVE (Standard) . 
5 = PVC SLEEVE WITH RESIN END SEAL . 

(Required for exposure to halogenated cleaning solvents) . 

CASE CODE. SEE DIMENSIONS, BELOW. 

L..-- DC VOLTAGE RATING. EXPRESSED IN VOLTS. AN 'R' IS USED TO SIGNIFY A DECIMAL POINT 
(6R3 = 6.3 VOLTS) 

L.....-__ CAPACITANCE TOLERANCE. P = -10, + 30%. 

'-----CAPACiTANCE. EXPRESSED IN MICROFARADS. THE FIRST TWO DIGITS ARE SIGNIFICANT FIGURES. THE 
THIRD IS THE NUMBER OF ZEROS. 

'-----SPRAGUE TYPE NUMBER. IDENTIFIES THE BASIC CAPACITOR DESIGN. 

DIMENSIONS 

MILLIMETERS INCHES 
CASE DIAMETER LENGTH DIAMETER LENGTH 
CODE D + 1/·0 L ± 2 D, + 0.04/-0 L, ±O.OB 
HA 22 25 0.87 1.00 
HB 22 30 0.87 1.18 
HD 22 40 0.87 1.57 

JA 25 25 1.00 1.00 
JB 25 30 1.00 1.18 
JC 25 35 1.00 1.38 
JD 25 40 1.00 1.57 
JE 25 50 1.00 2.00 

KA 30 25 118 1.00 
KB 30 30 1.18 1.18 
KC 30 35 1.18 1.38 
KD 30 40 1.18 1.57 
KE 30 50 1.18 2.00 

MB 35 30 1.38 1.18 
MC 35 35 1.38 1.38 
MD 35 40 1.38 1.57 
ME 35 50 1.38 2.00 
MF 35 63 138 2.50 
MG 35 80 1.38 3.18 
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«(Ji) SPRnGUE~ SNAP MOUNT CAPACITORS 

TYPE 800 

ORIGINAL RATINGS 
Nominal Case Size Max. ESR Max. Ripple Current 

Millimeters @ +25°C (mO) @ +B5°C (A) 
J.l.F Catalog Number 0 x L 120Hz 10-40kHz 120Hz 10-40kHz 

6.3 VOLTS DC WORKING; 8 VOLTS DC SURGE 
6BOO B006B2P6R3HA20 22 x 25 10B.0 101 .0 2.B 3.0 

10000 B00103P6R3HB20 22 x 30 B1 .0 76.0 3.4 3.6 
10000 B00103P6R3JA20 25 x 25 90.0 B5 .0 3.1 3.2 

12000 B00123P6R3JB20 25 x 30 6B .0 64.0 3.7 3.9 
15000 B00153P6R3H020 22 x 40 52.0 49.0 4.6 4.9 
15000 B00153P6R3KA20 30 x 25 BO .O 76.0 3.2 3.3 

1BOOO B001B3P6R3JC20 25 x 35 55.0 52.0 4.3 4.5 
22000 B00223P6R3J02D 25 x 40 44.0 42.0 5.0 5.2 
22000 BOD223P6R3KB2D 30 x 30 61 .0 5B .0 3.9 4.0 

27000 BOD273P6R3JE2D 25 x 50 35.0 33.0 6.1 6.4 
27000 BOD273P6R3KC2D 30 x 35 49.0 47.0 4.6 4.7 
27000 BOD273P6R3MB2D 35 x 30 34.0 32.0 6.4 6.7 

33000 BOD333P6R3KD2D 30 x 40 40.0 3B.0 5.3 5.4 
39000 BOD473P6R3MC2D 35 x 35 31.0 30.0 6.5 6.6 

47000 BOD473P6R3KE2D 30 x 50 31 .0 30.0 6.5 6.6 
47000 BOD473P6R3MD20 35 x 40 22 .0 21.0 B.5 B.9 
56000 BOD563P6R3ME2D 35 x 50 17.0 17.0 10.0 10.0 

10 VOLTS DC WORKING; 12 VOLTS DC SURGE 
5600 BOD562P010HA2D 22 x 25 111 .0 101.0 2.7 3.0 
6BOO BOD6B2P010HB2D 22 x 30 B4 .0 76.0 3.3 3.6 
B200 BODB22P010JA20 25 x 25 93 .0 B5.0 3.0 3.2 

10000 BOD1 03P01 OJB20 25 x 30 70.0 64.0 3.6 3.9 

12000 BOD123P010HD20 22 x 40 54.0 49.0 4.4 4.9 
12000 BOD123P010JC20 25 x 35 56.0 52 .0 4.2 4.5 
12000 BOD123P010KA2D 30 x 25 B2 .0 76.0 3.2 3.3 

15000 BOD153P010JD2D 25 x 40 45.0 42 .0 4. 9 5.2 
15000 BOD153P010KB20 30 x 30 62.0 5B .0 3.9 4. 0 
1BOOO BOD1B3P010KC2D 30 x 35 50.0 47.0 4.5 4. 7 

22000 BOD223P010JE20 25 x 50 35.0 33 .0 6.0 6.4 
22000 BOD223P010MB2D 35 x 30 35.0 32.0 6.3 6.7 
27000 BOD273P010KD2D 30 x 40 40.0 3B.0 5.2 5.4 
27000 BOD273P010MC2D 35 x 35 2B .0 26.0 7.3 7.7 

33000 BOD273P010KE2D 30 x 50 32.0 30.0 6.4 6.6 
33000 BOD333P010MD20 35 x 40 23.0 21 .0 B.3 B.7 
47000 BOD473P010ME2D 35 x 50 1B.0 17.0 10.0 10.0 

16 VOLTS DC WORKING; 20 VOLTS DC SURGE 
3900 BOD392P016HA2D 22 x 25 113.0 99.0 2.5 2.B 
5600 BOD562P016HB2D 22 x 30 B5 .0 74.0 3.0 3.4 
5600 BOD562P016JA2D 25 x 25 97.0 B6.0 2.7 3.0 

B200 BODB22P016HD2D 22 x 40 55.0 4B.0 4.1 4.7 
B200 BODB22P016JB2D 25 x 30 73.0 65.0 3.3 3.6 
B200 BODB22P016KA2D 30 x 25 91 .0 B4.0 2.B 3.0 

10000 BOD103P016JC2D 25 x 35 59.0 53.0 3.9 4.2 
12000 B00123P016JD2D 25 x 40 47.0 42.0 4.5 4.9 
12000 BOD123P016KB2D 30 x 30 69.0 63 .0 3.5 3.6 

15000 BOD153P016JE2D 25 x 50 37.0 33.0 5.6 6.0 
15000 BOD153P016KC2D 30 x 35 55.0 51 .0 4. 0 4.2 
15000 BOD153P016MB2D 35 x 30 37.0 33.0 5.7 6.2 
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C01I) SPRnGUE' SNAP MOUNT CAPACITORS 

TYPE 800 

ORIGINAL RATINGS 
Nominal Case Size Max. ESR Max. Ripple Current 

Millimeters @ +25°C (mO) @ +B5°C (A) 
!LF Catalog Number 0 x L 120Hz 10-40kHz 120Hz 10-40kHz 

16 VOLTS DC WORKING; 20 VOLTS DC SURGE (Cont) 
1BOOO B001B3P016K020 30 x 40 45.0 41 .0 4.7 4.9 
22000 B00223P016KE20 30 x 50 35.0 32.0 5.B 6.1 
22000 B00223P016MC20 35 x 35 30.0 27.0 6.7 7.2 

27000 BOD273P016M020 35 x 40 24.0 21 .0 7.7 B.3 
33000 B00333P016ME20 35 x 50 19.0 17.0 9.4 10.0 

25 VOLTS DC WORKING; 30 VOLTS DC SURGE 
2700 BOD272P025HA20 22 x 25 120.0 99 .0 2.4 2.B 
3300 BOD332P025HB20 22 x 30 90.0 74.0 2.9 3.4 
3900 BOD392P025JA20 25 x 25 102.0 B6.0 2.6 3.0 
4700 BOD472P025JB20 25 x 30 76.0 65.0 3.2 3.6 

5600 B00562P025H020 22 x 40 5B.0 4B.0 4.0 4.7 
5600 B00562P025JC20 25 x 35 62 .0 53.0 3.7 4.2 
5600 B00562P025KA20 30 x 25 94.0 B4.0 2.B 3.0 

6BOO B006B2P025KB20 30 x 30 71.0 63.0 3.4 3.6 
B200 BOOB22P025J020 25 x 40 49.0 42.0 4.4 4.9 

10000 B00102P025JE20 25 x 50 39 .0 33.0 5.4 6.0 
10000 B00103P025KC20 30 x 35 57.0 51 .0 4.0 4.2 
10000 B00103P025MB2D 35 x 30 3B.0 33.0 5.5 6.2 

12000 B00123P025K02D 30 x 40 46.0 41.0 4.6 4.9 
12000 B00123P025MC2D 35 x 35 31 .0 27.0 6.5 7.2 

15000 B00153P025KE2D 30 x 50 36.0 32.0 5.7 6.1 
15000 B00153P025M02D 35 x 40 25.0 21.0 7.5 B.3 
22000 B00223P025ME20 35 x 50 19.0 17.0 9.1 10.0 

35 VOLTS DC WORKING; 44 VOLTS DC SURGE 
1BOO B001B2P035HA2D 22 x 25 12B.0 99.0 2.2 2.B 
2700 B00272P035HB2D 22 x 30 96.0 74.0 2.7 3.4 
2700 B00272P035JA20 25 x 25 10B.0 B7.0 2.5 3.0 

3900 B00392P035H020 22 x 40 62.0 4B.0 3.7 4.7 
3900 B00392P035JB20 25 x 30 B1 .0 65.0 3.0 3.6 
3900 B00392P035KA20 30 x 25 9B .0 B4 .0 2.7 3.0 

4700 B00472P035JC20 25 x 35 65 .0 53.0 3.6 4.2 
5600 B00562P035J020 25 x 40 52.0 42.0 4.2 4.9 
5600 B00562P035KB20 30 x 30 74.0 63.0 3.3 3.6 

6BOO B006B2P035JE2D 25 x 50 41.0 33.0 5.2 6.0 
6BOO B006B2P035KC20 30 x 35 60 .0 51 .0 3.B 4.2 
B200 BOOB22P035K020 30 x 40 4B.0 41.0 4.5 4.9 
B200 BOOB22P035MB20 35 x 30 40.0 33.0 5.3 6.2 

10000 B00103P035MC20 35 x 35 33.0 27.0 6.2 7.2 
12000 B00123P035KE2D 30 x 50 37.0 32.0 5.5 6.1 
12000 B00123P035M02D 35 x 40 26.0 22.0 7.2 B.3 
15000 B00153P035ME20 35 x 50 20.0 17.0 B.B 10.0 

50 VOLTS DC WORKING; 63 VOLTS DC SURGE 
1200 B00122P050HA20 22 x 25 144.0 99.0 2.B 2.0 
1500 B00152P050HB20 22 x 30 10B.0 74.0 2.4 3.4 
1500 B00152P050JA20 25 x 25 119.0 B7.0 2.3 3.0 

2200 B00222P050H02D 22 x 40 69.0 4B.0 3.4 4.7 
2200 B00222P050JB20 25 x 30 B9 .0 65.0 2.B 3.6 
2200 B00222P050KA20 30 x 25 106.0 B4 .0 2.6 3.0 

177 



lIt ,\~. SPRnGUE~ "'U1!' 
SNAP MOUNT CAPACITORS 

TYPE 800 

ORIGINAL RATINGS 
Nominal Case Size Max. ESR Max. Ripple Current 

Millimeters @ +25°C (mO) @ +B5°C (A) 
~F Catalog Number D x L 120Hz 10-40kHz 120Hz 10-40kHz 

50 VOLTS DC WORKING; 63 VOLTS DC SURGE (Cont) 
2700 BOD272P050JC2D 25 x 35 72.0 53.0 3.3 4.2 
3300 BOD332P050JD2D 25 x 40 57.0 42.0 3.9 4.9 
3300 BOD332P020KB2D 30 x 30 79.0 63.0 3.1 3.6 

3900 BOD392P050JE2D 25 x 50 45.0 33.0 4.B 6.0 
3900 BOD392P050KC2D 30 x 35 64.0 51 .0 3.7 4.2 
4700 BOD472P050KD2D 30 x 40 51 .0 41 .0 4.3 4.9 
4700 BOD472P050MB2D 35 x 30 44.0 33.0 4.9 6.2 

5600 BOD562P050MC2D 35 x 35 36.0 27.0 5.B 7.2 
6BOO BOD6B2P050KE2D 30 x 50 40.0 32.0 5.3 6.1 
6BOO BOD6B2P050MD2D 35 x 40 29 .0 22.0 6.7 B.3 
B200 BODB22P050ME2D 35 x 50 22.0 17.0 B.2 10.0 

63 VOLTS DC WORKING; 79 VOLTS DC SURGE 
B20 BODB21 P063HA2D 22 x 25 132.0 B2 .0 2. 0 3.0 

1200 BOD122P063H B2D 22 x 30 99.0 62 .0 2.4 3.6 
1200 BOD122P063JA2D 25 x 25 109.0 72.0 2.3 3.2 

1500 BOD152P063JB2D 25 x 30 B2 .0 55.0 2.B 3.B 
1BOO BOD1B2P063HD2D 22 x 40 63.0 40.0 3.4 4.9 
1BOO BOD1B2P063JC2D 25 x 35 66.0 45.0 3.3 4.5 
1BOO BOD1B2P063KA2D 30 x 25 196.0 71 .0 2.6 3.2 

2200 BOD222P063JD2D 25 x 40 53.0 36.0 3.9 5.2 
2200 BOD222P063KB2D 30 x 30 72.0 54.0 3.2 3.9 
2700 BOD272P063KC2D 30 x 35 5B.0 44.0 3.B 4.5 

3300 BOD332P063JE2D 25 x 50 41 .0 2B.0 4.9 6.3 
3300 BOD332P063MB2D 35 x 30 40.0 2B.0 5.0 6.6 
3900 BOD392P063KD2D 30 x 40 47.0 36.0 4.4 5.2 
3900 BOD392P063MC2D 35 x 35 33.0 23.0 5.B 7.6 

4700 BOD472P063KE2D 30 x 50 36.0 2B.0 5.4 6.4 
5600 BOD562P063MD2D 35 x 40 26.0 1B.0 6.B 8.7 
6BOO 80D6B2P063ME2D 35 x 50 21 .0 15.0 8.3 10.0 

80 VOLTS DC WORKING; 100 VOLTS DC SURGE 
680 80D681P080HA2D 22 x 25 201.0 13B.0 1.B 2.7 
B20 80DB21POBOHB2D 22 x 30 150.0 103.0 2.2 3.3 
820 BODB21P080JA2D 25 x 25 15B.0 113.0 2.1 2.9 

1200 BOD122POBOJB2D 25 x 30 118.0 85.0 2.6 3.6 
1200 80D122POBOKA2D 30 x 25 129.0 98.0 2.5 3.1 
1500 80D152POBOHD2D 22 x 40 95.0 66.0 3.0 4.5 
1500 80D152POBOJC2D 25 x 35 95.0 68.0 3.0 4.2 

1800 BOD1B2POBOJD2D 25 x 40 75.0 55.0 3.6 4.B 
1BOO BOD1B2POBOKB2D 30 x 30 96.0 74.0 3.0 3.7 
2200 BOD222POBOKC2D 30 x 35 78.0 60.0 3.5 4.3 

2700 BOD272POBOJE2D 25 x 50 5B .0 42.0 4.4 5.9 
2700 BOD272POBOKD2D 30 x 40 62.0 4B.0 4.1 5.0 
2700 BOD272P080MB2D 35 x 30 5B.0 42.0 4.6 6.2 
3300 BOD332P080MC2D 35 x 35 46.0 34.0 5.3 7.1 

3900 BOD392P080KE2D 30 x 50 4B.0 37.0 5.1 6.2 
3900 BOD392POBOMD2D 35 x 40 37.0 27.0 6.2 B.2 
5600 BOD562POBOME2D 35 x 50 29.0 21 .0 7.7 10.0 
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CUi) SPRnGUE' SNAP MOUNT CAPACITORS 

TYPE 800 

ORIGINAL RATINGS 
Nominal Case Size Max. ESR Max. Ripple Current 

Millimeters @ +25°C (mfl) @ + 85°C (A) 
j.(F Catalog Number D x L 120Hz 10-40kHz 120Hz 10-40kHz 

100 VOLTS DC WORKING; 125 VOLTS DC SURGE 
390 80D391P100HA2D 22 x 25 241 .0 138.0 1.5 2.7 
560 80D561P100HB2D 22 x 30 179.0 103.0 1.8 3.3 
560 80D561 P1 00JA2D 25 x 25 187.0 113.0 1.8 2.9 

680 80D681P100JB2D 25 x 30 139.0 85.0 2.2 3.5 
820 80D821 P1 00HD2D 22 x 40 113.0 66.0 2.6 4.4 
820 80D821 P1 00JC2D 25 x 35 112.0 68.0 2.7 4.2 
820 80D821P100KA2D 30 x 25 148.0 98.0 2.2 3.1 

1000 80D102P100KB2D 30 x 30 111 .0 74. 0 2.7 3.7 
1200 80D122P100JD2D 25 x 40 89.0 55.0 3.1 4.8 
1200 80D122P100KC2D 30 x 35 89.0 60.0 3.2 4.3 

1500 80D152P100JE2D 25 x 50 68.0 42.0 3.9 5.9 
1500 80D152P100MB2D 35 x 30 100.0 74.0 3.0 3.7 
1800 80D182P100KD2D 30 x 40 71.0 48.0 3.7 5.0 
1800 80D182P100MC2D 35 x 35 80.0 60.0 3.6 4.4 

2200 80D222P100KE2D 30 x 50 55.0 37.0 4.7 6.2 
2200 80D222P100MD2D 35 x 40 64 .0 48.0 4.2 5.1 
3300 80D332P100ME2D 35 x 50 50.0 37.0 5.2 6.2 

200 VOLTS DC WORKING; 250 VOLTS DC SURGE 
100 80D101P200HA2D 22 x 25 1057.0 505.0 0.75 2.2 
120 80D121P200HB2D 22 x 30 782.0 374.0 0.9 2.7 
150 80D151P200JA2D 25 x 25 660.0 375.0 1.3 3.2 
180 80D181 P200JB2D 25 x 30 493.0 284.0 1.5 3.8 

220 80D221 P200HD2D 22 x 40 488.0 234.0 1.3 3.7 
220 80D221P200JC2D 25 x 35 395.0 229.0 1.8 4.4 
220 80D221P200KA2D 30 x 25 460.0 272.0 1.7 3.6 
270 80D271P200JD2D 25 x 40 312 .0 182.0 2.2 5.2 
270 80D271P200KB2D 30 x 30 346.0 206.0 2.0 4.3 

330 80D331P200KC2D 30 x 35 278.0 165.0 2.4 4. 9 
390 80D391P200JE2D 25 x 50 239.0 139.0 2.7 6.3 
390 80D391 P200MB2D 35 x 30 263.0 163.0 2.5 4.5 

470 80D471 P200MB2D 35 x 30 226.0 135.0 2.5 4. 5 
470 80D471P200KD2D 30 x 40 220.0 131 .0 2.8 5.7 
560 80D561P200KE2D 30 x 50 169.0 101 .0 3.5 7.0 
560 80D561 P200MC2D 35 x 35 212 .0 132.0 2.9 5.2 

680 80D681P200KD2D 30 x 40 248 .0 127.0 2.1 4.7 
680 80D681 P200MD2D 35 x 40 167.0 105.0 3.5 6.1 
820 80D821 P200ME2D 35 x 50 130.0 82.0 4.3 7.4 

1000 80D102P200MD2D 35 x 40 190.0 104.0 2.7 5.0 
1000 80D102P200ME2D 35 x 50 144.0 81.0 3.4 6.6 
1200 80D122P200ME2D 35 x 50 141 .0 75.0 3.4 6.6 

250 VOLTS DC WORKING; 300 VOLTS DC SURGE 
82 80D820P250HA2D 22 x 25 1163.0 556.0 0.7 2.2 

100 80D101P250JA2D 25 x 25 720.0 377.0 1.1 3.2 
120 80D121 P250HB2D 22 x 30 861 .0 412.0 0.85 2.7 

150 80D151P250JB2D 25 x 30 541 .0 284.0 1.4 3.8 
150 80D151P250KA2D 30 x 25 504.0 272.0 1.5 3.6 
180 80D181 P250HD2D 22 x 40 537.0 258.0 1.2 3.7 
180 80D181 P250JC2D 25 x 35 435 .0 229.0 1.7 4.4 
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(~)SPRnGUE® _____________________ S_NA_P __ M_O_U_NT __ CA_P_A_C_IT_O_R_S 
TYPE 800 

ORIGINAL RATINGS 
Nominal Case Size Max. ESR Max. Ripple Current 

Millimeters @ +25°C (mn) @ + 85°C (A) 
JL F Catalog Number 0 x L 120Hz 10-40kHz 120Hz 10-40kHz 

250 VOLTS DC WORKING; 300 VOLTS DC SURGE (Cont.) 
220 800221P250J020 25 x 40 343.0 182.0 2.0 5.2 
220 800221P250KB20 30 x 30 380.0 206.0 1.9 4.3 
270 800271P250KC20 30 x 35 305.0 166.0 2.2 4.9 

330 800331P250JE20 25 x 50 263.0 140.0 2.5 6.3 
330 800331P250K020 30 x 40 241 .0 131 .0 2.6 5.7 
330 800331 P250MB20 35 x 30 287.0 163.0 2.3 4.5 
390 800391 P250MC20 35 x 35 231 .0 132.0 2.7 5.2 

470 800471P250KE20 30 x 50 185.0 101.0 3.2 7.0 
470 800471 P250M020 35 x 40 183.0 101 .0 3.2 6.1 
680 800681 P250ME20 35 x 50 191.0 81 .0 4.0 7.4 
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~SPRnG~ ·~~~~~~~~~S_N_AP_M_O_U_N_T_~_P_A_CI_TO_R_S 

+ 105°C 
Snap Mount 
Aluminum 
Capacitors 

Features -

• Operating Temperature 
to + 105°C 

• High Ripple Current 
Capability 

• Low ESR 

General Specifications -
Operating Temperature: 

- 40°C - + 1OsoC. 

Voltage Range: 6.3 - 400 VDC. 

Capacitance Range: 47/lF - 180,000/lF. 

Capacitance Tolerance: ± 20%. 

Case Size Range: 22 x 2Smm - 3S x 80mm. 

Termination: Snap mount. 

Life Validation Test: 2000 hrs @ + 1OsoC: 
~ CAP ~ 1S% from initial measurement. 
~ ESR ~ 1.Sx initial specified limit . 
~ DCl ~ initial specified limit. 

Shelf Test: SOO hrs @ + 8SoC: 
~ CAP ~ 1S% from initial measurement. 
~ ESR ~ 1.3x initial specified limit. 
~ DCl ~ 2x initial specified limit. 

DC Leakage Current: 
I = K.JCV 
K = 4.0 @ +2SoC 

I in /la, C in /IF, V in Volts 

Type 810 

Ripple Current Multipliers: 
TEMPERATURE 

Ambient 
Temp. +55°C +65°C + 75°C +85°C +95°C 

Multipliers 1.6 1.4 1.2 1.0 .70 

FREQUENCY Hz 

Rated 300- Above 
VDC 50-60 1000 1000 
0-49 0.85 1.10 1.15 

50-199 0.83 115 1.20 
200-250 0.80 1.30 1.40 

ESL (Typical values @ 1 MHz-1 OMHz) : 

Nominal 
Diameter (mm) 

22 
25 
30 
35 

Expected Life: SEE PAGE 270. 

Performance Characteristics: 
SEE PAGE 266. 
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810 822 M 6R3 

TYPE 810 

Catalog Numbering System 

HA 2 0 

L LEAD CODE. D = 2 PIN SNAP IN (Standard) . 
A = 2 LEAD MOLDED COVER WITH STANDOFF FEATURE. 
B = KEYED POLARITY 3 LEAD MOLDED COVER WITH 

STANDOFF FEATURE. 
N = KEYED POLARITY MOUNTING RING WITH 

STANDOFF FEATURE. 

CASE STYLE. 2 = PVC INSULATING SLEEVE (Standard) . 
5 = PVC SLEEVE WITH RESIN END SEAL. 

(Required for exposure to halogenated cleaning solvents). 

CASE CODE. SEE DIMENSIONS, BELOW. 

DC VOLTAGE RATING. EXPRESSED IN VOLTS. AN 'R' INDICATES A DECIMAL POINT, 
E.G, 6R3 = 6.3 VOLTS. 

L---CAPACITANCE TOLERANCE. M = ± 20%. 

L--__ CAPACITANCE. EXPRESSED IN MICROFARADS. THE FIRST TWO DIGITS ARE SIGNIFICANT FIGURES, THE 
THIRD IS THE NUMBER OF ZEROS. 

L---- SPRAGUE TYPE NUMBER. IDENTIFIES THE BASIC CAPACITOR DESIGN . 

DIMENSIONS 

MILLIMETERS INCHES 
CASE DIAMETER LENGTH DIAMETER LENGTH 
CODE D + 1/-0 L ± 2 D + 0.04/-0 L ± 0.08 
HA 22 25 0.87 1.00 
HB 22 30 0.87 1.18 
HD 22 40 0.87 1.57 

JA 25 25 1.00 1.00 
JB 25 30 1.00 1.18 
JC 25 35 1.00 1.38 
JD 25 40 1.00 1.57 
JE 25 50 1.00 2.00 

KA 30 25 1.18 1.00 
KB 30 30 1.18 1.18 
KC 30 35 1.18 1.38 
KD 30 40 1.18 1.57 
KE 30 50 1.18 2.00 

MB 35 30 1.38 1.18 
MC 35 35 1.38 1.38 
MD 35 40 1.38 1.57 
ME 35 50 1.38 2.00 
MF 35 63 1.38 2.50 
MG 35 80 1.38 3.18 
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SNAP MOUNT CAPACITORS 

TYPE 810 

STANDARD RATINGS 
Nominal Case Size Max. ESR Max. Ripple Current 

Millimeters @ +25°C (mO) @ +85°C (A) 
JlF Catalog Number D x L 120Hz 20k-40k 120Hz 20k-40k 

6.3 VOLTS DC WORKING; 8 VOLTS DC SURGE 
8200 81 D822M6R3HA2D 22 x 25 87.0 68.0 3.15 3.57 

18000 81D183M6R3HB2D 22 x 30 79 .0 61 .0 3.49 4.01 
27000 81 D273M6R3HD2D 22 x 40 52.0 40.0 4.85 5.52 

12000 81 D123M6R3JA2D 25 x 25 73.0 58.0 3.71 4.20 
27000 81 D273M6R3JB2D 25 x 30 65 .0 50.0 4. 21 4.78 
33000 81 D333M6R3JC2D 25 x 35 52 .0 41 .0 4.98 6.28 
39000 81 D393M6R3JD2D 25 x 40 42.0 33.0 6.07 6.85 
56000 81 D563M6R3JE2D 25 x 50 33.0 26.0 7.19 7.95 

18000 81 D183M6R3KA2D 30 x 25 66.0 54.0 4.39 4.91 
39000 81 D393M6R3KB2D 30 x 30 51 .0 41 .0 5.31 5.94 
47000 81 D473M6R3KC2D 30 x 35 41 .0 33.0 6.25 7.04 
68000 81 D683M6R3KD2D 30 x 40 33.0 27.0 7.38 8.16 
82000 81 D823M6R3KE2D 30 x 50 27.0 21.0 8.89 10.00 

56000 81 D563M6R3MB2D 35 x 30 31 .0 25 .0 7.60 8.45 
68000 81 D683M6R3MC2D 35 x 35 26.0 20.0 8.66 9.81 
82000 81 D823M6R3MD2D 35 x 40 21.0 16.3 10.20 11 .50 

100000 81 D1 04M6R3ME2D 35 x 50 17.0 13.5 12.20 13.60 
150000 81 D154M6R3MF2D 35 x 63 13.3 10.6 15.30 16.10 
180000 81 D184M6R3MG2D 35 x 80 11.0 9.0 18.10 20.10 

7.5 VOLTS DC WORKING; 9 VOLTS DC SURGE 
8200 81 D822M7R5HA2D 22 x 25 88.0 68.0 3.14 3.56 

18000 81 D183M7R5HB2D 22 x 30 79.0 61 .0 3.52 4.01 
27000 81 D273M7R5H D2D 22 x 40 52.0 40.0 4.85 5.53 

10000 81 D1 03M7R5JA2D 25 x 25 75.0 58.0 3.67 4. 20 
22000 81 D223M7R5JB2D 25 x 30 66.0 51 .0 4.21 4.78 
27000 81 D273M7R5JC2D 25 x 35 52.0 40.0 4.98 5.67 
33000 81 D333M7R5JD2D 25 x 40 42.0 33.0 6.07 6.85 
47000 81 D473M7R5JE2D 25 x 50 33.0 26.0 7.19 8.18 

18000 81 D183M7R5KA2D 30 x 25 66.0 54. 0 4.44 4.91 
33000 81 D333M7R5KB2D 30 x 30 52.0 40.0 5.31 6.05 
47000 81 D473M7R5KC2D 30 x 35 42.0 33.0 6.26 7.05 
56000 81 D563M7R5KD2D 30 x 40 33.8 27.0 7.38 8.16 
68000 81 D683M7R5KE2D 30 x 50 26.8 21 .0 8.89 10.00 

47000 81 D473M7R5MB2D 35 x 30 32.0 25.0 7.43 8.45 
56000 81 D563M7R5MC2D 35 x 35 26.0 20.0 8.75 9.96 
68000 81D683M7R5MD2D 35 x 40 21 .0 16.4 10.10 11 .50 

100000 81 D1 04M7R5ME2D 35 x 50 17.0 13.0 12.10 13.90 
120000 81 D124M7R5MF2D 35 x 63 14.0 11 .0 15.00 16.90 
180000 81 D184M7R5MG2D 35 x 80 11.0 9.0 18.10 19.90 

10 VOLTS DC WORKING; 12 VOLTS DC SURGE 
6800 81 D682M01 OHA2D 22 x 25 92.0 70.0 3.07 3.52 

12000 81 D123M01 OHB2D 22 x 30 85.0 64.0 3.40 3.91 
22000 81 D223M01 OHD2D 22 x 40 54.0 41 .0 4.78 5.52 

10000 81 D1 03M01 OJA2D 25 x 25 74.0 57.0 3.71 4.26 
18000 81 D183M01 OJB2D 25 x 30 67.0 51 .0 4.16 4.78 
22000 81 D223M01 OJC2D 25 x 35 55.0 42.0 4.84 5.05 
27000 81 D273M01 OJD2D 25 x 40 44.4 34.0 5.87 6.70 
39000 81 D393M01 OJE2D 25 x 50 34.6 26.0 7.04 8.18 
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SNAP MOUNT CAPACITORS 

TYPE 810 

STANDARD RATINGS 
Nominal Case Size Max. ESR Max. Ripple Current 

Millimeters @ +25°C (mO) @ +85°C (A) 
J.iF Catalog Number D x L 120Hz 20k·40k 120Hz 20k·40k 

10 VOLTS DC WORKING; 12 VOLTS DC SURGE (Cont) 
15000 81 D153M01 OKA2D 30 x 25 67.0 54.0 4.39 4.91 
27000 81 D273M01 OKB2D 30 x 30 53.0 41 .0 5.24 5.94 
39000 81 D393M01 OKC2D 30 x 35 43.0 34.0 6.14 6.89 
47000 81 D473M01 OKD2D 30 x 40 34.7 27.0 7.22 8.16 
56000 81 D563M01 OKE2D 30 x 50 27.7 21 .0 8.89 10.00 

39000 81 D393M01 OMB2D 35 x 30 33.0 26.0 7.36 8.28 
47000 81 D473M01 OMC2D 35 x 35 27.0 21.0 8.56 9.71 
56000 81 D563M01 OMD2D 35 x 40 22.0 17.0 9.89 11 .20 
82000 81 D823M01 OME2D 35 x 50 17.1 13.4 12.10 13.70 

100000 81 D1 04M01 OMF2D 35 x 63 14.1 11 .0 14.90 16.90 
150000 81 D154M01 OMG2D 35 x 80 11 .1 9.0 18.10 19.90 

12 VOLTS DC WORKING; 14 VOLTS DC SURGE 
6800 81 D682M012HA2D 22 x 25 92.0 70.0 3.07 3.52 

12000 81 D1 23M012HB2D 22 x 30 89.0 67.0 3. 31 3.82 
18000 81D183M012HD2D 22 x 40 56.0 42.0 4.65 5.42 

10000 81D103M01 2JA2D 25 x 25 75.0 57. 0 3.67 4.26 
18000 81D183M012JB2D 25 x 30 68.0 51 .0 4.11 4.78 
22000 81 D223M012JC2D 25 x 35 54. 8 42.0 4.84 5.57 
27000 81 D273M012JD2D 25 x 40 44.5 34.0 5.87 6.70 
33000 81 D333M012JE2D 25 x 50 34.9 26.0 6.93 7.95 

12000 81 D123M012KA2D 30 x 25 72.0 54. 0 4. 21 4.91 
27000 81 D273M012KB2D 30 x 30 53.0 41 .0 5.24 5.94 
33000 81 D333M012KC2D 30 x 35 42.9 33 .0 6.14 7. 05 
39000 81 D393M012KD2D 30 x 40 35.0 27.0 7.10 8.16 
56000 81 D563M012KE2D 30 x 50 27.7 22.0 8.70 9.74 

33000 81 D333M012MB2D 35 x 30 33 .0 25.0 7.36 8.45 
47000 81 D473M012MC2D 35 x 35 27 .0 21.0 8.56 9.71 
56000 81 D563M012MD2D 35 x 40 22.0 17.0 9.89 11 .20 
68000 81 D683M012ME2D 35 x 50 17.2 13.3 12.10 13.80 

100000 81 D1 04M012MF2D 35 x 63 13.7 11.0 15.10 16.90 
120000 81D124M012MG2D 35 x 80 11.3 9.0 17.90 19.90 

16 VOLTS DC WORKING; 20 VOLTS DC SURGE 
5600 81 D562M016HA2D 22 x 25 96.0 71 .0 2.12 2.46 

10000 81 D1 03M016HB2D 22 x 30 86.0 63.0 3.37 3.96 
15000 81 D153M016HD2D 22 x 40 57.7 42.0 4.59 5.42 

8200 81 D822M016JA2D 25 x 25 77.0 58.0 3.64 4.21 
12000 81 D123M016JB2D 25 x 30 71 .0 53.0 4.03 4.65 
15000 81 D153M016JC2D 25 x 35 58.0 43.0 4.72 5.47 
22000 81 D223M016JD2D 25 x 40 44.8 33.0 5.87 6.85 
27000 81 D273M016JE2D 25 x 50 35.0 26.0 6.92 8.04 

12000 81 D123M016KA2D 30 x 25 67.7 54.0 4.34 4.91 
22000 81 D223M016KB2D 30 x 30 53.7 41 .0 5.24 5.94 
27000 81 D273M016KC2D 30 x 35 43.8 33 .0 6.04 7.05 
33000 81 D333M016KD2D 30 x 40 35.3 27.0 7.07 8.16 
39000 81 D393M016KE2D 30 x 50 28.0 21.8 8.66 9.74 

27000 81 D273M016MB2D 35 x 30 35.0 26.0 7.14 8.28 
33000 81 D333M016MC2D 35 x 35 28.0 21.0 8.42 9.71 
47000 81 D473M016MD2D 35 x 40 23.0 17.0 9.70 11.20 
56000 81 D563M016ME2D 35 x 50 17.5 13.3 12.00 13.80 
68000 81 D683M016MF2D 35 x 63 15.2 11.0 14.40 16.90 

100000 81 D1 04M016MG2D 35 x 80 11 .2 9.0 18.00 19.90 
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SNAP MOUNT CAPACITORS 

TYPE 810 

STANDARD RATINGS 
Nominal Case Size Max. ESR Max. Ripple Current 

Millimeters @ +25°C (mO) @ +85°C (A) 
JlF Catalog Number D x L 120Hz 20k-40k 120Hz 20k-40k 

25 VOLTS DC WORKING; 30 VOLTS DC SURGE 
3300 81 D332M025HA2D 22 x 25 110.0 76.0 2.81 3.38 
4700 81 D472M025HB2D 22 x 30 85.0 58.0 3.40 4.11 
8200 81 D822M025HD2D 22 x 40 54.0 37.0 4.78 5.74 

4700 81 D472M025JA2D 25 x 25 86.0 60.0 3.44 4.15 
6800 81 D682M025JB2D 25 x 30 67.0 47.0 4.16 4.93 
8200 81 D822M025JC2D 25 x 35 54.0 38.0 4.91 5.78 

10000 81 D1 03M025JD2D 25 x 40 43.4 31 .0 5.97 7.02 
15000 81 D153M025JE2D 25 x 50 33.9 24.0 7.04 8.44 

6800 81 D682M025KA2D 30 x 25 71 .0 54.0 4.25 4.91 
10000 81 D1 03M025KB2D 30 x 30 54.0 41 .0 5.24 5.94 
12000 81 D123M025KC2D 30 x 35 44.0 33.0 6.04 7.05 
15000 81 D153M025KD2D 30 x 40 36.4 27.0 7.07 8.16 
22000 81 D223M025KE2D 30 x 50 28.1 22.0 8.66 9.74 

12000 81 D123M025MB2D 35 x 30 35.0 25.0 7.14 8.45 
18000 81 D183M025MC2D 35 x 35 28.0 20.0 8.13 9.96 
22000 81 D183M025MD2D 35 x 40 23.0 17.0 9.41 11 .20 
27000 81 D223M025ME2D 35 x 50 17.5 13.0 12.00 13.90 
33000 81 D333M025MF2D 35 x 63 14.0 10.0 15.00 17.70 
47000 81 D473M025MG2D 35 x 80 11 .2 9.0 18.00 19.90 

35 VOLTS DC WORKING; 40 VOLTS DC SURGE 
2200 81 D222M035HA2D 22 x 25 121.0 76.0 2.67 3.38 
3300 81D332M035HB2D 22 x 30 92 .0 57.0 3.26 4.16 
4700 81D472M035HD2D 22 x 40 59 .0 37.0 4.54 5.74 

3300 81 D332M035JA2D 25 x 25 95.0 62 .0 3.28 4.05 
4700 81 D472M035JB2D 25 x 30 72.0 47.0 3.98 4.93 
5600 81 D562M035JC2D 25 x 35 58 .0 38.0 4.72 5.78 
6800 81D682M035JD2D 25 x 40 46 .6 30.0 5.77 7.19 

10000 81 D1 03M035JE2D 25 x 50 36.3 24.0 6.89 8.44 

4700 81 D472M035KA2D 30 x 25 75.0 54. 0 4.13 4. 84 
6800 81 D682M035KB2D 30 x 30 57.0 41 .0 5.10 5.94 
8200 81 D822M035KC2D 30 x 35 46.6 33.0 5.94 7.05 

12000 81 D123M035KD2D 30 x 40 37 .7 27.0 6.92 8.16 
15000 81 D153M035KE2D 30 x 50 30.5 22.0 8.44 9.74 

10000 81 D1 03M035MB2D 35 x 30 36.0 24.0 7.04 8.63 
12000 81 D123M035MC2D 35 x 35 29.3 20.0 5.82 9.45 
15000 81 D153M035MD2D 35 x 40 25.0 16.3 9.29 11 .50 
18000 81D183M035ME2D 35 x 50 19.0 13.0 11 .50 13.90 
27000 81 D273M035MF2D 35 x 63 15.0 10.0 14.50 17.70 
33000 81 D333M035MG2D 35 x 80 12.0 9.0 17.30 19.90 

40 VOLTS DC WORKING; 50 VOLTS DC SURGE 
1800 81D182M040HA2D 22 x 25 130.0 77.0 2.57 3.35 
2700 81 D272M040HB2D 22 x 30 99.0 59.0 3.13 4.06 
4700 81 D472M040HD2D 22 x 40 63.0 38.0 4.32 5.63 

2700 81 D272M040JA2D 25 x 25 101 .0 62.0 3.18 4.05 
3900 81 D392M040JB2D 25 x 30 76.0 47.0 3.91 4.93 
4700 81 D472M040JC2D 25 x 35 62.0 39.0 4.55 5.78 
5600 81 D562M040JD2D 25 x 40 49.0 31.0 5.60 7.02 
8200 81 D822M040JE2D 25 x 50 38.6 24.0 6.62 8.44 
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TYPE 810 

STANDARD RATINGS 
Nominal Case Size Max. ESR Max. Ripple Current 

Millimeters @ +25°C (mO) @ +85°C (A) 
JLF Catalog Number D x L 120Hz 20k-40k 120Hz 20k-40k 

40 VOLTS DC WORKING; 50 VOLTS DC SURGE (Cont.) 
3900 81 D392M040KA2D 30 x 25 79.0 54.0 4.05 4.91 
5600 81 D562M040KB2D 30 x 30 60.0 41 .0 4.97 5.94 
6800 81 D682M040KC2D 30 x 35 49.0 33.0 5.76 7.05 

10000 81 D1 03M040KD2D 30 x 40 39.4 27.0 6.66 8.16 
12000 81 D123M040KE2D 30 x 50 31 .1 22.0 8.23 9.74 

8200 81 D822M040MB2D 35 x 30 39.0 24.0 6.47 8.63 
10000 81 D1 03M040MC2D 35 x 35 31 .0 20.0 8.01 9.96 
12000 81 D123M040MD2D 35 x 40 25.0 16.0 9.29 11.60 
15000 81 D153M040ME2D 35 x 50 21.0 13.0 10.90 13.90 
22000 81 D223M040MF2D 35 x 63 16.0 10.6 14.00 17.20 
27000 81 D273M040MG2D 35 x 80 13.0 9.0 16.70 19.90 

50 VOLTS DC WORKING; 63 VOLTS DC SURGE 
1200 81 D122M050HA2D 22 x 25 148.0 79 .0 2.41 3.29 
1800 81 D182M050HB2D 22 x 30 108.0 58.0 3.00 4.11 
2700 81 D272M050HD2D 22 x 40 70.0 38 .0 4.18 5.63 

1800 81 D182M050JA2D 25 x 25 110.0 62.0 3.05 4.05 
2200 81 D222M050JB2D 25 x 30 85.0 48.0 3.69 4.93 
2700 81 D272M050JC2D 25 x 35 68 .0 38.0 4.34 5.89 
3900 81 D392M050JD2D 25 x 40 53.6 31 .0 5.36 7.02 
4700 81 D472M050JE2D 25 x 50 42.0 24.0 6.38 8.44 

2700 81 D272M050KA2D 30 x 25 85.0 54.0 3.87 4.84 
3900 81 D392M050KB2D 30 x 30 65.0 41 .0 4.74 5.94 
4700 81 D472M050KC2D 30 x 35 53.0 33.0 5.51 7.05 
5600 81 D562M050KD2D 30 x 40 42.4 27.7 6.43 7.94 
6800 81 D682M050KE2D 30 x 50 33.0 22.0 8.04 9.74 

4700 81 D472M050MB2D 35 x 30 43.0 24.0 6.45 8.63 
5600 81 D562M050MC2D 35 x 35 34.0 20.0 7.64 9.96 
6800 81 D682M050MD2D 35 x 40 28.0 16.0 8.79 11 .61 

10000 81 D1 03M050ME2D 35 x 50 22.0 13.0 10.76 13.97 
12000 81D123M050MF2D 35 x 63 17.3 10.5 13.48 17.33 
18000 81D183M050MG2D 35 x 80 14.0 9.0 16.14 19.98 

63 VOLTS DC WORKING; 79 VOLTS DC SURGE 
1000 81 D1 02M063HA2D 22 x 25 151 .0 75.0 2.39 3.39 
1500 81D152M063HB2D 22 x 30 118.0 59.0 2.87 4.06 
2200 81 D222M063HD2D 22 x 40 74.0 38.0 4.06 5.63 

1500 81 D152M063JA2D 25 x 25 121 .0 63.0 2.90 4.05 
1800 81 D182M063JB2D 25 x 30 88.0 46.0 3.61 5.02 
2200 81 D222M063JC2D 25 x 35 72.0 38.0 4.21 5.78 
3300 81 D332M063JD2D 25 x 40 57.0 30.0 5.22 7.19 
3900 81 D392M063JE2D 25 x 50 44.0 24.0 6.16 8.44 

2200 81 D222M063KA2D 30 x 25 90.0 54.0 3.78 4.85 
2700 81 D272M063KB2D 30 x 30 73.0 41 .0 4.45 5.95 
3900 81 D392M063KC2D 30 x 35 55.0 33 .0 5.44 7.05 
4700 81 D472M063KD2D 30 x 40 44.0 27.0 6.32 8.16 
5600 81 D562M063KE2D 30 x 50 37.0 22.0 7.55 9.75 

3900 81 D392M063MB2D 35 x 30 45.0 24.0 6.26 8.50 
4700 81 D472M063MC2D 35 x 35 36.0 20.0 7.42 9.96 
5600 81 D562M063MD2D 35 x 40 32.0 16.0 8.29 11 .60 
8200 81 D822M063ME2D 35 x 50 23.0 13.0 10.52 13.97 

10000 81 D1 03M063MF2D 35 x 63 18.4 10.4 13.10 17.42 
15000 81 D153M063MG2D 35 x 80 14.1 9.0 18.05 19.98 
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TYPE 810 

STANDARD RATINGS 
Nominal Case Size Max. ESR Max. Ripple Current 

Millimeters @ +25°C (mO) @ + 85°C (A) 
JLF Catalog Number D x L 120Hz 2ok-40k 120Hz 20k-40k 

75 VOLTS DC WORKING; 90 VOLTS DC SURGE 
680 81 D681 M075HA2D 22 x 25 261.0 151 .0 1.82 2.34 

1000 81 D1 o2M075HB2D 22 x 30 194.0 113.0 2.24 2.95 
1500 81 D152M075HD2D 22 x 40 130.0 76.0 3.06 4.02 

1000 81 D1 02M075JA2D 25 x 25 194.0 11 4. 0 2.29 2.96 
1500 81 D152M075JB2D 25 x 30 147.0 87.0 2.79 3.64 
1800 81 D182M075JC2D 25 x 35 119.0 71 .0 3.28 4.26 
2200 81 D222M075JD2D 25 x 40 92.0 55.0 4.09 5.29 
2700 81 D272M075JE2D 25 x 50 72.0 43.0 4.55 6.27 

1500 81 D152M075KA2D 30 x 25 145.0 89.0 2.98 3.81 
2200 81 D222M075KB2D 30 x 30 106.0 66.0 3.71 4.74 
2700 81 D272M075KC2D 30 x 35 85.0 53.0 4.31 5.52 
3300 81 D332M075KD2D 30 x 40 67.0 42.0 5.16 6.55 
3900 81 D392M075KE2D 30 x 50 56.0 33.0 6.12 8.05 

2700 81 D272M075MB2D 35 x 30 75.0 44.0 4.88 6.36 
3300 81 D332M075MC2D 35 x 35 59.0 35.0 5.81 7.53 
3900 81 D392M075MD2D 35 x 40 47.0 28.0 6.78 8.79 
5600 81 D562M075ME2D 35 x 50 36.0 22.0 8.39 10.72 
6800 81 D682M075MF2D 35 x 63 28.0 17.3 10.63 13.48 

10000 81 D103M075MG2D 35 x 80 22.0 14.0 12.85 16.14 

80 VOLTS DC WORKING; 100 VOLTS DC SURGE 
680 81 D681 M080HA2D 22 x 25 268 .0 150.0 1.79 2.39 
820 81 D821 M080HB2D 22 x 30 203.0 114.0 2.19 2.93 

1500 81D152M080HD2D 22 x 40 131 .0 74.0 3.04 4.06 

1000 81 D1 02M080JA2D 25 x 25 200.0 114.0 2.25 2.99 
1200 81D122M080JB2D 25 x 30 160.0 91 .0 2.69 3.58 
1500 81 D152M080JC2D 25 x 35 126.0 72.0 3.20 4.26 
1800 81D182M080JD2D 25 x 40 99.0 57.0 3.93 5.22 
2700 81 D272M080JE2D 25 x 50 75.0 44.0 4.73 6.16 

1500 81 D152M080KA2D 30 x 25 147. 0 87.0 2.55 3.84 
1800 81 D182M080KB2D 30 x 30 109.0 66.0 3.66 4.69 
2200 81 D222M080KC2D 30 x 35 86.0 52.0 4.35 5.59 
2700 81 D272M080KD2D 30 x 40 74.0 42.0 4.90 6.55 
3900 81 D392M080KE2D 30 x 50 54.0 33.0 6.29 8.05 

2700 81 D272M080MB2D 35 x 30 75.0 44.0 4.88 6.36 
3300 81 D332M080MC2D 35 x 35 61.0 35.0 5.67 7.50 
3900 81 D392M080MD2D 35 x 40 48.0 28.0 6.67 8.80 
5600 81 D562M050ME2D 35 x 50 37.0 22.0 8.29 10.72 
6800 81 D682M080MF2D 35 x 63 29.0 17.0 10.43 13.60 

10000 81 D1 03M080MG2D 35 x 80 23.0 13.5 12.60 16.40 

100 VOLTS DC WORKING; 125 VOLTS DC SURGE 
390 81 D391 M1 00HA2D 22 x 25 343.0 151 .0 1.58 2.39 
470 81 D471 M1 00HB2D 22 x 30 258.0 114.0 1.94 2.93 
820 81 D821 M1 00HD2D 22 x 40 161.0 72.0 2.75 4.10 

560 81 D561 M1 00JA2D 25 x 25 253.0 115.0 2.00 2.97 
680 81D681M100JB2D 25 x 30 188.0 86.0 2.48 3.67 
820 81 D821 M1 00JC2D 25 x 35 150.0 69.0 2.92 4.30 

1200 81 D122M1 00JD2D 25 x 40 125.0 57.0 3.49 5.15 
1500 81 D152M1 00JE2D 25 x 50 90.0 42 .0 4.32 6.38 
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(t~!) SPRnGUE® SNAP MOUNT CAPACITORS 

TYPE 810 

STANDARD RATINGS 
Nominal Case Size Max. ESR Max. Ripple Current 

Millimeters @ +25°C (mO) @ + 85°C (A) 

/LF Catalog Number 0 x L 120Hz 20k-40k 120Hz 20k-40k 
100 VOLTS DC WORKING; 125 VOLTS DC SURGE (Cont.) 

820 810821 M1 00KA20 30 x 25 178.0 86.0 2.68 3.87 
1000 8101 02M1 00KB20 30 x 30 136.0 66.0 3.28 4.69 
1500 810152M100KC20 30 x 35 106.0 52.0 3.90 5.59 
1800 81 0182M1 00K020 30 x 40 86.0 42 .0 4.55 6.55 
2200 81 0222M1 00KE20 30 x 50 66.0 33 .0 5.69 8.05 

1500 810152M100MB20 35 x 30 98.0 44.0 4.26 6.36 
1800 81D182M100MC20 35 x 35 79 .0 36.0 5.00 7.35 
2200 81 0222M1 00M020 35 x 40 61.0 28.0 5.92 8.80 
2700 81D272M100ME20 35 x 50 46.0 22.0 6.74 10.72 
3900 81 0392M1 00MF20 35 x 63 36.0 17.2 9.35 13.54 
4700 81 0472M1 00MG20 35 x 80 28.0 13.5 11.41 16.40 

160 VOLTS DC WORKING; 200 VOLTS DC SURGE 
180 810181 M160HA20 22 x 25 741.0 392 .0 1.14 1.57 
220 810221 M160HB20 22 x 30 551.0 291 .0 1.41 1.94 
390 810391 M160H020 22 x 40 344.0 184.0 1.99 2.72 

220 810221 M160JA20 25 x 25 548.0 296.0 1.44 1.96 
330 810331 M160JB20 25 x 30 411.0 221.0 1.77 2.42 
390 810391 M160JC20 25 x 35 326.0 176.0 2.1 1 2.86 
470 810471M160J020 25 x 40 256.0 139.0 2.59 3.51 
680 810681 M160JE20 25 x 50 194.0 107.0 3.12 4.18 

390 810391 M160KA20 30 x 25 374.0 211 .0 1.96 2.61 
470 810471 M160KB20 30 x 30 278.0 157.0 2.43 3.22 
680 81D681M160KC20 30 x 35 222.0 128.0 2.85 3.77 
820 810821 M160K020 30 x 40 175.0 99.0 3.38 4.47 

1000 810102M160KE20 30 x 50 136.0 77.0 4.16 5.51 

680 810681M160MB20 35 x 30 221.0 130.0 3.02 3.94 
820 810821M160MC20 35 x 35 176.0 104.0 3.56 4.62 

1200 810122M160M020 35 x 40 139.0 83.0 4.18 5.42 
1500 810152M160ME20 35 x 50 107.0 64.0 5.15 6.65 
1800 810182M160MF20 35 x 63 82 .0 50.0 5.72 7.31 
2700 810272M160MG20 35 x 80 62 .0 38 .0 8.07 10.3 

200 VOLTS DC WORKING; 250 VOLTS DC SURGE 
150 810151 M200HA20 22 x 25 1012.0 361 .0 0.982 1.64 
220 810221 M200HB20 22 x 30 594.0 255 .0 1.37 2.09 
330 810331 M200H020 22 x 40 381.0 165.0 1.91 2.91 

220 810221 M200JA20 25 x 25 625.0 272.0 1.37 2.08 
270 810271 M200JB20 25 x 30 525.0 190.0 1.59 2.62 
390 810391 M200JC20 25 x 35 341.0 151 .0 2.08 3.12 
470 810471 M200J020 25 x 40 272.0 120.0 2.49 3.81 
560 810561 M200JE20 25 x 50 205.0 91 .0 3.06 4.58 

330 810331 M200KA20 30 x 25 498.0 192.0 1.71 2.77 
470 810471 M200KB20 30 x 30 294.0 136.0 2.39 3.51 
560 810561 M200KC20 30 x 35 279.0 107.0 2.57 4.18 
680 810681 M200K020 30 x 40 221.0 87.0 3.02 4.83 

1000 81 01 02M200KE20 30 x 50 142.0 67.0 4.09 5.95 

560 810561 M200MB20 35 x 30 287.0 116.0 2.67 4.19 
820 810821 M200MC20 35 x 35 189.0 93.0 3.47 4.94 

1000 810102M200M020 35 x 40 149.0 74.0 4.07 5.78 
1200 810122M200ME20 35 x 50 116.0 58.0 5.01 7.07 
1800 810182M200MF20 35 x 63 89.0 45.0 6.37 8.93 
2200 810222M200MG20 35 x 80 68.0 36.0 7.88 10.70 
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I:r.i~~ SPRnGUE' \~\~!' 
SNAP MOUNT CAPACITORS 

TYPE 81 D 

STANDARD RATINGS 
Nominal Case Size Max. ESR Max. Ripple Current 

Millimeters @ +25°C (mn) @ +85°C (Al 
JlF Catalog Number 0 x L 120Hz 20k-40k 120Hz 20k-40k 

250 VOLTS DC WORKING; 300 VOLTS DC SURGE 
120 810121 M250HA20 22 x 25 1077.0 385 .0 0.96 1.61 
180 810181 M250HB20 22 x 30 722 .0 261 .0 1.24 2.06 
220 810221 M250H020 22 x 40 558 .0 166.0 1.57 2.89 

180 810181 M250JA20 25 x 25 753.0 275.0 1.25 2.05 
220 810221 M250JB20 25 x 30 513.0 189.0 1.61 2.64 
270 810271 M250JC20 25 x 35 494.0 151 .0 1.71 3.12 
330 810331 M250J020 25 x 40 382 .0 121 .0 2.12 3.81 
470 810471 M250JE20 25 x 50 243.0 93 .0 2.81 4.54 

270 810271 M250KA20 30 x 25 500.0 194.0 1.66 2.75 
330 810331 M250KB20 30 x 30 398.0 135.0 2.04 3.52 
390 810391 M250KC20 30 x 35 328.0 109.0 2.37 4.12 
560 810561 M250K020 30 x 40 283.0 87.0 3.06 4.83 
680 810681 M250KE20 30 x 50 198.0 67.0 3.47 5.99 

470 810471 M250MB20 35 x 30 281.0 117.0 2.71 4.17 
560 810561 M250MC20 35 x 35 271 .0 94 .0 2.89 4.89 
680 810681 M250M020 35 x 40 209 .0 74 .0 3.44 5.78 

1000 810102M250M020 35 x 50 132.0 58.0 4.69 7.07 
1200 810122M250MF20 35 x 63 108.0 46.0 5.78 8.77 
1500 810152M250MG20 35 x 80 93.0 35.0 6.69 10.80 

300 VOLTS DC WORKING; 350 VOLTS DC SURGE 
68 810680M300HA20 22 x 25 3100.0 1800.0 0.475 0.634 

100 810101 M300HB20 22 x 30 2090.0 1210.0 0.622 0.829 
120 810121 M300H020 22 x 40 1340.0 780.0 0.878 1.146 

100 810101 M300JA20 25 x 25 2180.0 1270.0 0.634 0.817 
150 810151 M300JB20 25 x 30 1490.0 870.0 0.805 1.378 
180 810181 M300JC20 25 x 35 1160.0 680.0 1.183 1.537 
220 810221 M300J020 25 x 40 900.0 520.0 1.464 1.927 
270 810271 M300JE20 25 x 50 670.0 390.0 1.781 2.33 

150 810151 M300KA20 30 x 25 1530.0 900.0 0.841 1.098 
220 810221 M300KB20 30 x 30 970.0 570.0 1.1 22 1.464 
270 810271 M300KC20 30 x 35 780.0 460.0 1.317 1.72 
330 810331 M300K020 30 x 40 600.0 350.0 1.573 2.061 
470 810471 M300KE20 30 x 50 440.0 260.0 2.000 2.61 

270 810271 M300MB20 35 x 30 750.0 450.0 1.415 1.83 
330 810331 M300MC20 35 x 35 590.0 350.0 1.683 2.196 
470 810471 M300M020 35 x 40 450.0 270.0 2.013 2.598 
560 810561 M300ME20 35 x 50 340.0 200.0 2.513 3.269 
820 810821 M300MF20 35 x 63 250.0 150.0 3.257 4.209 

1000 810102M300MG20 35 x 80 190.0 110.0 4.758 5.282 

350 VOLTS DC WORKING; 400 VOLTS DC SURGE 
56 810560M350HA20 22 x 25 5110.0 2710.0 0.463 0.634 
82 810820M350HB20 22 x 30 3550.0 1890.0 0.597 0.817 

120 810121 M350H020 22 x 40 1990.0 1060.0 0.866 1.174 

82 810820M350JA20 25 x 25 3550.0 1890.0 0.597 0.817 
120 810121 M350JB20 25 x 30 2420.0 1290.0 0.768 1.049 
150 810151 M350JC20 25 x 35 1990.0 1060.0 0.927 1.256 
180 810181 M350J020 25 x 40 1650.0 880.0 1.134 1.549 
220 810221 M350JE20 25 x 50 1110.0 580.0 1.390 1.891 
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«(: ;\j) SPRnGUE® SNAP MOUNT CAPACITORS 
.. ~. 

TYPE 810 

STANDARD RATINGS 
Nominal Case Size Max. ESR Max. Ripple Current 

Millimeters @ + 25°C (mrl) @ + 85°C (A) 
~F Catalog Number 0 x L 120Hz 20k-40k 120Hz 20k-40k 

350 VOLTS DC WORKING; 400 VOLTS DC SURGE (Cont.) 
120 810121 M350KA20 30 x 25 2420.0 1290.0 0.829 1.134 
180 810181M350KB20 30 x 30 1650.0 880.0 1.061 1.427 
220 810221 M350KC20 30 x 35 1320.0 710.0 1.268 1.732 
270 810271 M350K020 30 x 40 910.0 480.0 1.525 2.061 
330 810331 M350KE20 30 x 50 730.0 390.0 1.915 2.586 

220 810221 M350MB20 35 x 30 1110.0 580.0 1.329 1.793 
270 810271 M350MC20 35 x 35 910.0 480.0 1.598 2.159 
330 810331 M350M020 35 x 40 730.0 390.0 1.939 2.598 
470 810471 M350ME20 35 x 50 510.0 270.0 2.440 3.269 
680 810681 M350MF20 35 x 63 420.0 220.0 3. 135 4.209 
820 810821 M350MG20 35 x 80 290.0 150.0 3.904 5.160 

385 VOLTS DC WORKING; 415 VOLTS DC SURGE 
47 810470M385HA20 22 x 25 3450.0 1800.0 0.463 0.634 
68 810680M385HB20 22 x 30 2320.0 1210.0 0.597 0.817 

120 810121 M385H020 22 x 40 1400.0 730.0 0.854 1.183 

68 810680M385JA20 25 x 25 2430.0 1280.0 0.597 0.817 
100 810101 M385JB20 25 x 30 1650.0 870.0 0.768 1.049 
120 810121 M385JC20 25 x 35 1340.0 700.0 0.902 1.244 
180 810181M385J020 25 x 40 1020.0 540.0 1.122 1.537 
220 810221 M385JE20 25 x 50 780.0 410.0 1.342 1.854 

120 810121 M385KA20 30 x 25 1580.0 830.0 0.829 1.1 46 
150 810151M385KB20 30 x 30 1130.0 600.0 1.037 1.427 
220 810221 M385KC20 30 x 35 852.0 450.0 1.268 1.732 
270 810271 M385K020 30 x 40 670.0 360.0 1.488 2.037 
330 810331 M385KE20 30 x 50 500.0 265.0 1.878 2. 586 

220 810221 M385MB20 35 x 30 880.0 460.0 1.305 1.805 
270 810271 M385MC20 35 x 35 660.0 350.0 1.598 2.183 
330 810331 M385M020 35 x 40 510.0 270.0 1.891 2. 598 
470 810471 M385ME20 35 x 50 380.0 200.0 2.379 3.269 
560 810561 M385MF20 35 x 63 288 .0 150.0 3.037 4.209 
820 810821 M385MG20 35 x 80 210.0 110.0 3.818 5.282 

400 VOLTS DC WORKING; 450 VOLTS DC SURGE 
47 810470M400HA20 22 x 25 5110.0 2710.0 0.414 0.549 
68 810680M400HB20 22 x 30 3550.0 1890.0 0.536 0.707 

100 810101 M400H020 22 x 40 2420.0 1290.0 0.768 1.012 

68 810680M400JA20 25 x 25 4230.0 2250.0 0.536 0.707 
100 810101 M400JB20 25 x 30 2920.0 1550.0 0.683 0.902 
120 810121 M400JC20 25 x 35 2420.0 1290.0 0.817 1.085 
150 810151 M400J020 25 x 40 1650.0 880.0 1.000 1.1329 
220 810221 M400JE20 25 x 50 1320.0 710.0 1.207 1.632 

100 810101 M400KA20 30 x 25 2420.0 1290.0 0.744 0.988 
150 810151 M400KB20 30 x 30 1650.0 880.0 0.927 1.220 
180 810181 M400KC20 30 x 35 1320.0 710.0 1.146 1.500 
220 810221 M400K020 30 x 40 1110.0 580.0 1.476 1.781 
330 810331 M400KE20 30 x 50 730.0 390.0 1.683 2.244 

180 810181 M400MB20 35 x 30 1320.0 710.0 1.183 1.573 
270 810271 M400MC20 35 x 35 1110.0 580.0 1.415 1.866 
330 810331 M400M020 35 x 40 730.0 390.0 1.695 2.257 
390 810391 M400ME20 35 x 50 610.0 320.0 2.110 2.818 
560 810561 M400MF20 35 x 63 420.0 220.0 2.757 3.647 
820 810821 M400MG20 35 x 80 350.0 180.0 3.440 4.526 
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TYPE 810 - TYPICAL CAPACITANCE RATIO 
VS. TEMPERATURE @ 120 Hz 
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TYPICAL CURVES @ + 25°C 

TYPE 810 - 150,OOO~F @ 10VOC, MG CASE SIZE 
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TYPE 81D 

TYPICAL CURVES @ + 25°C 

TYPE 81 D - 5600j.tF @ 63VDC, KE CASE SIZE 
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TYPE 81D 

TYPICAL CURVES @ +25°C 

TYPE 81D - 560/LF @ 200V, KE CASE SIZE 
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+85°C 
General Purpose 
Snap Mount 
Aluminum 
Capacitors 

Features -

• Economical 
• General Purpose Design 
• Wide Voltage Range 
• Optional Metal Mounting Ring 
• Molded Cover Available in 2 or 3 

Terminal Design with Standoffs 

General Specifications -
Operating Temperature: 

- 40°C - + 85°C. 

Voltage Range: 6.3 - 450 VDC. 

Capacitance Range: 391.tF -180,000I.tF. 

Capacitance Tolerance: ± 20%. 

Case Size Range: 22 x 25mm - 35 x 80mm. 

Termination: Snap fock. 

Life Validation Test: 2000 hrs @ +85°C: 
Ll CAP ,:5; 15% from initial measurement. 
Ll ESR ,:5; 1.5x initial specified limit. 
Ll DCl ,:5; initial specified limit. 

Shelf Test: 500 hrs @ + 85°C: 
Ll CAP ,:5; 15% from initial measurement. 
Ll ESR ,:5; 1.3x initial specified limit. 
Ll DCl ,:5; 2x initial specified limit. 

DC Leakage Current: 
I = K..JCV 
K = 4.0 @ +25°C 

I in I.ta, C in I.tF, V in Volts 
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. -

9861 

Ripple Current Multipliers: 
TEMPERATURE 

Ambient 
Temp. +55°C +65°C + 75°C +85°C 

Multipliers 2.0 1.7 1.4 1.0 

FREQUENCY (HZ) 

Rated 300- Above 
VDC 50-60 1000 1000 
16-49 0.85 1.10 1.15 
50-199 0.83 1.15 1.20 

200-400 0.80 1.30 1.40 

ESL (Typical values @ 1 MHz-1 OMHz): 

Nominal 
Diameter (mm) 

22 
25 
30 
35 

Typical 
ESL (nH) 

6 
8 

10 
12 

Expected Life: SEE PAGE 270. 

Performance Characteristics: 
SEE PAGE 266. 
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820 822 M 6R3 

Catalog Numbering System 
HA 2 0 

L LEAD CODE. 0 = 2 PIN SNAP IN (Standard) . 

TYPE 820 

A = 2 LEAD MOLDED COVER WITH STANDOFF FEATURE. 
B = KEYED POLARITY 3 LEAD MOLDED COVER WITH 

STANDOFF FEATURE. 
N = KEYED POLARITY MOUNTING RING WITH 

STANDOFF FEATURE. 

CASE STYLE. 2 = PVC INSULATING SLEEVE (Standard) . 
5 = PVC SLEEVE WITH RESIN END SEAL. 

(Required for exposure to halogenated cleaning solvents). 

CASE CODE. SEE DIMENSIONS. 

DC VOLTAGE RATING. EXPRESSED IN VOLTS . AN 'R' INDICATES A DECIMAL POINT. 
FOR EXAMPLE, 6R3 = 6.3 VOLTS. 

'---- CAPACITANCE TOLERANCE. M = ± 20%. 

'---- CAPACITANCE. EXPRESSED IN MICROFARADS. THE FIRST TWO DIGITS ARE SIGNIFICANT FIGURES, THE 
THIRD IS THE NUMBER OF ZEROS. 

L...-___ SPRAGUE TYPE NUMBER. IDENTIFIES THE BASIC CAPACITOR DESIGN. 

DIMENSIONS 

MILLIMETERS INCHES 
CASE DIAMETER LENGTH DIAMETER LENGTH 
CODE D + 1/-0 L ± 2 D + 0.04/-0 L ± 0.08 

HA 22 25 0.87 1.00 
HB 22 30 0.87 1.18 
HD 22 40 0.87 1.57 

JA 25 25 1.00 1.00 
JB 25 30 1.00 1.18 
JC 25 35 1.00 138 
JD 25 40 1.00 1.57 
JE 25 50 1.00 2.00 

KA 30 25 1.18 1.00 
KB 30 30 1.18 1.18 
KC 30 35 1.18 138 
KD 30 40 1.18 1.57 
KE 30 50 1.18 2.00 

MB 35 30 1.38 1.18 
MC 35 35 1.38 1.38 
MD 35 40 138 1.57 
ME 35 50 1.38 2.00 
MF 35 63 138 2.50 
MG 35 80 1.38 3.18 
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TYPE 820 

STANDARD RATINGS 
Nominal Case Size Max. ESR Max. Ripple Current 

Millimeters @ +25°C (mO) @ + 85°C (A) 
J.l.F Catalog Number D x L 120Hz 20k-40k 120Hz 20k-40k 

6.3 VOLTS DC WORKING; 8 VOLTS DC SURGE 
8200 82D822M6R3HA20 22 x 25 87.0 68.0 2.23 2.52 

18000 820183M6R3HB20 22 x 30 79.0 61 .0 2.47 2.84 
27000 820273M6R3H020 22 x 40 52.0 40.0 3.43 3.90 

12000 820123M6R3JA20 25 x 25 73.0 58.0 2.62 2.97 
27000 820273M6R3JB20 25 x 30 65.0 50.0 2.97 3.39 
33000 82D333M6R3JC20 25 x 35 52.0 41 .0 3.52 3.94 
39000 82D393M6R3J02D 25 x 40 42.0 33.0 4.29 4.85 
56000 82D563M6R3JE20 25 x 50 33.0 26.0 5.09 5.62 

18000 820183M6R3KA2D 30 x 25 66.0 54.0 3.11 3.48 
39000 820393M6R3KB2D 30 x 30 51 .0 41.0 3.76 4.20 
47000 82D473M6R3KC2D 30 x 35 41 .0 33 .0 4.42 4.98 
68000 82D683M6R3K02D 30 x 40 33.0 27.0 5.22 5.77 
82000 820823M6R3KE2D 30 x 50 27.0 21 .0 6.29 7.13 

56000 82D563M6R3MB20 35 x 30 31.0 25.0 5.37 5.97 
68000 820683M6R3MC20 35 x 35 26.0 20.0 6.12 6.94 
82000 820823M6R3MD20 35 x 40 21.0 16.3 7.24 8.17 

100000 820104M6R3ME2D 35 x 50 17.0 13.5 8.66 9.68 
150000 820154M6R3MF2D 35 x 63 13.3 10.6 10.80 12.20 
180000 820184M6R3MG20 35 x 80 11.0 9.0 12.80 14.20 

7.5 VOLTS DC WORKING; 9 VOLTS DC SURGE 
8200 820822M7R5HA20 22 x 25 88.0 68.0 2.22 2.52 

18000 82D183M7R5HB20 22 x 30 79.0 61 .0 2.49 2.83 
27000 82D273M7R5HD20 22 x 40 52.0 40.0 3.43 3.90 

10000 82D103M7R5JA20 25 x 25 75.0 58.0 2.60 2.97 
22000 82D223M7R5JB2D 25 x 30 66.0 51 .0 2.97 3.38 
27000 82D273M7R5JC20 25 x 35 52.0 40.0 3.13 3.57 
33000 820333M7R5JD20 25 x 40 42.0 33.0 4.29 4.85 
47000 820473M7R5JE2D 25 x 50 33.0 26.0 5.09 5.79 

18000 82D183M7R5KA20 30 x 25 66.0 54.0 3.14 3.47 
33000 820333M7R5KB20 30 x 30 52.0 40.0 3.76 4.28 
47000 820473M7R5KC20 30 x 35 42.0 33.0 4.42 4.98 
56000 820563M7R5K020 30 x 40 33.8 27.0 5.22 5.77 
68000 820683M7R5KE20 30 x 50 26.8 21.0 6.29 7.13 

47000 820473M7R5MB2D 35 x 30 32.0 25.0 5.25 5.97 
56000 820563M7R5MC2D 35 x 35 26.0 20.0 6.19 7.04 
68000 820683M7R5M02D 35 x 40 21 .0 16.4 7.16 8.13 

100000 820104M7R5ME2D 35 x 50 17.0 13.0 8.62 9.87 
120000 82D124M7R5MF2D 35 x 63 14.0 11.0 10.60 11.90 
180000 820184M7R5MG2D 35 x 80 11 .0 9.0 12.80 14.10 

10 VOLTS DC WORKING; 12 VOLTS DC SURGE 
6800 820682M010HA2D 22 x 25 92.0 70.0 2.17 2.49 

12000 820123M010HB2D 22 x 30 85.0 64.0 2.40 2.77 
22000 820223M010H020 22 x 40 54.0 41 .0 3.38 3.91 

10000 8201 03M01 OJA20 25 x 25 74.0 57.0 2.62 3.01 
18000 820183M010JB20 25 x 30 67.0 51 .0 2.94 3.38 
22000 820223M010JC20 25 x 35 55.0 42.0 3.42 3.94 
27000 820273M010J02D 25 x 40 44.4 34.0 4.15 4.74 
39000 820393M010JE2D 25 x 50 34.6 26.0 4.97 5.79 
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«(11) SPRJlGUE@ SNAP MOUNT CAPACITORS 

TYPE 820 

STANDARD RATINGS 
Nominal Case Size Max. ESR Max. Ripple Current 

Millimeters @ +25°C (mO) @ +85°C (A) 
J-tF Catalog Number D x L 120Hz 20k-40k 120Hz 20k-40k 

10 VOLTS DC WORKING; 12 VOLTS DC SURGE (Cont.) 
15000 82D153M010KA2D 30 x 25 67.0 54.0 3.10 3.47 
27000 82D273M010K82D 30 x 30 53.0 41 .0 3.70 4.20 
39000 82D393M010KC2D 30 x 35 43.0 34.0 4.34 4.87 
47000 82D473M010KD2D 30 x 40 34.7 27.0 5.10 5.77 
56000 82D563M010KE2D 30 x 50 27.7 21 .0 6.29 7.13 

39000 82D393M010M82D 35 x 30 33.0 26.0 5.21 5.85 
47000 82D473M010MC2D 35 x 35 27. 0 21 .0 6.05 6.87 
56000 82D563M010MD2D 35 x 40 22.0 17.0 7.00 7.96 
82000 82D823M010ME2D 35 x 50 17.1 13.4 8.62 9.73 

100000 82D104M010MF2D 35 x 63 14.1 11.0 10.50 11.90 
150000 82D154M010MG2D 35 x 80 11 .1 9.0 12.80 14.10 

12 VOLTS DC WORKING; 14 VOLTS DC SURGE 
6800 82D682M012HA2D 22 x 25 92.0 70.0 2.17 2.49 

12000 82D123M012H82D 22 x 30 89.0 67.0 2.34 2.70 
18000 82D183M01 2HD2D 22 x 40 56.0 42. 0 3.29 3.83 

10000 82D103M012JA2D 25 x 25 75.0 57.0 2.60 3.01 
18000 82D183M012J82D 25 x 30 68.0 51 .0 2.91 3.38 
22000 82D223M012JC2D 25 x 35 54. 8 42.0 3.42 3.94 
27000 82D273M012JD2D 25 x 40 44.5 34.0 4.15 4.74 
33000 82D333M012JE2D 25 x 50 34.9 26.0 4.90 5.62 

15000 82D153M012KA2D 30 x 25 67.0 54.0 3.10 3.47 
27000 82D273M012K82D 30 x 30 53.0 41 .0 3.71 4.20 
33000 82D333M012KC2D 30 x 35 42.9 33.0 4.42 4.98 
39000 82D393M012KD2D 30 x 40 35.0 27.0 5.02 5.77 
56000 82D563M012KE2D 30 x 50 27.7 22.0 6.15 6.89 

33000 82D333M012M82D 35 x 30 33.0 25 .0 5.20 5.97 
47000 82D473M012MC2D 35 x 35 27.0 21 .0 6.05 6.87 
56000 82D563M012MD2D 35 x 40 22 .0 17.0 7.00 7.96 
68000 82D683M012ME2D 35 x 50 17.2 13.3 8.57 9.78 

100000 82D104M012MF2D 35 x 63 13.7 11 .0 10.70 11.90 
120000 82D124M012MG2D 35 x 80 11 .3 9.0 12.60 14.10 

16 VOLTS DC WORKING; 20 VOLTS DC SURGE 
5600 82D562M016HA2D 22 x 25 96.0 71 .0 2.12 2.46 

10000 82D103M016H82D 22 x 30 86.0 63.0 2.38 2.80 
15000 82D153M016HD2D 22 x 40 57.7 42.0 3.25 3.83 

8200 82D822M016JA2D 25 x 25 77.0 58.0 2.57 2.97 
12000 82D123M016J82D 25 x 30 71 .0 53.0 2.85 3.29 
15000 82D153M016JC2D 25 x 35 58.0 43.0 3.33 3.87 
22000 82D223M016JD2D 25 x 40 44.8 33.0 4.15 4.85 
27000 82D273M016JE2D 25 x 50 35.0 26.0 4.89 5.69 

12000 82D123M016KA2D 30 x 25 67.7 54.0 3.07 3.47 
22000 82D223M016K82D 30 x 30 53.7 41 .0 3.70 4.20 
27000 82D273M016KC2D 30 x 35 43.8 33.0 4.27 4.98 
33000 82D333M016KD2D 30 x 40 35.3 27.0 5.00 5.77 
39000 82D393M016KE2D 30 x 50 28.0 21 .8 6.12 6.89 

27000 82D273M016M82D 35 x 30 35.0 26.0 5.05 5.85 
33000 82D333M016MC2D 35 x 35 28.0 21 .0 5.96 6.87 
47000 82D473M016MD2D 35 x 40 23.0 17.0 6.86 6.65 
56000 82D563M016ME2D 35 x 50 17.5 13.3 8.51 9.78 
82000 82D823M016MF2D 35 x 63 14.0 11 .0 10.60 11 .90 

100000 82D104M016MG2D 35 x 80 11 .2 9.0 12.70 14.10 
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«ut) SPRnGUE' SNAP MOUNT CAPACITORS 

TYPE 820 

STANDARD RATINGS 
Nominal Case Size Max. ESR Max. Ripple Current 

Millimeters @ +25°C (mfl) @ + 85°C (A) 
J.tF Catalog Number D x L 120Hz 20k-40k 120Hz 20k-40k 

25 VOLTS DC WORKING; 30 VOLTS DC SURGE 
3300 82D332M025HA2D 22 x 25 110.0 76.0 1.98 2.39 
4700 82D472M025HB2D 22 x 30 85.0 58.0 2.40 2.91 
8200 82D822M025HD2D 22 x 40 54.0 37.0 3.38 4.06 

4700 82D472M025JA2D 25 x 25 86.0 60.0 2.43 2.93 
6800 82D682M025JA2D 25 x 30 67.0 47.0 2.94 3.49 
8200 82D822M025JC2D 25 x 35 54.0 38.0 3.47 4.09 

10000 82D103M025JD2D 25 x 40 43.4 31.0 4.22 4.96 
15000 82D153M025JE2D 25 x 50 33.9 24.0 4.97 5.96 

6800 82D682M025KA2D 30 x 25 71 .0 54.0 3.00 3.47 
10000 82D103M025KB2D 30 x 30 54.0 41 .0 3.70 4.20 
12000 82D123M025KC2D 30 x 35 44.0 33.0 4.27 4.98 
15000 82D153M025KD2D 30 x 40 36.4 27.0 5.00 5.77 
22000 82D223M025KE2D 30 x 50 28.1 22.0 6.12 6.89 

12000 82D123M025MB2D 35 x 30 35.0 25.0 5.05 5.97 
18000 82D183M025MC2D 35 x 35 28.0 20.0 5.96 7.04 
22000 82D223M025MD2D 35 x 40 23.0 17.0 6.84 7.96 
27000 82D273M025ME2D 35 x 50 17.5 13.0 8.51 9.87 
33000 82D333M025MF2D 35 x 63 14.0 10.0 10.60 12.50 
47000 82D473M025MG2D 35 x 80 11.2 9.0 12.70 14.10 

35 VOLTS DC WORKING; 40 VOLTS DC SURGE 
2200 82D222M035HA2D 22 x 25 121 .0 76.0 1.88 2.39 
3300 82D332M035HB2D 22 x 30 92.0 57.0 2.30 2.94 
4700 82D472M035HD2D 22 x 40 59.0 37.0 3.21 4.06 

3300 82D332M035JA2D 25 x 25 95.0 62 .0 2.32 2.86 
4700 82D472M035JB2D 25 x 30 72.0 47.0 2.82 3.49 
5600 82D562M035JC2D 25 x 35 58.0 38.0 3.33 4.09 
6800 82D682M035JD2D 25 x 40 46.6 30.0 4.08 5.08 

10000 82D103M035JE2D 25 x 50 36.3 24.0 4.87 5.96 

4700 82D472M035KA2D 30 x 25 75.0 54. 0 2.92 3.42 
6800 82D682M035KB2D 30 x 30 57.0 41.0 3.60 4.20 
8200 82D822M035KC2D 30 x 35 46.6 33.0 4.20 4.98 

12000 82D123M035KD2D 30 x 40 37.7 27.0 4.89 5.77 
15000 82D153M035KE2D 30 x 50 30.5 22.0 5.96 6.89 

10000 82D103M035MB2D 35 x 30 36.0 24.0 4.97 6.10 
12000 82D123M035MC2D 35 x 35 29.3 20.0 5.82 7.04 
15000 82D153M035MD2D 35 x 40 25.0 16.3 6.57 8.13 
18000 82D183M035ME2D 35 x 50 19.0 13.0 8.17 9.87 
27000 82D273M035MF2D 35 x 63 15.0 10.0 10.20 12.50 
33000 82D333M035MG2D 35 x 80 12.0 9.0 12.20 14.10 

40 VOLTS DC WORKING; 50 VOLTS DC SURGE 
1800 82D182M040HA2D 22 x 25 130.0 77.0 1.82 2.37 
2700 82D272M040HB2D 22 x 30 99.0 59.0 2.21 2.87 
4700 82D472M040HD2D 22 x 40 63.0 38.0 3.09 3.98 

2700 82D272M040JA2D 25 x 25 101.0 62.0 2.25 2.86 
3900 82D392M040JB2D 25 x 30 76.0 7.0 2.76 3.49 
4700 82D472M040JC2D 25 x 35 62 .0 39.0 3.21 4.09 
5600 82D562M040JD2D 25 x 40 49 .0 31 .0 3.96 4.96 
8200 82D822M040JE2D 25 x 50 38 .6 24.0 4.68 5.96 
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({jJi) SPRnGUE® SNAP MOUNT CAPACITORS 

TYPE 820 

STANDARD RATINGS 
Nominal Case Size Max. ESR Max. Ripple Current 

Millimeters @ +25°C (mo) @ +85°C (A) 
J.l.F Catalog Number D x L 120Hz 20k-40k 120Hz 20k-40k 

40 VOLTS DC WORKING; 50 VOLTS DC SURGE (Cont.) 
3900 82D392M040KA2D 30 x 25 79.0 54.0 2.86 3.47 
5600 82D562M040KB2D 30 x 30 60.0 41.0 3.51 4.20 
6800 82D682M040KC2D 30 x 35 49.0 33.0 4.07 4.98 

10000 82D103M040KD2D 30 x 40 39.4 27.0 4.71 5.77 
12000 82D123M040KE2D 30 x 50 31 .1 22.0 5.82 6.89 

8200 82D822M040MB2D 35 x 30 39.0 24.0 4.78 6.10 
10000 82D103M040MC2D 35 x 35 31 .0 20.0 5.66 7.04 
12000 82D123M040MD2D 35 x 40 25.0 16.0 6.57 8.21 
15000 82D153M040ME2D 35 x 50 21 .0 13.0 7.76 9.87 
22000 82D223M040MF2D 35 x 63 16.0 10.6 9.91 12.20 
27000 82D273M040MG2D 35 x 80 13.0 9.0 11 .80 14.10 

50 VOLTS DC WORKING; 63 VOLTS DC SURGE 
1200 82D122M050HA2D 22 x 25 148.0 79.0 1.71 2.32 
1800 82D182M050HB2D 22 x 30 108.0 58.0 2.12 2.90 
2700 82D272M050HD2D 22 x 40 70.0 38.0 2.96 3.98 

1800 82D182M050JA2D 25 x 25 110.0 62.0 2.15 2.86 
2200 82D222M050JB2D 25 x 30 85.0 48.0 2.61 3.49 
2700 82D272M050JC2D 25 x 35 68.0 38.0 3.07 4.17 
3900 82D392M050JD2D 25 x 40 53.6 31.0 3.79 4.96 
5600 82D562M050JE2D 25 x 50 42.0 24.0 4.51 5.96 

2700 82D272M050KA2D 30 x 25 85.0 54.0 2.73 3.42 
3900 82D392M050KB2D 30 x 30 65.0 41.0 3.35 4.20 
4700 82D472M050KC2D 30 x 35 53.0 33.0 3.89 4.98 
5600 82D562M050KD2D 30 x 40 42.4 27.7 4.54 5.61 
8200 82D822M050KE2D 30 x 50 33.0 22.0 5.69 6.89 

4700 82D472M050MB2D 35 x 30 43.0 24.0 4.56 6.10 
5600 82D562M050MC2D 35 x 35 34.0 20.0 5.40 7.04 
6800 82D682M050MD2D 35 x 40 28.0 16.0 6.21 8.21 

10000 82D103M050ME2D 35 x 50 22.0 13.0 7.60 9.87 
12000 82D123M050MF2D 35 x 63 17.3 10.5 9.53 12.20 
18000 82D183M050MG2D 35 x 80 14.0 9.0 11.40 14.10 

63 VOLTS DC WORKING; 79 VOLTS DC SURGE 
1000 82D102M063HA2D 22 x 25 151 .0 75.0 1.69 2.39 
1500 82D152M063HB2D 22 x 30 118.0 59.0 2.03 2.87 
2200 82D222M063HD2D 22 x 40 74.0 38.0 2.87 3.98 

1500 82D152M063JA2D 25 x 25 121.0 63.0 2.05 2.86 
1800 82D182M063JB2D 25 x 30 88.0 46.0 2.54 3.54 
2200 82D222M063JC2D 25 x 35 72.0 38.0 2.97 4.09 
3300 82D332M063JD2D 25 x 40 57.0 30.0 3.69 5.08 
3900 82D392M063JE2D 25 x 50 44.0 24.0 4.35 5.96 

2200 82D222M063KA2D 30 x 25 90.0 54.0 2.67 3.42 
3300 82D332M063KB2D 30 x 30 68.0 41 .0 3.28 4.20 
3900 82D392M063KC2D 30 x 35 55.0 33.0 3.84 4.98 
4700 82D472M063KD2D 30 x 40 44.0 27.0 4.47 5.77 
6800 82D682M063KE2D 30 x 50 34.0 22.0 5.56 6.89 

3900 82D392M063MB2D 35 x 30 45.0 24.0 4.42 6.10 
4700 82D472M063MC2D 35 x 35 36.0 20.0 5.24 7.04 
6800 82D682M063MD2D 35 x 40 29.0 16.0 6.10 8.21 
8200 82D822M063ME2D 35 x 50 23.0 13.0 7.43 9.87 

10000 82D103M063MF2D 35 x 63 18.4 10.4 9.26 12.30 
15000 82D153M063MG2D 35 x 80 14.1 9.0 11.30 14.10 
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(01) SPRnGUE' SNAP MOUNT CAPACITORS 

TYPE 820 

STANDARD RATINGS 
Nominal Case Size Max. ESR Max. Ripple Current 

Millimeters @ +25°C (ma) @ + 85°C (A) 
JLF Catalog Number D x L 120Hz 20k-40k 120Hz 20k-40k 

75 VOLTS DC WORKING; 90 VOLTS DC SURGE 
680 82D681 M075HA2D 22 x 25 261.0 151 .0 1.28 1.64 

1000 82D102M075HB2D 22 x 30 194.0 113.0 1.58 2.08 
1500 82D152M075HD2D 22 x 40 130.0 76 .0 2.16 2.84 

1000 82D102M075JA2D 25 x 25 194.0 114.0 1.62 2.11 
1500 82D152M075JB2D 25 x 30 147.0 87.0 1.97 2.57 
1800 82D182M075JC2D 25 x 35 119.0 71.0 2.31 3.01 
2200 82D222M075JD20 25 x 40 92.0 55.0 2.88 3.73 
2700 82D272M075JE20 25 x 50 72.0 43.0 3.21 4.59 

1500 820152M075KA20 30 x 25 145.0 89.0 2.10 2.69 
2200 820222M075KB20 30 x 30 106.0 66.0 2.62 3.35 
2700 820272M075KC20 30 x 35 85.0 53.0 3.04 3.89 
3300 820332M075K020 30 x 40 67.0 42.0 3.65 4.62 
4700 820472M075KE20 30 x 50 52.0 33.0 4.51 5.69 

2700 820272M075MB20 35 x 30 75.0 44.0 3.45 4.50 
3300 820332M075MC20 35 x 35 59.0 35.0 4.10 5.32 
4700 820472M075M020 35 x 40 47.0 28.0 4.79 6.21 
5600 820562M075ME20 35 x 50 36.0 22.0 5.93 7.58 
6800 820682M075MF20 35 x 63 28.0 17.3 7.51 9.53 

10000 820103M075MG20 35 x 80 22.0 14.0 9.08 11.40 
80 VOLTS DC WORKING; 100 VOLTS DC SURGE 

680 820681 M080HA20 22 x 25 268.0 150.0 1.26 1.69 
820 820821 M080HB20 22 x 30 203.0 114.0 1.54 2.07 

1500 820152M080H020 22 x 40 131 .0 74.0 2.15 2.87 

1000 820102M080JA20 25 x 25 200.0 114.0 1.59 2.11 
1200 820122M080JB20 25 x 30 160.0 91 .0 1.90 2.52 
1500 820152M080JC20 25 x 35 126.0 72.0 2.26 3.01 
1800 820182M080J020 25 x 40 99.0 57.0 2.77 3.69 
2700 820272M080JE20 25 x 50 75.0 44.0 3.34 4.35 

1500 820152M080KA20 30 x 25 147.0 87.0 2.08 2.71 
1800 820182M080KB20 30 x 30 109.0 66.0 2.58 3.31 
2200 820222M080KC20 30 x 35 86.0 52.0 3.07 3.95 
3300 820332M080K020 30 x 40 69.0 42.0 3.57 4.62 
3900 820392M080KE20 30 x 50 54.0 33.0 4.44 5.69 

2700 820272M080MB20 35 x 30 75.0 44.0 3.45 4.50 
3300 820332M080MC20 35 x 35 61.0 35 .0 4.00 5.30 
3900 820392M080M02D 35 x 40 48 .0 28 .0 4.71 6.21 
5600 820562M080ME20 35 x 50 37.0 22.0 5.86 7.58 
6800 820682M080MF20 35 x 63 29.0 17.0 7.37 9.61 

10000 820103M080MG20 35 x 80 23.0 13.5 8.90 11 .50 
100 VOLTS DC WORKING; 125 VOLTS DC SURGE 

390 820391 M1 00HA20 22 x 25 343.0 151 .0 1.12 1.69 
470 820471 M1 00HB20 22 x 30 258.0 114.0 1.37 2.07 
820 820821 M1 00H020 22 x 40 161 .0 72 .0 1.94 2.90 

560 820561 M 1 00JA20 25 x 25 253.0 115.0 1.41 2.10 
680 820681M100JB20 25 x 30 188.0 86.0 1.75 2.59 
820 820821 M1 00JC20 25 x 35 150.0 69.0 2.06 3.04 

1200 820122M100J[J20 25 x 40 125.0 57.0 2.46 3.64 
1500 820152M100JE20 25 x 50 90.0 42.0 3.05 4.51 
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(tl) SPRJlGUE@ SNAP MOUNT CAPACITORS 

TYPE 820 

STANDARD RATINGS 
Nominal Case Size Max. ESR Max. Ripple Current 

Millimeters @ +25°C (ma) @ +85°C (A) 
J.LF Catalog Number 0 x L 120Hz 20k-40k 120Hz 20k-40k 

100 VOLTS DC WORKING; 125 VOLTS DC SURGE (Cont.) 
820 820821 M1 00KA20 30 x 25 178.0 86.0 1.89 2.73 

1000 8201 02M1 00KB20 30 x 30 136.0 66.0 2.31 3.31 
1500 820152M100KC20 30 x 35 106.0 52.0 2.75 3.95 
1800 820182M100K020 30 x 40 86.0 42.0 3.21 4.62 
2200 820222M100KE20 30 x 50 66.0 33.0 4.02 5.69 

1500 820152M100MB20 35 x 30 98.0 44.0 3.01 4.50 
1800 820182M100MC20 35 x 35 79.0 36.0 3.53 5.19 
2200 820222M100M020 35 x 40 61.0 28.0 4.18 6.21 
2700 820272M100ME20 35 x 50 46.0 22.0 4.76 7.58 
3900 820392M100MF20 35 x 63 36.0 17.2 6.61 9.57 
4700 820472M100MG20 35 x 80 28.0 13.5 8.07 11 .50 

160 VOLTS DC WORKING; 200 VOLTS DC SURGE 
180 820181 M160HA20 22 x 25 741 .0 392.0 0.809 1.11 
220 820221 M160HB20 22 x 30 551 .0 291 .0 1.00 1.37 
390 820391 M160H020 22 x 40 344.0 184.0 1.41 1.93 

220 820221 M160JA20 25 x 25 548.0 296.0 1.02 1.39 
330 820331 M160JB20 25 x 30 411 .0 221 .0 1.26 1.71 
390 820391 M160JC20 25 x 35 326.0 176.0 1.49 2.03 
470 820471 M160J020 25 x 40 256.0 139.0 1.83 2.49 
680 820681 M160JE20 25 x 50 194.0 107.0 2.21 2.96 

390 820391 M160KA20 30 x 25 374.0 211 .0 1.39 1.85 
470 820471 M160KB20 30 x 30 278.0 157.0 1.72 2.28 
680 820681 M160KC20 30 x 35 222.0 128.0 2.02 2.67 
820 820821 M160K020 30 x 40 175.0 99.0 2.39 3.17 

1000 820102M160KE20 30 x 50 136.0 77.0 2.95 3.91 

680 820681 M160MB20 35 x 30 221.0 130.0 2.14 2.79 
820 820821 M160MC20 35 x 35 176.0 104.0 2.52 3.28 

1200 820122M160M020 35 x 40 139.0 83.0 2.96 3.84 
1500 820152M 160ME20 35 x 50 107.0 64.0 3.65 4.72 
1800 820182M160MF20 35 x 63 82.0 50.0 4.64 5.99 
2700 820272M160MG20 35 x 80 62.0 38.0 5.72 7.31 

200 VOLTS DC WORKING; 250 VOLTS DC SURGE 
150 820151 M200HA20 22 x 25 1012.0 361.0 0.697 1.17 
220 820221 M200HB20 22 x 30 594.0 255.0 0.967 1.48 
330 820331 M200H020 22 x 40 381 .0 165.0 1.35 2.06 

220 820221 M200JA20 25 x 25 625.0 272.0 0.967 1.46 
270 820271 M200JB20 25 x 30 525.0 191 .0 1.12 1.85 
390 820391 M200JC20 25 x 35 341 .0 151.0 1.47 2.22 
470 820471 M200J020 25 x 40 271 .0 121 .0 1.79 2.68 
560 820561 M200JE20 25 x 50 205.0 91.0 2.17 3.25 

330 820331 M200KA20 30 x 25 498.0 192.0 1.21 1.96 
470 820471 M200KB20 30 x 30 294.0 136.0 1.64 2.48 
560 820561 M200KC20 30 x 35 279.0 107.0 1.82 2.95 
680 820681 M200K020 30 x 40 221.0 87.0 2.14 3.41 

1000 820102M200KE20 30 x 50 142.0 67.0 2.89 4.22 

560 820561 M200MB20 35 x 30 287.0 116.0 1.89 2.97 
820 820821 M200MC20 35 x 35 189.0 93.0 2.46 3.51 

1000 820102M200M020 35 x 40 149.0 74.0 2.88 3.41 
1200 820122M200ME20 35 x 50 116.0 58.0 3.54 5.01 
1800 820182M200MF20 35 x 63 89.0 45.0 4.51 6.35 
2200 820222M200MG20 35 x 80 68.0 30.0 5.58 7.58 
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«uY) SPRnGUE' SNAP MOU NT CAPACITORS 

TYPE 820 

STANDARD RATINGS 
Nominal Case Size Max. ESR Max. Ripple Current 

Millimeters @ +25°C (mO) @ +85°C (A) 
JlF Catalog Number 0 x L 120Hz 20k-40k 120Hz 20k-40k 

250 VOLTS DC WORKING; 300 VOLTS DC SURGE 
120 820121 M250HA20 22 x 25 1077.0 385.0 68 .00 1.17 
180 820181 M250HB20 22 x 30 722.0 261 .0 88.00 1.52 
220 820221 M250H020 22 x 40 558.0 166.0 1.12 2.12 

180 820181 M250JA20 25 x 25 753.0 275 .0 0.89 1.51 
220 820221 M250JB20 25 x 30 513.0 189.0 1.13 1.94 
270 820271 M250JC20 25 x 35 494.0 151 .0 1.21 2.31 
330 820331 M250J020 25 x 40 382.0 121 .0 1.51 2.79 
470 820471 M250JE20 25 x 50 243.0 93.0 1.99 3.35 

270 820271 M250KA20 30 x 25 500.0 194.0 1.21 2.02 
330 820331 M250KB20 30 x 30 398.0 135.0 1.44 2.58 
390 820391 M250KC20 30 x 35 328.0 109.0 1.68 3.03 
560 820561 M250K020 30 x 40 283.0 87.0 2.16 3.54 
680 820681 M250KE20 30 x 50 198.0 67.0 2.46 4.41 

470 820471 M250MB20 35 x 30 281 .0 117.0 1.92 3.07 
560 820561 M250MC20 35 x 35 270.0 94.0 2.06 3.62 
680 820681 M250M020 35 x 40 209.0 74. 0 2.43 4.26 

1000 820102M250ME20 35 x 50 132.0 58.0 3.32 5.21 
1200 820122M250MF20 35 x 63 108.0 40.0 4.09 6.49 
1500 820152M250MG20 35 x 80 93.0 35.0 4.73 8.01 

300 VOLTS DC WORKING; 350 VOLTS DC SURGE 
68 820680M300HA20 22 x 25 3100.0 1800.0 0.39 0.52 

100 820101 M300HB20 22 x 30 2090.0 1210.0 0.51 0.68 
120 820121 M300H020 22 x 40 1340.0 780.0 0.72 0.94 

100 820101 M300JA20 25 x 25 2180.0 1270.0 0.52 0.67 
150 820151 M300JB20 25 x 30 1490.0 870.0 0.66 1.13 
180 820181 M300JC20 25 x 35 1160.0 680.0 0.97 1.26 
220 820221 M300J020 25 x 40 900.0 520.0 1.20 1.58 
270 820271 M300JE20 25 x 50 670.0 390.0 1.46 1.91 

150 820151 M300KA20 30 x 25 1530.0 900.0 O . e~ 0.90 
220 820221 M300KB20 30 x 30 970.0 570.0 0.92 1.20 
270 820271 M300KC20 30 x 35 780.0 460.0 1.08 1.41 
330 820331 M300K020 30 x 40 600.0 350.0 1.29 1.69 
470 820471 M300KE20 30 x 50 440.0 260.0 1.64 2.14 

270 820271 M300MB20 35 x 30 750.0 450.0 1.16 1.50 
330 820331 M300MC20 35 x 35 590.0 350.0 1.38 1.80 
470 820471 M300M020 35 x 40 450.0 270.0 1.65 2.13 
560 820561 M300ME20 35 x 50 340.0 200.0 2.06 2.68 
820 820821 M300MF20 35 x 63 250.0 150.0 2.67 3.45 

1000 820102M300MG20 35 x 80 190.0 110.0 3.29 4.33 
350 VOLTS DC WORKING; 400 VOLTS DC SURGE 

56 820560M350HA20 22 x 25 3360.0 1800.0 0.38 0.52 
82 820820M300H B20 22 x 30 2270.0 1220.0 0.49 0.67 

120 820121 M350H020 22 x 40 1390.0 740.0 0.71 0.96 

82 820820M350JA20 25 x 25 2370.0 1280.0 0.49 0.67 
120 820121 M350JB20 25 x 30 1620.0 880.0 0.63 0.86 
150 820151 M350JC20 25 x 35 1270.0 690.0 0.76 1.03 
180 820181 M350J020 25 x 40 990.0 540.0 0.93 1.27 
220 820221 M350JE20 25 x 50 727.0 395.0 1.14 1.55 
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«(1!) SPR~GUE@ SNAP MOUNT CAPACITORS 

TYPE 820 

STANDARD RATINGS 
Nominal Case Size Max. ESR Max. Ripple Current 

Millimeters @ +25°C (mO) @ +85°C (A) 
JlF Catalog Number 0 x L 120Hz 20k-40k 120Hz 20k-40k 

350 VOLTS DC WORKING; 400 VOLTS DC SURGE (Cont.) 
120 820121 M350KA20 30 x 25 1550.0 840.0 0.68 0.93 
180 820181 M350KB20 30 x 30 1100.0 600.0 0.87 1.17 
220 820221 M350KC20 30 x 35 838 .0 450.0 1.04 1.42 
270 820271 M350K020 30 x 40 645.0 350.0 1.25 1.69 
330 820331 M350KE20 30 x 50 480.0 265.0 1.57 2.12 

220 820221 M350MB20 35 x 30 850.0 470.0 1.09 1.47 
270 820271 M350MC20 35 x 35 660.0 360.0 1.31 1.77 
330 820331 M350M020 35 x 40 485.0 270.0 1.59 2.13 
470 820471 M350ME20 35 x 50 360.0 200.0 2.00 2.68 
680 820681 M350MF20 35 x 63 270.0 150.0 2.57 3.45 
820 820821 M350MG20 35 x 80 202.0 115.0 3.20 4.23 

385 VOLTS DC WORKING; 415 VOLTS DC SURGE 
47 820470M385HA20 22 x 25 3450.0 1800.0 0.38 0.52 
68 820680M385HB20 22 x 30 2320.0 1210.0 0.49 0.67 

120 820121 M385H020 22 x 40 1400.0 730.0 0.70 0.97 

68 820680M385JA20 25 x 25 2430.0 1280.0 0.49 0.67 
100 820101 M385JB20 25 x 30 1650.0 870.0 0.63 0.86 
120 820121 M385JC2D 25 x 35 1340.0 700.0 0.74 1.02 
180 820181 M385J020 25 x 40 1020.0 540.0 0.92 1.26 
220 820221 M385JE20 25 x 50 780.0 410.0 1.10 1.52 

120 820121 M385KA20 30 x 25 1580.0 830.0 0.68 0.94 
150 820151 M385KB20 30 x 30 1130.0 600.0 0.85 1.17 
220 820221 M385KC20 30 x 35 852.0 450.0 1.04 1.42 
270 820271 M385K020 30 x 40 670.0 360.0 1.22 1.67 
330 820331 M385KE20 30 x 50 500.0 265.0 1.54 2.12 

220 820221 M385MB20 35 x 30 880.0 460.0 1.07 1.48 
270 820271 M385MC20 35 x 35 660.0 350.0 1.31 1.79 
330 820331 M385M020 35 x 40 510.0 270.0 1.55 2.13 
470 820471 M385ME20 35 x 50 380.0 200.0 1.95 2.68 
560 820561 M385MF20 35 x 63 288.0 150.0 2.49 3.45 
820 820821 M385MG20 35 x 80 210.0 110.0 3.13 4.33 

400 VOLTS DC WORKING; 450 VOLTS DC SURGE 
47 820470M400HA20 22 x 25 4310.0 2450.0 0.34 0.45 
68 820680M400HB20 22 x 30 2890.0 1640.0 0.44 0.58 

100 820101 M400H020 22 x 40 1740.0 990.0 0.63 0.83 

68 820680M400JA20 25 x 25 3020.0 1720.0 0.44 0.58 
100 820101 M400JB20 25 x 30 2060.0 1176.0 0.56 0.74 
120 820121 M400JC20 25 x 35 1600.0 910.0 0.67 0.89 
150 820151 M400J020 25 x 40 1280.0 730.0 0.82 1.09 
220 820221 M400JE20 25 x 50 960.0 540.0 0.99 1.33 

100 820101 M400KA20 30 x 25 1980.0 1120.0 0.61 0.81 
150 820151 M400KB20 30 x 30 1430.0 820.0 0.76 1.00 
180 820181 M400KC20 30 x 35 1040.0 600.0 0.94 1.23 
220 820221 M400K020 30 x 40 820.0 470.0 1.10 1.46 
330 820331 M400KE20 30 x 50 620.0 350.0 1.38 1.84 

180 820181 M400MB20 35 x 30 1070.0 610.0 0.97 1.29 
270 820271 M400MC20 35 x 35 840.0 480.0 1.16 1.53 
330 820331 M400M020 35 x 40 630.0 360.0 1.39 1.85 
390 820391 M400ME20 35 x 50 480.0 270.0 1.73 2.31 
560 820561 M400MF20 35 x 63 350.0 200.0 2.26 2.99 
820 820821 M400MG20 35 x 80 260.0 150.0 2.82 3.71 
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CO) SPRJlGUE' SNAP MOUNT CAPACITORS 

TYPE 820 

STANDARD RATINGS 
Nominal Case Size Max. ESR Max. Ripple Current 

Millimeters @ +25°C (mO) @ +85°C (A) 
~F Catalog Number 0 x L 120Hz 20k-40k 120Hz 20k-40k 

450 VOLTS DC WORKING; 500 VOLTS DC SURGE 
39 820390M450HA20 22 x 25 4690.0 2460.0 0.32 0.45 
56 820560M450HB20 22 x 30 3120.0 1640.0 0.42 0.58 

100 820101 M450H020 22 x 40 1880.0 990.0 0.61 0.83 

56 820560M450JA20 25 x 25 3280.0 1730.0 0.42 0.58 
82 820820M450JB20 25 x 30 2230.0 1170.0 0.54 0.75 

100 820101 M450JC20 25 x 35 1730.0 915.0 0.65 0.89 
120 820121 M450J020 25 x 40 1360.0 720.0 0.80 1.09 
180 820181 M450JE20 25 x 50 1040.0 550.0 0.96 1.31 

82 820820M450KA20 30 x 25 2120.0 1120.0 0.59 0.81 
120 820121 M450KB20 30 x 30 1470.0 780.0 0.75 1.03 
150 820151 M450KC20 30 x 35 1150.0 610.0 0.89 1.22 
180 820181 M450K020 30 x 40 910.0 480.0 1.05 1.44 
270 820271 M450KE20 30 x 50 680.0 360.0 1.32 1.82 

150 820151 M450MB20 35 x 30 1170.0 620.0 0.93 1.28 
220 820221 M450MC20 35 x 35 870.0 460.0 1.14 1.56 
270 820271 M450M020 35 x 40 690.0 370.0 1.33 1.82 
330 820331 M450ME20 35 x 50 510.0 274.0 1.68 2.29 
470 820471 M450MF20 35 x 63 380.0 205.0 2.17 2.95 
680 820681 M450MG20 35 x 80 280.0 150.0 2.71 3.71 

205 



~1)SPRnGUE® ___________________ SN_A_P_M_O_U_NT_C_A_P_A_CI_TO_R_S 

a::: 
w 
-...J 
Cl... 

~ 
~ 

L: 
w 
U 
z 
« 
~ 

U 
-& 
« 
U 

1.3 

1.2 

1 .1 

1.0 

0 .9 .. 
"., 

0.8 . . . 
0 .7 . 
0.6 

0.5 

0.4 

0.3 

j 
j 

I 

0.2 

0 .1 

TYPICAL CURVES 

TYPE 820 - TYPICAL CAPACITANCE RATIO 
VS. TEMPERATURE @ 120 Hz 

,.WWI' .L .... 

~ . . .... 71"'" 
. . // . . . 
V 150,000 f1 F - 10VDC 

/ 12,000 f1F - 25VDC ......... 
5,600 f1F- 75VDC ---

V 3,900 f1F - 100VDC -.- . 
560 f1F - 200VDC - . . - .. 

1,800 f1F - 250VDC ----

-40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100 

TEMPERATURE IN °C 

TYPE 820 - TYPICAL ESR MULTIPLIER 
VS. TEMPERATURE @ 120 Hz 

Dwg . No . A·14.867 

1000 

150,000 f1F - 10VDC 
12,000 f1F- 25VDC ......... 

100 
5,600 f1F- 75VDC ---
3,900 f1F - 100 VDC _._. 

a::: 
w ....... 

560f1F-200VDC _ .. _ . . 
iI:.,~ 1,800 f1F - 250 VDC ----

-...J 
Cl... 

~ 10 
~ 

~~,~~ 

~ ~ 
L: 

."1.. ~, 

a::: 
(j) 

,~ :..~ 
............. -;:: ~ .. 

w 
1.0 

"?o: ,~~ ~ ... -
0.1 

-40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 

TEMPERATURE IN °C 
Dwg . No. A-14.868 

206 

TYPE 820 



~SPRnG~ '~~~~~~~~~S_NA_P_M_O_U_NT~~_P_A_CI_TO_R_S 

(f) 

2: 
I 
0 

10-1 z 
Il: 
(f) 
W 

---W 
U 
z 
« 10-2 0 "-
W 
(l... 

2: 

IJ) 

2: 
I 
0 
z 10° 

Il: 
(f) 
W 

---W 
U 
z 
« 1 0-1 
0 ~ 
w 
(l... 

2: ..... 

--

TYPICAL CURVES @ + 25°C 

TYPE 820 - 150,OOO/-tF @ 10VOC, MG CASE SIZE 

~ 

IMPEDANCE 
--- ESR 

)~ 

~ 
~ 

~ 

103 104 105 

FREQUENCY IN HERTZ 
Dwg. No. A·14.869 

TYPE 820 - 12000/-tF @ 25VOC, JE CASE SIZE 

..... "" 

---

........... ,-

104 

FREQUENCY IN HERTZ 

207 

IMPEDANCE 
ESR 

~ 

~ " '. .--1-

Dwg . No. A· 14.870 

TYPE 820 



<{(1Y.SPRJlGUE@ _________ S_N_AP_MO_U_N_T_C_A_PA_C_IT_O_RS 

Vl 
2: 
I 
0 
z 10° 
0:: 
Vl 
W -W 
U 
z 
<t: 10-1 
0 

"-
~, 

W 
ll.. 
2: 

-

Vl 
2: 
I 
0 
z 10° 
0:: 
Vl 
W - " W 
U 
z 

"'-
"'-<t: 10-1 

0 
W 
ll.. 
2: 

I .... 

TYPICAL CURVES @ +25°C 

TYPE 820 - 5600j.tF @ 75VOC, KE CASE SIZE 

IMPEDANCE 
---

, 
........ 

"--. --
104 

FREQUENCY IN HERTZ 

ESR 

~ 
". 

~. ~ ~ 

~ 

Dwg. No. A-14,871 

TYPE 820 - 3900j.tF @ 100VOC, MF CASE SIZE 

'-

- 1-

IMPEDANCE --- ESR 

'" ~ Il1o. --I-- I-

104 

FREQUENCY IN HERTZ 

208 

-~~ -, _I-'"'It 

Dwg. No. A-14,872 

TYPE 820 



(0}!JSPRJlGUE" _________ S_NA_P_M_O_U_N_T _CA_P_A_CI_TO_R_S 

TYPES 820 
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TYPE 820 

TYPICAL CURVES @ +25°C 
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c.O)SPRnGUE® __________ R_EC_T_A_N_G_U_LA_R_P_L_A_ST_I_C_C_AS_E_C_A_P_A_C_IT_O __ RS 

Plastic Case 
Plug-In Design 
Aluminum Capacitors 

Features -

• Low Profile Plastic Case SMPS Output 
Capacitor 

• Lowest ESR Available 
• True 4 Terminal Design for Minimum ESL 
• Polarity Proof 
• Dual Pack Design Available 

for SMPS Input Filters 

General Specifications -
Operating Temperature: 

- 40°C - + 85°C. 

Voltage Range: 3 - 450 VDC. 

Capacitance Range: 56p.F - 47,000p.F. 

Capacitance Tolerance: ± 20%. 

Case Size Range: 1.625" x 1.625" x 0.690" 
- 1.625" x 1.625" x 1.576". 

Termination: 4 radial leads. 

Life Validation Test: 2000 hrs @ +85°C: 
Ll CAP ::5; 20% from initial measurement. 
Ll ESR ::5; 1.5x initial specified limit. 
Ll DCl ::5; initial specified limit. 

Shelf Test: 500 hrs @ + 85°C: 
Ll CAP ::5; 15% from initial measurement. 
Ll ESR ::5; 1.3x initial specified limit. 
Ll DCl ::5; 2x initial specified limit. 

212 

Type 880 

DC Leakage Current: 
I = K,jCV 
K = 4.0 @ +25°C 

I in p'a, C in p.F, V in Volts 

Ripple Current Multipliers: 
TEMPERATURE 

Ambient 
Temp. +55°C +65°C + 75°C +85°C 

Multipliers 2.0 1.7 1.4 1.0 

ESL (Typical values @ 1 MHz-1 OMHz): 

Case 
Code 

BA 
BB 

Typical 
ESL (nH) 

5 
9 

Expected Life: SEE PAGE 270. 

Performance Characteristics: 
SEE PAGE 266. 



~SPRnG~ ' _____ RE_C_TA_N_G_U_~_R_PL_A_ST_I_C_C_~_E_C_A_P_AC_I_TO_R_S 

880 153 M 6R3 

Catalog Numbering System 

B A 

L
~ASE HEIGHT. A = 0.690" (17.5 mm) 

B = 1.181" (30 mm) 
C = 1.576" (40 mm) 

CONFIGURATION. B = SINGLE SECTION CAPACITOR. 
C = DUAL SECTION CAPACITOR. 

TYPE 880 

DC VOLTAGE RATING. EXPRESSED IN VOLTS . 'R' IS USED TO INDICATE A DECIMAL POINT. 
FOR EXAMPLE: 6R3 = 6.3 VOLTS . 

CAPACITANCE TOLERANCE. M = ± 20% (Standard) . 

L....---CAPACITANCE. EXPRESSED IN MICROFARADS. THE FIRST TWO DIGITS ARE SIGNIFICANT FIGURES, THE 
THIRD IS THE NUMBER OF ZEROS. FOR DUAL SECTION UNITS THE CAPACITANCE RATING IS THE 
SAME FOR EACH SECTION . 

'-----SPRAGUE TYPE NUMBER. IDENTIFIES THE BASIC CAPACITOR DESIGN. 

0 .875 " 
± 0.015" 

0 . 62S" 
± O.OIS" 

DIMENSIONS 

TYPE 880 (INCHES) 

---
-~O-----Gt -f--

L--c{?t---fc{? 
I I -

0 .040" --+II-

0875" to.015" 

n 
± 
\.625 " 
0.062" u 
1.625 " 

±. 0 . 062" 

0 .040" 

0 .690" 
±0.032" 

CC 
1.576" 

% 0 .032" 

1 
Dwg. No. A·14 ,847 

+ O--I"--"-'O + 

-o----T...J....--~o-
AA BB 

CASES 

TYPE 880 
(MILLIMETERS) 

22.23 M M 

0.4MM ± 

22.23 MM 
± O.4MM 

---
,-- ---+O-----Gt-n 

4\. 
tl 

2 MM 
.6 MM 

'----c{?t---fc{? U 
15.88 MM 
%0.4 MM 

- I .1 

8.74:: LL 
1.02 MM--+l1-±O·~r 

.'~:. ~l 
-0.8r

M I BB J 

I cc J 

41.2 MM 
± 1.6 MM 

1. 02 MM 

17.5MM 
± 0.8MM 

CC 
40MM 

± 0.8 M M 

1 
Dwg. No. A·14.848 

+ o--J(:---<>-

CC CASES 

Dwg . No. A·14.849 
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~1~SPRnGUE ~ ____________ R_EC_T_A_N_G_U_L_A_R __ P_LA_S_T_I_C_C_A_S_E_C_A_P_A_C_I_T_O_R_S 
TYPE 880 

STANDARD RATINGS 
ESR Ohms @ + 25°C Max. Ripple Current 

Amperes @ + 85°C Max. Impedance 
VOC Catalog 120Hz 20k-500kHz Ohms @ 

WVOC Surge J.LF Number Max. ±30% 120Hz 20k-500kHz 100kHz, + 25°C 
SINGLE SECTION - BA CASE 

3 4 18000 880183M003BA 0.0202 0.0133 5.25 5.68 0.0188 
6.3 8 15000 880153M6R3BA 0.0213 0.0133 5.11 5.68 0.0188 
7.5 9 12000 880123M7R5BA 0.0224 0.0133 4.99 5.68 0.0188 

12 16 10000 880103M012BA 0.0237 0.0133 4.86 5.68 0.0188 
16 18 8200 880822M016BA 0.0251 0.0133 4.72 5.68 0.0188 
20 25 6800 880682M020BA 0.0257 0.0137 4.66 5.60 0.0176 
25 35 4700 880472M025BA 0.0265 0.0140 4.59 5.53 0.01 79 
30 40 3900 880392M030BA 0.0288 0.0140 4.40 5.53 0.0179 
35 45 3300 880332M035BA 0.0314 0.0140 4. 22 5.53 0.0179 
40 50 2700 880272M040BA 0.0349 0.0140 4.00 5.53 0.0179 
50 65 2200 880222M050BA 0.0414 0.0156 3.67 5.25 0.0200 
63 75 1500 880152M063BA 0.0526 0.0156 3.26 5.25 0.0200 
75 95 1200 880122M075BA 0.0725 0.0256 2.78 4. 10 0.0343 

100 125 680 880681 M100BA 0.1046 0.0263 2.31 4.04 0.0347 
160 200 270 880271 M 160BA 0.3599 0.0803 1.30 2.74 0.1084 
200 250 220 880221 M200BA 0.4559 0.0807 1.15 2.73 0.1089 
250 300 150 880151 M250BA 0.5788 0.0813 1.02 2.72 0.1098 
360 400 82 880820M360BA 1.5370 0.4906 0.62 1.11 0.6623 
400 475 68 880680M400BA 2.1450 0.7151 0.56 109 0.9654 
450 525 56 880560M450BA 2.4057 0.7515 0.53 1.06 1.0146 

SINGLE SECTION - BB CASE 

3 4 47000 880473M003BB 0.0119 0.0092 7.92 8.20 0.0119 
6.3 8 39000 880393M6R3BB 0.0123 0.0092 7.78 8.20 0.0119 
7.5 9 33000 880333M7R5BB 0.0131 0.0092 7.54 8.20 0.0119 

12 16 27000 880273M012BB 0.0132 0.0092 7.51 8.20 0.0119 
16 18 18000 880183M016BB 0.0143 0.0092 7.22 8.20 0.0119 
20 25 15000 880153M020BB 0.0140 0.0095 7.30 7.78 0.0121 
25 35 12000 880123M025BB 0.0149 0.0095 7.08 7.78 0.0121 
30 40 10000 880103M030BB 0.0157 0.0095 6.88 7.78 0.0121 
35 45 8200 880822M035BB 0.0168 0.0095 6.65 7.78 0.0121 
40 50 6800 880682M040BB 0.0183 0.0095 6.39 7.78 0.0121 
50 65 5600 880562M050BB 0.0207 0.0100 6.00 7.59 0.0128 
63 75 3900 880392M063BB 0.0248 0.0100 5.49 7.59 0.0128 
75 95 3300 880332M075BB 0.0312 0.0142 4.88 6.36 0.0181 

100 125 1800 880182M 1 OOBB 0.0419 0.0142 4.22 6.36 0.0181 
160 200 680 880681M160BB 0.1481 0.0378 2.34 3.77 0.0486 
200 250 560 880561 M200BB 0.1657 0.0380 2.20 3.72 0.0487 
250 300 470 880471 M250BB 0.1783 0.0381 2.13 3.72 0.0490 
360 400 220 880221 M360BB 0.5088 0.1250 1.26 2.07 0.1688 
400 475 180 880181 M400BB 0.8067 0.2874 1.05 1.62 0.3875 
450 525 150 880151 M450BB 0.8949 0.3158 0.99 1.55 0.4253 

DUAL SECTION - CC CASE 
200 250 470+ 470 880471 M200CC 0.2214 0.0562 1.48 2.40 0.0759 
200 250 560+560 880561 M200CC 0.1966 0.0560 1.58 2.42 0.0756 
200 250 680 +680 880681 M200CC 0.1760 0.0570 1.66 2.38 0.0760 
250 300 330 +330 880331 M250CC 0.2875 0.0593 1.30 2.34 0.0801 
250 300 390 +390 880391 M250CC 0.2537 0.0584 1.39 2.37 0.0788 
250 300 470 +470 880471 M250CC 0.2254 0.0588 1.47 2.34 0.0780 
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TYPES 36DY, 602D, 622D 
SCREW-INSERT TERMINALS 

PV C 
SLEEVE 

OUTLINE DRAWING 

TYPES 36DY, 602D, 622D 
CODE P 

VERTICAL MOUNT 

TINNED 14 AWG 
LEAD WIRE 

) =i1f1 
VENT ~ N~M. I MAX. 

PVC i } MU;'X. 
SLEEVE _ !-+ ~ m 

NOM. DISK 

D 
Dwg No A·14 ,746 Dwg. No. A·14,747 

t D 3~ INSULATING 

MAX. Dwg. No. A·14,748 

Terminal 
Code Thread 

A 10-32 NF-28 
B 10-32 NF-28 
D 1/4-28 NF-28 
I M5 
N M5 
T M5 

Thread 
Depth 
0.219 
0.375 
0.344 
0.375 
0.219 
0.375 

WITH 
STUD-MOUNT 

FEATURE 
(NOT AVAILABLE 
ON " OJ " CASE 
CODE SIZE AND 
" E" DIAMETER 

CASES) 

TERMINAL DIMENSIONS 
Inches 
Height Diameter Thread 

J ± 0.032 T ± 0.032 Depth 
0.063 0.313 5.6 
0.250 0.313 9.5 
0.093 0.688 8.7 
0.250 0.438 9.5 
0.063 0.313 5.6 
0.250 0.438 9.5 

STUD DIMENSIONS 

Case R 
Diameter Thread 

A M8 
B, C, D M12 

E N/A 

220 

Millimeters 
Height 
J ± 0.8 

1.6 
6.4 
2.4 
6.4 
1.6 
6.4 

P ±1 .0mm 
Height 

12 
16 

N/A 

CIRCUIT BOARD 
VERTICAL MOUNT 

AVAILABLE 
ON "A" , " E" AND 

" B" DIAMETER 
CODES ONLY 

(.~ 2"O inch - 51 mm-dia.) 

Diameter 
T±0.8 Notes 

8.0 All Sizes 
8.0 All Sizes 

17.5 C & D Dia. Codes Only 
11 .1 602D, 622D Series Only 
8.0 36DM Series Only 

11 .1 36DM Series Only 
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Case 
Code 
AN 
AY 
AA 
AM 
AB 
AL 
AC 
AD 
AE 
AF 

EN 
EY 
EA 
EM 
EB 
EL 
EC 
ED 
EE 
EF 

BY 
BA 
BM 
BB 
BL 
BC 
BO 
BE 
BF 

CB 
CL 
CC 
CD 
CE 
CF 

DB 
OL 
OG 
DO 
DE 
OF 
OJ 

DIMENSIONS FOR LARGE CAN CAPACITORS 
(36DY/DM, 602D/DM , 622D/DM) 

DIMENSIONS IN INCHES DIMENSIONS IN MILLIMETERS 
Nominal With Insulating Sleeve Terminal Nominal With Insulating Sleeve Terminal 

(P Term) Spacing 
0+0.032" L + 0.063 " o Max. L Max. H Max. M ± 0.016" 

Case O± L± (P Term) Spacing 
Code lmm lmm o Max. L Max. H Max. M ±O.4mm 

1.375 1.625 1.453 1750 1.849 0.500 AN 35 41 369 44.5 47 .0 12.7 
1.375 1.875 1.453 2.000 1099 0.500 AY 35 48 369 50 .8 53 .3 12.7 
1.375 2.125 1.453 2.250 1.349 0.500 AA 35 54 36 .9 57 .2 59.7 12.7 
1.375 2.625 1.453 2.750 1.849 0.500 AM 35 67 369 69 .9 72.4 12.7 
1.375 3.125 1.453 3.250 1.349 0.500 AB 35 79 36.9 82 .6 85.1 12.7 
1.375 3.625 1.453 3.750 1.849 0.500 AL 35 92 369 95 .3 97.8 12.7 
1.375 4.125 1.453 4.250 1.349 0.500 AC 35 105 369 108.0 110.5 12.7 
1.375 4.625 1.453 4.750 1.849 0.500 AD 35 117 36.9 120.7 123.2 12.7 
1.375 5.125 1.453 5.250 1.349 0.500 AE 35 130 369 133.4 1259 12.7 
1.375 5.625 1.453 5.750 1.849 0.500 AF 35 143 369 146.1 148.6 12.7 

1750 1.625 1.828 1750 1.849 0.750 EN 44 41 46.4 44 .5 47.0 19.1 
1750 1.875 1.828 2.000 2.099 0.750 EY 44 48 46.4 50.8 53.3 19.1 
1.750 2.125 1.828 2.250 2.349 0.750 EA 44 54 46.4 57.2 59.7 19.1 
1.750 2.625 1.828 2.750 2.849 0.750 EM 44 67 46 .4 699 72.4 19.1 
1.750 3.125 1.828 3.250 3.349 0.750 EB 44 79 46.4 82.6 85.1 19.1 
1750 3.625 1.828 3.750 3.849 0.750 EL 44 92 46 .4 95 .3 97.8 19.1 
1.750 4.125 1.828 4.250 4.349 0.750 EC 44 105 46 .4 108.0 110.5 19.1 
1.750 4.625 1.828 4.750 4.849 0.750 ED 44 117 46.4 120.7 123.2 19.1 
1.750 5.125 1.828 5.250 5.349 0.750 EE 44 130 46.4 133.4 1359 19.1 
1.750 5.625 1.828 5.750 5.849 0.750 EF 44 143 46.4 146.1 148.6 19.1 

2.000 1.875 2.078 2.000 2099 0.875 BY 51 48 52 .8 50.8 53.3 22 .2 
2.000 2.125 2.078 2.250 2.349 0.875 BA 51 54 52.8 57. 2 59.7 22.2 
2.000 2.625 2.078 2.750 2.849 0.875 BM 51 67 52 .8 69 .9 72 .4 22 .2 
2.000 3.125 2.078 3.250 3.349 0.875 BB 51 79 52 .8 82.6 85 .1 22 .2 
2.000 3.625 2.078 3.750 3.849 0.875 BL 51 92 52.8 95.3 97.8 22 .2 
2.000 4.125 2.078 4.250 4.349 0.875 BC 51 105 52.8 108.0 110.5 22.2 
2.000 4.625 2.078 4.750 4.849 0.875 BO 51 117 52 .8 120.7 123.2 22 .2 
2.000 5.125 2078 5.250 5.349 0.875 BE 51 130 52.8 133.4 1359 22.2 
2.000 5.625 2.078 5.750 5.849 0.875 BF 51 143 52.8 146.1 148.6 22.2 

2.500 3.125 2.578 3.250 N/A 1.125 CB 64 79 65 .5 82.6 N/A 28.6 
2.500 3.625 2.578 3.750 N/A 1.125 CL 64 92 65 .5 95.3 N/A 28.6 
2.500 4.125 2.578 4.250 N/A 1.125 CC 64 105 65 .5 108.0 N/A 28.6 
2.500 4.625 2.578 4.750 N/A 1.125 CD 64 117 65 .5 120.7 N/A 28.6 
2.500 5.125 2.578 5.250 N/A 1.125 CE 64 130 65 .5 133.4 N/A 28.6 
2.500 5.625 2.578 5.750 N/A 1.125 CF 64 143 65 .5 146.1 N/A 28 .6 

3.000 3.125 3.078 3.250 N/A 1.250 DB 76 79 78 .2 82 .6 N/A 31.8 
3.000 3.625 3078 3.750 N/A 1.250 OL 76 92 78.2 95.3 N/A 31.8 
3.000 4.125 3.078 4.250 N/A 1250 OG 76 105 78 .2 108.0 N/A 31.8 
3.000 4.625 3.078 4.750 N/A 1250 DO 76 117 78.2 120.7 N/A 31.8 
3.000 5.125 3.078 5.250 N/A 1.250 DE 76 130 78 .2 133.4 N/A 31.8 
3.000 5.625 3.078 5.750 N/A 1.250 OF 76 143 78 .2 146.1 N/A 31 .8 
3.000 8.625 3.078 8.750 N/A 1.250 OJ 76 219 78 .2 222.3 N/A 31.8 

221 

Typical 
Weight 
(Grams) 

43 
54 
63 
82 

105 
122 
129 
162 
179 
201 

71 
88 

102 
133 
167 
198 
230 
252 
269 
318 

113 
133 
176 
213 
261 
381 
326 
337 
408 

329 
400 
473 
562 
607 
675 

496 
598 
700 
802 
944 

1004 
1403 
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Inches 
Nominal Case 

Diameter 
1.375 
1.750 
2.000 

Millimeters 
Nominal Case 

Diameter 
35 
44 
51 

LARGE CAN CIRCUIT BOARD LAYOUT (BOTTOM VIEW) 

~
AUXILIARY 

LEAD 

//~_ - ..... \ * 1 
I ' \ E 

\j~iA.J7' ; 
Il Dwg No A-14,854 

CIRCUIT BOARD MOUNT " P" TERMINAL DIMENSIONS 

A ± 0,032 B ± 0.032 e* ± 0,032 E ± 0.032 F ± 0.032 G* ± 0,020 

0.500 0.250 0.937 0.375 0,550 0.312 
0.700 0.350 1.350 0.525 0,900 0.312 
O.BOO 0.400 1.400 0.575 1.000 0,31 2 

A±O.B B± O.B e* ± O.B E ± O.B F± O.B G* ± 0.5 
12.7 6.4 23 ,B 9,5 14,0 7,9 
17.B B.9 31 .B 13.3 22 .9 7,9 
20.3 10.2 3B.1 14.6 25.4 7.9 

N Min. 

0.050 
0.050 
0,050 

N Min . 
1.3 
1.3 
1.3 

*Refer to outline drawing for code P on page 220. 

LARGE CAN MOUNTING KITS (INSULATED) 
FIGURE 2 

INSULATED 
PLASTIC WASHER 

"'--'>-~~~~~'-MOUNTING PLATE 

Dwg. No. A-14.858 

LARGE CAN MOUNTING KITS (UNINSULATED) 
FIGURE 3 

UNINSULATED 

rI MOUNTING PLATE 

HEX NUT~LOCK WASHER 

Dwg. No. A·14,857 

MOUNTING KITS 
Type Part Number E F G H M N Figure Number 

Insulated MB 50-B B.4 25 25.0 - 17 15 2 
Uninsulated MB 50-BA B.4 - 14.0 O.B 13 4 3 
Insulated M12 50-BB 13.0 30 25.0 - 19 20 2 
Uninsulated M12 50-Be 13.0 - 20.5 1.0 19 7 3 
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LARGE CAN BRACKETS (INCHES) LARGE CAN BRACKETS (MILLIMETERS) 

FIGURE 1 FIGURE 1 

f t 
°'1562 

0.750 
UJ..\.,.-L-..,rh-------n--;-" ~ 

i4------- C ----+1,1 i4------- C ----+I 

Dwg . No. A· 14,749 Dwg. No. A-14 .750 

FIGURE 2 FIGURE 2 

-.l -.l 
f 0.375 f 9.5 

-r -r 
--.l0 .035 -----±0 .9 

---r ---r 
2 HOLES 0.201 DIA . 2 HOLES 5.1 DIA . 

Dwg. No. A-14,855 Dwg. No. A-14,856 

BRACKETS 

Type Part Number A B C Figure Number 

2 Feet 4586-97A 1.375 1.781 2,218 1 
3 Feet 4586-48 2,000 2,500 2.875 2 
3 Feet 4586-1 2,500 3.000 3,375 2 
3 Feet 4586-2 3.000 3.500 3,875 2 
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Type 360Y 10M 

+85°C 
Large Can 
Aluminum Capacitors 
Features -

• The Industry Standard 
for large Can Aluminum Capacitors 

• Ideal for High Wattage Power Supplies 
and Energy Storage Applications 

• Capacitance Values to 2.2 Farads 
• largest CV Available 
• Highest Voltage Available 
• Metric Threads and Stud Mount 

Versions Included 

General Specifications -

Operating Temperature: 
-40°C- +85°C. 

Voltage Range: 6.3 - 450 VDC. 

Capacitance Range: 1 OOJLF - 2.2F. 

Capacitance Tolerance: - 10%, + 50%. 

Case Size Range: 1.375" x 1.625" - 3.0" x 
8.675". 

Termination: Screw terminals 
and solderable terminals. 

Life Validation Test: 2000 hours at +85°C: 
Ll CAP .::;; 15% from initial measurement. 
Ll ESR .::;; 1.5x initial specified limit. 
Ll DCl .::;; initial specified limit. 

Shelf Test: 500 hours at +85°C: 
Ll CAP .::;; 15% from initial measurement. 
Ll ESR .::;; 1.2x initial specified limit. 
Ll DCl .::;; 2x initial specified limit. 

DC leakage Current: I = K .,j CV 
K = 4.0 at +25°C; 32.0 at +85°C. 

C in JLF, V in Volts, I in JLA 

Ripple Current Multipliers: 
TEMPERATURE 

Ambient Multipliers 
Temperature 

+85°C 1.0 
+75°C 1.4 
+65°C 1.7 
+55°C 2.0 

& below 

FREQUENCY Hz 

Rated 1000 
WVDC 120 400 & Up 

0-50 1.0 1.05 1.10 
51-100 1.0 1.10 1.15 

150-300 1.0 1.15 1.25 
301-450 1.0 1.20 1.30 

Expected Life: SEE PAGE 270. 

Performance Characteristics: 
SEE PAGE 266. 

Note: Type-36DE and Type-36DX are no recommended for new design. For technical in
formation see Sprague Engineering Bulletin nos. 3431E and 3432. 
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36DYIDM 393 F 6R3 

TYPE 360Y 10M 

Catalog Numbering System 

AN 2 A 

L LEAD CODE: A = LOW INSERT 10-32 SCREW THREAD (Standard) 
B = HIGH INSERT 10-32 SCREW THREAD 
o = HIGH CURRENT 1/4-28 SCREW THREAD 
N = LOW INSERT M5 SCREW THREAD 
P = KEYED POLARITY & LEAD PCB MOUNT 
T = HIGH INSERT M5 SCREW THREAD 

CASE STYLE: 2 = PVC INSULATING SLEEVE (Standard) 
5 = PVC SLEEVE WITH RESIN END SEAL 

(Optional on P Lead Code) Required for exposure 
to halogenated cleaning solvents. 

CASE CODE. SEE DIMENSIONS, PAGE 221. 

DC VOLTAGE RATING. EXPRESSED IN VOLTS . THE LETTER 'R' IS USED TO INDICATE A DECIMAL 
POINT. 

CAPACITANCE TOLERANCE. F = -10%, + 50% 

CAPACITANCE. EXPRESSED IN MICROFARADS. THE FIRST TWO DIGITS ARE SIGNIFICANT FIGURES, THE THIRD IS THE 
NUMBER OF ZEROS. 

SPRAGUE TYPE NUMBER. IDENTIFIES THE BASIC CAPACITOR DESIGN. 
36DY = STANDARD CASE 
360M = STUD MOUNT CASE 
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LARGE CAN CAPACITORS 

TYPE 360Y 10M 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current 

Size (inch) 120Hz, + 25°C 120Hz, + 85°C 
J.l.F Catalog Number D x L (ma) (A) 

6.3 VOLTS DC WORKING; 8 VOLTS DC SURGE 
39,000 36DY393F6R3AN2A 1.375 x 1.625 50 4.27 
68,000 36DY683F6R3AA2A 1.375 x 2.125 32 5.92 
82,000 36DY823F6R3AM2A 1.375 x 2.625 24 7.39 

120,000 36DY124F6R3AB2A 1.375 x 3.125 20 8.70 
150,000 36DY154F6R3AL2A 1.375 x 3.625 17.0 9.96 
180,000 36DY184F6R3AD2A 1.375 x 4.625 14.0 12.3 
220,000 36DY224F6R3AE2A 1.375 x 5.125 13.0 13.3 

82,000 36DY823F6R3BY2A 2.000 x 1.875 25 8.03 
120,000 36DY124F6R3BA2A 2.000 x 2.125 19.5 9.52 
180,000 36DY184F6R3BM2A 2.000 x 2.625 14.0 12.1 
220,000 36DY224F6R3BB2A 2.000 x 3.125 11.2 14.4 
270,000 36DY274F6R3BL2A 2.000 x 3.625 9.6 16.5 
330,000 36DY334F6R3BC2A 2.000 x 4. 125 8.5 18.5 
390,000 36DY394F6R3BD2A 2.000 x 4. 625 7.7 20.3 
560,000 36DY564F6R3BF2A 2.000 x 5.625 6.6 23.8 

390,000 36DY394F6R3CB2A 2.500 x 3.125 6.3 22.2 
560,000 36DY564F6R3CC2A 2.500 x 4.125 5.0 27.6 
680,000 36DY684F6R3CD2A 2.500 x 4.625 4.5 30.4 
820,000 36DY824F6R3CF2A 2.500 x 5.625 4.1 34.4 

680,000 36DY684F6R3DL2A 3.000 x 3.625 5.5 28.1 
820,000 36DY824F6R3DC2A 3. 000 x 4.125 4. 9 31 .2 

1,000,000 36DY105F6R3DD2A 3.000 x 4. 625 4. 5 34.0 
1,200,000 36DY125F6R3DE2A 3.000 x 5.125 4.3 36.2 
2,200,000 36DY225F6R3DJ2A 3.000 x 8.625 3.4 50.0 

10 VOLTS DC WORKING; 12 VOLTS DC SURGE 
27, 000 36DY273F010AN2A 1.375 x 1.625 50 4.23 
47,000 36DY 473F01 OAA2A 1.375 x 2.125 32 5.86 
68,000 36DY683F010AM2A 1.375 x 2.625 24 7.31 
82,000 36DY823F010AB2A 1.375 x 3.125 19.8 8.65 

100,000 36DY1 04F01 OAL2A 1.375 x 3.625 17. 2 9.87 
120,000 36DY124F010AC2A 1.375 x 4. 125 15.2 11 .1 
150,000 36DY154F010AD2A 1.375 x 4.625 14.0 12.2 
180,000 36DY184F010AF2A 1.375 x 5.625 12.0 14.3 

68 ,000 36DY683F010BY2A 2.000 x 1.875 26 7.99 
82,000 36DY823F010BA2A 2.000 x 2.125 19.7 9.47 

120,000 36DY124F010BM2A 2.000 x 2.625 14.1 12.1 
180,000 36DY184F010BB2A 2.000 x 3.125 11 .2 14.4 
220,000 36DY224F010BL2A 2.000 x 3.625 9.6 16.5 
270,000 36DY274F010BC2A 2.000 x 4.125 8.6 18.4 
390,000 36DY394F010BF2A 2.000 x 5.625 6.7 23.7 

270,000 36DY274f010CB2A 2.500 x 3.125 6.4 21 .9 
470,000 36DY 47 4G01 OCC2A 2.500 x 4.125 5.0 27.6 
680,000 36DY684F010CF2A 2.500 x 5.625 4.2 34.0 

560,000 36DY564F010DL2A 3.000 x 3.625 5.5 28.1 
680,000 36DY684G010DC2A 3.000 x 4.125 5.0 30.9 
820,000 36DY824F010DD2A 3.000 x 4.625 4.5 34.0 

1,000,000 36DY1 05F01 ODF2A 3.000 x 5.625 4.1 38.4 
1,500,000 36DY155F010DJ2A 3.000 x 8.625 3.4 50.0 

15 VOLTS DC WORKING; 18 VOLTS DC SURGE 
18,000 36DY183F015AN2A 1.375 x 1.625 52 4.16 
33,000 36DY333F015AA2A 1.375 x 2.125 33 5.77 
47,000 36DY 473F015AM2A 1.375 x 2.625 25 7.19 
56,000 36DY563F015AB2A 1.375 x 3.125 20 8.55 

226 



«(1i) SPRnGUE' LARGE CAN CAPACITORS 

TYPE 360Y 10M 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current 

Size (inch) 120Hz, + 25°C 120Hz, + 85°C 
/IF Catalog Number 0 x L (mO) (A) 

15 VOLTS DC WORKING; 18 VOLTS DC SURGE (Cont.) 
68,000 36DY683F015AL2A 1.375 x 3.625 17.5 9.79 
82,000 36DY823F015AC2A 1.375 x 4.125 15.7 10.9 

100,000 36DY104F015AD2A 1.375 x 4.625 14.2 12.1 
120,000 36DY124F015AF2A 1.375 x 5.625 12.5 14.0 

39,000 36DY393F015BY2A 2.000 x 1.875 26 7.92 
56,000 36DY563F015BA2A 2.000 x 2.125 20 9.40 
82,000 36DY823F015BM2A 2.000 x 2.625 14.3 12.0 

100,000 36DY104F015BB2A 2.000 x 3.125 11.6 14.2 
120,000 36DY124F015BL2A 2.000 x 3.625 9.8 16.3 
150,000 36DY154F015BC2A 2.000 x 4.125 8.7 18.3 
180,000 36DY184F015BD2A 2.000 x 4.625 7.9 20.0 
220,000 36DY224F015BF2A 2.000 x 5.625 6.7 23.6 

180,000 36DY184F015CB2A 2.500 x 3.125 6.6 21 .7 
270,000 36DY274F015CC2A 2.500 x 4.125 5.1 27.3 
330,000 36DY334F015CD2A 2.500 x 4.625 4.8 29.4 
470,000 36DY474F015CF2A 2.500 x 5.625 4.2 34.0 

390,000 36DY394F015DL2A 3.000 x 3.625 5.5 28.1 
470,000 36DY 47 4F015DC2A 3.000 x 4.125 5.0 30.9 
560,000 36DY564F015DE2A 3.000 x 5.125 4.3 36.2 
680,000 36DY684F015DF2A 3.000 x 5.625 4.1 38.4 

1,000,000 36DY105F015DJ2A 3.000 x 8.625 3.4 50.0 
25 VOLTS DC WORKING; 30 VOLTS DC SURGE 

6,800 36DY682F025AN2A 1.375 x 1.625 54 4.08 
12,000 36DY123F025AA2A 1.375 x 2.125 35 5.61 
18,000 36DY183F025AM2A 1.375 x 2.625 25 7.12 
22,000 36DY223F025AB2A 1.375 x 3.125 21 8.42 
27,000 36DY273F025AL2A 1.375 x 3.625 18.0 9.65 
33,000 36DY333F025AC2A 1.375 x 4.125 15.9 10.9 
39,000 36DY393F025AD2A 1.375 x 4.625 14.6 11.9 
47,000 36DY 473F025AF2A 1.375 x 5.625 12.6 14.0 

15,000 36DY153F025BY2A 2.000 x 1.875 28 7.59 
22,000 36DY223F025BA2A 2.000 x 2.125 21 9.29 
33,000 36DY333F025BM2A 2.000 x 2.625 15.4 11.5 
47,000 36DY 473F025BB2A 2.000 x 3.125 12.3 13.8 
56,000 36DY563F025BL2A 2.000 x 3.625 10.4 15.9 
68,000 36DY683F025BC2A 2.000 x 4.125 9.1 17.9 
82,000 36DY823F025BD2A 2.000 x 4.625 8.3 19.6 

100,000 36DY104F025BF2A 2.000 x 5.625 7.2 22.8 

82,000 36DY823F025CB2A 2.500 x 3.125 8.9 18.6 
120,000 36DY124F025CC2A 2.500 x 4.125 6.7 23.8 
180,000 36DY184F025CF2A 2.500 x 5.625 5.2 30.6 

150,000 36DY154F025DL2A 3.000 x 3.625 5.8 27.4 
180,000 36DY184F025DC2A 3.000 x 4.125 5.2 30.3 
220,000 36DY224F025DE2A 3.000 x 5.125 4.5 35.3 
270,000 36DY274F025DF2A 3.000 x 5.625 4.3 37.5 
390,000 36DY394F025DJ2A 3.000 x 8.625 3.5 49.5 

40 VOLTS DC WORKING; 50 VOLTS DC SURGE 
4,700 36DY 472F040AN2A 1.375 x 1.625 59 3.89 
6,800 36DY682F040AA2A 1.375 x 2.125 37 5.42 

10,000 36DY103F040AM2A 1.375 x 2.625 28 6.84 
12,000 36DY123F040AB2A 1.375 x 3.125 23 8.10 
15,000 36DY153F040AL2A 1.375 x 3.625 19.4 9.30 
18,000 36DY183F040AC2A 1.375 x 4.125 17.2 10.4 
22 ,000 36DY223F040AD2A 1.375 x 4.625 15.5 11 .5 
27,000 36DY273F040AE2A 1.375 x 5.125 14.2 12.6 
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Itt ,\':. SPRJ:lGUE' ~'UJ!' 
LARGE CAN CAPACITORS 

TYPE 360Y 10M 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current 

Size (inch) 120Hz, + 25°C 120Hz, + 85°C 
J.LF Catalog Number 0 x L (mQ) (A) 

40 VOLTS DC WORKING; 50 VOLTS DC SURGE (Cont.) 
10,000 36DY103F040BY2A 2.000 x 1.875 30 7.40 
12,000 36DY123F040BA2A 2.000 x 2.125 23 8.84 
18,000 36DY183F040BM2A 2.000 x 2.625 16.2 11.3 
27,000 36DY273F040BB2A 2.000 x 3.125 12.8 13.5 
33,000 36DY333F040BL2A 2.000 x 3.625 10.9 15.5 
39 ,000 36DY393F040BC2A 2.000 x 4.125 9.6 17.4 
47,000 36DY 473F040BD2A 2.000 x 4.625 8.7 19.1 
56,000 36DY563F040BF2A 2.000 x 5.625 7.4 22.5 

47,000 36DY 473F040CB2A 2.500 x 3.125 9.1 18.4 
68,000 36DY683F040CC2A 2.500 x 4.125 7.0 23 .3 
82 ,000 36DY823F040CD2A 2.500 x 4.625 6.3 25.7 

100,000 36DY104F040CF2A 2.500 x 5.625 5.4 30.0 

82,000 36DY823F040DL2A 3.000 x 3.625 6.0 26.9 
100,000 36DY104F040DC2A 3.000 x 4. 125 5.4 29.7 
120,000 36DY124F040DD2A 3.000 x 4.625 5.0 32.2 
150,000 36DY154F040DF2A 3.000 x 5.625 4.4 37.1 
270,000 36DY274F040DJ2A 3.000 x 8.625 3.6 48.8 

50 VOLTS DC WORKING; 65 VOLTS DC SURGE 
3,300 36DY332F050AN2A 1.375 x 1.625 64 3.75 
5,600 36DY562F050AA2A 1.375 x 2.125 40 5.25 
8,200 36DY822F050AM2A 1.375 x 2.625 29 6.66 

10,000 36DY103F050AB2A 1.375 x 3.125 24 7.79 
12,000 36DY123F050AL2A 1.375 x 3.625 20 9.07 
15,000 36DY153F050AC2A 1.375 x 4.125 18.2 10.1 
18,000 36DY183F050AD2A 1.375 x 4.625 16.3 11.3 
20,000 36DY203F050AE2A 1.375 x 5.125 15.0 12.3 
22 ,000 36DY223F050AF2A 1.375 x 5.625 14.0 13.2 

8,200 36DY822F050BY2A 2.000 x 1.875 31 7.23 
10,000 36DY103F050BA2A 2.000 x 2.125 24 8.60 
15,000 36DY153F050BM2A 2.000 x 2.625 16.9 11 .0 
18,000 36DY183F050BB2A 2.000 x 3.125 13.3 13.2 
27,000 36DY273F050BL2A 2.000 x 3.625 11.2 15.3 
36,000 36DY363F050BD2A 2.000 x 4.625 8.9 18.9 
47,000 36DY 473F050BF2A 2.000 x 5.625 7.7 22.1 

33,000 36DY333F050CB2A 2.500 x 3.125 9.5 18.1 
56,000 36DY563F050CC2A 2.500 x 4.125 7.1 23.1 
82 ,000 36DY823F050CF2A 2.500 x 5.625 5.9 29.5 

68,000 36DY683F050DL2A 3.000 x 3.625 6.2 26.5 
82,000 36DY823F050DC2A 3.000 x 4.125 5.6 29.2 

100,000 36DY104F050DE2A 3.000 x 5.125 4.8 34.2 
120,000 36DY124F050DF2A 3.000 x 5.625 4.5 36.7 
180,000 36DY184F050DJ2A 3.000 x 8.625 3.6 48.8 

60 VOLTS DC WORKING; 75 VOLTS DC SURGE 
2,700 36DY272F060AN2A 1.375 x 1.625 69 3.62 
4,700 36DY 472F060AA2A 1.375 x 2.125 42 5.10 
6,800 36DY682F060AM2A 1.375 x 2.625 31 6.47 
8,200 36DY822F060AB2A 1.375 x 3.125 25 7.72 

10,000 36DY103F060AL2A 1.375 x 3.625 22 8.75 
12,000 36DY123F060AC2A 1.375 x 4.125 19.2 9.87 
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(01) SPRnGUE' LARGE CAN CAPACITORS 

TYPE 360Y 10M 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current 

Size (inch) 120Hz, + 25°C 120Hz, + 85°C 
/IF Catalog Number D x L (mn) (A) 

60 VOLTS DC WORKING; 75 VOLTS DC SURGE (Cont.) 
15,000 36DY153F060AE2A 1.375 x 5.125 15.7 12.0 
18,000 36DY183F060AF2A 1.375 x 5.625 14.6 13.0 

5,600 36DY562F060BY2A 2.000 x 1.875 32 7.08 
8,200 36DY822F060BA2A 2.000 x 2.125 25 8.42 

12,000 36DY123F060BM2A 2.000 x 2.625 17.4 10.9 
15,000 36DY153F060BB2A 2.000 x 3.125 13.9 13.0 
22 ,000 36DY223F060BL2A 2.000 x 3.625 11.7 15.0 
27,000 36DY273F060BD2A 2.000 x 4.625 9.1 18.7 
39,000 36DY393F060BF2A 2.000 x 5.625 7.8 21 .9 

27,000 36DY273F060CB2A 2.500 x 3.125 9.7 17.9 
39,000 36DY393F060CC2A 2.500 x 4.125 7.3 22 .8 
47,000 36DY 473F060CD2A 2.500 x 4.625 6.6 25.1 
68,000 36DY683F060CF2A 2.500 x 5.625 5.7 29.2 

56,000 36DY563F060DL2A 3.000 x 3.625 6.3 26.3 
68,000 36DY683F060DD2A 3.000 x 4.625 5.2 31 .6 
82 ,000 36DY823F060DE2A 3.000 x 5.125 4.9 33.9 

100,000 36DY104F060DF2A 3.000 x 5.625 4.5 36.7 
150,000 36DY154F060DJ2A 3.000 x 8.625 3.7 48 .2 

75 VOLTS DC WORKING; 95 VOLTS DC SURGE 
1,800 36DY182F075AN2A 1.375 x 1.625 104 2.95 
3,300 36DY332F075AA2A 1.375 x 2.125 62 4. 19 
4,700 36DY 4 72F075AM2A 1.375 x 2.625 44 5.40 
5,600 36DY562F075AB2A 1.375 x 3.125 36 6.45 
6,800 36DY682F075AL2A 1.375 x 3.625 30 7.50 
8,200 36DY822F075AC2A 1.375 x 4.125 26 8.47 

10,000 36DY103F075AD2A 1.375 x 4.625 24 9.26 
12,000 36DY123F075AE2A 1.375 x 5.125 21 10.3 

4,700 36DY 472F075BY2A 2.000 x 1.875 47 5.91 
5,600 36DY562F075BA2A 2.000 x 2.125 36 6.97 
8,200 36DY822F075BM2A 2. 000 x 2.625 24 9.19 

12,000 36DY123F075BB2A 2.000 x 3.125 18.8 11.1 
15,000 36DY153F075BL2A 2.000 x 3.625 15.8 12.9 
18,000 36DY183F075BC2A 2.000 x 4.125 13.7 14.5 
22,000 36DY223F075BD2A 2.000 x 4.625 12.3 16.1 
27,000 36DY273F075BF2A 2.000 x 5.625 10.1 19.3 

22,000 36DY223F075CB2A 2.500 x 3.125 12.3 15.9 
33,000 36DY333F075CC2A 2.500 x 4.125 8.9 20.7 
39,000 36DY393F075CD2A 2.500 x 4.625 8.0 22 .8 
47,000 36DY473F075CF2A 2.500 x 5.625 6.7 26.9 

39,000 36DY393F075DL2A 3.000 x 3.625 10.3 20.5 
47,000 36DY 473F075DC2A 3.000 x 4.125 8.9 23.2 
56,000 36DY563F075DD2A 3.000 x 4.625 8.0 25.5 
68 ,000 36DY683F075DF2A 3.000 x 5.625 6.7 30.0 

120,000 36DY124F075DJ2A 3.000 x 8.625 5.0 41.5 
100 VOLTS DC WORKING; 125 VOLTS DC SURGE 

1,000 36DY1 02F1 00AN2A 1.375 x 1.625 131 2.61 
1,500 36DY152F100AA2A 1.375 x 2.125 79 3.73 
1,800 36DY182F100AM2A 1.375 x 2.625 56 4.82 
2,700 36DY272F100AB2A 1.375 x 3.125 44 5.79 
3,900 36DY392F100AL2A 1.375 x 3.625 37 6.78 
4,700 36DY 472F1 OOAC~A 1.375 x 4.125 32 7.68 
5,600 36DY562F100AE2A 1.375 x 5.125 25 9.43 
6,800 36DY682F100AF2A 1.375 x 5.625 23 10.3 
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<It: ,t~ SPRJlGUE" LARGE CAN CAPACITORS 
.. ~. 

TYPE 360Y 10M 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current 

Size (inch) 120Hz, + 25°C 120Hz, + 85°C 
j.!F Catalog Number 0 x L (mfl) (A) 

100 VOLTS DC WORKING; 125 VOLTS DC SURGE (Cont.) 
2,200 36DY222F100BY2A 2.000 x 1.875 59 5.27 
2,700 36DY272F100BA2A 2.000 x 2.125 46 6.19 
4,700 36DY 472F1 00BM2A 2.000 x 2.625 30 8.29 
5,600 36DY562F100BB2A 2.000 x 3.125 23 10.0 
8,200 36DY822F100BL2A 2.000 x 3.625 18.9 11 .8 

10,000 36DY103F100BC2A 2.000 x 4.125 16.3 13.3 
12,000 36DY123F100BF2A 2.000 x 5.625 12.3 17.5 

10,000 36DY103F100CB2A 2.500 x 3.125 14.8 14.5 
15,000 36DY153F100CC2A 2.500 x 4.125 10.4 19.1 
18,000 36DY183F100CD2A 2.500 x 4.625 9.5 20.9 
22,000 36DY223F100CF2A 2.500 x 5.625 7.8 25.0 

18,000 36DY183F100DL2A 3.000 x 3.625 11 .2 19.7 
22,000 36DY223F100DC2A 3.000 x 4.125 9.7 22 .2 
27,000 36DY273F100DD2A 3.000 x 4.625 8.7 24.4 
33,000 36DY333F100DE2A 3.000 x 5.125 7.9 26.7 
56,000 36DY563F100DJ2A 3.000 x 8.625 5.4 39.9 

150 VOLTS DC WORKING; 175 VOLTS DC SURGE 
390 36DY391 F150AN2A 1.375 x 1.625 245 1.56 
680 36DY681F150AA2A 1.375 x 2.125 141 2.27 

1,000 36DY102F150AM2A 1.375 x 2.625 96 2.99 
1,200 36DY122F150AB2A 1.375 x 3.125 80 3.51 
1,500 36DY152F150AL2A 1.375 x 3.625 64 4.18 
1,800 36DY182F150AC2A 1.375 x 4.125 53 4.85 
2,200 36DY222F150AE2A 1.375 x 5.125 43 5.92 
2,700 36DY272F150AF2A 1.375 x 5.625 35 6.84 

820 36DY821 F150BY2A 2.000 x 1.875 153 2.66 
1,200 36DY122F150BA2A 2.000 x 2.125 104 3.37 
1,800 36DY182F150BM2A 2.000 x 2.625 70 4.42 
2,200 36DY222F150BB2A 2.000 x 3.125 57 5.22 
2,700 36DY272F150BL2A 2.000 x 3.625 46 6.16 
3,300 36DY332F150BC2A 2.000 x 4.125 38 7.13 
3,900 36DY392F150BD2A 2.000 x 4.625 32 8.14 
5,600 36DY562F150BF2A 2.000 x 5.625 22 10.66 

3,900 36DY392F150CB2A 2.500 x 3.125 31 8.16 
5,600 36DY562F150CC2A 2.500 x 4.125 22 10.73 

10,000 36DY103F150CF2A 2.500 x 5.625 12 16.43 

8,200 36DY822F150DL2A 3.000 x 3.625 20 12.04 
10,000 36DY103F150DC2A 3.000 x 4.125 17 13.68 
12,000 36DY123F150DE2A 3.000 x 5.125 14 16.36 
22 ,000 36DY223F150DJ2A 3.000 x 8.625 8 26.75 

200 VOLTS DC WORKING; 250 VOLTS DC SURGE 
330 36DY331 F200AN2A 1.375 x 1.625 254 1.54 
560 36DY661 F200AA2A 1.375 x 2.125 150 2.20 
820 36DY821 F200AM2A 1.375 x 2.625 102 2.90 

1,000 36DY102F200AB2A 1.375 x 3.125 84 3.43 
1,200 36DY122F200AL2A 1.375 x 3.625 70 4.00 
1,500 36DY152F200AC2A 1.375 x 4.125 56 4.72 
1,800 36DY182F200AE2A 1.375 x 5.125 47 5.66 
2,200 36DY222F200AF2A 1.375 x 5.625 38 6.56 

680 36DY681 F200BY2A 2.000 x 1.875 158 2.62 
1,000 36DY102F200BA2A 2.000 x 2.125 108 3.30 
1,500 36DY152F200BM2A 2.000 x 2.625 72 4.36 
1,800 36DY182F200BB2A 2.000 x 3.125 60 5.09 
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,tr.·t. SPRflGUE' \It}i!I 
LARGE CAN CAPACITORS 

TYPE 360Y 10M 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current 

Size (inch) 120Hz, + 25°C 120Hz, +85°C 
J.LF Catalog Number D x L (mn) (A) 

200 VOLTS DC WORKING; 250 VOLTS DC SURGE (Cont.) 
2,200 36DY222F200BL2A 2.000 x 3.625 49 5.97 
2,700 36DY272F200BC2A 2.000 x 4.125 40 6.95 
3,300 36DY332F200BD2A 2.000 x 4.625 33 8.02 
4,700 36DY 472F200BF2A 2.000 x 5.625 23 10.42 

3,300 36DY332F200CB2A 2.500 x 3.125 32 8.03 
4,700 36DY 472F200CC2A 2.500 x 4.125 22 10.73 
5,600 36DY562F200CD2A 2.500 x 4.625 19 12.07 
8,200 36DY822F200CF2A 2.500 x 5.625 13 15.79 

6,800 36DY682F200DL2A 3.000 x 3.625 20 12.04 
8,200 36DY822F200DD2A 3.000 x 4.625 17 14.27 

10,000 36DY103F200DE2A 3.000 x 5.125 14 16.36 
12,000 36DY123F200DF2A 3.000 x 5.625 11 19.14 
18,000 36DY183F200DJ2A 3.000 x 8.625 8 26.75 

250 VOLTS DC WORKING; 300 VOLTS DC SURGE 
270 36DY271 F250AN2A 1.375 x 1.625 275 1.48 
470 36DY 471 F250AA2A 1.375 x 2.125 158 2.15 
560 36DY561 F250AM2A 1.375 x 2.625 132 2.55 
820 36DY821F250AB2A 1.375 x 3.125 90 3.31 

1,000 36DY102F250AL2A 1.375 x 3.625 74 3.89 
1,200 36DY122F250AC2A 1.375 x 4.125 62 4.49 
1,500 36DY152F250AE2A 1.375 x 5.125 49 5.54 
1,800 36DY182F250AF2A 1.375 x 5.625 41 6.32 

560 36DY561 F250BY2A 2.000 x 1.875 165 2.56 
820 36DY821 F250BA2A 2.000 x 2.125 113 3.23 

1,200 36DY122F250BM2A 2.000 x 2.625 77 4.21 
1,500 36DY152F250BB2A 2.000 x 3.125 62 5.01 
1,800 36DY182F250BL2A 2.000 x 3.625 51 5.85 
2,200 36DY222F250BC2A 2.000 x 4.125 42 6.78 
2,700 36DY272F250BD2A 2.000 x 4.625 34 7.90 
3,300 36DY332F250BF2A 2.000 x 5.625 29 9.44 

2,700 36DY272F250CB2A 2.500 x 3.1 25 34 7. 79 
3,900 36DY392F250CC2A 2.500 x 4.125 23 10.49 
4,700 36DY472F250CD2A 2.500 x 4.625 19 12.07 
5,600 36DY562F250CF2A 2.500 x 5.625 16 14.23 

4,700 36DY 472F250DL2A 3.000 x 3.625 24 10.99 
5,600 36DY562F250DC2A 3.000 x 4.125 20 12.61 
6,800 36DY682F250DD2A 3.000 x 4.625 17 14.27 
8,200 36DY822F250DE2A 3.000 x 5.125 14 16.35 

10,000 36DY103F250DF2A 3.000 x 5.625 11 19.14 
15,000 36DY153F250DJ2A 3.000 x 8.625 8 26.75 

350 VOLTS DC WORKING; 400 VOLTS DC SURGE 
150 36DY151 F350AN2A 1.375 x 1.625 853 0.84 
220 36DY221 F350AA2A 1.375 x 2.125 681 1.12 
330 36DY331 F350AM2A 1.375 x 2.625 388 1.49 
470 36DY 4 71 F350AB2A 1.375 x 3.125 272 1.91 
560 36DY561 F350AL2A 1.375 x 3.625 228 2.21 
680 36DY681 F350AC2A 1.375 x 4.125 188 2.58 
820 36DY821 F350AE2A 1.375 x 5.125 156 3.11 

1,000 36DY102F350AF2A 1.375 x 5.625 128 3.58 
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Itt ,t:~ SPRnGUE' ~~'-J1:!' 
LARGE CAN CAPACITORS 

TYPE 360Y 10M 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current 

Size (inch) 120Hz, + 25°C 120Hz, + 85°C 
~F Catalog Number D x L (mO) (A) 

350 VOLTS DC WORKING; 400 VOLTS DC SURGE (Cont.) 
330 36DY331 F350BY2A 2.000 x 1.875 412 1.62 
470 36DY 471 F350BA2A 2.000 x 2.125 289 2.02 
680 36DY681 F350BM2A 2.000 x 2.625 200 2.61 
820 36DY821 F350BB2A 2.000 x 3.125 166 3.06 

1,000 36DY102F350BL2A 2.000 x 3.625 136 3.58 
1,200 36DY122F350BC2A 2.000 x 4.125 113 4.13 
1,500 36DY152F350BD2A 2.000 x 4.625 91 4.83 
1,800 36DY182F350BF2A 2.000 x 5.625 76 5.73 

1,500 36DY152F350CB2A 2.500 x 3.125 90 4.79 
2,200 36DY222F350CC2A 2.500 x 4.125 61 6.44 
2,700 36DY272F350CD2A 2.500 x 4.625 50 7.44 
3,300 36DY332F350CF2A 2.500 x 5.625 41 8.89 

2,700 36DY272F350DL2A 3.000 x 3.625 53 7.39 
3,300 36DY332F350DC2A 3.000 x 4.125 44 8.50 
3,900 36DY392F350DD2A 3.000 x 4.625 37 9.68 
4,700 36DY472F350DE2A 3.000 x 5.125 31 10.99 
8,200 36DY822F350DJ2A 3.000 x 8.625 18 17.83 

400 VOLTS DC WORKING; 450 VOLTS DC SURGE 
120 36DY121 F400AN2A 1.375 x 1.625 964 0.79 
180 36DY181 F400AA2A 1.375 x 2.125 643 1.06 
270 36DY271 F400AM2A 1.375 x 2.625 429 1.41 
330 36DY331 F400AB2A 1.375 x 3.125 351 1.68 
470 36DY 4 71 F400AL2A 1.375 x 3.625 246 2.13 
560 36DY561 F400AC2A 1.375 x 4.125 207 2.58 
680 36DY681 F400AE2A 1.375 x 5.125 170 2.98 
820 36DY821 F400AF2A 1.375 x 5.625 141 3.41 

270 36DY271 F400BY2A 2.000 x 1.875 466 1.54 
330 36DY331 F400BA2A 2.000 x 2.125 372 1.78 
560 36DY561 F400BM2A 2.000 x 2.625 219 2.50 
680 36DY681 F400BB2A 2.000 x 3.125 181 2.93 
820 36DY821 F400BL2A 2.000 x 3.625 150 3.41 

1,000 36DY102F400BC2A 2.000 x 4.125 123 3.96 
1,200 36DY122F400BD2A 2.000 x 4.625 102 4.56 
1,500 36DY152F400BF2A 2.000 x 5.625 82 5.52 

1,200 36DY122F400CB2A 2.500 x 3.125 101 4.52 
1,800 36DY182F400CC2A 2.500 x 4.125 67 5.15 
2,200 36DY222F400CD2A 2.500 x 4.625 55 7.09 
2,700 36DY272F400CF2A 2.500 x 5.625 45 8.48 
2,200 36DY222F400DL2A 3.000 x 3.625 59 7.01 

2,700 36DY272F400DC2A 3.000 x 4.125 48 8.14 
3,300 36DY332F400DD2A 3.000 x 4.625 39 9.42 
3,900 36DY392F400DE2A 3.000 x 5.125 33 10.66 
6,800 36DY682F400DJ2A 3.000 x 8.625 19 17.36 

450 VOLTS DC WORKING; 525 VOLTS DC SURGE 
100 36DY1 01 F450AN2A 1.375 x 1.625 1048 0.76 
180 36DY181 F450AA2A 1.375 x 2.125 582 1.12 
270 36DY271 F450AM2A 1.375 x 2.625 388 1.45 
330 36DY331 F450AB2A 1.375 x 3.125 317 1.77 
390 36DY391 F450AL2A 1.375 x 3.625 269 2.04 
470 36DY 471 F450AC2A 1.375 x 4.125 223 2.37 
560 36DY561 F450AD2A 1.375 x 5.125 187 2.71 
680 36DY681 F450AE2A 1.375 x 5.625 164 3.13 
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LARGE CAN CAPACITORS 

TYPE 360Y/OM 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current 

Size (inch) 120Hz, + 25°C 120Hz, + 85°C 
IlF Catalog Number 0 x L (mO) (A) 

450 VOLTS DC WORKING; 525 VOLTS DC SURGE (Cont.) 
270 36DY271 F450BY2A 2.000 x 1.875 419 1.61 
330 36DY331 F450BA2A 2.000 x 2.125 343 1.85 
470 36DY 471 F450BM2A 2.000 x 2.625 241 2.38 
680 36DY681 F450BB2A 2.000 x 3.125 166 3.06 
820 36DY821 F450BL2A 2.000 x 3.625 138 3.55 

1,000 36DY102F450BC2A 2.000 x 4.125 113 4.13 
1,200 36DY122F450BD2A 2.000 x 4.625 94 4.75 
1,500 36DY152F450BF2A 2.000 x 5.625 75 5.77 

1,200 36DY122F450CB2A 2.500 x 3.125 93 4.71 
1,800 36DY182F450CC2A 2.500 x 4.125 62 6.39 
2,700 36DY272F450CF2A 2.500 x 5.625 42 8.78 

2,200 36DY222F450DL2A 3.000 x 3.625 54 7.33 
2,700 36DY272F450DC2A 3.000 x 4.125 44 8.50 
3,300 36DY332F450DD2A 3.000 x 4.625 36 10.20 
3,900 36DY392F450DE2A 3.000 x 5.125 30 11 .59 
5,600 36DY562F450DJ2A 3.000 x 8.625 21 16.51 
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«(1i) SPRnGUE® LARGE CAN CAPACITORS 

TYPE 360Y 10M 

MAXIMUM CAPACITANCE VALUES PER CASE SIZE (ILF) 
Case Size (inch) VDC 
Code D L 6.3 7.5 10 15 20 25 30 40 50 60 75 100 150 200 250 300 350 400 450 

AN 1.375 1.625 41K 37K 30K 20K 9400 7700 6400 4700 3400 2700 2000 1000 420 350 280 180 150 120 110 
AY 1.375 1.875 54K 49K 40K 26K 12K 10K 8800 6400 4800 3900 2800 1400 570 470 380 240 200 160 160 
AA 1.375 2.125 68K 62K 50K 33K 15K 12K 10K 7600 5700 4700 3400 1700 710 580 470 300 250 210 190 
AM 1.375 2.625 95K 86K 70K 47K 22K 18K 15K 11K 8400 6800 5000 2000 1000 820 660 420 360 290 270 
AB 1.375 3.125 120K 110K 91K 60K 28K 23K 19K 14K 10K 8800 6400 3200 1200 1000 850 540 470 380 350 
AL 1.375 3.625 150K 130K 110K 73K 34K 29K 24K 17K 13K 10K 7900 4000 1500 1200 1000 670 560 470 430 
AC 1.375 4.125 170K 160K 130K 86K 41K 34K 28K 20K 15K 12K 9300 4700 1800 1500 1200 790 680 540 510 
AD 1.375 4.625 200K 180K 150K 100K 47K 39K 33K 24K 18K 14K 10K 5400 2100 1700 1400 910 770 630 590 
AE 1.375 5.125 230K 210K 170K 110K 53K 44K 37K 27K 20K 16K 12K 6200 2400 2000 1600 1000 880 710 680 
AF 1.375 5.625 260K 220K 190K 120K 59K 50K 42K 30K 22K 18K 13K 6900 2700 2200 1800 1100 1000 820 750 

EN 1.750 1.625 75K 68K 54K 36K 16K 14K 12K 8700 6500 5300 3900 1900 760 630 510 320 270 220 210 
EY 1.750 1.875 99K 89K 73K 48K 22K 19K 16K 11K 8700 7100 5200 2600 1000 840 680 430 370 300 280 
EA 1.750 2.125 120K 110K 91K 60K 28K 23K 19K 13K 10K 8200 6000 3000 1200 1000 850 540 460 370 350 
EM 1.750 2.625 170K 150K 120K 84K 39K 33K 28K 20K 15K 12K 9100 4600 1700 1400 1100 760 650 530 500 
EB 1.750 3.125 220K 200K 160K 100K 50K 43K 36K 26K 19K 16K 11K 5900 2300 1800 1500 980 830 680 640 
EL 1.750 3.625 270K 240K 200K 130K 61K 52K 44K 32K 24K 19K 14K 7300 2800 2300 1800 1200 1000 830 790 
EC 1.750 4.125 320K 290K 230K 150K 73K 62K 52K 37K 28K 23K 17K 8600 3300 2700 2200 1400 1200 980 930 
ED 1.750 4. 625 370K 330K 270K 180K 84K 72K 60K 43K 32K 26K 19K 9900 3800 3100 2500 1600 1300 1100 1000 
EE 1.750 5.125 420K 380K 310K 200K 95K 81K 68K 49K 37K 30K 22K 11K 4300 3500 2900 1800 1500 1200 1200 
EF 1.750 5.625 470K 420K 340K 230K 100K 91K 76K 56K 41K 33K 24K 12K 4800 4000 3200 2000 1700 1400 1300 

BY 2.000 1.875 92K 83K 68K 44K 21K 17K 14K 10K 8200 6600 4800 2400 960 790 640 410 350 280 270 
BA 2.000 2.125 120K 110K 91K 59K 28K 23K 19K 13K 10K 8300 6200 3000 1200 1000 860 550 470 380 360 
BM 2.000 2.625 180K 160K 130K 89K 42K 35K 29K 21K 16K 13K 9700 4900 1900 1500 1200 820 700 570 540 
BB 2.000 3.125 240K 220K 180K 110K 57K 47K 39K 28K 21K 17K 13K 6500 2500 2100 1700 1100 930 760 720 
BL 2.000 3.625 300K 270K 220K 140K 71K 59K 49K 36K 27K 22K 16K 8200 3200 2600 2100 1300 1100 950 910 
BC 2.000 4.125 360K 330K 270K 170K 85K 71K 59K 43K 32K 26K 19K 10K 3800 3100 2500 1600 1400 1100 1000 
BD 2.000 4.625 430K 390K 310K 200K 100K 83K 69K 50K 37K 30K 22K 11K 4500 3700 3000 1900 1600 1300 1200 
BE 2.000 5.125 490K 440K 360K 230K 110K 95K 79K 57K 43K 35K 26K 13K 5100 4200 3400 2200 1800 1500 1400 
BF 2.000 5.625 560K 500K 400K 260K 120K 100K 89K 65K 48K 39K 29K 14K 5800 4700 3800 2400 2100 1700 1600 

CB 2.500 3.125 420K 390K 310K 200K 97K 82K 68K 49K 37K 30K 22K 11K 4400 3600 2900 1800 1600 1300 1200 
CL 2.500 3.625 520K 470K 390K 250K 120K 100K 85K 62K 46K 37K 28K 14K 5600 4500 3600 2300 2000 1600 1500 
CC 2.500 4.125 630K 570K 470K 300K 140K 120K 100K 75K 56K 45K 33K 17K 6600 5400 4400 2800 2400 1900 1800 
CD 2.500 4.625 750K 680K 540K 360K 170K 140K 120K 87K 65K 53K 39K 19K 7700 6300 5100 3300 2800 2200 2100 
CE 2.500 5.125 840K 760K 620K 410K 190K 160K 130K 99K 74K 60K 44K 22K 8800 7200 5900 3700 3200 2600 2400 
CF 2.500 5.625 950K 860K 700K 470K 210K 180K 150K 110K 83K 68K 50K 25K 10K 8200 6600 4200 3600 2900 2700 

DB 3.000 3.125 630K 570K 460K 300K 140K 120K 100K 73K 54K 44K 32K 16K 6500 5300 4300 2800 2300 1900 1800 
DL 3.000 3.625 790K 710K 580K 390K 180K 150K 120K 91K 68K 56K 41K 20K 8200 6800 5400 3500 2900 2400 2300 
DC 3.000 4.125 950K 860K 700K 470K 210K 180K 150K 100K 82K 66K 49K 25K 10K 8000 6500 4200 3500 2900 2700 
DD 3.000 4.625 11 OOK 1000K 820K 540K 250K 210K 170K 120K 95K 78K 57K 29K 11 K 9400 7600 4900 4100 3400 3200 
DE 3.000 5.125 1200K 11 OOK 930K 620K 280K 240K 200K 140K 100K 91K 65K 33K 13K 10K 8700 5600 4700 3900 3700 
DF 3.000 5.625 1400K 1200K 1000K 690K 320K 270K 220K 160K 120K 100K 75K 37K 14K 12K 10K 6300 5300 4400 4100 
DJ 3.000 8.625 2300K 21 OOK 1700K 11 OOK 540K 450K 370K 270K 200K 160K 120K 62K 23K 19K 15K 9400 8400 7000 6600 
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(01) SPRflGUE' __________ LA_R_G_E_C_AN_C_A_P_AC_I_TO_R_S 

Case Size (inch) 
Code 0 L 

AN 1.375 1.625 
AY 1.375 1.875 
AA 1.375 2.125 
AM 1.375 2.625 
AB 1.375 3.125 
AL 1.375 3.625 
AC 1.375 4.125 
AD 1.375 4.625 
AE 1.375 5.125 
AF 1.375 5.625 

EN 1.750 1.625 
EY 1.750 1.875 
EA 1.750 2.125 
EM 1.750 2.625 
EB 1750 3.125 
EL 1750 3.625 
EC 1750 4.125 
ED 1750 4.625 
EE 1750 5.125 
EF 1750 5.625 

BY 2.000 1.875 
BA 2.000 2.125 
BM 2.000 2.625 
BB 2.000 3.125 
BL 2.000 3.625 
BC 2.000 4.125 
BD 2.000 4.625 
BE 2.000 5.125 
BF 2.000 5.625 

CB 2.500 3.125 
CL 2.500 3.625 
CC 2.500 4.125 
CD 2.500 4.625 
CE 2.500 5.125 
CF 2.500 5.625 

DB 3.000 3.125 
DL 3.000 3.625 
DC 3.000 4.125 
DO 3.000 4.625 
DE 3.000 5.125 
OF 3.000 5.625 
OJ 3.000 8.625 

MAXIMUM 120Hz-85°C RIPPLE CURRENT LIMITS FOR 
MAXIMUM CAPACITANCE VALUES (Amperes) 

VDC 
6.3 7.5 10 15 20 25 30 40 50 60 75 100 150 200 250 300 

4.27 4.25 4.23 4.16 4.14 4.08 403 3.89 3.75 3.62 2.95 2.61 1.51 1.45 1.36 0.76 
5.12 5.10 507 5.00 4.93 4.91 4.88 4.73 4.58 4.45 3.63 3.23 1.85 1.77 1.67 0.93 
5.92 5.91 5.86 5.77 5.71 5.61 5.53 5.42 5.25 5.10 4.19 3.73 2.17 207 1.94 1.08 
7.39 7.34 7.31 7.19 7.19 7.12 7.02 6.84 6.66 6.47 5.40 4.82 2.79 2.65 2.51 1.39 
8.70 8.70 8.65 8.55 8.51 8.42 8.30 8.10 7.79 7.72 6.45 5.79 3.28 3.15 3.04 1.71 

10.0 9.91 9.87 9.79 9.70 9.65 9.60 9.30 9.07 8.75 7.50 6.78 3.87 3.65 3.51 2.01 
11 .1 11.1 11 .1 10.9 10.9 10.9 10.7 10.4 10.1 9.87 8.47 7.68 4.45 4.28 401 2.31 
12.3 12.2 12.2 12.1 12.0 11.9 11 .8 11.5 11.3 11 .0 9.26 8.56 5.02 4.76 4.55 2.61 
13.3 13.3 13.2 130 13.1 13.0 12.9 12.6 12.3 12.0 10.3 9.43 5.57 5.36 5.06 2.85 
14.4 14.3 14.3 14.0 14.1 14.0 13.9 13.6 13.2 130 11.1 10.3 6.12 5.83 5.56 3.11 

6.88 6.86 6.81 6.68 6.55 6.62 6.55 6.33 6.10 5.92 4.83 4.23 2.23 2.14 203 1.16 
8.23 8.19 8.15 7.99 7.90 7.94 7.85 7.50 7.32 7.11 5.82 5.17 2.68 2.59 2.46 1.42 
9.37 9.37 9.34 9.21 9.11 903 8.89 8.49 8.25 8.05 6.55 5.82 3.09 2.97 2.87 1.67 

11 .7 11.6 11.5 11 .4 11.3 11 .3 11 .2 10.8 10.5 10.2 8.50 7.62 3.94 3.78 3.56 2.14 
13.7 13.7 13.5 13.2 13.3 13.4 13.2 12.8 12.4 12.1 9.92 9.10 4.81 4.54 4.37 2.59 
15.6 15.5 15.4 15.2 15.2 15.2 14.9 14.6 14.2 13.8 11.6 10.6 5.58 5.36 506 3.04 
17.4 17.4 17.1 16.9 16.8 16.9 16.8 16.2 15.9 15.5 13.2 12.0 6.33 6.08 5.82 3.46 
19.1 18.8 18.8 18.6 18.4 18.6 18.3 17.9 17.5 17.0 14.5 13.3 7.07 6.79 6.48 3.87 
20.6 20.5 20.4 20.2 20.0 20.2 19.9 19.4 19.0 18.6 15.9 14.5 7.79 7.47 7.21 4.28 
22 .1 22 .1 21 .9 217 21 .3 21 .8 21.3 21.0 20.4 20.0 17.2 15.6 8.51 8.21 7.83 4.68 

803 8.00 7.99 7.92 7.89 7.59 7.53 7. 40 7.23 708 5.91 5.27 2.73 2.62 2.51 1.49 
9.52 9.50 9.47 9.40 9.35 9.29 9.20 8.84 8.60 8.42 6.97 6.19 3.23 3.11 3.02 1.81 

12.1 12.1 12.1 12.0 10.0 11.5 11 .5 11.3 11.0 10.9 9.19 8.29 4.28 408 3.89 2.39 
14.4 14.4 14.4 14.2 14.3 13.8 13.7 13.5 13.2 13.0 11 .1 10.0 5.22 5.05 4.84 2.94 
16.5 16.5 16.5 16.3 16.3 15.9 15.8 15.5 15.3 15.0 12.9 11.8 6.14 5.91 5.66 3.41 
18.5 18.5 18.4 18.3 18.3 17.9 17.7 17.4 17.2 16.9 14.5 13.3 701 6.75 6.46 3.95 
20.3 20 .2 20.2 20.0 20.1 19.6 19.6 19.1 18.9 18.7 16.1 14.7 7.87 7.61 7.29 4.49 
22 .1 22.1 21 .9 21 .9 21 .8 21 .2 21 .1 20.9 20.6 20.2 17.8 16.3 8.67 8.39 8.05 5.02 
23.8 23 .6 23 .7 23 .6 23.5 22 .8 22 .8 22 .5 22 .1 21 .9 19.3 17.5 9.48 9.17 8.79 5.45 

22.2 22 .2 21 .9 21 .7 19.4 18.6 18.6 18.4 18.1 17.9 15.9 14.5 8.16 7.83 7.46 4.38 
25 .0 25.0 24 .8 24.6 22 .0 21.4 21.2 20.9 20.6 20.5 18.4 16.9 9.51 9.15 8.71 5.21 
27.6 27.6 27.6 27.3 24.6 23.8 23 .8 23 .3 23 .1 22 .8 20.7 19.1 10.8 10.4 10.0 601 
30.4 29.7 29.7 29.4 27.0 26.3 25 .9 25 .7 25 .5 25 .1 22 .8 20.9 12.1 11.6 11.1 6.81 
32.4 32.4 32 .4 32 .0 28 .9 28.4 28 .1 27 .9 27 .6 27.4 24.9 22 .9 13.3 12.8 12.3 7.49 
34 .4 34.4 34 .0 34.0 31 .2 30.6 30 .0 30 .0 29 .5 29.2 26 .9 25.0 14.5 14.1 11.4 8.25 

25 .2 25 .1 24 .9 25 .0 24.6 24.2 24.2 23 .7 23 .5 23.2 17.8 17.1 9.75 9.53 9.27 5.95 
28 .1 28.1 28 .1 28.1 27.6 27.4 27.1 26.9 26.5 26.3 20.5 19.7 11.3 11.1 10.7 6.97 
31 .2 31 .2 30 .9 30.9 30.6 30.3 30.3 29.7 29.2 28.9 23.2 22.2 12.8 12.5 12.2 7.97 
34 .0 34.0 34 .0 33 .3 32 .9 32 .6 32.6 32.2 31.9 31.6 25.5 24.4 14.2 13.9 13.6 8.94 
36 .2 36.2 36 .0 36 .2 35.7 35 .3 35 .4 34 .6 34 .2 33.9 27.7 26.7 15.7 15.3 15.1 9.91 
38.4 38 .4 38.4 38.4 37.9 37.5 37 .5 37.1 36 .7 36.7 30.0 28 .8 17.0 16.7 16.3 10.9 
50.0 50.0 50.0 50.0 49.5 49.5 48.9 48 .8 48.8 48.2 41 .5 39.9 24.4 24.1 23.5 15.9 
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TYPE 360Y 10M 

350 400 450 

0.73 0.67 0.65 
0.89 0.82 0.83 
1.04 0.98 0.95 
1.35 1.25 1.23 
1.64 1.54 1.51 
1.93 1.81 1.77 
2.23 2.06 204 
2.51 2.34 2.31 
2.81 2.59 2.57 
3.08 2.86 2.83 

1.13 1.05 1.04 
1.38 1.28 1.26 
1.61 1.49 1.48 
2.08 1.93 1.91 
2.51 2.34 2.31 
2.92 2.74 2.72 
3.48 3.13 3.11 
3.91 3.84 3.39 
4.11 3.81 3.86 
4.54 4.25 4.18 

1.45 1.34 1.34 
1.74 1.63 1.62 
2.32 2.15 2.14 
2.85 2.65 2.63 
3.28 3.14 3.11 
3.88 3.56 3.47 
4.38 4.04 3.96 
4.79 4.52 4.45 
5.35 4.99 4.93 

4.32 4.02 3.94 
5.11 4.71 4.65 
5.85 5.38 5.34 
6.58 6.04 6.02 
7.32 6.81 6.69 
8.03 7.46 7.34 

5.69 5.34 5.31 
6.71 6.31 6.28 
7.68 7.22 7.12 
8.64 8.13 8.05 
9.58 901 8.96 

10.5 9.91 9.76 
15.8 14.8 14.7 



«(Ji'SPRJlGUE® __________ L_AR_G_E_C_A_N_C_A_PA_C_IT_O_R_S 

Case Size (inch) 
Code 0 L 

AN 1.375 1.625 
AY 1.375 1.875 
AA 1.375 2.125 
AM 1.375 2.625 
AB 1.375 3.125 
AL 1.375 3.625 
AC 1.375 4.125 
AD 1.375 4.625 
AE 1.375 5.125 
AF 1.375 5.625 

EN 1.750 1.625 
EY 1.750 1.875 
EA 1.750 2.125 
EM 1.750 2.625 
EB 1.750 3.125 
EL 1.750 3.625 
EC 1.750 4.125 
ED 1.750 4.625 
EE 1.750 5.125 
EF 1.750 5.625 

BY 2.000 1.875 
BA 2.000 2.125 
BM 2.000 2.625 
BB 2.000 3.125 
BL 2.000 3.625 
BC 2.000 4.125 
BO 2.000 4.625 
BE 2.000 5.125 
BF 2.000 5.625 

CB 2.500 3. 125 
CL 2.500 3.625 
CC 2.500 4.125 
CO 2.500 4.625 
CE 2.500 5.125 
CF 2.500 5.625 

DB 3.000 3.125 
OL 3.000 3.625 
DC 3.000 4.125 
DO 3.000 4.625 
DE 3.000 5.125 
OF 3.000 5.625 
OJ 3.000 8.625 

MAXIMUM 120Hz-25°C ESR LIMITS FOR MAXIMUM 
CAPACITANCE RATINGS (Milliohms) 

VOC 
6.3 7.5 10 15 20 25 30 40 50 60 75 100 150 200 250 

50 50 50 52 52 54 55 59 64 69 104 131 261 284 322 
38 39 39 40 41 41 42 45 48 50 76 96 192 211 236 
32 32 32 33 34 35 36 37 40 42 62 79 154 171 191 
24 24 24 25 25 25 26 28 29 31 44 56 110 121 136 
20 20 20 20 21 21 22 23 24 25 36 44 92 99 107 
17.0 17.0 17.2 17.5 18.0 18.0 18.2 19.4 20 22 30 37 74 84 91 
16.0 15.0 15.2 15.7 15.7 15.9 16.3 17.2 18.2 19.2 26 32 63 68 77 
14.0 14.0 14.0 14.2 14.3 14.6 14.8 15.5 16.3 17.2 24 28 55 61 66 
13.0 12.7 130 13.3 13.3 13.4 13.6 14.2 15.0 15.7 21 25 49 52 59 
12.0 12.0 12.0 12.5 12.4 12.6 12.7 13.3 14.0 14.6 19.8 23 44 48 53 

26 26 27 28 29 28 29 31 33 35 53 69 166 179 199 
20 20 21 21 22 22 22 24 25 27 40 51 126 135 149 
16.9 16.9 17.0 17.5 17.9 18.2 18.8 21 22 23 35 44 104 112 119 
12.7 12.9 13.2 13.4 13.6 13.5 13.9 14.8 15.8 16.7 24 30 75 81 91 
10.5 10.6 10.8 11 .3 11 .3 111 11.4 12.1 12.9 13.5 20 24 57 64 69 
9.1 9.3 9.4 9.6 9.7 9.7 10.0 10.4 11 .0 11 .7 16.5 20 48 51 58 
8.2 8.2 8.5 8.7 8.7 8.7 8.8 9.4 9.8 10.3 14.2 17.3 41 44 49 
7.5 7.7 7.7 7.9 8.0 7.9 8.1 8.5 8.9 9.4 12.9 15.5 36 39 43 
7.0 7.1 7.1 7.3 7.4 7.3 7.5 7.9 8.2 8.6 11.7 14.2 33 35 38 
6.6 6.6 6.7 6.8 7.1 6.8 7.1 7.3 7.7 8.0 10.9 13.2 30 32 35 

25 25 26 26 26 28 29 30 31 32 47 59 146 157 172 
19.5 19.6 19.7 20 20 21 21 23 24 25 36 46 113 121 128 
14.0 14.0 14.1 14.3 14.3 15.4 15.6 16.2 16.9 17.4 24 30 74 82 90 
11 .2 11.2 11.2 11 .6 11.4 12.3 12.5 12.8 13.3 13.9 18.8 23 57 61 66 
9.6 9.6 9.6 9.8 9.8 10.4 10.5 10.9 11.2 11.7 15.8 18.9 46 50 54 
8.5 8.5 8.6 8.7 8.7 9.1 9.3 9.6 9.8 10.2 13.7 16.3 39 42 46 
7.7 7.8 7.8 7.9 7.9 8.3 8.3 8.7 8.9 9.1 12.3 14.8 34 37 40 
7.1 7.1 7.2 7.2 7.3 7.7 7.8 7.9 8.2 8.5 11 .0 13.1 31 33 35 
6.6 6.7 6.7 6.7 6.8 7.2 7.2 7.4 7.7 7.8 10.1 12.3 28 29 32 

6.3 6.3 6.4 6.6 8.2 8.9 8.9 9.1 9.5 9.7 12.3 14.8 31 33 37 
5.5 5.5 5.6 5.7 7.1 7.5 7.7 7.9 8.1 8.2 10.2 12.1 25 27 30 
5.0 5.0 5.0 5.1 6.3 6.7 6.7 7.0 7.1 7.3 8.9 10.4 22 23 25 
4.5 4.7 4.7 4.8 5.7 6.0 6.2 6.3 6.4 6.6 8.0 9.5 19 20 22 
4.3 4.3 4.3 4.4 5.4 5.6 5.7 5.8 5.9 6.0 7.3 8.6 17 18 20 
4.1 4.1 4.2 4.2 5.0 5.2 5.4 5.4 5.9 5.7 6.7 7.8 15 16 18 

6.2 6.2 6.3 6.3 6.5 6.7 6.7 7.0 7.1 7.3 12.3 13.4 28 29 30 
5.5 5.5 5.5 5.5 5.7 5.8 5.9 6.0 6.2 6.3 10.3 11.2 23 23 25 
4.9 4.9 5.0 5.0 5.1 5.2 5.2 5.4 5.6 5.7 8.9 9.7 19 20 21 
4.5 4.5 4.5 4.7 4.8 4.9 4.9 5.0 5.1 5.2 8.0 8.7 17 18 19 
4.3 4.3 4.3 4.3 4.4 4.5 4.5 4.7 4.8 4.9 7.3 7.9 15 16 17 
4.1 4.1 4.1 4.1 4.2 4.3 4.3 4.4 4.5 4.5 6.7 7.3 14 14 15 
3.4 3.4 3.4 3.4 3.5 3.5 3.6 3.6 3.6 3.7 5.0 5.4 10 10 10 
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TYPE 360Y 10M 

300 350 400 450 

1042 1138 1340 1140 
774 845 996 961 
616 673 756 803 
438 466 545 563 
340 364 415 434 
275 299 343 353 
233 250 292 298 
203 218 251 258 
185 191 223 227 
168 172 198 204 

604 650 751 758 
446 471 547 563 
345 377 441 449 
251 261 308 314 
195 209 241 245 
160 174 197 199 
137 145 167 169 
121 134 149 157 
107 117 136 132 
97 103 118 122 

483 513 603 603 
358 387 441 448 
239 254 293 297 
178 191 219 223 
151 161 176 179 
123 128 152 161 
104 112 129 134 

91 100 113 116 
83 87 101 102 

107 110 127 132 
84 88 103 106 
70 74 87 88 
59 64 75 76 
53 56 64 67 
47 50 58 61 

74 80 91 92 
59 64 73 73 
50 54 61 62 
43 46 52 53 
38 41 46 46 
34 37 41 42 
23 23 26 26 
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Ct: 
w 
-.J 
0... 

~ 
:::) 

2: 
w 
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z 
~ 
u 
~ « 
U 

1.3 

1.2 

1 .1 

1.0 

0 .9 

0 .8 

0 .7 

0 .6 
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0.4 

0 .3 

0 .2 

0 .1 

,. 
~/ 
V . . . . 

TYPICAL CURVES 

TYPE 360Y/OM TYPICAL CAPACITANCE MULTIPLIER 
VS. TEMPERATURE @ 120 Hz 

-- ~.- -- . ----- :.;. ~ ~ r";"~ .' . ::: ........ 
...... /'~ // 

./ V /' 

.1/ / ~/ 220,000 J1F- 6 .3VDC 
47,000 J1F- 25VDC ........ 

.' / V 33,000J1F-100VDC ---
I' I 

/ ~/ 
2,700 J1F - 200VDC _._. 

560 J1F - 350 VDC _ .. - .. 

I)" 3, 300 J1F - 450 VDC ----

If 

TYPE 360Y 10M 

- 40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 

TEMPERATURE IN °C 

TYPE 360Y 10M - TYPICAL ESR MULTIPLIER 
VS. TEMPERATURE @ 120 Hz 

Dwg. No. A-14 .714 

1000 

220,000J1F 6 .3VDC 
47,000 J1F- 25VDC . . ...... 
33,000 J1F - 100VDC ---

100 ~ 2,700 J1F- 200VDC _._. 
5 60 J1F - 350 VDC _ .. - .. 

Ct: 
W . " 

3, 3 00 J1F - 450 VDC - ---
-.J ~:. .. 
0... 

~ 10 "~ ~ ~~~ 
:::) . 
2: 

"'-'" .... 
Ct: 
(f) 

I'~"" I~ ... 
" ~ .... ~ 

w 
1.0 

........ 
~ ~ . . -- -1--- -- --

0.1 
-40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 

TEMPERATURE IN °C 
Dwg. No A·14 .722 
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(f) 

2 
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~ 10° 
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z 
cr: 
(f) 

~ 161 
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C§ 
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~ 16
2 
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TYPE 360 Y 10M 

TYPICAL CURVES @ +25°C 

TYPE 360Y/OM - 220,OOO/-tF @ 6.3 VOC, BB CASE SIZE 

IMPEDANCE 
--- ESR 

LJI' 

..lflii' 
~ 

103 104 105 

FREQUECY IN HERTZ 
Dwg. No. A-14 ,642 

TYPE 360Y/OM - 47000/-tF @ 25VOC, BB CASE SIZE 

IMPEDANCE --- ESR 

~ 

.J 
~ 
~ 

i'-~ 
, 

103 104 105 

FREQUENCY IN HERTZ 
Dwg. No. A-14,641 
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Vl 
2: 

10° I 
0 
Z 

0:::: 
Vl 

10
1 W -W 

U 
z '" « 
0 " w 

16
2 

(L 

2: 

Vl 
2: 
I 
0 
z 10° 
0:::: 
Vl 
W 

---
" ....... 

"'l1lI 

W 
U 
z 
« 1 0-1 
0 
W 
(L 

2: 

......... 

TYPE 36DY IDM 

TYPICAL CURVES @ + 25°C 

TYPE 36DY/DM - 33000/-LF @ 100VDC, DE CASE SIZE 

I' 
~ 

IMPEDANCE --- ESR 

104 

FREQUENCY IN HERTZ 

!III 

~ 

Dwg. No. A-14,640 

TYPE 36DY/DM - 2700/-LF @ 200VDC, BC CASE SIZE 

IMPEDANCE 
--- ESR 

, 
"'l1lI 

~~ 

"'" "'" ~ 

"'- ~ 

',,- ~ I"'" ... 
-I"· --~-~ ~. ~-,-..-

103 104 105 

FREQUENCY IN HERTZ 
Dwg, No, A-14,639 
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TYPE 360Y 10M 

TYPICAL CURVES @ +25°C 

TYPE 360Y 10M - 560J.(F @ 350VOC, AL CASE SIZE 

IMPEDANCE 
VJ 
2: f'- --- ESR 

I 
0 
z 10° 

" ~ 
0:: 
VJ 
W -W 
U 
z 
<! 10-1 
0 

" ~ ~ ---w 
a.. 
2: ~ 

103 104 105 

FREQUENCY IN HERTZ 

Dwg. No. A-14 ,638 

TYPE 360Y 10M - 3300J.(F @ 450 VOC, DE CASE SIZE 

IMPEDANCE 
VJ 
2: --- ESR 

I 
0 
z 10° 

0:: 
VJ 
W - "-
W 
U 
z 
<! 10 -1 
0 

" ~ " ~~ 
w 
a.. 
2: ........ I~ ...... ........ Il1o.. 7 - r- '.~ ~ ~ -- !-III 

1-- Iii .. 

103 104 105 

FREQUENCY IN HERTZ 

Dwg. No. A-14,637 
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+85°C 
Large Can 
Aluminum Capacitors 
Features-

• For Low Temperature Applications 
to -55°C 

• Mil Version Available - to 
MIL-C-39018/04 

• Stud Mount Available 
• Metric Threads Available 

General Specifications -
Operating Temperature: - 55°C - + 85°C. 

Voltage Range: 5 - 250 VDC. 

Capacitance Range: 180jlF -1 F. 

Capacitance Tolerance: -10%, +50%. 

Case Size Range: 1.375" x 1.625" - 3.0" x 
8.675". 

Termination: Screw terminals. 

Life Validation Test: 2000 hours at +85°C: 
Ll CAP ~ 20% from initial measurement. 
Ll ESR ~ 1.3x initial specified limit. 
Ll DCl ~ initial specified limit. 

Shelf Test: 250 hours at +85°C: 
Ll CAP 15% from initial measurement. 
Ll ESR 1.5x initial specified limit. 
Ll DCl ~ 2.0x initial specified limit. 

DC Leakage Current: I = K~CV 
K = 1.5 at +25°C; 9.0 at +85°C. 

C in jlF, V in Volts, I in jlA 

Ripple Current Multipliers: 
TEMPERATURE 

Ambient Temperature 
+65°C +55°C +45°C & Below 

1.22 1.41 1.58 1.73 

The rated 120 Hz rms ripple current for 
capacitors with cases 1%" (34.9 mm) and 2" (50.8 
mm) in diameter must be multiplied by the factors 
shown in the following table: 

241 

Type 602D/DM 

Frequency in Hz 

SPRAGUE. 
lI:TRAlYTlC· 

120gg~~ 6~ 
+8S-C 

991 3 

WVDC 
Rated 50 60 100 400 1000 & Up 
0-50 

51-250 
0.80 
0.78 

0.85 
0.83 

0.98 1.10 
0.96 1.15 

1.15 
1.20 

The rated 120 Hz rms ripple current fo r 
capacitors with cases 2112" (63.5 mm) and 3" (76.2 
mm) in diameter must be multiplied by the factors 
shown in the following table: 

WVDC 
Rated 

0-50 
51-250 ----

50 
0.85 
0.85 

Frequency in Hz 
60 100 400 

0.90 0.99 1.02 
0.90 0.98 1.07 

Low Temperature Performance: 

1000 & Up 
1.02 
1.07 

Capacitance Ratio C-55 oc/C+25°C min. @ 120Hz 

Capacitance 
Rated Voltage (VDC) Remaining 

o to 9 65 
10 to 40 75 
41 to 100 80 

101 to 250 60 

ESR Ratio ESR - 55oc/ESR +25°C max. @ 120Hz 

Rated Voltage (V DC) Multiplier 

o to 9 7 
10 to 40 3 
41 to 250 2 

Expected Life: SEE PAGE 270. 

Performance Characteristics: 
SEE PAGE 266. 
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602D/DM 183 F 005 

TYPE 6020/0M 

Catalog Numbering System 

AN 2 A 

L LEAD CODE: A = LOW INSERT 10-32 SCREW THREAD (Standard) 
B = HIGH INSERT 10-32 SCREW THREAD 
o = HIGH CURRENT 1/4-28 SCREW THREAD 
I = HIGH INSERT M5 SCREW THREAD 

CASE STYLE: 2 = PVC INSULATING SLEEVE (Standard) 
5 = PVC SLEEVE WITH RESIN END SEAL 
Required for exposure to 
halogenated cleaning solvents. 

CASE CODE. SEE DIMENSIONS, PAGE 221. 

DC VOLTAGE RATING. IN VOLTS. AN 'R' IS USED TO SIGNIFY A DECIMAL POINT. 

CAPACITANCE TOLERANCE. F = -10, + 50%. 

CAPACITANCE. EXPRESSED IN MICROFARADS. THE FIRST TWO DIGITS ARE SIGNIFICANT FIGURES, THE THIRD IS THE 
NUMBER OF ZEROS. 

SPRAGUE TYPE NUMBER. IDENTIFIES THE BASIC CAPACITOR DESIGN . 
6020 = STANDARD CASE 
602DM = STUD MOUNT CASE 
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TYPE 602D/DM 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current 
Size (inches) 120Hz, + 25°C 120Hz, + 85°C 

!-tF Catalog Number D x L (mO) (A) 

5 VOLTS DC WORKING; 7 VOLTS DC SURGE 
18,000 602D183F005AN2A 1.375 x 1.625 44.0 5.2 
33 ,000 602D333F005AA2A 1.375 x 2.125 28.0 7.2 
39 ,000 602D393F005AM2A 1.375 x 2.625 22.0 8.9 
56,000 602D563F005AB2A 1.375 x 3.125 18.0 10.5 
68,000 602D683F005AL2A 1.375 x 3.625 16.0 12.0 
82 ,000 602D823F005AC2A 1.375 x 4.125 14.0 13.4 

100,000 602D104F005AD2A 1.375 x 4.625 13.0 14.7 
120,000 602D124F005AF2A 1.375 x 5.625 11.0 17.1 

39 ,000 602D393F005BY2A 2.000 x 1.875 23.0 9.7 
56,000 602D563F005BA2A 2.000 x 2.125 18.0 11 .4 
82 ,000 602D823F005BM2A 2.000 x 2.625 12.9 14.5 

120,000 602D124F005BB2A 2.000 x 3.125 10.4 17.2 
150,000 602D154F005BL2A 2.000 x 3.625 8.9 19.7 
180,000 602D184F005BC2A 2.000 x 4. 125 8.0 21 .9 
270,000 602D274F005BF2A 2.000 x 5.625 6.4 27.9 

180,000 602D184F005CB2A 2.500 x 3.125 S.7 26.8 
270,000 602D274FOOSCC2D 2.500 x 4.125 4. 5 33.5 
330,000 602D334FOOSCD2D 2.500 x 4.625 4.3 35.9 
470,000 602D474FOOSCF2D 2.S00 x 5.625 3.9 40.7 

330,000 602D334FOOSDL2D 3.000 x 3.625 5.1 33.7 
390,000 602D394FOOSDC2D 3. 000 x 4. 125 4.7 36.7 
470,000 602D474F005DD2D 3.000 x 4.625 4.3 40.1 
560,000 602DS64F005DE2D 3.000 x 5.125 4.1 42 .7 
680,000 602D684F005DF2D 3.000 x S.625 3.9 45.4 

1,000,000 602D105F005DJ2D 3.000 x 8.625 3.3 50.0 
7.5 VOLTS DC WORKING; 10 VOLTS DC SURGE 

15,000 602D153F7R5AN2A 1.375 x 1.625 46.0 5.1 
22 ,000 602D223F7R5AA2A 1.375 x 2.125 29.0 7.1 
33,000 602D333F7R5AM2A 1.375 x 2.625 22.0 8.8 
47,000 602D473F7R5AB2A 1.375 x 3.125 18.2 10.4 
56 ,000 602D563F7R5AL2A 1.375 x 3.625 15.7 11 .9 
68,000 602D683F7R5AC2A 1.375 x 4.125 14.1 13.3 
82,000 602D823F7R5AE2A 1.375 x 5.125 12.0 15.8 

100,000 602D104F7R5AF2A 1.375 x 5.625 11 .3 17.0 

33,000 602D333F7R5BY2A 2.000 x 1.875 24.0 9.6 
47,000 602D473F7R5BA2A 2.000 x 2.125 18.2 11 .3 
68,000 602D683F7R5BM2A 2.000 x 2.625 13.1 14.4 
82,000 602D823F7R5BB2A 2.000 x 3.12S 10.5 17.2 

100,000 602D104F7R5BL2A 2.000 x 3.625 9.0 19.6 
120,000 602D124F7R5BC2A 2.000 x 4.125 8.0 21 .9 
150,000 602D154F7R5BD2A 2.000 x 4.625 7.3 24.1 
180,000 602D184F7R5BF2A 2.000 x 5.625 6.4 27.9 

150,000 602D154F7R5CB2A 2.500 x 3.125 5.8 26 .6 
220,000 602D224F7R5CC2D 2.500 x 4.125 4.7 32 .8 
270,000 602D274F7R5CD2D 2.500 x 4.625 4.3 35.8 
330,000 602D334F7R5CF2D 2.500 x 5.62S 4.0 40.2 

270,000 602D274F7R5DL2D 3.000 x 3.625 5.1 33 .7 
330,000 602D334F7R5DC2D 3.000 x 4.125 4.7 36.7 
390,000 602D394F7R5DD2D 3.000 x 4.625 4.3 40.1 
470,000 602D474F7R5DE2D 3.000 x 5.125 4.1 42 .7 
820,000 602D824F7R5DJ2D 3.000 x 8.625 3.3 SO.O 
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TYPE 6020/0M 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current 
Size (inches) 120Hz, + 25°C 120Hz, + 85°C 

J-tF Catalog Number D x L (mO) (A) 

10 VOLTS DC WORKING; 15 VOLTS DC SURGE 
12,000 602D123F010AN2A 1.375 x 1.625 47.0 5.0 
22 ,000 602D223F010AA2A 1.375 x 2.125 30.0 7.0 
27,000 602D273F010AM2A 1.375 x 2.625 23 .0 8.7 
39,000 602D393F010AB2A 1.375 x 3.125 18.6 10.3 
47,000 602D473F010AL2A 1.375 x 3.625 16.2 11.7 
56,000 602D563F010AC2A 1.375 x 4.125 14.4 13.1 
68 ,000 602D683F010AD2A 1.375 x 4.625 13.2 14.4 
82 ,000 602D823F010AF2A 1.375 x 5.625 11.4 16.9 

27,000 602D273F010BY2A 2.000 x 1.875 24. 0 9.5 
39 ,000 602D393F010BA2A 2.000 x 2.125 18.5 11 .2 
56 ,000 602D563F010BM2A 2.000 x 2.625 13.2 14.3 
82 ,000 602D823F010BB2A 2.000 x 3.125 10.6 17. 1 

100,000 602D104F010BL2A 2.000 x 3.625 9.1 19.5 
120,000 602D1 24F010BC2A 2.000 x 4.125 8.1 21 .8 
180,000 602D184F010BF2A 2. 000 x 5.625 6.4 27.9 

120,000 602D124F010CB2A 2.500 x 3.125 5.9 26.4 
180,000 602D184F010CC2D 2.500 x 4.125 4.8 32.4 
220,000 602D224F010CD2D 2.500 x 4.625 4.4 35.4 
270,000 602D274F010CF2D 2.500 x 5.625 4.0 40.2 

220,000 602D224F010DL2D 3.000 x 3.625 5.1 33.7 
270,000 602D274F010DC2D 3. 000 x 4.125 4.7 36.7 
330,000 602D334F010DD2D 3.000 x 4.625 4.3 40.1 
390,000 602D394F010DE2D 3.000 x 5.125 4.1 42.7 
470,000 602D474F010DF2D 3.000 x 5.625 4. 0 44.8 
680,000 602D684F010DJ2D 3.000 x 8.625 3.3 50.0 

15 VOLTS DC WORKING; 20 VOLTS DC SURGE 
10,000 602D103F015AN2A 1.375 x 1.625 50.0 4.9 
15,000 602D153F015AA2A 1.375 x 2.125 32.0 6.7 
22,000 602D223F015AM2A 1.375 x 2.625 24. 0 8.4 
27,000 602D273F015AB2A 1.375 x 3.125 19.5 10.0 
33 ,000 602D333F015AL2A 1.375 x 3.625 16.9 11.5 
39,000 602D393F015AC2A 1.375 x 4.125 15.1 12.8 
47,000 602D473F015AD2A 1.375 x 4.625 13.7 14. 1 
56,000 602D563F015AE2A 1.375 x 5.125 12.7 15.4 

22 ,000 602D223F015BY2A 2.000 x 1.875 26.0 9.2 
27 ,000 602D273F015BA2A 2.000 x 2.125 19.7 10.9 
39 ,000 602D393F015BM2A 2.000 x 2.625 14.1 13.9 
56 ,000 602D563F015BB2A 2.000 x 3.125 11 .3 16.5 
68 ,000 602D683F015BL2A 2.000 x 3.625 9.6 19.0 
82 ,000 602D823F015BC2A 2.000 x 4.125 8.6 21 .1 

100,000 602D104F015BD2A 2.000 x 4.625 7.8 23.3 
120,000 602D124F015BE2A 2.000 x 5.625 6.7 27.3 

100,000 602D104F015CB2A 2.500 x 3.125 6.4 25.3 
150,000 602D154F015CC2D 2.500 x 4.125 5.0 31 .8 
180,000 602D184F015CD2D 2.500 x 4.625 4.7 34.3 
220,000 602D224F015CF2D 2.500 x 5.625 4.2 39.2 

180,000 602D184F015DL2D 3.000 x 3.625 5.6 32.1 
220,000 602D224F015DC2D 3.000 x 4.125 5.0 35.6 
270,000 602D274F015DE2D 3.000 x 5.125 4.4 41 .2 
330,000 602D334F015DF2D 3.000 x 5.625 4.2 43.8 
560,000 602D564F015DJ2D 3.000 x 8.625 3.5 50.0 
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TYPE 602D/DM 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current 
Size (inches) 120Hz, + 25°C 120Hz, + 85 °C 

JlF Catalog Number D x L (mn) (A) 

20 VOLTS DC WORKING; 30 VOLTS DC SURGE 
6,800 602D682F020AN2A 1.375 x 1.625 50.0 4.9 

12,000 602D123F020AA2A 1.375 x 2.125 32.0 6.7 
15,000 602D153F020AM2A 1.375 x 2.625 24.0 8.4 
22,000 602D223F020AB2A 1.375 x 3.125 19.8 15.8 
27,000 602D273F020AL2A 1.375 x 3.625 17.1 13.8 
33,000 602D333F020AC2A 1.375 x 4.125 15.1 12.8 
39,000 602D393F020AE2A 1.375 x 5.125 12.8 15.3 
47,000 602D473F020AF2A 1.375 x 5.625 12.0 16.5 

15,000 602D153F020BY2A 2.000 x 1.875 26.0 9.1 
22,000 602D223F020BA2A 2.000 x 2.125 19.8 10.9 
33,000 602D333F020BM2A 2.000 x 2.625 14.1 13.9 
39,000 602D393F020BB2A 2.000 x 3.125 11 .3 16.5 
56,000 602D563F020BL2A 2.000 x 3.625 9.7 18.9 
68,000 602D683F020BC2A 2.000 x 4.125 8.6 21 .1 

100,000 602Dl04F020BF2A 2.000 x 5.625 6.7 27.3 

68,000 602D683F020CB2A 2.500 x 3.125 6.4 25.3 
100,000 602Dl04F020CC2D 2.500 x 4.125 5.1 31.5 
120,000 602D124F020CD2D 2.500 x 4.625 4.8 33 .9 
150,000 602D154F020CF2D 2.500 x 5.625 4.2 39 .2 

120,000 602D124F020DL2D 3.000 x 3.625 5.6 32 .1 
150,000 602D154F020DC2D 3.000 x 4.125 5.0 35 .6 
180,000 602D184F020DD2D 3.000 x 4.625 4.7 38.3 
220,000 602D224F020DE2D 3.000 x 5.125 4.4 41 .2 
390,000 602D394F020DJ2D 3.000 x 8.625 3.5 50.0 

25 VOLTS DC WORKING; 40 VOLTS DC SURGE 
5,600 602D562F025AN2A 1.375 x 1.625 52 .0 4.7 

10,000 602Dl03F025AA2A 1.375 x 2.125 33.0 6.6 
12,000 602D123F025AM2A 1.375 x 2.625 25.0 8.3 
18,000 602D183F025AB2A 1.375 x 3.125 20.0 9.8 
22 ,000 602D223F025AL2A 1.375 x 3.625 17.7 11 .2 
27,000 602D273F025AD2A 1.375 x 4.625 14.3 13.8 
33 ,000 602D333F025AE2A 1.375 x 5.125 13.2 15.1 

12,000 602D123F025BY2A 2.000 x 1.875 26.0 9.0 
18,000 602D183F025BA2A 2.000 x 2.125 20.0 10.7 
27,000 602D273F025BM2A 2.000 x 2.625 14.4 13.7 
33,000 602D333F025BB2A 2.000 x 3.125 11 .6 16.3 
39,000 602D393F025BL2A 2.000 x 3.625 9.8 18.8 
47,000 602D473F025BC2A 2.000 x 4.125 8.7 21 .0 
56,000 602D563F025BD2A 2.000 x 4.625 7.9 23.1 
82 ,000 602D823F025BF2A 2.000 x 5.625 6.8 27.1 

56,000 602D563F025CB2A 2.500 x 3.125 6.6 24 .9 
82 ,000 602D823F025CC2D 2.500 x 4.125 5.2 31 .2 

100,000 602Dl04F025CD2D 2.500 x 4.625 4.9 33 .6 
120,000 602D124F025CF2D 2.500 x 5.625 4.3 38 .8 

100,000 602Dl04F025DL2D 3.000 x 3.625 5.7 31 .8 
120,000 602D124F025DC2D 3.000 x 4.125 5.1 35.3 
150,000 602D154F025DD2D 3.000 x 4.625 4.8 37.9 
180,000 602D184F025DE2D 3.000 x 5.125 4.4 41 .2 
330,000 602D334F025DJ2D 3.000 x 8.625 3.5 50.0 
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TYPE 6020/0M 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current 
Size (inches) 120Hz, + 25°C 120Hz, + 85 °C 

JLF Catalog Number 0 x L (mOl (Al 

30 VOLTS DC WORKING; 45 VOLTS DC SURGE 
5,600 6020562F030AN2A 1.375 x 1.625 53.0 4.7 
8,200 6020822F030AA2A 1.375 x 2.125 33.0 6.6 

12,000 6020123F030AM2A 1.375 x 2.625 26.0 8.1 
15,000 6020153F030AB2A 1.375 x 3.125 21.0 9.7 
18,000 6020183F030AL2A 1.375 x 3.625 17. 8 11 .2 
22,000 6020223F030AC2A 1.375 x 4.125 15.8 12.5 
27,000 6020273F030A02A 1.375 x 4.625 14.4 13.8 
33,000 6020333F030AF2A 1.375 x 5.625 12.4 16.2 

12,000 6020123F030BY2A 2.000 x 1.875 27.0 9.0 
15,000 6020153F030BA2A 2.000 x 2.125 21.0 10.7 
22,000 6020223F030BM2A 2.000 x 2.625 14.6 13.6 
33,000 6020333F030BB2A 2.000 x 3.125 11.7 16.3 
39,000 6020393F030BL2A 2.000 x 3.625 10.0 18.6 
47,000 6020473F030BC2A 2. 000 x 4.125 8.8 20.9 
56,000 6020563F030B02A 2.000 x 4.625 8.0 23.0 
68,000 6020683F030BF2A 2.000 x 5.625 6.8 27.1 

56,000 6020563F030CB2A 2.500 x 3.125 6.6 24.9 
82,000 6020823F030CC20 2.500 x 4.125 5.2 31 .2 

100,000 6020104F030C020 2.500 x 4.625 4.8 33.9 
120,000 6020124F030CF20 2.500 x 5.625 4.3 38.8 

100,000 6020104F0300L20 3.000 x 3.625 5.7 31 .8 
120,000 6020124F0300C20 3.000 x 4.125 5.1 35.3 
150,000 6020154F0300E20 3.000 x 5.125 4.4 41 .2 
180,000 6020184F0300F20 3.000 x 5.625 4.2 43.8 
270,000 6020274F0300J20 3.000 x 8.625 3.5 50.0 

40 VOLTS DC WORKING; 55 VOLTS DC SURGE 
3,300 6020332F040AN2A 1.375 x 1.625 60.0 4.4 
5,600 6020562F040AA2A 1.375 x 2.125 37.0 6.2 
6,800 6020682F040AM2A 1.375 x 2.625 28.0 7.8 

10,000 6020103F040AB2A 1.375 x 3.125 23.0 9.2 
12,000 6020123F040AL2A 1.375 x 3.625 19.8 10.6 
15,000 6020153F040A02A 1.375 x 4.625 15.7 13.2 
18,000 6020183F040AE2A 1.375 x 5.125 14.6 14.3 

6,800 6020682F040BY2A 2.000 x 1.875 29.0 8.6 
10,000 6020103F040BA2A 2.000 x 2.125 22.0 10.2 
15,000 6020153F040BM2A 2.000 x 2.625 15.8 13.1 
18,000 6020183F040BB2A 2.000 x 3.125 12.6 15.7 
22,000 6020223F040BL2A 2.000 x 3.625 10.6 18.1 
27,000 6020273F040BC2A 2.000 x 4.125 9.4 20.2 
33,000 6020333F040B02A 2.000 x 4.625 8.5 22.3 
47,000 6020473F040BF2A 2.000 x 5.625 7.3 26.1 

33 ,000 6020333F040CB2A 2.500 x 3.125 7.3 23.7 
47,000 6020473F040CC2A 2.500 x 4.125 5.7 29.8 
56,000 6020563F040C020 2.500 x 4.625 5.2 32.6 
68,000 6020683F040CF20 2.500 x 5.625 4.5 37.9 

56,000 6020563F0400L20 3.000 x 3.625 5.9 31 .3 
68,000 6020683F0400C20 3.000 x 4.125 5.4 34.3 
82,000 6020823F0400020 3.000 x 4.625 4.9 37.5 

100,000 6020104F0400E20 3.000 x 5.125 4.7 39.9 
180,000 6020184F0400J20 3.000 x 8.625 3.6 50.0 

246 



1ft ,t:. SPR~GUE · LARGE CAN CAPACITORS 
\\'!J1l1 

TYPE 602D/DM 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current 
Size (inches) 120Hz, + 25°C 120Hz, + 85°C 

J.LF Catalog Number D x L (mfl) (A) 

50 VOLTS DC WORKING; 75 VOLTS DC SURGE 
2,700 602D272F050AN2A 1.375 x 1.625 64.0 4.3 
4,700 602D472F050AA2A 1.375 x 2.125 40.0 6.0 
5,600 602D562F050AM2A 1.375 x 2.625 30.0 7.6 
8,200 602D822F050AB2A 1.375 x 3.125 24.0 9.0 

10,000 602D103F050AL2A 1.375 x 3.625 21 .0 10.4 
12,000 602D123F050AD2A 1.375 x 4.625 16.9 12.7 
15,000 602D153F050AE2A 1.375 x 5.125 15.4 13.9 

5,600 602D562F050BY2A 2.000 x 1.875 31 .0 8.4 
8,200 602D822F050BA2A 2.000 x 2.125 24.0 10.0 

12,000 602D123F050BM2A 2.000 x 2.625 16.9 12.7 
15,000 602D153F050BB2A 2.000 x 3.125 13.3 15.2 
18,000 602D183F050BL2A 2.000 x 3.625 11 .2 17.6 
22 ,000 602D223F050BC2A 2.000 x 4.125 9.8 19.8 
27,000 602D273F050BD2A 2.000 x 4.625 8.8 21 .9 
33,000 602D333F050BF2A 2.000 x 5.625 7.5 25.8 

27,000 602D273F050CB2A 2.500 x 3.125 7.7 23.1 
39 ,000 602D393F050CC2A 2.500 x 4.125 5.9 29.3 
47,000 602D473F050CD2D 2.500 x 4.625 5.5 31 .7 
56,000 602D563F050CF2D 2.500 x 5.625 4.8 36.7 

47,000 602D473F050DL2D 3.000 x 3.625 6.2 30.5 
56,000 602D563F050DC2D 3.000 x 4.1 25 5.5 34.0 
68,000 602D683F050DD2D 3.000 x 4.625 5.0 37.2 
82,000 602D823F050DE2D 3.000 x 5.125 4.8 39.5 

150,000 602D154F050DJ2D 3.000 x 8.625 3.6 56.3 

63 VOLTS DC WORKING; 90 VOLTS DC SURGE 
1,800 602D182F063AN2A 1.375 x 1.625 71 .0 4.1 
3,300 602D332F063AA2A 1.375 x 2.125 44 .0 5.7 
4,700 602D472F063AM2A 1.375 x 2.625 33.0 7.2 
5,600 602D562F063AB2A 1.375 x 3.125 26.0 8.6 
6,800 602D682F063AL2A 1.375 x 3.625 23.0 9.9 
8,200 602D822F063AC2A 1.375 x 4. 125 19.8 11 .2 

10,000 602D103F063AD2A 1.375 x 4.625 18.2 12.3 
12,000 602D123F063AE2A 1.375 x 5.125 16.3 13.5 

4,700 602D472F063BY2A 2.000 x 1.875 34.0 7.9 
5,600 602D562F063BA2A 2.000 x 2.125 26.0 9.5 
8,200 602D822F063BM2A 2.000 x 2.625 18.1 12.2 

12,000 602D123F063BB2A 2.000 x 3.125 14.6 14.5 
15,000 602D153F063BL2A 2.000 x 3.625 12.3 16.8 
18,000 602D183F063BC2A 2.000 x 4.125 10.5 19.1 
22 ,000 602D223F063BD2A 2.000 x 4.625 9.5 21 .1 
27,000 602D273F063BF2A 2.000 x 5.625 8.1 24.8 

18,000 602D183F063CB2A 2.500 x 3.125 8.5 22.0 
27,000 602D273F063CC2A 2.500 x 4.125 6.4 28.1 
33,000 602D333F063CD2D 2.500 x 4.625 5.8 30.8 
47,000 602D473F063CF2D 2.500 x 5.625 5.0 35.9 

39,000 602D393F063DL2D 3.000 x 3.625 6.4 30.0 
47,000 602D473F063DC2D 3.000 x 4.125 5.7 33.4 
56,000 602D563F063DD2D 3.000 x 4.625 5.2 36.4 
68 ,000 602D683F063DF2D 3.000 x 5.625 4.5 42 .3 

120,000 602D124F063DJ2D 3.000 x 8.625 3.7 55.6 
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«OI) SPR~GUE(' _________ L_A_RG_E_C_A_N _CA_P_A_CI_TO_R_S 

TYPE 602D/DM 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current 
Size (inches) 120Hz, + 25°C 120Hz, + 85 °C 

J.tF Catalog Number D x L (mO) (A) 

75 VOLTS DC WORKING; 100 VOLTS DC SURGE 
1,800 602D182F075AN2A 1.375 x 1.625 123.0 3.1 
2,700 602D272F075AA2A 1.375 x 2.125 75.0 4.4 
3,900 602D392F075AM2A 1.375 x 2.625 55.0 5.6 
4,700 602D472F075AB2A 1.375 x 3.125 43.0 6.7 
5,600 602D562F075AL2A 1.375 x 3.625 36.0 7.8 
6,800 602D682F075AC2A 1.375 x 4.125 32.0 8.8 
8,200 602D822F075AD2A 1.375 x 4.625 28.0 9.9 

10,000 602D103F075AE2A 1.375 x 5.125 26.0 10.8 

3,900 602D392F075BY2A 2.000 x 1.875 57.0 6.1 
4,700 602D472F075BA2A 2.000 x 2.125 43.0 7.3 
8,200 602D822F075BM2A 2.000 x 2.625 29.0 9.6 

10,000 602D103F075BB2A 2.000 x 3.125 24.0 11.3 
12,000 602D123F075BL2A 2.000 x 3.625 19.3 13.4 
15,000 602D153F075BC2A 2.000 x 4. 125 16.3 15.3 
18,000 602D183F075BD2A 2.000 x 4.625 14.2 17.2 
22,000 602D223F075BF2A 2.000 x 5.625 11 .9 20.4 

18,000 602D183F075CB2A 2.500 x 3.125 13.6 17.4 
27,000 602D273F075CC2A 2.500 x 4.125 9.6 22.9 
39,000 602D393F075CF2A 2.500 x 5.625 7.2 29.9 

33,000 602D333F075DL2A 3.000 x 3.625 8.9 25.5 
39,000 602D393F075DC2A 3.000 x 4.125 7.9 28.3 
47,000 602D473F075DD2D 3.000 x 4.625 7.1 31 .2 
56,000 602D563F075DE2D 3.000 x 5.125 6.5 33.9 

100,000 602D104F075DJ2D 3.000 x 8.625 4.7 49.3 

100 VOLTS DC WORKING; 150 VOLTS DC SURGE 
680 602D681 F1 00AN2A 1.375 x 1.625 169.0 2.6 

1,200 602D122F100AA2A 1.375 x 2.125 104.0 3.7 
1,500 602D152F100AM2A 1.375 x 2.625 75.0 4.8 
2,200 602D222F100AB2A 1.375 x 3.125 59.0 5.8 
2,700 602D272F100AL2A 1.375 x 3.625 49.0 6.7 
3,300 602D332F100AD2A 1.375 x 4.625 37.0 8.6 
3,900 602D392F100AE2A 1.375 x 5.125 33.0 9.5 
4,700 602D472F100AF2A 1.375 x 5.625 30.0 10.4 

1,500 602D152F100BY2A 2.000 x 1.875 80.0 5.2 
2,200 602D222F100BA2A 2.000 x 2.125 59.0 6.3 
3,300 602D332F100BM2A 2.000 x 2.625 40.0 8.2 
3,900 602D392F100BB2A 2.000 x 3.125 30.0 10.1 
5,600 602D562F100BL2A 2.000 x 3.625 25.0 11.9 
6,800 602D682F100BC2A 2.000 x 4.125 21 .0 13.5 

10,000 602D103F100BF2A 2.000 x 5.625 15.0 18.2 

6,800 602D682F100CB2A 2.500 x 3.125 17.5 15.3 
10,000 602D103F100CC2A 2.500 x 4.125 12.8 19.8 
12,000 602D123F100CD2A 2.500 x 4.625 11 .2 22.2 
15,000 602D153F100CF2A 2.500 x 5.625 9.1 26.6 

12,000 602D123F100DL2A 3.000 x 3.625 11 .3 22 .6 
15,000 602D153F100DC2A 3.000 x 4.125 9.7 25.6 
18,000 602D183F100DD2A 3.000 x 4.625 8.7 28.2 
22,000 602D223F100DE2D 3.000 x 5.125 8.0 30.6 
39,000 602D393F100DJ2D 3.000 x 8.625 5.4 46.0 

248 



(0i!) SPRnGUE' LARGE CAN CAPACITORS 

TYPE 6020/0M 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current 
Size (inches) 120Hz, + 25°C 120Hz, + 85°C 

/-tF Catalog Number 0 x L (mn) (A) 

150 VOLTS DC WORKING; 200 VOLTS DC SURGE 
270 6020271 F150AN2A 1.375 x 1.625 359.0 1.8 
470 6020471F150AA2A 1.375 x 2.125 210.0 2.6 
560 6020561 F150AM2A 1.375 x 2.625 149.0 3.3 
820 6020821 F150AB2A 1.375 x 3.125 117.0 4.1 

1,000 6020102F150AL2A 1.375 x 3.625 98.0 4.7 
1,200 6020122F150AC2A 1.375 x 4.125 82.0 5.5 
1,500 6020152F150AE2A 1.375 x 5.125 67.0 6.7 

560 6020561F150BY2A 2.000 x 1.875 159.0 3.6 
820 6020821F150BA2A 2.000 x 2.125 119.0 4.4 

1,200 6020122F150BM2A 2.000 x 2.625 82.0 5.7 
1,500 6020152F150BB2A 2.000 x 3.125 62.0 7.0 
1,800 6020182F150BL2A 2.000 x 3.625 50.0 8.3 
2,200 602D222F150BC2A 2.000 x 4.125 42.0 9.5 
2,700 602D272F150B02A 2.000 x 4.625 35.0 10.9 
3,300 6020332F150BF2A 2.000 x 5.625 28.0 13.2 

2,700 6020272F150CB2A 2.500 x 3.125 37.0 10.6 
3,900 6020392F150CC2A 2.500 x 4.125 25.0 14.2 
4,700 6020472F150CD2A 2.500 x 4.625 22.0 16.0 
5,600 6020562F150CF2A 2.500 x 5.625 17.2 19.4 

4,700 6020472F150DL2A 3.000 x 3.625 22.0 16.4 
5,600 6020562F150DC2A 3.000 x 4. 125 18.3 18.6 
6,800 602D682F150DD2A 3.000 x 4. 625 16.0 20.8 
8,200 6020822F1500E2A 3.000 x 5.125 14.3 22.8 

15,000 6020153F150DJ20 3.000 x 8.625 9.5 34.7 

200 VOLTS DC WORKING; 250 VOLTS DC SURGE 
220 602D221 F200AN2A 1.375 x 1.625 516.0 1.5 
330 6020331F200AA2A 1.375 x 2.125 304.0 2.1 
470 6020471 F200AM2A 1.375 x 2.625 220.0 3.7 
560 6020561 F200AB2A 1.375 x 3.125 171 .0 3.4 
820 6020821 F200AL2A 1.375 x 3.625 140.0 4.0 

1,000 6020102F200A02A 1.375 x 4.625 104. 0 5.1 
1,200 6020122F200AE2A 1.375 x 5.125 95.0 5.6 

470 602D471 F200BY2A 2.000 x 1.875 234.0 3.0 
560 6020561 F200BA2A 2.000 x 2.125 175.0 3.6 

1,000 6020102F200BM2A 2.000 x 2.625 116.0 4.8 
1,200 6020122F200BB2A 2.000 x 3.125 88.0 5.9 
1,500 6020152F200BL2A 2.000 x 3.625 72.0 6.9 
1,800 6020182F200BC2A 2.000 x 4.125 61 .0 7.9 
2,200 6020222F200B02A 2.000 x 4.625 51.0 9.1 
2,700 6020272F200BF2A 2.000 x 5.625 41.0 11 .0 

2,200 6020222F200CB2A 2.500 x 3.125 53.0 8.8 
3,300 6020332F200CC2A 2.500 x 4.125 35.0 12.0 
3,900 6020392F200C02A 2.500 x 4.625 31 .0 13.4 
4,700 6020472F200CF2A 2.500 x 5.625 24.0 16.3 

3,900 602D392F2000L2A 3.000 x 3.625 30.0 13.8 
4,700 602D472F2000C2A 3.000 x 4.125 25.0 15.8 
5,600 602D562F200DD2A 3.000 x 4.625 22.0 17.8 
6,800 602D682F2000E2A 3.000 x 5.125 19.5 19.6 

12.000 602D123F200DJ2A 3.000 x 8.625 12.7 30.0 
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«~)SPRnGUE " ____________________ L_AR_G_E_C_A_N_C_A_PA_C_IT_O_R_S 
TYPE 602D/DM 

STANDARD RATINGS 
Nominal Case Max. ESR Max. Ripple Current 
Size (inches) 120Hz, + 25°C 120Hz, + 85°C 

J.LF Catalog Number 0 x L (mO) (A) 

250 VOLTS DC WORKING; 300 VOLTS DC SURGE 
180 6020181 F250AN2A 1.375 x 1.625 552.0 1.4 
270 6020271 F250AA2A 1.375 x 2.125 324.0 2.1 
390 6020391 F250AM2A 1.375 x 2.625 231 .0 2.7 
560 6020561 F250AB2A 1.375 x 3.125 182.0 3.2 
680 6020681F250AL2A 1.375 x 3.625 149.0 3.8 
820 6020821F250AC2A 1.375 x 4.125 126.0 4.4 

1,000 6020102F250AE2A 1.375 x 5.125 105.0 5.3 
1,200 6020122F250AF2A 1.375 x 5.625 89.0 6.0 

390 6020391 F250BY2A 2.000 x 1.875 252 .0 2.9 
560 6020561 F250BA2A 2.000 x 2.125 185.0 3.5 
820 6020821 F250BM2A 2.000 x 2.625 124.0 4.7 

1,000 6020102F250BB2A 2.000 x 3.125 96.0 5.7 
1,200 6020122F250BL2A 2.000 x 3.625 76.0 6.7 
1,500 6020152F250BC2A 2.000 x 4.125 63.0 7.8 
1,800 6020182F250B02A 2.000 x 4.625 54.0 8.8 
2,200 6020222F250BF2A 2.000 x 5.625 43.0 10.7 

1,800 6020182F250CB2A 2.500 x 3.125 56.0 8.5 
2,700 6020272F250CC2A 2.500 x 4.125 38.0 11.5 
3,300 6020332F250C02A 2.500 x 4.625 33.0 13.0 
3,900 6020392F250CF2A 2.500 x 5.625 26.0 15.9 

3,300 6020332F2500L2A 3.000 x 3.625 32.0 13.5 
3,900 6020392F2500C2A 3.000 x 4.125 27.0 15.4 
4,700 6020472F250002A 3.000 x 4.625 23.0 17.3 
5,600 6020562F2500E2A 3.000 x 5.125 21 .0 19.1 
6,800 6020682F2500F2A 3.000 x 5.625 18.3 20.9 

10,000 6020103F2500J2A 3.000 x 8.625 12.8 29.9 
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(01i) SPRnGUE' LARGE CAN CAPACITORS 

TYPE 602D/DM 

MAXIMUM CAPACITANCE VALUES PER CASE SIZE (J.LF) 
Case Size (inch) VDC 
Code 0 L 5 6.3 7.5 10 12 15 20 25 30 40 50 63 75 100 150 200 250 

AN 1.375 1.625 20K 17K 15K 13K 12K 10K 7600 6000 5600 3400 2700 2100 1800 750 270 220 190 
AY 1.375 1.875 26K 23K 20K 18K 16K 13K 10K 8000 7400 4500 3600 2800 2400 1000 370 290 250 
AA 1.375 2.125 33K 29K 26K 22K 20K 16K 12K 10K 9200 5700 4700 3500 3000 1200 470 370 320 
AM 1.375 2.625 46K 41K 36K 31K 28K 23K 17K 14K 12K 7900 6400 4900 4200 1700 650 510 450 
AB 1.375 3.125 60K 53K 47K 40K 37K 30K 22K 18K 16K 10K 8200 6300 5400 2200 830 660 570 
AL 1.375 3.625 73K 65K 56K 49K 45K 37K 27K 22K 20K 12K 10K 7700 6600 2700 1000 820 700 
AC 1.375 4.125 87K 77K 68K 58K 53K 43K 33K 26K 24K 14K 11 K 9100 7800 3200 1200 960 830 
AD 1.375 4.625 100K 89K 78K 68K 61K 50K 38K 30K 27K 17K 13K 10K 9100 3700 1300 1100 960 
AE 1.375 5.125 110K 100K 88K 77K 69K 57K 43K 34K 31K 19K 15K 12K 10K 4200 1500 1200 1000 
AF 1.375 5.625 120K 110K 100K 86K 78K 63K 48K 38K 35K 21K 17K 13K 11 K 4700 1700 1400 1200 

EN 1.750 1.625 35K 31K 27K 24K 21K 17K 13K 10K 10K 6200 4900 3700 3200 1300 500 400 340 
EY 1.750 1.875 47K 42K 37K 32K 29K 23K 18K 14K 13K 8100 6500 5000 4300 1700 670 530 460 
EA 1.750 2.125 59K 53K 46K 40K 36K 29K 22K 17K 16K 10K 8100 6200 5300 2200 840 660 580 
EM 1.750 2.625 83K 74K 64K 56K 51K 41K 31K 25K 23K 14K 11 K 8800 7500 3100 1100 930 810 
EB 1.750 3.125 100K 95K 83K 72K 65K 53K 40K 32K 29K 18K 14K 11 K 9700 4000 1500 1200 1000 
EL 1.750 3.625 130K 110K 100K 88K 80K 65K 49K 39K 36K 22K 18K 13K 11 K 4900 1800 1400 1200 
EC 1.750 4.125 150K 130K 120K 100K 95K 77K 58K 47K 42K 26K 21K 16K 14K 5700 2100 1700 1500 
ED 1.750 4.625 170K 150K 130K 120K 100K 89K 67K 53K 49K 30K 24K 18K 16K 6600 2500 2000 1700 
EE 1.750 5.125 200K 180K 150K 130K 120K 100K 77K 61K 56K 34K 27K 21K 18K 7500 2800 2200 1900 
EF 1.750 5.625 220K 200K 170K 150K 130K 110K 86K 68K 62K 38K 31K 23K 20K 8400 3100 2500 2200 

BY 2.000 1.875 45K 40K 35K 30K 27K 22K 17K 13K 12K 7500 6200 4700 4100 1600 620 490 420 
BA 2.000 2.125 60K 54K 47K 40K 37K 30K 22K 18K 16K 10K 8300 6300 5400 2200 830 650 570 
BM 2.000 2.625 91K 81K 70K 62K 55K 45K 34K 27K 25K 15K 12K 9500 8200 3300 1200 1000 850 
BB 2.000 3.125 120K 100K 94K 82K 74K 60K 45K 36K 33K 20K 16K 12K 10K 4500 1600 1300 1100 
BL 2.000 3.625 150K 130K 110K 100K 93K 76K 57K 45K 41K 25K 20K 15K 13K 5600 2000 1600 1400 
BC 2.000 4.125 180K 160K 140K 120K 110K 91K 68K 54K 50K 30K 24K 19K 16K 6800 2400 1900 1700 
BD 2.000 4.625 210K 180K 160K 130K 130K 100K 80K 63K 58K 36K 29K 22K 19K 7900 2900 2300 2000 
BE 2.000 5.125 240K 210K 180K 160K 140K 120K 91K 72K 67K 41K 33K 25K 21K 9000 3300 2600 2200 
BF 2.000 5.625 270K 240K 210K 180K 160K 130K 100K 82K 75K 47K 37K 28K 24K 10K 3700 2900 2500 

CB 2.500 3.125 200K 180K 160K 140K 120K 100K 78K 62K 57K 35K 28K 21K 18K 7700 2800 2200 1900 
CL 2.500 3.625 250K 230K 200K 170K 150K 130K 98K 78K 71K 44K 35K 27K 23K 9600 3500 2800 2400 
CC 2.500 4.125 310K 270K 240K 210K 190K 150K 110K 93K 86K 51K 42K 32K 28K 11 K 4200 3400 2900 
CD 2.500 4.625 360K 320K 280K 240K 220K 180K 130K 100K 100K 62K 49K 38K 32K 13K 5000 3900 3400 
CE 2.500 5.125 410K 370K 320K 280K 250K 200K 150K 120K 110K 70K 57K 43K 37K 15K 5700 4500 3900 
CF 2.500 5.625 470K 410K 360K 310K 280K 230K 160K 140K 120K 79K 64K 49K 42K 17K 6400 5100 4400 

DB 3.000 3.125 300K 270K 230K 220K 180K 150K 110K 92K 84K 52K 42K 32K 27K 11 K 4300 3400 2900 
DL 3.000 3.625 380K 340K 290K 250K 230K 190K 140K 110K 100K 65K 52K 40K 34K 14K 5400 4200 3700 
DC 3.000 4.125 450K 410K 350K 310K 280K 230K 170K 130K 120K 78K 63K 48K 41K 17K 6400 5100 4400 
DO 3.000 4.625 530K 470K 410K 360K 320K 260K 200K 160K 140K 91K 73K 56K 48K 20K 7500 6000 5200 
DE 3.000 5.125 620K 540K 470K 410K 370K 300K 230K 180K 160K 100K 84K 64K 56K 22K 8600 6800 5900 
OF 3.000 5.625 680K 610K 530K 470K 420K 340K 260K 200K 190K 110K 94K 72K 62K 25K 9700 7700 6800 
OJ 3.000 8.625 1000K 1000K 890K 770K 700K 570K 430K 340K 310K 190K 150K 120K 100K 41K 16K 12K 11 K 
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COl) SPRJlGUE® LARGE CAN CAPACITORS 

TYPE 602D/DM 

MAXIMUM 120HZ-25°C ESR LIMITS 
FOR MAXIMUM CAPACITANCE RATINGS (MILLIOHMS) 

Case Size (inch) VDC 
Code 0 L 5 6.3 7.5 10 12 15 20 25 30 40 50 63 75 100 150 200 250 

AN 1.375 1.625 44 45 46 47 47 50 50 52 53 60 64 71 123 169 359 516 552 
AY 1.375 1.875 34 35 35 36 36 38 38 40 40 46 49 54 93 125 261 388 416 
AA 1.375 2.125 28 29 29 30 30 32 32 33 33 37 40 44 75 104 210 304 324 
AM 1.375 2.625 22 22 22 23 23 24 24 25 26 28 30 33 55 75 149 220 231 
AB 1.375 3.125 18.0 17.9 18.2 18.6 18.6 19.5 19.8 20 21 23 24 26 43 59 117 171 182 
AL 1.375 3.625 15.5 15.6 15.7 16.2 16.2 16.9 17.1 17.7 17.8 19.8 21 23 36 49 98 140 149 
AC 1.375 4.125 13.9 14.0 14.1 14.4 14.4 15.1 15.1 15.7 15.8 17.7 18.8 19.8 32 42 82 119 126 
AD 1.375 4.625 12.7 12.8 12.9 13.2 13.2 13.7 13.7 14.3 14.4 15.7 16.9 18.2 28 37 76 104 110 
AE 1.375 5.125 11 .8 11.9 12.0 12.1 12.3 12.7 12.8 13.2 13.3 14.6 15.4 16.3 26 33 67 95 105 
AF 1.375 5.625 11 .1 11.2 11 .3 11.4 11 .4 11 .9 12.0 12.4 12.4 13.5 14.2 15.2 24 30 59 83 89 

EN 1.750 1.625 23 24 24 25 25 27 27 29 28 32 34 39 68 95 194 283 308 
EY 1.750 1.875 18.0 18.3 18.6 19.2 19.3 21 21 22 22 25 26 29 51 72 144 212 226 
EA 1.750 2.125 14.9 15.1 15.5 15.9 16.0 17.0 17.1 18.2 18.1 20 22 24 42 56 115 170 179 
EM 1.750 2.625 11.4 11 .7 11 .9 12 .1 12.3 12.9 13.1 13.5 13.6 15.2 16.5 17.8 30 41 87 121 128 
EB 1.750 3.125 9.7 9.7 9.8 10.2 10.2 10.6 10.8 11.2 11 .3 12 .6 13.5 14.7 24 32 65 94 104 
EL 1.750 3.625 8.5 8.7 8.7 8.8 8.9 9.3 9.4 9.7 9.7 10.8 11 .3 12.7 21 27 54 81 87 
EC 1.750 4.125 7.7 7.8 7.8 8.0 8.0 8.3 8.3 8.7 8.8 9.6 10.1 11.1 17.4 23 47 67 70 
ED 1.750 4.625 7.1 7.2 7.3 7.3 7.3 7.7 7.7 8.0 8.0 8.7 9.3 10.1 15 .6 21 40 57 62 
EE 1.750 5.125 6.5 6.6 6.7 6.8 6.8 7.1 7.1 7.3 7.4 8.1 8.5 9.1 14.2 18.5 36 52 56 
EF 1.750 5.625 6.2 6.::! 6.4 6.4 6.5 6.7 6.7 6.8 7.0 7.5 7.9 8.6 13.1 16.9 33 46 49 

BY 2.000 1.875 23 23 24 24 24 26 26 26 27 29 31 34 57 80 159 234 252 
BA 2.000 2.125 18.0 18.1 18.2 18.5 18.6 19.7 19.8 20 21 22 24 26 43 59 119 175 185 
BM 2.000 2.625 12.9 13.1 13.1 13.2 13.3 14.1 14.1 14.4 14.6 15.8 16.9 18.1 29 40 82 116 124 
BB 2.000 3.125 10.4 10.5 10.5 10.6 10.8 11.3 11.3 11 .6 11.7 12.6 13.3 14.6 24 30 62 88 96 
BL 2.000 3.625 8.9 9.0 9.0 9.1 9.1 9.6 9.7 9.8 10.0 10.6 11 .2 12.3 19.3 25 50 72 76 
BC 2.000 4.125 8.0 8.0 8.0 8.1 8.1 8.6 8.6 8.7 8.8 9.4 9.8 10.5 16.3 21 42 61 63 
BD 2.000 4.625 7.3 7.3 7.3 7.4 7.4 7.8 7.8 7.9 8.0 8.5 8.8 9.5 14.2 18.3 35 51 54 
BE 2.000 5.125 6.7 6.7 6.8 6.8 6.8 7.2 7.2 7.3 7.3 7.8 8.2 8.7 13 .1 16.4 32 45 49 
BF 2.000 5.625 6.4 6.4 6.4 6.4 6.5 6.7 6.7 6.8 6.8 7.3 7.5 8.1 11 .9 15.0 28 41 43 

CB 2.500 3.125 5.7 5.8 5.8 5.9 6.0 6.4 6.4 6.6 6.6 7.3 7.7 8.5 13.6 17.5 37 53 56 
CL 2.500 3.625 5.0 5.1 5.1 5.2 5.4 5.6 5.6 5.7 5.8 6.3 6.6 7.2 11 .2 14.4 30 42 45 
CC 2.500 4.125 4.5 4.7 4.7 4.8 4.8 5.0 5.1 5.2 5.2 5.7 5.9 6.4 9.6 12.8 25 35 38 
CD 2.500 4.625 4.3 4.3 4.3 4.4 4.4 4.7 4.8 4.9 4.8 5.2 5.5 5.8 8.7 11.2 22 31 33 
CE 2.500 5.125 4.1 4.1 4.1 4.2 4.2 4.4 4.4 4.5 4.5 4.9 5.0 5.4 7.9 10.1 19.0 27 29 
CF 2.500 5.625 3.9 3.9 4.0 4.0 4.0 4.2 4.2 4.3 4.3 4.5 4.8 5.0 7.2 9.1 17.2 24 26 

DB 3.000 3.125 5.7 5.8 5.8 5.8 5.8 6.4 6.4 6.5 6.5 6.8 7.1 7.3 10.6 13.7 26 27 40 
DL 3.000 3.625 5.1 5.1 5.1 5.1 5.1 5.6 5.6 5.7 5.7 5.9 6.2 6.4 8.9 11.3 22 30 32 
DC 3.000 4.125 4.7 4.7 4.7 4.7 4.7 5.0 5.0 5.1 5.1 5.4 5.5 5.7 7.9 9.7 18.3 25 27 
DO 3.000 4.625 4.3 4.3 4.3 4.3 4.3 4.7 4.7 4.8 4.8 4.9 5.0 5.2 7.1 8.7 16.0 22 23 
DE 3.000 5.125 4.1 4.1 4.1 4.1 4.1 4.4 4.4 4.4 4.4 4.7 4.8 4.9 6.5 8.0 14.3 19.5 21 
OF 3.000 5.625 3.9 3.9 3.9 4.0 4.0 4.2 4.2 4.2 4.2 4.4 4.4 4.5 6.0 7.3 12.9 17.4 18.3 
OJ 3.000 8.625 3.3 3.3 3.3 3.3 3.3 3.5 3.5 3.5 3.5 3.6 3.6 3.7 4.7 5.4 9.5 12.7 12.8 
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~SPRnGUE '~~~~~~~~~~_L_AR_G_E_C_A_N_C_AP_A_C_IT_O_RS 
TYPE 602D/DM 

MAXIMUM 120HZ·8S °C RIPPLE CURRENT LIMITS 
FOR MAXIMUM CAPACITANCE VALUES (AMPERES) 

Case Size (inch) VDC 
Code 0 L 5 6.3 7.5 10 12 15 20 25 30 40 50 63 75 100 150 200 250 

AN 1.375 1.625 5.2 5.1 5.1 5.0 5.0 4.9 4.9 4.7 4.7 3.9 4.3 4.1 3.1 2.6 1.8 1.5 1.4 
AY 1.375 1.875 6.3 6.1 6.1 6.1 6.0 5.8 5.8 5.7 5.7 4.7 5.2 4.9 3.7 3.2 2.2 1.8 1.7 
AA 1.375 2.125 7.2 7.1 7.1 7.0 6.9 6.7 6.7 6.6 6.6 5.4 6.0 5.7 4.4 3.7 2.6 2.1 2.1 
AM 1.375 2.625 8.9 8.8 8.8 8.7 8.6 8.4 8.4 8.3 8.1 6.8 7.6 7.2 5.6 4.8 3.3 3.7 2.7 
AB 1.375 3.125 10.5 10.5 10.4 10.3 10.3 10.0 10.0 9.8 9.7 8.1 9.0 8.6 6.7 5.8 4.1 3.4 3.2 
AL 1.375 3.625 12.0 11.9 11.9 11.7 11.7 11.5 11.4 11.2 11.2 9.3 10.4 9.9 7.8 6.7 4.7 4.0 3.8 
AC 1.375 4.125 13.4 13.3 13.3 13.1 13.1 12.8 12.8 12.6 12.5 10.4 11 .5 11.2 8.8 7.7 5.5 4.5 4.4 
AD 1.375 4.625 14.7 14.6 14.6 14.4 14.4 14.1 14.1 13.8 13.8 11.5 12.7 12.3 9.9 8.6 6.0 5.1 5.0 
AE 1.375 5.125 16.0 15.9 15.8 15.7 15.6 15.4 15.3 15.1 15.0 12.6 13.9 13.5 10.8 9.5 6.7 5.6 5.3 
AF 1.375 5.625 17.1 17.0 17.0 16.9 16.9 16.5 16.5 16.2 16.2 13.6 15.1 14.6 11.7 10.4 7.4 6.2 6.0 

EN 1.750 1.625 8.4 8.3 8.2 8.1 8.0 7.8 7.8 7.5 7.6 6.3 6.9 6.5 4.9 4.1 2.9 2.4 2.3 
EY 1.750 1.875 10.0 9.9 9.8 9.7 9.6 9.3 9.4 9.1 9.1 7.5 8.3 7.8 5.9 5.0 3.5 2.9 2.8 
EA 1.750 2.125 11.5 11.4 11 .3 11.1 11.1 10.7 10.7 10.4 10.4 8.5 9.5 9.0 6.9 5.9 4.1 3.4 3.3 
EM 1.750 2.625 14.2 14 .0 13.9 13.8 13.7 13.3 13.2 13.0 13.0 10.8 11.8 11 .3 8.7 7.5 5.1 4.3 4.2 
EB 1.750 3.125 16.4 16.4 16.4 16.0 16.0 15.7 15.6 15.3 15.2 12.8 13.9 13.3 10.5 9.0 6.3 5.3 5.0 
EL 1.750 3.625 18.6 18.4 18.4 18.3 18.2 17.8 17.7 17.4 17.4 14.6 16.2 15.2 11 .8 10.5 7.3 6.0 5.8 
EC 1.750 4.125 20.6 20.5 20.5 20.3 30.3 19.9 19.9 19.4 19.3 16.2 18.0 17.2 13.7 11 .8 8.3 7.0 6.8 
ED 1.750 4.625 22.6 22.4 22.2 22.2 22.2 21.7 21.7 21.2 21.2 17.9 19.7 18.9 15.2 13.3 9.5 7.9 7.6 
EE 1.750 5.125 24.6 24.4 24.3 24.1 24.1 23.6 23.6 23.2 23.1 19.4 21.5 20.8 16.6 14.6 10.5 8.7 8.4 
EF 1.750 5.625 26.2 26.0 25.8 25.8 25.6 25.2 25.2 25.1 24.7 21.0 23 .2 22.3 18.0 15.9 11.4 9.6 9.3 

BY 2.000 1.875 9.7 9.6 9.6 9.5 9.5 9.2 9.1 9.0 9.0 7.4 8.4 7.9 6.1 5.2 3.6 3.0 2.9 
BA 2.000 2.125 11.4 11.4 11.3 11.2 11.2 10.9 10.9 10.7 10.7 8.8 10.0 9.5 7.3 6.3 4.4 3.6 3.5 
BM 2.000 2.625 14.5 14.4 14.4 14.3 14.3 13.9 13.9 13.7 13.6 11.3 12.7 12.2 9.6 8.2 5.7 4.8 4.7 
BB 2.000 3.125 17.2 17.2 17.2 17.1 16.9 16.5 16.5 16.3 16.3 13.5 15.2 14.5 11.3 10.1 7.0 5.9 5.7 
BL 2.000 3.625 19.7 19.6 19.6 19.5 19.5 19.0 18.9 18.8 18.6 15.5 17.6 16.8 13.4 11.9 8.3 6.9 6.7 
BC 2.000 4.125 21 .9 21 .9 21.9 21 .8 21.8 21 .1 21.1 21.0 20.9 17.4 19.8 19.1 15.3 13.5 9.5 7.9 7.8 
BD 2.000 4.625 24.1 24 .1 24.1 23.9 23 .9 23 .3 23.3 23.1 23.0 19 .1 21.9 21.1 17.2 15.2 10.9 9.1 8.8 
BE 2.000 5.125 26.2 26.2 26.0 26.0 26.0 25.3 25.3 25.1 25.1 20.9 23.8 23.0 18.7 16.7 12.1 10.1 9.7 
BF 2.000 5.625 27.9 27 .9 27.9 27.9 27.7 27 .3 27.3 27.1 27.1 22.5 25.8 24.8 20.4 18.2 13.2 11.0 10.7 

CB 2.500 3.125 26.8 26.6 26.6 26.4 26.2 25.3 25.3 24.9 24.9 18.4 23.1 22.0 17.4 15.3 10.6 8.8 8.5 
CL 2.500 3.625 30.3 30.0 30.0 29.7 29.1 28.6 28.6 28.3 18.2 20.9 26.3 25.2 20.2 17.8 12.4 10.4 10.0 
CC 2.500 4.125 33.5 32.8 32 .8 32.4 32.4 31 .8 31.5 31 .2 31.2 23.3 29.3 28.1 22.9 19.8 14.2 12.0 11 .5 
CD 2.500 4.625 35.9 35.8 35.8 35.4 35.4 34.3 33.9 33 .6 33.9 25.7 31.7 30.8 25.2 22.2 16.0 13.4 13.0 
CE 2.500 5.125 38.2 38.2 38 .2 37.8 37.8 36.9 36.9 36.5 36.5 27.9 34.6 33.3 27.5 24.3 17.7 14.9 14.4 
CF 2.500 5.625 40.7 40.7 40.2 40.2 40.2 39.2 39.2 38.8 38.8 30.0 36.7 35.9 29.9 26.6 19.4 16.3 15.9 

DB 3.000 3.125 30.2 30.0 30.0 30.0 30.0 28.5 28.5 28.3 28.3 23.7 27.1 26.7 22.2 19.5 14.1 11 .9 11.5 
DL 3.000 3.625 33.7 33.7 33.7 33.7 33.7 32.1 32.1 31.8 31.8 26.9 30.5 30.0 25.5 22.6 16.4 13.8 13.5 
DC 3.000 4.125 36.7 36.7 36.7 36.7 36.7 35.6 35.6 35.3 35.3 29.7 34.0 33.4 28.3 25.6 18.6 15.8 15.4 
DO 3.000 4.625 40.1 40.1 40.1 40.1 40.1 38.3 38.3 37.9 37.9 32 .2 37.2 36.4 31.2 28 .2 20.8 17.8 17.3 
DE 3.000 5.125 42.7 42.7 42.7 42.7 42.7 41.2 41.2 41.2 41.2 34.6 39.5 39.1 33.9 30.6 22.8 19.6 19.1 
OF 3.000 5.625 45.4 45.4 45.4 44.8 44.8 43.8 43.8 43.8 43.8 37.1 42.7 42.3 36.6 33 .2 24.9 21.5 20.9 
OJ 3.000 8.625 58.9 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 48.8 56.3 55.6 49.3 46 .0 34.7 30.0 29.9 
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TYPICAL CURVES @ +25°C 
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TYPE 602D/DM 

TYPICAL CURVES @ +25°C 
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+95°C 
Large Can 
Aluminum Capacitors 

Features -

• Ideal for High Frequency SMPS 
Output Filtering 

• Symmetrical ESR (± 30%) and 
Capacitance ( ± 20%) 

• Excellent Ripple Current Capability 
• Metric Threads and Stud Mount Available 

General Specifications -

Operating Temperature: 
- 55°C - + 95°C. 

Voltage Range: 5 - 60 VDC. 

Capacitance Range: 2300",F - 180,000",F. 

Capacitance Tolerance: ± 20%. 

Case Size Range: 1.375" x 2.125" - 2.0" x 
5.625" . 

Termination: Screw insert 
or Solderable Terminals. 

Life Validation Test: 1000 hours at +95°C or 
2000 hours at +85°C: 
~ CAP ~ 15% from initial measurement. 
~ ESR ~ 1.3 x initial specified limit. 
~ DCl ~ initial specified limit. 

Shelf Test: 500 hours at +95°C: 
~ CAP ~ 10% from initial measurement. 
~ ESR ~ 1.2 x initial specified limit. 
~ DCl ~ 2.0 x initial specified limit. 

DC Leakage Current: I = 4.0 .,j CV 
C in ",F, V in Volts, I in ",A 

Expected Life: SEE PAGE 270. 

Performance Characteristics: 
SEE PAGE 266. 
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Type 622D/DM 

991 4 

Ripple Current Multipliers: 
TEMPERATURE 

Ambient 
Temperature Multipliers 

+85°C 1.0 
+75°C 1.4 
+65°C 1.7 
+55°C 2.0 

& below 

FREQUENCY Hz 

Rated 
WVDC 120 400 1K 5K-100K 

5-20 .85 .95 .95 1.0 
28-60 .75 .85 .95 1.0 

Low Temperature Performance: 

Capacitance Ratio C-ssoC/C+2SoC min. @ 120Hz 

Capacitance 
Rated Voltage (VDC) Remaining 

o to 9 10 
10 to 40 8 
41 to 60 6 

ESR Ratio ESR-ssoc/ESR+2Soc max. @ 120Hz 

Rated Voltage (V DC) Multiplier 

o to 9 3 
10 to 40 2,5 
41 to 60 2 

ESl (Typical values @ 1MHz-10MHz): 

Nominal Diameter 
Inches Millimeters 
1.375 35 
2.000 50 

Typical 
ESL (nH) 

12 
21 



CU)SPRnGUE® ____________________ L_A_RG_E_C_A_N_C_A_PA_C_IT_O_R_S 

6220 223 M 005 

TYPE 622D/DM 

Catalog Numbering System 

AA 2 A 

TL------LEAD CODE 
A = LOW SCREW INSERT (Standard) 
B = HIGH SCREW INSERT 
P = PWB VERTICAL MOUNT 
I = HIGH INSERT MS SCREW THREAD 

'------ CASE STYLE 
2 = PLASTIC FILM INSULATING SLEEVE 
S = PLASTIC FILM INSULATING SLEEVE 

WITH POLYMER COATED END SEAL· 

'------CASE CODE. SEE DIMENSIONS, PAGE 221. 

'------ DC VOLTAGE RATING. EXPRESSED IN VOLTS . " R" INDICATES A DECIMAL POINT, 
FOR EXAMPLE, 7RS = 7.S VOLTS. 

'------ CAPACITANCE TOLERANCE. M = ± 20%. 

'-------CAPACITANCE. EXPRESSED IN MICROFARADS. THE FIRST TWO DIGITS ARE SIGNIFICANT FIGURES, THE THIRD 
IS THE NUMBER OF ZEROS. 

'------ SPRAGUE TYPE NUMBER. IDENTIFIES THE BASIC CAPACITOR DESIGN. 
6220 = STANDARD CASE 
622DM = STUD MOUNT CASE 

• Available with Terminal " p" only . 
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(0i!) SPRr;lGUE· LARGE CAN CAPACITORS 

TYPE 6220/0M 

STANDARD RATINGS 
Max. 

Nominal Case Ripple Current Max. ESR ± 30% 
Size (inches) @ +85°C, 20kHz @ + 25°C, 20kHz 

J.LF Catalog Number D x L (A) (mO) 

5 VOLTS DC WORKING; 6 VOLTS DC SURGE 

22,000 622D223M005AA2A 1.375 x 2.125 9.8 5.8 
31 ,000 622D313M005AM2A 1.375 x 2.625 11.4 5.0 
40,000 622D403M005AB2A 1.375 x 3.125 13.0 4.5 
50,000 622D503M005AL2A 1.375 x 3.625 14.4 4.1 
51,000 622D513M005BA2A 2.000 x 2.125 14.0 4.6 

59,000 622D593M005AC2A 1.375 x 4.125 15.8 3.8 
61,000 622D613M005BM2A 2.000 x 2.625 16.2 4.0 
68,000 622D683M005AD2A 1.375 x 4.625 17.3 3.5 
77,000 622D773M005AE2A 1.375 x 5.125 19.0 3.2 
82,000 622D823M005BB2A 2.000 x 3.125 19.0 3.3 

86,000 622D863M005AF2A 1.375 x 5.625 20.4 3.0 
100,000 622D104M005BL2A 2.000 x 3.625 21.5 2.9 
120,000 622D124M005BC2A 2.000 x 4.125 23.9 2.6 
140,000 622D144M005BD2A 2.000 x 4.625 26.1 2.4 
160,000 622D164M005BE2A 2.000 x 5.125 27.8 2.3 
180,000 622D184M005BF2A 2.000 x 5.625 29.6 2.2 

6.3 VOLTS DC WORKING; 8 VOLTS DC SURGE 
19,000 622D193M6R3AA2A 1.375 x 2.125 9.3 6.5 
27,000 622D273M6R3AM2A 1.375 x 2.625 11 .2 5.1 
34,000 622D343M6R3AB2A 1.375 x 3.125 13.0 4.5 
42,000 622D423M6R3AL2A 1.375 x 3.625 14.4 4.1 
43,000 622D433M6R3BA2A 2.000 x 2.125 14.2 4.5 

50,000 622D503M6R3AC2A 1.375 x 4.125 15.8 3.8 
52,000 622D523M6R3BM2A 2.000 x 2.625 16.4 3.9 
57,000 622D573M6R3AD2A 1.375 x 4.625 17.3 3.5 
65 ,000 622D653M6R3AE2A 1.375 x 5.125 29.0 3.2 
70,000 622D703M6R3BB2A 2.000 x 3.125 19.3 3.2 

73,000 622D733M6R3AF2A 1.375 x 5.625 20.4 3.0 
87,000 622D873M6R3BL2A 2.000 x 3.625 21 .9 2.8 

100,000 622D104M6R3BC2A 2.000 x 4.125 23.9 2.6 
110,000 622D114M6R3BD2A 2.000 x 4.625 26.1 2.4 
140,000 622D144M6R3BE2A 2.000 x 5.125 28.4 2.2 
150,000 622D154M6R3BF2A 2.000 x 5.625 30.0 2.1 

7.5 VOLTS DC WORKING; 9 VOLTS DC SURGE 
18,000 622D183M7R5AA2A 1.375 x 2.125 9.6 6.0 
25,000 622D253M7R5AM2A 1.375 x 2.625 11.2 5.2 
32,000 622D323M7R5AB2A 1.375 x 3.125 12.8 4.6 
39,000 622D393M7R5AL2A 1.375 x 3.625 14.2 4.2 
40,000 622D403M7R5BA2A 2.000 x 2.125 14.2 4.5 

46,000 622D463M7R5AC2A 1.375 x 4.125 15.6 3.9 
48,000 622D483M7R5BM2A 2.000 x 2.625 16.2 4.0 
53,000 622D533M7R5AD2A 1.375 x 4.625 17.1 3.6 
61 ,000 622D613M7R5AE2A 1.375 x 5.125 18.7 3.3 
65,000 622D653M7R5BB2A 2.000 x 3.125 19.2 3.3 

68,000 622D683M7R5AF2A 1.375 x 5.625 20.4 3.0 
81,000 622D813M7R5BL2A 2.000 x 3.625 21.5 2.9 
97,000 622D973M7R5BC2A 2.000 x 4.125 23.5 2.7 

110,000 622D114M7R5BD2A 2.000 x 4.625 25.6 2.5 
130,000 622D134M7R5BE2A 2.000 x 5.125 27.8 2.3 
140,000 622D144M7R5BF2A 2.000 x 5.625 29.6 2.2 
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TYPE 622DIDM 

STANDARD RATINGS 
Max. 

Nominal Case Ripple Current Max. ESR ± 30% 
Size (inches) @ + 85°C, 20kHz @ + 25°C, 20kHz 

",F Catalog Number D x L (A) (mfl) 

10 VOLTS DC WORKING; 12 VOLTS DC SURGE 
16,000 622D163M010AA2A 1.375 x 2.125 8.6 7.6 
22,000 622D223M010AM2A 1.375 x 2.625 10.4 6.1 
28,000 622D283M010AB2A 1.375 x 3.125 12.1 5.2 
35,000 622D353M010AL2A 1.375 x 3.625 13.7 4.6 
36,000 622D363M010BA2A 2.000 x 2.125 14.0 4.6 

41 ,000 622D413M010AC2A 1.375 x 4.125 14.9 4.3 
43,000 622D433M010BM2A 2.000 x 2.625 16.2 4.0 
48,000 622D483M010AD2A 1.375 x 4.625 16.3 4.0 
54,000 622D543M010AE2A 1.375 x 5.125 17.7 3.7 
58,000 622D583M010BB2A 2.000 x 3.125 18.8 3.4 

60,000 622D603M010AF2A 1.375 x 5.625 19.0 3.5 
72 ,000 622D723M010BL2A 2.000 x 3.625 21.1 3.0 
86,000 622D863M010BC2A 2.000 x 4.125 23.5 2.7 

100,000 622D1 04M01 OBD2A 2.000 x 4.625 25.6 2.5 
110,000 622D114M010BE2A 2.000 x 5.125 27.8 2.3 
130,000 622D134M010BF2A 2.000 x 5.625 28.9 2.3 

16 VOLTS DC WORKING; 18 VOLTS DC SURGE 
12,000 622D123M016AA2A 1.375 x 2.125 9.3 6.4 
18,000 622D183M016AM2A 1.375 x 2.625 10.9 5.5 
23,000 622D233M016AB2A 1.375 x 3.125 12.4 4.9 
28,000 622D283M016AL2A 1.375 x 3.625 13.9 4.4 
29,000 622D293M016BA2A 2.000 x 2.125 14.0 4.6 

33,000 622D333M016AC2A 1.375 x 4.125 15.4 4.0 
34,000 622D343M016BM2A 2.000 x 2.625 16.2 4.0 
38,000 622D383M016AD2A 1.375 x 4.625 16.9 3.7 
43,000 622D433M016AE2A 1.375 x 5.125 18.4 3.4 
46,000 622D463M016BB2A 2.000 x 3.125 18.8 3.4 

48,000 622D483M016AF2A 1.375 x 5.625 20.1 3.1 
58,000 622D583M016BL2A 2.000 x 3.625 21.5 2.9 
69,000 622D693M016BC2A 2.000 x 4.125 23.5 2.7 
81 ,000 622D813M016BD2A 2.000 x 4.625 25.6 2.5 
92,000 622D923M016BE2A 2.000 x 5.125 27.8 2.3 

100,000 622D104M016BF2A 2.000 x 5.625 29.6 2.2 

20 VOLTS DC WORKING; 22 VOLTS DC SURGE 
10,000 622D103M020AA2A 1.375 x 2.125 9.1 6.6 
15,000 622D153M020AM2A 1.375 x 2.625 10.7 5.7 
19,000 622D193M020AB2A 1.375 x 3.125 12.3 5.0 
23,000 622D233M020AL2A 1.375 x 3.625 13.8 4.5 
24,000 622D243M020BA2A 2.000 x 2.125 14.0 4.6 

27,000 622D273M020AC2A 1.375 x 4.125 15.3 4.1 
29 ,000 622D293M020BM2A 2.000 x 2.625 16.2 4.0 
32 ,000 622D323M020AD2A 1.375 x 4.625 16.6 3.8 
36,000 622D363M020AE2A 1.375 x 5.125 18.1 3.5 
38,000 622D383M020BB2A 2.000 x 3.125 18.8 3.4 

40,000 622D403M020AF2A 1.375 x 5.625 19.8 3.2 
48,000 622D483M020BL2A 2.000 x 3.625 21.5 2.9 
57,000 622D573M020BC2A 2.000 x 4.125 23.5 2.7 
67,000 622D673M020BD2A 2.000 x 4.625 25.6 2.5 
76,000 622D763M020BE2A 2.000 x 5.125 27.8 2.3 
86,000 622D863M020BF2A 2.000 x 5.625 29.6 2.2 
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TYPE 622D/DM 

STANDARD RATINGS 
Max. 

Nominal Case Ripple Current Max. ESR ± 30% 
Size (inches) @ +85°C, 20kHz @ + 25°C, 20kHz 

JlF Catalog Number D x L (A) (mO) 

28 VOLTS DC WORKING; 32 VOLTS DC SURGE 
7,400 622D742M028AA2A 1.375 x 2.125 8.8 7.1 

10,000 622D103M028AM2A 1.375 x 2.625 10.4 6.1 
13,000 622D133M028AB2A 1.375 x 3.125 11 .9 5.3 
16,000 622D163M028AL2A 1.375 x 3.625 13.3 4.8 
17,000 622D173M028BA2A 2.000 x 2.125 14.0 4.6 

19,000 622D193M028AC2A 1.375 x 4.125 14.9 4.3 
20,000 622D203M028BM2A 2.000 x 2.625 16.2 4.0 
22,000 622D223M028AD2A 1.375 x 4.625 16.4 3.9 
25,000 622D253M028AE2A 1.375 x 5.125 17.9 3.6 
27,000 622D273M028BB2A 2.000 x 3.125 18.8 3.4 

28,000 622D283M028AF2A 1.375 x 5.625 19.5 3.3 
34,000 622D343M028BL2A 2.000 x 3.625 21 .1 3.0 
40,000 622D403M028BC2A 2.000 x 4.125 23.5 2.7 
47,000 622D473M028BD2A 2.000 x 4.625 25.6 2.5 
54,000 622D543M028BE2A 2.000 x 5.125 27.8 2.3 
61,000 622D613M028BF2A 2.000 x 5.625 29.6 2.2 

35 VOLTS DC WORKING; 40 VOLTS DC SURGE 
5,800 622D582M035AA2A 1.375 x 2.125 8.6 7.5 
8,200 622D822M035AM2A 1.375 x 2.625 10.1 6.4 

10,000 622D103M035AB2A 1.375 x 3.125 11.7 5.5 
13,000 622D133M035AL2A 1.375 x 3.625 13.1 5.0 
13,000 622D133M035BA2A 2.000 x 2.125 14.0 4.6 

15,000 622D153M035AC2A 1.375 x 4.125 14.6 4.5 
16,000 622D163M035BM2A 2.000 x 2.625 16.2 4.0 
17,000 622D173M035AD2A 1.375 x 4.625 16.0 4.1 
20,000 622D203M035AE2A 1.375 x 5.125 17.7 3.7 
21 ,000 622D213M035BB2A 2.000 x 3.125 18.5 3.5 

22 ,000 622D223M035AF2A 1.375 x 5.625 19.2 3.4 
26,000 622D263M035BL2A 2.000 x 3.625 20.8 3.1 
31 ,000 622D313M035BC2A 2.000 x 4.125 23.5 2.7 
37,000 622D373M035BD2A 2.000 x 4.625 25.6 2.5 
42 ,000 622D423M035BE2A 2.000 x 5.125 27.8 2.3 
47,000 622D473M035BF2A 2.000 x 5.625 29.6 2.2 

45 VOLTS DC WORKING; 50 VOLTS DC SURGE 
4,200 622D422M045AA2A 1.375 x 2.125 8.4 7.9 
5,800 622D582M045AM2A 1.375 x 2.625 10.3 6.2 
7,500 622D752M045AB2A 1.375 x 3.125 12.0 5.3 
9,200 622D922M045AL2A 1.375 x 3.625 13.5 4.7 
9,500 622D952M045BA2A 2.000 x 2.125 14.0 4.6 

11 ,000 622D113M045AC2A 1.375 x 4.125 14.9 4.3 
11 ,000 622D113M045BM2A 2.000 x 2.625 16.4 3.9 
12,000 622D123M045AD2A 1.375 x 4.625 16.3 4.0 
14,000 622D143M045AE2A 1.375 x 5.125 17.7 3.7 
15,000 622D153M045BB2A 2.000 x 3.125 18.8 3.4 

16,000 622D163M045AF2A 1.375 x 5.625 18.7 3.6 
19,000 622D193M045BL2A 2.000 x 3.625 21 .5 2.9 
22,000 622D223M045BC2A 2.000 x 4.125 23.9 2.6 
26,000 622D263M045BD2A 2.000 x 4.625 25.6 2.5 
30,000 622D303M045BE2A 2.000 x 5.125 27.2 2.4 
34,000 622D343M045BF2A 2.000 x 5.625 28.9 2.3 
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TYPE 622D/DM 

STANDARD RATINGS 
Max. 

Nominal Case Ripple Current Max. ESR ± 30% 
Size (inches) @ + 85°C, 20kHz @ + 25°C, 20kHz 

j.tF Catalog Number D x L (A) (mO) 

55 VOLTS DC WORKING; 64 VOLTS DC SURGE 
3,400 622D342M055AA2A 1.375 x 2.125 8.0 8.7 
4,800 622D482M055AM2A 1.375 x 2.625 9.5 7.3 
6,200 622D622M055AB2A 1.375 x 3.125 11.0 6.3 
7,600 622D762M055AL2A 1.375 x 3.625 12.3 5.6 
7,700 622D772M055BA2A 2.000 x 2.125 14.0 4.6 

8,900 622D892M055AC2A 1.375 x 4.125 13.8 5.0 
9,200 622D922M055BM2A 2.000 x 2.625 16.2 4.0 

10,000 622D103M055AD2A 1.375 x 4.625 15.3 4.5 
11 ,000 622D113M055AE2A 1.375 x 5.125 17.0 4.0 
12,000 622D123M055BB2A 2.000 x 3.125 18.5 3.5 

14,000 622D143M055AF2A 1.375 x 5.625 18.7 3.6 
15,000 622D153M055BL2A 2.000 x 3.625 20.8 3.1 
18,000 622D183M055BC2A 2.000 x 4.125 23.5 2.7 
21 ,000 622D213M055BD2A 2.000 x 4.625 25.6 2.5 
24 ,000 622D243M055BE2A 2.000 x 5.125 27.2 2.4 
27,000 622D273M055BF2A 2.000 x 5.625 28.9 2.3 

60 VOLTS DC WORKING; 70 VOLTS DC SURGE 
2,300 622D232M060AA2A 1.375 x 2.125 8.1 8.6 
3,300 622D332M060AM2A 1.375 x 2.625 9.9 6.8 
4,200 622D422M060AB2A 1.375 x 3.125 11.4 5.9 
5,100 622D512M060AL2A 1.375 x 3.625 12.9 5.2 
5,300 622D532M060BA2A 2.000 x 2.125 13.9 4.7 

6,100 622D612M060AC2A 1.375 x 4.125 14.5 4.9 
6,400 622D642M060BM2A 2.000 x 2.625 16.0 4.1 
7,100 622D712M060AD2A 1.375 x 4.625 15.3 4.5 
8,000 622D802M060AE2A 1.375 x 5.125 16.8 4.1 
8,500 622D852M060BB2A 2.000 x 3.125 18.5 3.5 

9,000 622D902M060AF2A 1.375 x 5.625 17.8 4.0 
10,000 622D103M060BL2A 2.000 x 3.625 20.5 3.2 
12,000 622D123M060BC2A 2.000 x 4.125 22 .6 2.9 
15,000 622D153M060BD2A 2.000 x 4.625 24.6 2.7 
17,000 622D173M060BE2A 2.000 x 5.125 26.1 2.6 
19,000 622D193M060BF2A 2.000 x 5.625 28.3 2.4 
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PERFORMANCE CHARACTERISTICS 

1. Capacitance and ESR (OF) Measurement 
Measurements are made by the 4 terminal bridge 

method at 120 Hz and + 25°C unless otherwise spec
ified. Test voltage is ::=; 1 Volts RMS. Capacitance 
will be wilhin the specified tolerance. ESR (DF) will 
be within the specified tolerance or be less than the 
maximum specified limit. 

2. leakage Current (DCl) Measurement 
Measurements are performed at + 25°C, ± SoC by 

applying rated voltage to the capacitor in series with 
a current-limiting resistor for the specified period of 
time. Capacitors are preconditioned by applyi ng 
rated voltage for IS minutes , 24 to 48 hours before 
testing. 

The maximum leakage current will not exceed the 
value calculated from the specified equation, or lim
its listed in the part number rating charts. 

3. Surge Voltage Test 
Unless stated differently , Sprague capacitors will 

withstand rated surge voltage applied in se ries 
with a current limiting resistor under the following 
conditions: 

DUTY CYCLE: VOLTAGE ON-1/2 MINUTE 
VOLTAGE OFF-5 1/2 MINUTES 

NO. OF CYCLES: 1000 

TEST TEMPERATURE: +25°C 

CURRENT LIMITING 
RESISTOR VALUE: ::=; 2500f-lF, 1000n 

;:::: 2500f-lF, R = 

2.5 X 106 

C 
(C in f-lF, R in fl) 

After completion of the test and stabi lization of the 
capacitor at + 25°C, the leakage current will not ex
ceed the initial specified limit. 

4. Vibration Test 
Unless stated differently , Sprague capacitors are 

designed to withstand sinusoidal vibration condi 
tions as follows: 
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FREQUENCY RANGE: 10-55 Hz 
TRAVERSED TIME PERIOD: I MINUTE 
TEST TIME PERIOD: 6 HOURS 
MAXIMUM AMPLITUDE: 0.06" (1.5mm) 
MAXIMUM ACCELERATION: 109 
PART POSITIONING: ANY OF 3 AXIS 

During the last hour of test, capacitance and ESR 
measurements will be stable with no evidence of in
termittent contacts. Upon completion of test, capac
itors will not exhibit loosening of the internal section 
or other mechanical damage. 

5. Terminal/lead Strength 
Screw Insert Terminals can withstand torque pres
sure for a period of 5-1 5 second s as follows: 

No . of Torque Torque 
Screw Thread Threads (Pounds- Inches) (NM) 

Terminal Engaged Min Max Min Max 
No . 10-32 3 12.0 18 .0 1.4 2.0 
No . 10-32 6 20.0 2S.0 2.3 2.8 
No . %-28NF-2B 3 30 .0 3S.0 3.4 4.0 
No . V4-28NF-2B 6 4S .0 SS.O S.1 6.2 

M4 3 4.0 7.0 O.S 0.8 
M4 6 10 .0 14 .0 1 .1 1.6 
MS 3 12 .0 18 .0 1.4 2.0 
MS 6 20 .0 2S .0 2.3 2.8 

M8 STUD 3S .0 4.0 
M12 STUD 88 .0 10.0 

Unless stated differently, lead wire capacitors can 
withstand a steady pull applied axially to the leads 
without breakage as follows: 

Wire Size Tensi le Force 

AWG Dia . mm Lbs Kg 

2S-24 0.4S-0 .S 1.1 O.S 
22-20 0.6-0 .8 2.2 1.0 

18 1.0 S 2.0 

Ho lding Time: 10 seconds 

Wire leads will withstand bending at the point of 
egress from the capacitor, first 90° in one direction, 
then back to the original position , and then 90° in the 
opposite direction , without breakage . 
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6. Vent Test 
Capacitors with diameters exceeding 8mm 

(0.315") incorporate a vent designed to minimize the 
possibility of an accidental explosion should a ca
pacitor be reverse polarized . Vents may be located 
in the cover or case depending on the product type. 

Vents are tested as follows: 

Caution: Operate units in an explosion-proof 
container! 

Capacitors with screw-insert terminals shall be 
mounted by an approved wrap-around clamp. Ca
pacitors with wire-lead terminals shall be mounted 
by normal mounting means , secured by the leads . A 
reverse DC voltage shall be applied. The voltage 
shall be of sufficient magnitude to produce a current 
in accordance with the following table. 

where 

CV Product Current (Amp.) 

Ot0500K 10 
50lK to 1000K 20 
100lKandup 30 

C = capacitance in microfarads 
V = rated DC voltage 

The vent shall operate without explosion or expul
sion of the cover from the container. The container 
shall not rupture at any place other than the vent. 

Occurrence of a short or open circuit within the 
capacitor shall not constitute a failure unless there is 
also explosive disruption of the capacitor. 

7. Marking 
The marking information on the capacitor is as 

follows , space permitting: 
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SPRAGUE (or Sprague Trademark, ®) 
Sprague Type 
Nominal Capacitance (f..LF) and Rated Voltage 

(VDC) 
Capacitance Tolerance or Tolerance Code if more 

than one (optional tolerance available) 
Maximum Operating Temperature 
EIA Std Date Code 

8. Insulation Test 
Unless stated differently, capacitors are prepared 

for test by placing two wire windings (2 turns each) 
of 18 A WG (I mm) bare copper wire, spaced 0.025" 
(6.3mm) apart, around the insulating sleeve: 

The insulating sleeve will withstand a dielectric 
strength test of 2000 Volts DC applied between the 
windings for one minute , without breakdown . 

Insulation resistance, measured with a DC poten
tial of 100 volts, applied between the windings for 2 
minutes will be 2:: 100 megohms. 

9. Solderability Test 
Unless stated differently, circuit board mountable 

capacitor leads will retain 2:: 9S% solder-wetting abil 
ity under the following conditions: 

SOLDER TYPE: Liquid resin-base flux and tin , tin-
leaded, or lead alloy solders 

SOLDER TEMP: 245°C (+ SoC, - O°C) 

IMMERSION RATE: I inch (2Smm)/second 

SOLDER BATH HOLD TIME: S second s 

WITHDRAW AL RATE: I inch (2Smm)/second 
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GUIDE TO APPLICATION 

1. Rated Voltage 
The rated (or working) voltage is the sum of the 

DC Voltage and peak AC Voltage which can be con
tinuously applied to the capacitor. Derating the ap
plied voltage will improve the failure rate of the 
capacitor (see section 10). 

2. Reverse Voltage 
The DC electrolytic capacitors in this catalog are 

polarized and must be utilized accordingly. The in
termittent application of reverse voltage ::; 1.5 volts 
will not cause a significant change in the normal per
formance characteristics. 

3. Energy/Discharge Application 
Frequent charge and discharge of voltages into a 

low resistance may damage capacitors. Upon re
ques t, Sprague can offer special designs in mo st 
product types for use in these applications. 

4. Ripple Current 
The RMS value of the maximum allowable AC 

current is specified by product type at 120Hz and 
+ 85°C unless otherwise noted. 

Increased frequencies and/or reduced ambient 
temperatures will improve maximum ripple current 
capabilities. Frequency and temperature coeffi
cients for typical applications are listed in the prod
uct type section. 

Some maximum ripple current conditions could 
exceed the maximum continuous current capabili
ties of the terminals/leads of the capacitor. Maxi
mum continuous current limitations are as follows: 

Product Types Terminal Code Max Current 

360Y A, B, I, M, N, T 30 Amps 
6020Y,6220Y 0 (High Current Option) 50 Amps 

P, L 25 Amps 
800 , 810 , 820 ALL 25 Amps 

5. Temperature Characteristics 
Capacitance, ESR/DF, and Leakage current 

change with respect to temperature. Specified limits 
are referenced at + 25°C. 

Capacitance and leakage current have positive 
temperature coefficients and ESR/DF exhibit nega
tive temperature coefficients . 

The product type sections provide temperature 
curves or low temperature performance limits for 
these parameters. 

6. I nstallation Considerations 
PCB mountable capacitors with ::; 20 A WG 

(0.8mm) leads may be damaged by excessive solder 
temperatures and exposure times. Solder tempera
tures should not exceed + 260°C and exposure times 
limited to 10 seconds or less. 
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Excessive force applied to leads or terminals of 
capacitors may cause damage. Refer to Item 5 in 
the Performance Characteristics section for more 
information. 

Extra terminals are provided on some product 
types for mounting stability or polarity assurance. 
These terminals may not be completely isolated 
from the capacitor and must be electrically isolated 
on the circuit board , and never connected to the pos
itive or negative terminal. 

Larger capacitors or capacitors in series/parallel 
banks can exhibit high watt-second ratings. Im
proper design testing or use could result in an explo
sion or shock hazard. Proper design of capacitor 
banks must be taken to protect against large fault 
currents which may occur in the event of a short 
circuit. 

I n series application, matching of capacitance val
ues may be necessary to avoid imbalance. Series 
equalization with shunt resistors (or other) is 
recommended to compensate for leakage current 
vanances. 

7. Storage and Shelf Life 
Sprague capacitors can normally be stored 5 years 

or more at temperatures of ::; + 40°C without signif
icant increase in leakage current or other degrada
tion. Higher storage temperatures will increase 
leakage current with time. This is a temporary con
dition which can be corrected by reconditioning. 

8. Cleaning Solvents 
Halogenated cleaning solvents may damage ca

pacitors or shorten their operating life. Sprague of
fers resin end seal options on most PCB mountable 
capacitors to protect against common solvents and 
cleaning procedures. Some Sprague Aluminum 
products are solvent resistant without the need for 
supplementary resin end seals. They can withstand 
up to 5 minutes exposure to Freon types TE/TES/ 
TMS by immersion, ultrasonic or vapor degreasing. 
See the product type sections for availability and 
rated voltage limitations. 

9. Expected Life 
Expected life is the function of the rate of electro

lyte loss by means of vapor transmission through the 
end seal, and the rate of loss is a function of the 
operating or storage temperature. The rate of elec
trolyte loss is Telatively insensitive to the operating 
voltage. At the end of the expected life estimates, 
electrical parameters should be within the limits 
specified in the life test product type section infor
mation. Expected life charts by product type and 
case codes are found in Appendix, pages 270-290 . 
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10. Reliability 
Reliability is a measure of the failure rate during 

the expected life period of the capacitor. Failure 
rates are expressed in %/ 1000 hours and are in ac
cordance with MIL-STD-690 at a 60% confidence 
level. They are calculated by multiplying the appro
priate failure rate temperature factor with the appro
priate failure rate voltage derating factor selected 
from the following graphs on pages 270 thru 290. 

11. Special Designs 
Sprague will, upon request, design special capac

itors to meet specific needs. Typical custom designs 
include: 
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• HIGH VIBRATION CAPABILITY including 
random vibration capability on some product 
types and sizes . 

• CHARG E-DISCH ARG E designs on most 
product types for photoflash , strobe and weld
ing applications. 

• NON POLAR designs for reverse polarity 
applications. 

12. High Altitude Applications 
Sprague aluminum capacitors are not significantly 

affected by reduced atmospheric pressure and can 
be used at any altitude . 

13. Radiation 
Sprague aluminum electrolytic capacitors are not 

subject to the harmful effects of radiation. 
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ALUMINUM ELECTROLYTIC CAPACITORS -
RELIABILITY, EXPECTED LIFE, AND SHELF CAPABILITY 

ABSTRACT 
The relationships between reliability during use conditions, mean time to failure, life expectancy and 

shelf capability of Sprague aluminum electrolytic capacitors are described in practical terms and backed 
with specific test data. Effects of operating temperature, voltage and ripple current are discussed. Curves 
are provided to estimate reliability at full-rated or derated operating conditions. 

Estimated useful life is tabulated by operating temperature and case size for most Sprague aluminum 
electrolytic capacitors. Accelerated test conditions for determining life expectancy are discussed. The effect 
of storage at normal and at high temperatures is described. And, failure modes are described in conjunc
tion with each phase of the typical capacitor life cycle. 

INTRODUCTION 

Increasingly, more stringent quality measure
ment systems are being used in the electronics 
industry. AQL sample plans are being replaced by 
programs measuring component quality in PPM 
(Parts Per Million). Product quality specifications 
seemingly approach perfection . Procedures used to 
calculate PPM quality levels are based on manufac
turers ' in-process controls and final inspection 
results , and by users ' data at incoming inspection and 
equipment assembly. 

Initial quality requirements are only part of a 
good product specification. Reliability and useful 
life should be considered as well -- to fit the 
reliability and useful life requirements of end 
equipment. Data, discussion, curves and tables 
presented in this paper will help the equipment 
designer find the correct aluminum electrolytic 
capacitor to fit the reliability and life requirements 
for his equipment. 
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Reliability is a measure of the expected failure 
rate during the useful life of the capacitor, and is 
dependent on the operating temperature and 
voltage. The MTBF (Mean Time Between Failures) 
is a simple mathematical manipulation of failure 
tate numbers, and provides information about the 
expected total unit hours between failures for a 
large group of capacitors. Neither reliability nor 
MTBF provide information about the useful life 
expectancy for individual capacitors. 

Useful life expectancy is a function of the rate of 
electrolyte loss by means of vapor transmission 
through the end-seal, and the rate of loss is a func
tion of the operating or storage temperature. The 
rate of electrolyte loss is relatively insensitive to 
operating voltage, provided the operating voltage 
does not exceed the rated voltage. Electrolyte loss 
is not related to the failure rate during the useful 
life period. 
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The typical reliability life cycle for aluminum 
electrolytic capacitors is shown in Figure 1. The 
plot of failure rate follows a characteristic 
"bathtub" curve, covering three periods in the 
typical capacitor life cycle. 

I 
~ 

'''I 
I 
I 

,I 

\. 
I 

INFANT 
FAILURE 
PERIOD 

USEFUL LIFE PERIOD 

TIME • 

Figure 1 

RELIABILITY LIFE CYCLE -
TYPICAL "BATHTUB" CURVE 

1 
! WEAROUT 1 

PERIOD 

1 / 
I / 
L/ . 
I 
Dwg. No. A·12,468 

The first period is the "Infant Failure" period, 
showing a decreasing failure rate. Sprague Electric 
conditions and screens all capacitors to prevent or 
remove failures during this period. For all practical 
purposes infant mortality is not a factor in shipped 
units. 

The second segment in the life cycle is the 
"Useful Life" period. Failures occur at a constant 
rate on a random basis with relatively low fre
quency. Failure modes are related to temperature 
and voltage stress on the dielectric oxide film. Elec
trical parameters of capacitors designed and manufac
tured by Sprague Electric are relatively constant dur
ing this period. 

Electrolyte vapor transmission through the end
seal occurs on a continuous basis throughout the 
useful life of the capacitor. This electrolyte loss has 
no effect on reliability during the useful life period 
of the life cycle, but when the electrolyte loss 
approaches 40070 of the initial electrolyte content 
of the capacitor, the electrical parameters 
deteriorate and the capacitor is considered to have 
worn out. The final period in the reliability life cycle 
is the "Wearout" period, exhibiting a rapidly 
increasing failure rate. 

When aluminum electrolytic capaitors were first 
developed, deterioration "on-the-shelf" was a 

major problem and frequent replacement of stock 
parts was necessary. Additionally, use of capacitors 
for extended periods at small percentages of rated 
voltage permitted the dielectric oxide film to "de
form", just as it would "on-the-shelf". Both 
problems were solved in the early 1950's with the 
introduction of high-purity aluminum foil. Oxide
film stability was greatly enhanced and today 
aluminum electrolytics can be used after storage, 
and at any percentage of rated voltage, without loss 
of capacitor quality. However, electrolyte loss 
through the end-seal does occur during shelf 
storage and during periods of low-voltage stress in 
operation, with predictable effects on the useful life 
of aluminum electrolytic capacitors . 

RELIABILITY 

Sprague Electric has compiled an extensive data 
bank of life test results for aluminum electrolytic 
capacitors. Failure rates have been calculated using 
these test results and procedures and tables 
described in MIlrStd-690. The statistical confid
ence level associated with failure rate qualification 
for MIlrC-39018 covering aluminum electrolytic 
capacitors is 60%. The same 60% confidence level 
is most frequently used for non-military aluminum 
electrolytic capacitors and is the base used for 
failure rate data presented in this paper. Failure 
rates at other confidence levels can be calculated 
using the actual number of failures observed. This 
data can be obtained from the Sprague Electric 
Company. 

Failure Modes 

Typical failure modes during the infant life period 
include short circuits caused by foil impurities, 
manufacturing defects such as burrs on the foil edges 
or tab connections, breaks or tears in the foil, and 
breaks or tears in the separator paper . All of these 
failures are typically removed during manufactur
ing voltage conditioning. 

Short circuits are the most frequent failure mode 
during the useful life period and are the result of ran
dom breakdown of the dielectric oxide film under 
normal stress. Proper capacitor design and process
ing will minimize occurrence of such random 
failures . Short circuits can also be caused by 
excessive stress, where voltage, temperature or rip
ple conditions exceed specified maximum levels. 
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Excessive temperature, and excessive d-c or reverse 
voltage can also produce internal gas pressure 
build-up and venting. 

Open circuits although infrequent during normal 
life, can be caused by failure of the internal connec
tions joining capacitor terminals to the aluminum foil. 
Mechanical connections can develop an oxide film 
at the contact interface, increasing contact resistance 
and eventually producing an open circuit. Defective 
welded connections can also open. Excessive 
mechanical stress such as high vibration can ac
celerate this type of failure. 

The most frequently observed failure in units 
returned from field is caused by corrosive attack of 
the aluminum foil and terminal tabs by halogenated
hydrocarbon cleaning agents absorbed through the 
capacitor end-seal. Sprague Electric recommends a 
supplemental epoxy end-seal be ordered for units that 
may be exposed to halogenated-hydrocarbons dur
ing cleaning. For more information on cleaning and 
solvents, see Sprague Application Note No. 
3499.3A. 

Continuous application of deep discharge can 
introduce failure modes not normally observed 
during d-c or d-c and ripple testing. Special 
capacitor design modifications are required for 
rapid and continuous charge/ discharge applica
tions such as photoflash or welding. Sprague Elec
tric can provide specially designed capacitors for 
these applications. 
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Failure and Temperature 

Thermal stress is the major contributor to failure 
in aluminum electrolytic capacitors. The common 
rule-of-thumb is that, in the range of + 75°C 
through full-rated temperature, stress and the 
failure rate double for each 10°C increase in 
operating temperature, and conversely, halve for 
every 10°C decrease in operating temperature. Ex
tensive testing supports this " rule". 

Above rated operating temperature other failure 
modes may be introduced, and failure rates rise at 
a more rapid rate. Below + 75°C failure rates are 
more difficult to determine because failures occur 
much less frequently. Existing data suggests that 
the failure rate halves for each 15 °C decrease in 
operating temperature below + 75 °C. 

The capacitor operating temperature is defined 
as the actual temperature of the capacitor in use 
and can be determined by adding the ambient 
temperature to the internal temperature rise (~T) 
caused by the ripple current. 

T (Operating) = T (Ambient) + ~ T 

The temperature rise due to the ripple current 
can be calculated from the formula: 

~T = 12 R 
KA 
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where 

~ T = temperature rise in DC, 
I = ripple current in rms amperes, 
R equivalent series resistance (ESR) in 

ohms, 
K a thermal constant 0.006 watts/sq. 

in.rC, 
A = case surface area in sq. in. 

Note, the heating effect due to d-c leakage is con
sidered to be negligible. 

The operating temperature (ambient + ~ T) is 
used throughout this paper to determine failure 
rates and expected life. Figures 2, 3 and 4 show the 
failure rates in percent per 1000 hours at various 
operating temperatures, at a 60070 confidence level, 
for popular Sprague aluminum electrolytic 
capacitors. 
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FAILURE RATE· TUBULAR CAPACITORS 
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Failure and Voltage 

Voltage stress is also a major contributor to 
failure in aluminum electrolytic capacitors. 
Historically, a "fifth power" rule has been used to 
determine the effect of voltage derating. For exam
ple, at 80070 of the rated voltage, the failure rate can 
be expected to be 0.80 to the fifth power (0.805), or 
0.33 times the failure rate at 100% of rated voltage. 

Sprague life test data supports the "fifth power" 
rule for derating above 67 % of rated voltage. Tests 
at 50% or less of rated voltage however, show 
extremely low failure rates, and there is insufficient 
data to accurately calculate failure rates to support 
the " fifth power" rule. 

Figure 5 plots a failure rate multiplier as a func
tion of the percentage of rated voltage, for standard 
and premium derating systems. The curve for stan
dard derating has been conservatively drawn, and 
shows decreasing improvement for derating from 
70% to 30% of rated voltage. The multiplier curve 
for premium capacitors, which are derated in initial 
specifications, follows a shallower slope and 
stabilizes at a higher percentage of rated voltage. 
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Figure 5 

FAILURE RATE MULTIPLIER 
FOR STANDARD AND PREMIUM CAPACITORS 
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Table 2 

STANDARD AND PREMIUM CAPACITOR TYPES 

B A 
360E 6220 300 6040 
360X 6230 320 6720 
530 6360 5100 6720X 
800 5120 6730 

5000 5140 6740 
5010 6000 6760 
5110 6010 6770 
5130 6020 

MTBF 

Failures may occur at random during the useful 
life period, however a specific MTBF (Mean Time 
Between Failures) figure can be calculated from the 
capacitor failure ra te as follows: 

where 

MTBF = 10
5 

FR 

FR failure rate in 
%/ 1000 hours 

MTBF = mean time between failures 
in unit-hours. 

MTBF defines the frequency of failure occuring 
in a large number of components in a system or a 
group of systems. MTBF cannot be used to predict 
failure of a single capacitor . Standard statistical pro
cedures can be used to calculate the MTBF for 
systems with components with varying failure rates. 
The MTBF becomes an important design tool for 
determining component and systems reliability 
requirements . 

Sample Calculations 

The following sample calculations are used to 
find the failure rate and MTBF for a Sprague Type 
510D capacitor rated at 68 J!F and 25 WVDC, 
operated at I5-volts d-c, +85 °C and 0.37 amperes 
20 kHz ripple current. The case size is CD and the 
20 kHz ESR is 0.84 ohms. 
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Step 1. Calculate internal temperature rise: 

(.37)2 (.84) 

(.006) (.96) 

Step 2. Calculate operating temperature: 

T Ambient + ~ T = T Operating 

+85°C +20°C = +105°C 

Step 3. Find failure rate from Figure 2. 

FR = 0.045%/1000 hours 

Step 4. Correct failure rate using premium derating 
multiplier from Figure 4. 

0,10 Rated Voltage = li = 60% 
25 

Derating Multiplier = 0.19 

Corrected FR = 0.19 x 0.045 

= 0.0085%/1000 hours 

Step 5. Calculate MTBF. 

105 
MTBF = 0.0085 = 1l.7 million unit-hours 

EXPECTED LIFE 

Gradually, during storage and/ or operation, the 
electrolyte in an aluminum electrolytic capacitor is 
lost by means of vapor transmission through the 
end-seal. The rate of loss is directly dependent on 
the composition of the electrolyte, the effectiveness 
of the end-seal, and the operating and/or storage 
temperatures. The expected life of the capacitor is 
a direct function of the rate of loss of electrolyte. 
Electrolyte loss can be measured as weight loss. 

Weight Loss and Expected Life 

Extensive testing shows that weight loss is a 
straight line function of temperature throughout 
the useful life of each capacitor type. Figure 6 
shows a typical life test run for 10,000 hours with 
weight loss plotted at five different temperatures. 
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Figure 6 

TYPE 6040 • 85 p.F, 200 VDC 
WEIGHT LOSS ON LIFE TEST 

Figure 7 and Figure 8 show the effect of this weight 
loss on ESR and capacitance. 
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Figure 8 

TYPE 6040 . 85 j.tF, 200 VOC 
Capacitance and Life Test 

The weight loss initially had little effect on the elec
trical performance of the capacitors. However, 
after about 40070 of the electrolyte had been lost, 
at about 4,600 hours on the + 105°C test, the ESR 
increased rapidly, the capacitance decreased, and 
finally the capacitors appeared open. 

When the capacitance drops sharply and the 
ESR increase accelerates -- useful life ends. The 
electrical parameters will soon exceed the limits 
specified in the life test sections of the applicable 
Engineering Bulletins. The end of useful life cor
responds to the point when 40070 (by weight) of the 
electrolyte is lost through evaporation. 

Weight Loss and Temperature 

It has been common practice to estimate that 
weight loss doubles for a 10°C temperature 
increase, and halves for a 10°C decrease. Actual test 
data show this is a very close approximation at 
normal use temperatures from +30oe to +60°C. 
However, this system does not follow observed 
weight loss at higher temperatures. A more accurate 
model may be devised using Arrhenius' theory of 
chemical activity. Developed in 1889, the theory 
defines the level of chemical activity as a function 
of the base of the naturallogarighm to the negative 
power of E, over temperature in degrees Kelvin. 
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K Ae-E/RT 

where 

K = chemical reaction rate 

A = intercept of activity line 
(a constant for a given system) 

e = natural Log base (2.7183) 

E = activation energy 

R = gas constant (ergs/OK) (g mole) 
Boltzmann's constant times Avagadro's 
number 

T = temperature in degrees Kelvin 

E/ R = slope of activity line 
(a constant for a given system) 

It is standard practice to plot vapor pressures 
using the Arrhenius model to produce a straight 
line. For example, Figure 9 uses an abscissa scale 
based on e- 1/ T and an ordinate using the standard 
log scale. 
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Figure 10 uses the same scale to show the weight 
loss for four typical capacitors, at various 
temperatures. 
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FOR TYPICAL CAPACITORS 

The straight line fit shows that the Arrhenius model 
can be used to determine weight loss, as follows: 

where 

W = Ae-B/ T 

W = weight loss in mg/hour 

A = magnitude constant 

e = natural Log base (2.7183) 

B = slope constant 

T = temperature in degrees Kelvin 

Note, our model verifies our initial estimate of 
double weight loss for a 100e temperature rise from 
+ 300 e to + 60 0 e, and follows our observed data 
at higher temperatures. For example, the Type 6040 
plotted in Figure 10 shows a doubling with a 14°e 
temperature rise near + 100°e. 

Additional factors affecting weight loss are the 
relative vapor pressure of the electrolyte and the 
effectiveness of the capacitor seal. However, the 
slope of the model will vary only slightly for dif
ferent capacitor ratings and styles depending on 
variations in the slope of the vapor pressure curves 
of the electrolytes. 
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Weight Loss and Electrolytes 

The characteristics of the electrolyte, including 
relative vapor pressure are important factors affec
ting operation and life expectancy. Figure 11 shows 
weight loss for four different electrolytes, in the 
same rating, with the same case and seal, tested at 
the same time. The OMF based electrolytes, are 
obviously more volatile than the glycol based elec
trolytes. However, these newer OMF based elec
trolytes produce capacitors which can operate over 
wider temperature ranges, at higher levels of rip
ple current, with lower ESR. 
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Figure 11 

WEIGHT LOSS FOR FOUR ELECTROLYTES 

Improved operating characteristics, particularly 
extended operating temperatures, are as desireable 
as long expected life. Improved seals slow the loss 
of the OMF electrolytes, thereby extending the ex
pected life of our newest high-performance 
capacitors. 

Weight Loss and Capacitor Seal 

Sprague Electric is continually working to 
improve capacitor seals, to extend life expectancy 
and allow capacitor operation at higher 
temperatures. Our work has produced significant 
results. For example, Table 3 shows the results of 
life testing for a standard Type 6040 capacitor, and 
for the same capacitor with an improved seal. The 
improved seal cut the weight loss by 400,70, and 
extended the expected life by 70%. 
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Table 3 

CAPACITOR SEAL AND WEIGHT LOSS 
TYPE 604D . 85 iJ-F, 200 VDC 

Weight Loss Expected Life 
Seal (Mg/ Hr.) (Hrs. x 1000) 

Type +85°C +105°C +85°C +105°C 

Standard .240 .680 14 5 
Improved .138 .407 24 8 

The size of the capacitor seal has a definite effect 
on weight loss. Table 4 shows weight loss for several 
Type 510D capacitors during life test at + 125 °C. 
(Although the weight loss increases for the larger 
diameter units, the initial amount of electrolyte is 
substantially greater.) 

Table 4 

CASE DIAMETER AND WEIGHT LOSS 
TYPE 510D . 1000 HOURS, + 125°C 

Case Weight 
Diameter · Loss 
(Inches) (Mg/ Hr) 

"A" (.256") .012 
"8" (.336 ") .023 
"C" (.414") .031 

Test data for double-ended capacitors such as the 
non-polar Type 610D and the four-leaded Type 
604D, show weight losses are twice the losses 
observed for similar size single-ended Type 600D 
and Type 60lD capacitors. Double-ended 
capacitors have one-half the expected useful life of 
the same size single-ended capacitors. 

Many Sprague aluminum electrolytic capacitors 
can be ordered with an optional epoxy end-seal 
added to the standard rubber end-seal. The addi
tion of the epoxy end-seal is recommended to pre
vent the absorption of halogenated hydrocarbons 
into the capacitor during cleaning operations. The 
epoxy end-seal has only a limited long term effect 
on electrolyte loss by vapor transmission. The 
tables and data in this paper are based on tests con
ducted on units which do not have the epoxy end
seal. I t should not be assumed that adding the 
epoxy end-seal wil1 extend the expected useful life 
or reduce weight loss. 
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Voltage and Expected Life 

D-C operating voltage has a significant effect on 
reliability, but only a very small effect on expected 
useful life. Table 5 presents data from a 1O,OOO-hour 
life test for Type 604D capacitors, tested at five dif
ferent temperatures, at surge voltage, rated voltage, 
derated voltage, and no voltage. There is no signifi
cant difference in weight loss or electrical 
parameters measured at the various voltage levels. 

When d-c leakage during operation is high 
enough to generate a significant increase in internal 
gas pressure, the expected useful life can be 
reduced. This condition generally occurs when 
capacitors are operated at voltages higher than 
rated voltage. 

The a-c ripple voltage applied to a capacitor 
during use generates a ripple current which causes 
capacitor heating, and therefore affects the weight 
loss and the expected life. The effect of ripple cur
rent on expected life can be determined by 
calculating the internal temperature rise as discussed 
previously , adding the ambient temperature and the 
temperature rise to detennine the capacitor operating 
temperature . 

Tables of Expected Useful Life 

Expected useful life is tabulated here by case size 
for major Sprague aluminum electrolytic capacitor 
family types. The expected life tables are based on 
data from life testing at full-rated voltage and 
various temperatures. This data includes electrical 
measurements taken during high-temperature life
test extended to failure, and weight loss 
measurements for specific temperatures and case 
sizes. 

The full matrix of expected life limits was 
calculated using weight loss rates for specific 
temperatures, and the design weight of electrolytes 
for specific capacitors. The end of useful life cor
responds to the point when 40070 (by weight) of the 
electrolyte has been lost through evaporation. 

At the end of useful life, electrical parameters 
wjll be within the limits specified in life test sections 
of the applicable Engineering Bulletins. 
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Table 5 

LIFE TEST· TEMPERATURE AND VOLTAGE STUDY 
TYPE 6040 . 85 JlF, 200 VDC (HP CASE) 

Life Test - 2000 Hours 4000 Hours 6000 Hours 8000 Hours 10000 Hours 
t. Cap. ESR t. WI. t. Cap. ESR t. WI. t. Cap. ESR t. WI. t. Cap. ESR t. WI. t. Cap. ESR t. WI. 

(%) (0) (gm) (%) (0) (gm) (%) (0) (gm) (%) (0) (gm) (%) (0) (gm) 

+105°C 
250 VDC (Surge) -4.6 0.63 -1.34 -5.2 1.1 -2.91 -12.8 8.2 -4.07 OPENS-
200 VDC (Rated) -3.7 0.64 -1.50 -5.0 1.2 -2.89 -14.5 11.5 -4.62 NO 
150 VDC -3.1 0.57 -1.33 -3.4 0.74 -2.61 -8.0 3.8 -3.57 READINGS 
100 VDC -4.2 0.54 -1.39 -4.0 0.76 -2.56 -8.1 6.4 -4.29 (Some units open 
o VDC (Shelf) -4.1 0.49 -1.33 -5.0 0.95 -3.03 -9.3 5.7 -4.12 at 6000 Hours.) 

+85°C 
250 VDC (Surge) -2.1 0.48 -0.73 -4.1 0.52 -1.08 -4.0 0.54 -1.50 -2.7 0.71 -1.99 -3.0 0.80 -2.47 
200 VDC (Rated) -2.6 0.41 -0.56 -2.4 0.49 -1.07 -3.2 0.51 -1.41 -3.5 0.62 -1.92 -3.5 0.74 -3.05 
150 VDC -0.8 0.40 -0.48 -1.1 0.44 -1.08 -2.3 0.51 -1.48 -2.0 0.58 -1.66 -2.1 0.58 -2.05 
100 VDC -1.2 0.39 -0.58 -1.8 0.44 -1.12 -2.3 0.47 -1.49 -1.8 0.51 -1.66 -1.9 0.49 -1.86 
o VDC (Shelf) -1.6 0.35 -0.45 -2.7 0.44 -0.87 -2.6 0.47 -1.26 -3.4 0.56 -1.66 -2.7 0.58 -1.94 

+65°C 
250 VDC (Surge) -0.4 0.37 -0.18 -0.6 0.38 -0.33 -1.6 0.37 -0.56 -1.3 0.41 -0.73 -1.7 0.41 -0.90 
200 VDC (Rated) +0.1 0.36 -0.20 +0.2 0.37 -0.36 -0.7 0.36 -0.55 -0.7 0.40 -0.70 -1.4 0.40 -0.79 

+45°C 
o VDC (Shelf) -0.5 0.32 -0.09 -0.4 0.31 -0.16 -0.8 0.30 -0.09 -0.9 0.29 -0.25 -0.7 0.3 1 -0.25 

+25 ° C 
o VDC (S helf) -0.1 0.34 -0.01 -0.4 0.34 -0.01 +0.2 0.34 -001 +0.1 0.33 -004 -0.3 0.32 -0.02 

Note: 20 pieces per test cond ition . In itial electrolyte weight = 8 grams. 

Table 6 

TYPE 5100 - EXPECTED LIFE (~ + 125 0c) 
TYPE 5110 - EXPECTED LIFE (~ + 105 0c) 
TYPE 5120 - EXPECTED LIFE (~ + 105 0c) 

Case Case Size (M M) Life in Hours (K = 1000) at Operating Temperature 

Code Dia . Ln . +125°C +115°C +105°C +95°C +85°C +75°C +65°C +55°C +45°C 

AA 6 11 2K 3K 5K 9K 15K 27K 48K 86K 160K 
BB 8 12 3K 5K 8K 13K 22K 40K 72K 128K 240K 

CC 10 13 3K 6K 9K 15K 26K 47K 84K 150K 280K 
CG 10 15 4K 7K 10K 17K 30K 54K 96K 170K 320K 
CG 10 20 5K 9K 15K 27K 45K 75K 140K 250K 350K 

Table 7 

TYPE 6000 . EXPECTED LIFE 
TYPE 6100 . See Note* 

Case Case Size (I N.) Life in Hours (K = 1000) at Operating Temperature 

Code Dia. Ln. +125°C +115°C + 105°C +95°C +85°C +75°C +65°C +55°C +45°C 

KD .281 .937 3K 5K 8K 14K 24K 40K 70K 130K 240K 
DD .375 .937 6K 9K 14K 25K 39K 70K 120K 200K 350K 

DE .375 1.125 8K 13K 20K 34K 56K 95K 160K ?80K 350K 
DG .375 1.375 10K 16K 25K 42K 68K 120K 200K 340K 350K 
DJ .375 1.625 12K 20K 32K 52K 82K 148K 240K 350K 350K 

DL .375 2.187 14K 23K 38K 62K 98K 170K 300K 350K 350K 
DX .375 2.687 16K 26K 42K 70K 114K 200K 350K 350K 350K 

' Type 6100 Expected Life = One-Half Expected Life for Type 6000. 
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Table 8 

TYPE 300 - EXPECTED LIFE (:::; + 105°C) 
TYPE 5000 - EXPECTED LIFE (:::; + 85°C) 

Case Case Size (IN .) Life in Hours (K = 1000) at Operating Temperature 
Code Oia. Ln . +105°C +95°C +85°C +75°C +65°C +55°C +45°C 

BA .250 .500 2K 3K 6K 10K 18K 33K 62K 
BB .250 .687 3K 5K 9K 16K 29K 51K 96K 

CB .312 .687 2K 3K 6K 10K 18K 33K 62K 
CC .312 .812 2K 4K 8K 14K 25K 44K 82K 

DC .375 .812 2K 3K 6K 10K 18K 33K 62K 
DO .375 .937 2K 4K 7K 12K 21K 38K 72K 
OF .375 1.250 3K 5K 9K 16K 29K 53K 99K 
OH .375 1.500 4K 7K 12K 22K 38K 68K 128K 

EF .438 1.250 2K 4K 7K 12K 21K 39K 73K 
EH .438 1.500 3K 5K 9K 16K 28K 50K 94K 

FF .485 1.250 3K 5K 8K 15K 27K 48K 90K 
FH .485 1.500 4K 7K 11K 20K 36K 64K 120K 
FK .485 1.750 5K 8K 14K 25K 45K 80K 150K 

GF .625 1.250 2K 4K 7K 12K 21K 38K 12K 
GH .625 1.500 3K 5K 9K 16K 29K 51K 96K 
GK .625 1.750 4K 7K 11K 20K 36K 64K 120K 

Table 9 

TYPE 6720 - EXPECTED LIFE 
TYPE 6780 - EXPECTED LIFE 

Case Case Size (IN .) Life in Hours (K = 1000) at Operating Temperature 
Code Oia. Ln . +105°C +95°C +85°C +75°C +65°C +55°C +45°C 

CC .399 .532 2K 4K 7K 13K 21K 40K 70K 
CD .399 .640 4K 7K 12K 22K 38K 70K 130K 
CG .399 .815 5K 8K 15K 26K 48K 88K 160K 

OM .500 1.065 5K 9K 15K 27K 49K 90K 164K 
OT .500 1.315 6K 10K 17K 30K 54K lOOK 184K 
OS .500 1.690 8K 14K 24K 43K 80K 140K 260K 

EK .635 1.000 6K 10K 18K 32K 56K 104K 190K 
ET .635 1.315 8K 14K 24K 44K 82K 143K 265K 
EU .635 1.570 10K 17K 29K 58K 92K 164K 308K 

FU .713 1.619 10K 18K 30K 54K 97K 173K 325K 
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Table 10 

TYPE 6010 . EXPECTED LIFE 
TYPE 6730 . EXPECTED LIFE 
TYPE 6740 . EXPECTED LIFE 
TYPE 6760 . EXPECTED LIFE 
TYPE 6770 . EXPECTED LIFE 

TYPE 6040 - SEE NOTE· 

Case Case Size (I N.) Life in Hours (K = 1000) at Operating Temperature 
Code Dia. Ln . +105°C +95°C +85°C +75°C +65°C +55°C +45°C 

FE .625 1.125 2K 3K 6K 10K 18K 32K 60K 
FJ .625 l.625 4K 6K 11K 19K 34K 65K 120K 
FL .625 2.l25 6K 10K 18K 30K 50K 95K 175K 
FP .625 2.625 8K 14K 21K 37K 65K 110K 215K 
FS .625 3.125 10K 17K 28K 52K 90K 150K 280K 
FT .625 3.625 11K 19K 36K 62K 105K 190K 360K 

GE .750 l.125 2K 3K 6K 10K 18K 34K 64K 
GJ .750 l.625 4K 6K 12K 20K 36K 68K 128K 
GL .750 2.125 6K 10K 18K 32K 54K lOOK 184K 
GP .750 2.625 8K 14K 22K 38K 68K 120K 230K 
GS .750 3.125 10K 18K 30K 54K 94K 160K 300K 
GT .750 3.625 12K 20K 36K 64K 1l0K 200K 380K 

HE .815 1.125 2K 4K 7K 12K 21K 38K 12K 
HJ .875 1.625 4K 8K 14K 24K 42K 76K 144K 
HL .875 2.125 8K 12K 20K 36K 64K 114K 216K 
HP .8 75 2.625 9K 16K 28K 48K 84K 152K 290K 
HS .875 3.125 12K 20K 34K 6DK 104K 190K 360K 
HT .875 3.625 14K 24K 42K 12K 126K 230K 430K 

JE l.000 1.125 3K 5K 8K 14K 26K 48K 90K 
JJ l.000 1.625 6K 10K 16K 28K 50K 94K 176K 
JL 1.000 2.l25 8K 14K 24K 40K 12K 132K 244K 
JP l.000 2.625 10K 18K 30K 52K 92K 164K 300K 
JS 1.000 3.125 14K 24K 42K 12K 128K 230K 350K 
JT l.000 3.625 16K 26K 46K 82K 146K 260K 350K 

'TYPE 6040 Expected Life = one half expected life for units listed above . 
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Table 11 

TYPE 53D . EXPECTED LIFE 

Case Case Size (IN.) Life in Hours (K = 1000) at Operating Temperature 
Code Dia. Ln. +85°C +75°C +65°C +55°C +45°C 

GE .750 1.125 15K 22K 33K 50K 75K 
GJ .750 1.625 23K 34 K 51K 77K 116K 
GL .750 2.125 31K 46K 69K 104K 156K 
GP .750 2.625 39K 58K 87K 131K 197K 
GS .750 3.125 47K 70K I05K 158K 237K 
GT .750 3.625 54K 81K 12lK 182K 273K 

HE .875 1.125 17K 25K 38K 57K 86K 
HJ .875 1.625 26K 39K 58K 87K 131K 
HL .875 2.125 36K 54K 81K 121K 182K 
HP .875 2.625 46K 69K 103K 155K 232K 
HS .875 3.125 55K 82K 123K 185K 278K 
HT .875 3.625 63K 94K 141K 212K 318K 

JE 1.000 1.125 19K 28K 42K 64K 96K 
JJ 1.000 1.625 29K 43K 65K 97K 146K 
JL 1.000 2.125 40K 60K 90K 135K 202K 
JP 1.000 2.625 51K 76K 114K 172K 258K 
JS 1.000 3.125 62K 93K 139K 209K 313K 
JT 1.000 3.625 80K 120K 180K 270K 350K 

KE 1.125 1.125 21K 31K 47K 70K 106K 
KJ 1.125 1.625 32K 48K 72K 108K 162K 
KL 1.125 2.125 43K 64K 96K 145K 217K 
KP 1.125 2.625 54K 81K 121K 182K 273K 
KS 1.125 3.125 67K lOOK 150K 226K 339K 
KT 1.125 3.625 72K 108K 162K 243K 350K 
KD 1.125 4.125 95K 142K 213K 320K 350K 

LE 1.250 1.125 23K 34K 51K 77K 116K 
LJ 1.250 1.625 35K 52K 78K 118K 177K 
LL 1.250 2.125 47K 70K I05K 158K 237K 
LP 1.250 2.625 58K 87K 130K 195K 293K 
LS 1.250 3.125 72K 108K 162K 243K 350K 
LT 1.250 3.625 81K 121K 182K 273K 350K 
LD 1.250 4.125 90K 135K 202K 303K 350K 

ME 1.375 1.125 25K 37K 56K 84K 126K 
MJ 1.375 1.625 37K 55K 83K 124K 187K 
ML 1.375 2.125 50K 75K 112K 168K 253K 
MP 1.375 2.625 62K 93K 139K 209K 313K 
MS 1.375 3.125 76K 114K 17lK 256K 350K 
MT 1.375 3.625 89K 133K 200K 300K 350K 
MD 1.375 4.125 98K 147K 220K 330K 350K 
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Table 12 

TYPE 80D - EXPECTED LIFE 
TYPE 81 D - EXPECTED LIFE 
TYPE 82D - EXPECTED LIFE 

Case Case Size (I N.) Life in Hours (K = 1000) at Operating Temperature 
Code Dia. Ln . +85°C +75°C +65°C +55°C +45°C 

HA 22 25 6K 10K 19K 33K 63K 
HB 22 30 7K 13K 23K 42K 79K 
HD 22 40 10K 19K 34K 61K 114K 

JA 25 25 6K 11K 20K 36K 68K 
JB 25 30 8K 14K 25K 45K 85K 
JC 25 35 9K 17K 30K 55K 103K 
JD 25 40 11K 20K 37K 66K 124K 
JE 25 50 15K 26K 47K 84K 158K 

KA 30 25 8K 14K 25K 46K 86K 
KB 30 30 10K 18K 32K 57K 107K 
KC 30 35 12K 21K 38K 68K 128K 
KD 30 40 14K 26K 46K 82K 147K 
KE 30 50 18K 33K 59K 106K 198K 

MB 35 30 11K 21K 37K 67K 125K 
MC 35 35 14K 25K 45K 80K 150K 
MD 35 40 17K 30K 54K 97K 172K 
ME 35 50 21K 38K 69K 123K 230K 
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Table 13 

TYPE 32D - EXPECTED LIFE 
TYPE 36DX - EXPECTED LIFE 
TYPE 36DE - EXPECTED LIFE 
TYPE 36DY - EXPECTED LIFE 

Case Case Size (IN.) Life in Hours (K = 1000) at Operating Temperature 

Code Dia. Ln. +85°C + 75°C + 65°C + 55°C +45°C 

AA 1.375 2.l25 17K 28 K 50 K 90 K 170K 
AB 1.375 3.l25 30 K 50 K 90 K 165 K 310 K 
AC 1.375 4.l 25 54 K 90 K 160 K 190 K 350 K 
AE 1.375 5.l25 61 K 100 K 180 K 300 K 350 K 
AF 1.375 5.625 70 K 1l0K 200 K 350 K 350 K 

BA 2.000 2.125 21 K 35 K 60 K 1l0K 215 K 
BB 2.000 1125 36 K 60 K 105 K 190 K 350 K 
BC 2.000 4.l25 83 K 140 K 250 K 350 K 350 K 
BE 2.000 5.l25 91 K 150 K 270 K 350 K 350 K 
BF 2.000 5.625 lOOK 170 K 300 K 350 K 350 K 

CB 2.500 1125 76 K 125 K 225 K 350 K 350 K 
CC 2.500 4.l25 93 K 150 K 275 K 350 K 350 K 
CE 2.500 5.125 120 K 200 K 350 K 350 K 350 K 
CF 2.500 5.625 125 K 210 K 350 K 350 K 350 K 

DB 3000 3.125 85 K 140 K 250 K 350 K 350 K 
DC 3.000 4.l25 120 K 200 K 350 K 350 K 350 K 
DE 1000 5.125 150 K 250 K 350 K 350 K 350 K 
OF lOUD 5.625 165 K 275 K 350 K 350 K 350 K 
OJ 3000 8.625 220 K 350 K 350 K 350 K 350 K 
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Case 

Code 

Case Size (I N) 

Dia. Ln . 

ALL CASE CODES 

Table 14 

TYPE 6020 . EXPECTED LlFE* 
TYPE 6220 . EXPECTED LlFE* 

Life in Hours (K = 1000) at Operating Temperature 

12K 21K 38K 68K 128K 

-Testing continues. Present data indicates all case sizes will meet the expected life figures listed above. Larger sizes may show longer life. 
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SHELF LIFE 

Electrolyte is lost through the end-seal of an 
aluminum electrolytic capacitor during storage, 
just as it is lost during operation. The rate of loss 
is a function of the temperature, the volatility of 
the electrolyte, and the effectiveness of the seal. 
Capacitor shelf-life therefore, is part of the 
expected useful life, and both are directly related 
to the rate of loss of the electrolyte. 

For example, a capacitor may have an expected 
useful life of 10 years at + 65 °C. Kept in storage for 
3 years at +65 °C, it will have 7 more years of 
expected useful life at + 65 °C, and this period may 
involve storage and/ or operation. 

Generally, the shelf-life of Sprague aluminum 
electrolytic capacitors is in excess of 10 years at 
typical storage temperatures below +40°C. 

Storage and o-c Leakage 

D-C leakage values will increase during storage. 
Typically, after several years storage at +40°C and 

below, doc leakage can reach two to five times the 
initial values; at + 50°C to + 105°C, doc leakage 
may reach 10 times the initial value. D-C leakage 
measurements taken periodically with a 5-minute 
charge at rated voltage, every 2000 hours for exam
ple, will minimize the doc leakage increase. 

We recommend, after extended storage or 
storage at high temperatures, that capacitors be 
measured and those that exceed specified initial doc 
leakage limits be reconditioned. The initial doc 
leakage condition can usually be restored within 
one hour using a standard reconditioning pro
cedure. See Sprague Application Note No. 3499.1 
for specific details. 

Shelf Test Evaluation 

The following tables present shelf test evalua
tions at various temperatures for typical Sprague 
aluminum electrolytic capacitors. The marked elec
trical stability is characteristic of Sprague 
aluminum electrolytics. 

Table 15 

Time 

Initial 
120 Hrs. 
500 Hrs. 

1000 Hrs. 

5 Years 
8 Years 

Cap . !pF) 

83.2 
83.2 
82 .5 
82.4 

8l.9 
8l.8 

+ 125°C Life/Shelf Evaluation 
TYPE 6000 - 68 /IF, 50 VOC 

(25 pes. eaeh group) 

+ 125°C Life Test 
OJ. (%) DCl !PA) Cap. !PF) 

3.2 1.1 84.5 
3.2 0.6 84.5 
3.2 0.4 82.4 
3.2 0.5 82.1 

Room Temperature Storage 
After life Test 

3.6 0.6 8l.6 
3.7 0.6 82.0 

Onglnal Bulletin Limits - Cap. = 61.2 - 199 J-tF 
D.F. = 10% 
DCl = 5.5 J-tA 
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+ 125°C Shelf Test 
OJ. (%) DCl !PA) 

3.2 l.2 
2.9 5.4 
2.8 4.0 
2.8 4.5 

After Shelf Test 

3.2 3.8 
3.4 4.0 
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KD Case 
(lOpes.) 

DCl at +25°C (uA) 
Shelf at +50°C 

+85°C 
+ 105°C 
+125°C 
+150°C 

Cap. at +25°C (uF) 
Shelf at +50°C 

+85°C 
+105°C 
+125°C 

Table 16 

HIGH·TEMPERATURE EXTENDED SHELF EVALUATION 
TYPE 600D . 50 IJ-F, 25 VDC 

Initial 500 1000 2000 4000 6000 
Measurements Hrs. Hrs. Hrs. Hrs. Hrs. 

0.4 2.0 3.0 2.4 4.4 3.2 
0.3 1.5 1.8 2.4 2.7 2.1 
0.4 2.9 3.1 2.4 2.0 1.7 
03 3.0 2.9 43 93 6.6 
0.3 14.1 143 8.5 4.2 

54.7 53.9 53.6 53.2 52.5 51.9 
54.5 53.7 53.6 53.4 53.0 52.6 
54.4 53.2 52.9 52.6 52.2 51.4 
543 52.6 52.4 52.2 51.0 46.1 

8000 10000 
Hrs. Hrs. 

1.4 1.2 
1.5 1.1 
1.4 1.3 
23 

51.1 51.0 
523 52.0 
50.8 49 .9 

-4110 Open-
+150°C 54.1 523 52.0 51.1 - -2110 Open- --

DJ. (%) 

Shelf at +50°C 
+85°C 

+105°C 
+125°C 
+150°C 

7.0 6.9 6.6 
7.1 6.9 6.9 
7.2 7.0 7.1 
7.3 7.1 7.5 
7.3 9.9 9.5 

Original Bulletin limits - Cap. = 45 - 87 .5 uF 
DJ = 10% 
DCl = 2.5 uA 

Table 17 

6.9 10.0 14.7 
6.9 7.5 9.2 
7.4 10.2 16.9 
9.1 193 70.6 

10.7 100.0+ -

HIGH·TEMPERATURE EXTENDED SHELF EVALUATION 
TYPE 600D . 25 IJ-F, 60 VDC 

DD Case 
(10 pes.) 

DCl at +25°C (uA) 
Shelf at +50°C 

+85°C 
+105°C 
+125°C 
+150°C 

Cap at +25°C (uF) 
Shelf at +50°C 

+85°C 
+105°C 
+125°C 
+150°C 

DJ. (%) 
Shelf at +50°C 

+85°C 
+105°C 
+125°C 
+150°C 

Initial 500 1000 
Measurements Hrs. Hrs. 

0.5 3.7 4.0 
0.7 4.8 4.9 
0.5 5.5 5.1 
0.7 5.9 4.2 
0.5 20.9 14.8 

24.9 243 24.2 
253 24.7 24.6 
25.0 24.3 24.2 
25.7 24.8 24.7 
25.1 24.1 240 

2.7 2.4 2.4 
2.6 2.4 2.4 
2.8 2.5 2.5 
2.8 2.5 2.5 
2.8 2.8 2.7 

Original Bulletin limits - Cap. = 22.5 - 43.75 uF 
DJ = 10% 
DCl = 4.0 uA 

2000 4000 6000 
Hrs. Hrs. Hrs. 

5.8 6.0 3.3 
6.8 5.2 5.1 
4.8 2.0 2.9 

10.1 21.5 23.1 
11.3 4.5 1.4 

24.1 24.0 23.9 
24.6 24.5 24.4 
24.2 24.1 24.1 
24.7 24.6 24.5 
23.8 23.1 15.1 

2.3 2.5 2.5 
23 2.5 2.5 
2.4 2.7 2.6 
2.5 3.0 3.4 
2.7 11.1 83.7 
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19.9 21.3 
12.2 153 
24.2 36.1 

100.0+ -
- -

8000 10000 
Hrs. Hrs. 

2.4 23 
4.1 3.4 
2.6 3.5 

12.1 7.6 
- -

23.9 23.8 
24.3 24.3 
23.9 23.9 
24.3 24 .0 
- -

3.1 3.3 
2.6 2.7 
2.9 3.1 
5.7 7.1 
- -
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HIGH·TEMPERATURE EXTENDED SHELF EVALUATION 
TYPE 6000 . 4.0 p.F, 350 VDC 

Dl Case Initial 500 1000 2000 4000 6000 
(lOpes.) Measurements Hrs. Hrs. Hrs. Hrs. Hrs. 

DCl at +25°C (uA) 
Shelf at +50°C 9.5 10.3 11.8 17.5 24.0 26.0 

+85°C 11.6 11.9 12.7 14.2 12.6 14.0 
+ 105°C 11.0 14.6 16.4 23.0 17.0 19.0 
+125°C 12.5 28.0 31.0 63.0 141.0 1000.0 

Cap. at +25°C (uF) 
Shelf at +50°C 4.6 4.5 4.5 4.5 4.4 4.4 

+85°C 4.5 4.5 4.5 4.5 4.5 4.4 
+ 105°C 4.6 4.5 4.5 4.4 4.4 4.4 
+ 125°C 4.6 4.4 4.4 4.3 4.4 4.3 

DJ. (%) 
Shelf at +50°C 4.7 4.3 4.4 4.5 4.9 5.8 

+85°C 4.7 4.3 4.4 4.5 4.6 4.7 
+105°C 4.7 4.4 4.4 4.7 5.2 5.8 
+125°C 4.9 4.8 5.2 6.2 7.2 13.8 

Driginal Bulletin limits - Cap. = 3.6 - 6.0 uF 

JB Case 
(II pes.) 

DCl at +25°C (uA) 
Shelf at +25°C 

+45°C 
+65°C 
+85°C 

Cap. at +25°C (uF) 
Shelf at +25°C 

+45°C 
+65°C 
+85°C 

DJ. (%) 
Shelf at +25°C 

+45°C 
+65°C 
+85°C 

D.F. = 10% 
DCl = 28 uA 

Table 19 

HIGH·TEMPERATURE EXTENDED SHELF EVALUATION 
TYPE 800 . 4700 p.F, 20 VDC 

Initial 500 1000 
Measurements Hrs. Hrs. 

.06 .06 .05 

.13 .12 .11 

.05 .27 .27 

.05 .36 .27 

4863 4873 4834 
4835 4804 4781 
4859 4786 4746 
4842 4737 4624 

21.3 25.5 27.7 
22.3 23.8 25 .9 
23.8 28.3 29.3 
21.0 28.4 27 .1 

Original Bulletin limits - Cap. = 4230 - 6110 uF 
D.F. = 30% 
DCl = 1.8 mA 
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2000 4000 
Hrs. Hrs. 

.06 .06 

.12 .20 

.28 .37 

.18 .25 

4832 4819 
4767 4714 
4794 4659 
4580 4544 

29.8 31.5 
26.2 29.6 
32.1 34.1 
27 .8 31.4 

6000 
Hrs. 

.05 

.36 

.22 

.16 

4829 
4615 
4639 
4490 

21.3 
40.6 
42 .5 
55.1 

APPENDIX C 

8000 10000 
Hrs. Hrs. 

27.4 29 .6 
24.6 28.0 
33.0 41.0 

4.4 4.4 
4.4 4.4 
4.4 4.4 

5.8 5.8 
4.9 5.1 
6.0 5.8 

8000 
Hrs. 

.04 

.28 

.16 

.12 

4802 
4593 
4618 
4467 

22 .6 
41.5 
44.9 
56.9 



RELIABILITY, EXPECTED LIFE, AND SHELF CAPABILITY 

Table 20 

HIGH·TEMPERATURE EXTENDED SHELF EVALUATION 
TYPE 36DE . 460,000 J1.F 6.3 VDC 

CF Case Initial 500 1000 2000 4000 6000 8000 10000 
(4 pes) Measurements Hrs. Hrs. Hrs. Hrs. Hrs. Hrs. Hrs. 

Cap. at +25°C (uF) (K = 1000) 
Shelf at +85°C 548K 506K 498K 515K 492K 490K 482K 479K 

+95 °C 543K 493K 479K 485K 476K 453K 453K 452K 

ESR (Mfl) 
Shelf at +85°C 3.28 3.44 3.42 3.59 3.60 3.66 3.52 3.63 

+95°C 3.45 3.56 3.70 3.91 3.98 409 3.96 3.99 

DCl at +25°C (rnA) 
Shelf at +85°C 1.61 4.21 4.52 5.11 5.33 5.45 5.77 5.43 

+95°C 1.77 4.21 4.93 5.91 6.34 6.59 6.02 5.13 

Table 21 

HIGH·TEMPERATURE EXTENDED SHELF EVALUATION 
TYPE 36DE . 93,000 J1.F, 40 VDC 

CF Case Initial 500 1000 2000 4000 6000 8000 10000 
(4 pes.) Measurements Hrs. Hrs. Hrs. Hrs. Hrs. Hrs. Hrs. 

Cap. at +25°C (uF) (K = 1000) 
Shelf at +85°C 102K 97.6K 97.2K 97.3K 96.9K 96.0K 95.8K 95.6 K 

+95°C 103K 99.0K 98.0K 98.3K 97.2K 95.9K 95.7K 95 .5K 

ESR (Mfl) 
Shelf at +85°C 3.97 3.98 4.05 4.13 4.17 4.20 4.11 4.16 

+95°C 3.98 407 4.20 4.36 4.39 4.47 4.38 4.43 

DCl at +25°C (rnA) 
Shelf at +85°C 0.79 1.01 1.08 1.04 1.00 1.08 115 1.08 

+95°C 0.83 111 1.27 1.25 1.43 1.44 1.31 117 

Table 22 

HIGH·TEMPERATURE EXTENDED SHELF EVALUATION 
TYPE 36DE . 18,000 J1.F, 100 VDC 

CF Case Initial 500 1000 2000 4000 6000 8000 10000 
(4 pes.) Measurements Hrs. Hrs. Hrs. Hrs. Hrs. Hrs. Hrs. 

Cap. at +25°C (uF) (K = 1000) 
Shelf at +85°C 22.3K 2l.6K 21.6K 2l.6K 2l.5K 2l.4K 21.4K 21.3K 

+95°C 22.1K 21.5K 21.5K 21.4K 21.3K 2l.2K 21.1 K 211K 

ESR (Mfl) 
Shelf at +85°C 5.56 5.47 5.61 5.69 5.74 5.77 5.60 5.71 

+95°C 5.54 5.60 5.79 6.03 6.13 6.17 5.98 6.05 

DCl at +25°C (rnA) 
Shelf at +85°C 0.44 0.93 0.93 0.89 0.79 0.76 0.77 0.69 

+95°C 0.46 111 1.03 0.95 0.90 0.90 0.78 0.70 
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CONCLUSION 

We have discussed the relationship between reliability 
and expected life for Sprague aluminum electrolytic 
capacitors, and reported on ongoing test programs to 
measure initial quality parameters , reliability, and long
term expected life. 

Initial electrical parameters and incoming inspection 
quality figures do not provide a complete picture of 
the effect of components on the life expectancy of 
assembled equipment. The initial electrical parameters, 
the reliability, and expected life should all be considered 
when evaluating capacitors for specific applications. 
Capacitor type selection can have a great impact on 
the full lifecycle cost of components. 
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Weight loss data provides an early indication of ex
pected life, and has been regularly evaluated. The 
results of our evaluations are tabulated here. Detailed 
product information covering each of the capacitor types 
referenced in this paper is available from Sprague Elec
tric Company, Marketing Communications Dept., 41 
Hampden Rd. , Mansfield, MA 02048 . For additional 
information, consult your local sales office as listed 
on the inside back cover of this catalog. 

Questions concerning the technical aspects of this 
paper, or of any of the products referenced here should 
be directed to the Product Marketing Dept., or QAR 
Dept. , Sprague Electric Company , PO Box 1, Lansing , 
NC 28643. 



(~)SPRnGUE ' ____________________ AL_U_M_IN_U_M_C_AP_A_C_IT_O __ RS 

WARNING! DO NOT MISAPPLY 
ALUMINUM ELECTROLYTIC CAPACITORS 

1. Caution Against Misapplication. Here are the most common 
forms of misapplication: 

(a) Exposure to reverse voltage in excess of specified limits. 

(b) Exposure to temperatures above specified limit. 

(c) Application of voltage beyond specified surge voltage. 

(d) Application of excessive ripple current or voltage. Do not 
exceed specification limits. 

2. Personnel Safety. Electrical misapplication of aluminum 
electrolytic capacitors may be hazardous. Personal injury or property 
damage may result from explosion of a capacitor or from expulsion of 
electrolyte due to mechanical disruption of a capacitor. 

Skin, eye or mouth exposure to electrolytes in aluminum electrolytic 
capacitors MUST BE TREATED IMMEDIATELY! 

2.1 Eye Contact. Contact lenses must be removed at once. 
Immediately flush the open eyers) for 15 minutes with large amounts 
of water. If pain is experienced, apply 2 drops of 0.5 % tetracaine 
(Pontocaine). Seek immediate medical attention. 

2.2 Skin or Clothing Contact. Flush thoroughly with running 
water as soon as possible after contact, and then wash with soap and 
water or a mild detergent. 

2.3 Mouth Contact or Accidental Swallowing. Drink large 
quantities of water or milk. Follow with Milk of Magnesia, beaten 
egg, or vegetable oil. Call physician immediately. 
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FRANCHISED DISTRIBUTOR 
HEADQUARTERS LOCATIONS * 

Acacia/Deanco 
47498 Seabridge Drive, Bldg. 8 
Freemon!, CA 94538 
415/623-7500 

Almo Electronics, Inc. 
9815 Roosevelt Boulevard 
Philadelphia, PA 19114 
215/698-4003 

Marsh Electronics, Inc. 
1563 So. 101st 
Milwaukee, WI 53214 
414/475-6000 

Marshall Industries, Inc. 
9675 Telstar Avenue 
EI Monte, CA 91731 
818/459-5500 

Reptron Electronics, Inc. 
14501 McCormick Drive 
Tampa, FL 33625 
813/854-2351 

Schweber Electronics Corp. 
Jericho Turnpike 
Westbury, NY 11590 
516/334-7555 

Arrow Electronics Distribution Division 
25 Hub Drive 

Newark Electronics Corp. 
4801 No. Ravenswood 
Chicago, IL 60640-4496 
312/784-5100 

Sterling Electronics 
4201 Southwest Freeway 
Houston, TX 77027 
713/623-6600 

Melville, NY 11747 
516/391-1300 

Electronic Supply Center 
32 River Street 
No. Adams , MA 01247 
413/664-1086 

Falcon Electronics, Inc. 
5 Higgins Drive 
Milford , CT 06450 
203/878-5272 

Future Electronics, Inc. 
237 Hymus Boulevard 
Pointe Claire Montreal H9R 5C7 
514/694-7710 

Bell Industries 
5230 W. 79th Street 
Indianapolis, IN 46268 
317/875-8200 

Hamilton/Avnet Electronics 
10950 W. Washington Boulevard 
Culver City, CA 90230 
213/558-2000 

Kent Electronics 
5604 Bonhomme Road 
Houston, TX 77036-2079 
713/780-7770 

New Yorker Electronics , Inc. 
420 Center Avenue 
Mamaroneck, NY 10543 
914/698-7600 

Projections Unlimited, Inc. 
14831 Myford Road 
Tustin , CA 92680 
714/544-2700 

Pyttronic Industries, Inc. 
Building 2, Stump Road 
Montgomeryville , PA 18936 
215/643-2850 

Radio, Inc. 
1000 South Main Street 
Tulsa, OK 74119 
918/587-9123 

Summit Distributors 
916 Main Street 
Buffalo, NY 14202 
716/887-2800 

Tri-Start Electronics 
134 Remington Boulevard 
Ronkonkoma, NY 11779 
516/737-2200 

TTl, Inc. 
4033 East Belknap 
Ft. Worth , TX 76111 
817/831-8300 

Wyle Labs/EMG 
3000 Bowers Avenue 
Santa Clara, CA 95051 
408/727-2500 

Zeus Components, Inc. 
100 Midland 
Port Chester, NY 10573 
914/937-7400 

* Sprague is represented at more than 250 Distributor Branch locations. For the location nearest you , contact the 
Distributor Headquarters listed above, or your Sprague Sales Office . 

Contact your Sprague Distributor 
to determine availability of specific 

Type numbers. 
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OEM SALES OFFICES 

UNITED STATES (Southern) NEW JERSEY TENNESSEE EUROPE 
EPllnc. (Northern) (Eastern) 

ALABAMA SUlle 201 - 103 W Lockwood Astrorep, Inc. Montgomery Marketing, Inc . Sprague Benelux 

Monlgomery Marketing , Inc. SI LouIs. MO 63119 - 2915 27 1 Rte 46 4922·B COlion Row Industnezone 28 

19 10 Sparkman Drive Tel. 3141962·1411 SUite A210 Huntsvllte, AL 35816 B9600 Ronse 

HuntSVille 35816 Fairfield 07006 Tel. 2051830·0498 Belgium 

Tel. 2051830·0498 Tel. 201 1808·0025 Tel . 32 55 21 53 22 
(Western) TLX 85143 

INDIANA EPI Southwest 

ARIZONA Sprague Electric Company 
(Southern) 6069 Old Canton Road 

Sprague Electric (U .K.) Ltd . 
Techni·Source. Inc . 8555 North River Road 

Trinkle Sales Inc. SUi te 241 
POBox 5320 Jackson, MS 39211 Alrtech No 2 

SUite 11 - 4665 South Ash Ave SUite 150 
Tempe 85282 Indianapolis 46240 

Cherry HIli 08034 - 0460 Tel. 6011856·6251 Fleming Way 

Tel. 6091795·4200 Crawley West Sussex RH 102 YO 
Tel. 6021730·8093 Tel. 3171844·6650 England 

TEXAS 
Sprague Electric Company 

Tel. 011 ·44·293·51 ·78·78 
TLX 877813 

IOWA NEW MEXICO 121 60 Abrams Road 
CALIFORNIA J . R. Sales Engineering , Inc . Techni·Source, Inc. SUite 516 
(Sout hern) 1930 St Andrews, N E 110 Cardenas N E Dallas 75243 - 3403 Sprague France SAR.L. 
S prague Electric Company Cedar Rapids 52402 SUite 103 Tel. 2141235·1256 3 Rue Camille Desmouhns 
SUite 128 Tel ,3191393·2232 Albuquerque 87110 Bonser·Philhower Sales 

94230 Cachan 
2531 237th Street Tel. 5051268·4232 689 West Renner Road 

France 
Torrance 90505 SUite 111 

Tel . (1) 45·47·66·00 
Tel. 2131534· 1165 KANSAS Richardson 75080 

TLX 250697 

(Northern) EPl lnc. 
NEW YORK Tel. 2141234·8438 

Criterion Sales 9016 West 83rd Street 
(Downstate) Sprague Elektronik GMBH 

3350 ScOIi Blvd Overland Park 66204 
Astrorep, Inc . UTAH Halnerweg 48 

Building 44 Tel. 9131642·9118 103 Cooper Street William J . Purdy Associates 0·6000 Franklurt 70 
Santa Clara 95054 - 3120 Babylon 11702 6635 South Dayton #300 West Germany 
T el. 4081988·6300 Tel. 5161422·2500 Englewood , CO 80111 Tel. 069·609·0050 

KENTUCKY Tel. 3031790·221 1 TLX 414008 
SAl Marketing Corporation 

COLORADO 270 Regency Ridge, #202 VIRGINIA 
William J . Purdy Associates Dayton, OH 45459 (Upstate) Trinkle Sales Inc. 

Sprague Italiana S.p.A. 

6635 South Dayton #300 Tel. 51 31435·31 81 Micro Tech Marketing POBox 5320 
Via G DeCastro 4 

Englewood 80111 1350 Buffalo Road Cherry HIli , NJ 08034 - 0460 
20144 Milano 

Tel. 3031790·2211 Rochester 14624 Tel. 6091795·4200 
Italy 

MARYLAND Tel. 7161328· 1420 Tel. 02·498·7891 

Trinkle Sales Inc . TLX 332321 
CONNECTICUT POBox 5320 

WASHINGTON 

Kitchen and Kutchin , Inc. Cherry HIli , NJ 08034 - 0460 Sprague Electr ic Company 
ABGA Elektronik 

23 Peck Street Tel. 6091795·4200 NORTH CAROLINA SUite L 

North Haven 06473 Montgomery Marketing , Inc . 16209 S E McGillIVray Blvd POBox 562 

Tel. 2031239·0212 1200 Trinity Road Vancouver 98684 S· 19105 Sollentuna 

MASSACHUSETTS Ratelgh 27607 Tel. 2061892·0361 Sweden 

Kitchen and Kutchin , Inc. Tel. 9191851·001 0 (Northeast) 
Tel. (46·8) 9205·95 

DIST. OF COLUMBIA TLX 854 15239 

Trinkle Sales Inc . 
87 Cambridge Street Bob Sickler Sales 

POBox 5320 
Burlington 01803 SUite 112 

Cherry HIli , NJ 08034 - 0460 
Tel. 6171229·2660 OHIO 1111 S. Orchard 

Tel. 6091795·4200 SAl Marketing Corporation POBox 2188 
FAR EAST 

25901 Emery Road BOise, 10 83706 
MICHIGAN SUite 117 Tel. 2081344·9588 Sprague Asia, Lid . 

FLORIDA 
SAl Marketing Corporation WarrenSVille Heights 44128 16th Floor Mlta Centre 

Sprague Electric Company 
2325 W Sh,awassee Tel. 2161591 ·0530 WISCONSIN 552·566 Caslle Peak Road 

14021 ·B North Dale Mabry 
SUite 205 Sumer, Inc. Kwal Chung , N T 

Tampa 33618 
Fenton 48430 13555 Bishop Court Hong Kong 

Tel. 8131962·1882 
Tel. 3131750·1 922 Brookfield 53005 Tel. 852·0·42831 88 

SAl Marketing Corporation Tel. 4141784·6641 TLX 43395 
Electramark Florida, Inc. 1631 Northwest Prof Bldg #104 
SUite 126 MINNESOTA Columbus 43220 PUERTO RICO 
1700 N DIXie Highway HMR, Inc . Tel. 61 41451·0778 Electronic Sales Associates Sprague Japan K.K. 

Boca Raton 33432 9065 Lyndale Ave South Calle 203 GO· ll Sawada BUilding 

T el. 4071392· 1763 Minneapolis 55420 - 3520 Country Club 3rd Ext 15·9 ShlnJuku l ·Chome 
Tel. 6121888·21 22 RIo Piedras Shlnluku·ku. Tokyo 160 

Electramark Florida, Inc. SAl Marketing Corporation 
Tel. 8091762·6707 Japan 

6105·E Memonal Hwy 270 Regency Ridge , #202 Tel. (03) 226·1761 
Tampa 33615 MISSISSIPPI Dayton 45459 

CANADA 
TLX J23328 

Tel. 8131889·7775 EPI Southwest Tel , 5131435·3181 
6069 Old Canton Road Sprague Electric of Canada, Lid . 

SUite 214 49 Bertal Road Tecnomil Ltd. 

GEORGIA Jackson 39211 Toronto, Ontano M6M 4M7 Sprague Korea Branch 
Montgomery Marketing , Inc. Tel. 601 1362·5045 OREGON Tel , 4161760·8048 4th FI , Dalyoung Bldg , 
3000 Northwoods Parkway Sprague Electric Company Vitel Electronics 

44 ·1, YOldo·Dong 

SUite 110 SUite L 2235 Oneslme Gagnon 
Youngdungpo·Ku , Seoul, Korea 

N orcross 30071 MISSOURI 16209 5 E, McGillivray Boulevard La Chine, Quebec H8T 9Z7 
Tel. (02) 783·9784 

Tel. 4041447·6124 EPllnc . Vancouver, WA 98664 - 9025 Tel. 5141636·5951 
TLX K26186 

SUite 201 - 103 W Lockwood Tel. 5031225·0493 
St LOUIS 63119 - 2915 Vi tel Electronics Sprague Singapore PTE Lid . 

IDAHO Tel. 3141962·1411 SUite 301 
Bob Sickler Sales 300 March Road 

Singapore Office 

SUlle 112 PENNSYLVANIA Kanata, Ontano K2K 2E2 10th Floor, 4501452 Inchcape House 

1 I 11 S Orchard NEBRASKA Trinkle Sales Inc . Tel. 6131592·0090 
Alexandra Road 

POBox 2188 J . R. Sales Eng ineering , Inc. P OBox 5320 Singapore 0511 

BOise 83706 1930 St Andrews, N E Cherry HIli , NJ 08034 - 0460 Vitel Electronics Tel. 475·1826 

Tel. 208/344·9588 Cedar Rapids, Iowa 52402 Tel. Phila. 2151922·2080 SUite 6 10 TLX RS 26384 

Tel. 3191393·2232 5925 Alrporl Road 
Mlsslssaugo, Onlano L4V 1 R9 Sprague Taiwan Branchl 

ILLINOIS Tel. 4161676·9720 Tecnomil , Lid . 
(Northern) NEW HAMPSHIRE SOUTH CAROLINA Vitel Electronics l1 1F, 142, Sec 4 
Sumer, Inc . Sprague Electric Company Montgomery Marketing , Inc. 4211 Klngsway Street Chung HSiao East Road 
1675 Hicks Road 267 Lowell Road 1200 Tnnlty Road SUite 31 4 Taipei, Taiwan, ROC 
Rolling Meadows 60008 Hudson 03051 Raleigh , NC 27607 Burnaby, Bntlsh Columbia V5H 1 Z6 Tel. 771·9582 
Tel. 3121991 ·8500 Tel. 6031881·3168 Tel. 9191851·0010 Tel. 6041439·1136 TLX 21422 

EIPRBL Litho in U.S. Amer. 




