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NOTICE

EIA engineering standards are designed to serve the pyblic interest throu%: eliminating mis-
understandings between manufacturers and purchasers, fscilitating interchangeability and improve-
ment of products, and assistirltﬁ the purchaser in selecting and obtaining with minimum delay the
proper product for his particular need, Existence of such standards shall not in any respect pre-
clude any member or non-member of EIA from manufacturing or selling products not conforming to
such standards, nor shall the existence of such standards i)rec'lude their voluntary use by those other
than EJA members whether the standard is to be used either domestically or internationally.

Recommended standards are adopted by EIA without regard to whether or not their adoption
may involve patents on .articles, materials, or processes, By such action, EIA does not assume any
liability to any patent owner, nor does it assume any obligation whatever to parties adopting the
recommended standards, S

This EIA Recommended Standard is considered to have intemational standardization implications, but the IEC activity
has not progressed to the point where a valid comparison between the EIA Recommended Standard and the JEC Recom-
mendation can be made, ' . S

oo Published‘bsf' o .
" ELECTRONIC INDUSTRIES ASSOCIATION
Engineering Department | |
2001 xE_ye .Street, N w., Waghington, D. C. 20006

4] Electronic Industries Asgociation 1978
All rights reserved )
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Printed in U.S8.A.
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() FIXED PAPER AND FILM-PAPER DIELECTRIC CAPACITORS
WITH NON-PCB IMPREGNANTS FOR ALTERNATING CURRENT APPLICATIONS

(From Standards Proposal No. 1294, formulatect under the cognizance of EIA Working Group
P-2.2 on Film, Paper and Plastic Dielectric.)

1. SCOPE

This Standard describes the requirements for paper and film-paper dielectric capacrtors with other than poly-
chlorinated byphenyl (PCB) impregnants, hermetically sealed in metal cases for general purpose applications
onac voltages. They are intended for use with motors, high intensity discharge (HID) lighting ballasts,

ferro resonant transformer power supplies, some power factor correction, and other_applications. The
capacltors are rated for service in 50 Hz or 60 Hz circuits and may be oper ated at case temperatures shown
in 34.. :

2. DEFINITIONS

2.1 . Rated Voltage. -

Rated voltage is the design steady state RMS operatmg voltage marked on the capacltor that may be apphed,
= between the terminals of the capacitor (See 23.1,1)

. 2.2 Rated Case Temperature

‘Rated cage temperature is the maximum allowable hot spot temperature developed at any point on the case
surface, during maximum operating condltrons (See 23.1.2)

2.3 Outside Foil Terminal

Outside foil terminal is that capacitor terminal which is connected to the outer turn of foil of the capacitor
_ section. Purpose of this is described in 23.1.7. :

- 24 Service Life Objective '
Service life objeetive of Characteristic D and M eapaeiters operated at rated voltage and rated case temperature

- shall be not less than 94% survival after 60,000 hours operation. After 5000 hours operation, Characteristic D
and M capacitor survival shall be not less than 99.5% with capacitors operating at rated conditions stated.
Service life objective for Characteristics K and L capacitors operated at rated voltage and rated case temperature

shall be not less than 90% survival after 60,000 hours operation. After 5000 hours operation, Characteristics
K and L capacitor survival shall be not less than 99.0% with capacitors operating at rated conditions stated.

* Agused in this Siandard, service life objectives are infendéd to be guidelinds. Sée Application: Note 23.1.)
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3. STANDARD DESIGNATION . .. . ... - - .
3.1 EIA Standard Designation shall consist of six constituent parts as illustrated below and options indicated.
DO78DP3H " PRGLSorF
| o S "~ "OPTIONS
D 078 D P 3 H_
Case Rating Temperature Finish Terminal Capacitance Options
' Number Characteristic . Tolerance P - Protective Device

R - Resistor

G - Ground Lug -

‘KorL - Low Leakage

S - Room Temp Life
Test

F - Current Fuse

3.2 Case type shall be 1dent1fled by a single letter. Al cases shall be of deep drawn or extruded
construction with double rolled cover seams.

NOMINAL DIMENSION OVER SEAM COVER

Case | . Inches Millimeters ' Shape

A 2.16 x 1.31 | 54.8 x 33.4 | (1-1/4") Flat Oval

B o 269 x 1.56 - 683x39.7 - (1-1/2") Flat Oval

c 201x1.91 . 73.8 x 48.4 1 (1-3/4") Flat Oval .
D 3.66x 1.97 . 92.9x 503 (2") Flat Oval

E 4,56 x 2.84 : ’ - 115.8 x 72.3 in Rectanguiar -

J 2,16 x 1.31 54.8 x 33.4 : (1-1/4") Formed Oval

3.3 Rating nuinhers are noted on parts lists sheets of appendix for capacitance and voltage rating. This is a
three digit sequential non-significant number which has been assigned by EIA.

3.4 Characteristic shall be identified by a'single letter to denote the rated case temperature range of the capacitor
as shown below:

" Characteriste .~ Case Térﬁpéi‘ature Range
D T 559%Cto+70%C
K ’ T _559C 10 485°C
L —559C to +90°C
‘M : S —550(: t0 +60°C

3.5 Flmsh shall be 1dent1fxed by a smgle letter as shown below:

Letter Type of Finish ‘
N _ No finish subsequent to case fabrication
P ' _ Underwriters’ Laboratories Recognized Paj ;
o . .-, Jocuments
- Q : ~ . Underwriters’ Laboratories Reco ni'z:d Pla :
. byright Electronic Components Industry £ o .
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3.6 Terminals shall be identified by a single digit code as shown below:

Code : Terminal Type

) [P, . “-- '.' ....... Insulating cup 1/4” quick-connect - two tines

> U . ----- Insulating cup 1/4” quick-connect - four tines

F SR R Insulating cup 1/4” quick-connect - two or three

o : tines and forked solder lug

Biommennn e DU Code 1 and Code 2 on same capacitor |
S - - Insulating cup 174" quick-connect - three tines

6 nce e Code 1 and Code 5 on same capacitor

NOTE: Outside foil where required shall be identified by a significant mark near the terminal connected to
the outside foil of the capacitor winding.

3.7 Capacitance tolerance shall be identified with a single letter as shown helow:

Code Letter Capacitahce Tolerance
. | H *t6%
K +10%

Tolerance color code may be requested for certain applications but shall only apply to code letter H (+6%).
Color tolerance dot shall be placed on the cover surface of the capacitor. The color code shall be as shown

below:
Capacitance Range
Color Code From Nominal
Black —6% to —3%
 White ' —3%to O
Yellow 0 to +3%
Red ‘ +3% to + 6%

3.8 Design options are described in 3.8.1 through 3.8.6.
3.8.1 The protective device shall be identified by the lettef “p>,

3.8.1.1  This protective device is intended to prevent case rupture and expulsion of internal
material when used within the current and voltage fault rating of this device.

‘ 3.8.1.2 A minimum clearance above the capacitor terminals is required for effective operation
of the protective: device. Manufacturer should be consulted for minimum recommended clearance
after installation (See 23.3 and 23 4)
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- 3.8.2 Internal current fuses shall be identified by the letter “F”and shall have the following
performance characteristics.

3.8.21 Aninternally fused capacﬂ:or shall be capable of operating continously at currents
up to 125% of its nominal rated current at 60 Hz at a'case temperature of 75°C. This is the
“must hold” current.

3.8.2.2  With the capacitor stabilized at 23°C, the fuse shall be capable of opening in five
seconds or less at a steady state current equal to 4.0 times the “must hold” current as defined
in 3.8.2.1.

3.8.2.3 Fused capacitors shall be capable of being charged with direct current to 130% of the
ac rated voltage and discharged through zero resistance ten times with a minimum of thirty
seconds delay between discharges without opening the fuse.

3.8.2.4 Mounting position of the capacitor shall not affect the operation of the fuse.

3.8.2.5 Single section capacitors shall have the fuse connected to the inside foil terminal (the
unmarked terminal). Dual section compressor capacitors (those in which two capacitors act in
combination for one function and singly for another), shall have the fuse connected to the com-
mon bushing marked “C”, Dual section shared capacitors (those in which theré are two capacitors -
and each is for a separate function), shall have the fuse connected to the unmarked terminal on

the compressor section opposite to “C”.

3.8.3 Discharge resistor shall be identified by the letter “R” and shall discharge the capacitor to 50 volts .
or less within one minute after disconnection of the capacitor from the voltage supply.

3.84  Ground lug shall be 1dent1fled by the letter “G™. (See Appendix C for ground lug detalls )
3.8.5 Leakage current to case.

3.8.5.1 Low leakage current to case, re(imred by UL1012 and UL1029, for some lighting and
power supply applications shall be identified by the letter “K”. The leakage current value shall
be determined by agreement between the supplier and the user.

3.8.5.2 Low leakage current to case for motor application shall be identified by the option
letter “L”. When 115 volts 60 Hz is applied between the shorted capacitor terminals and the
bare case, the leakage current shall not exceed the following values:

Nominal Voltage Max. Leakage
Capacitance Rating mleroamperes -
0-14uF 0-500 - 60
14.1-20puF : 0-500 . 70
201 to 35uF 0-500 - : 100
35.1 to 55pF 0-500 150
0 to 10pF 501-660 I 100

3.8.6 Room temperature llfe test - where room temperature hfe tests are reqmred they shall be identified by
the optlon letter “S™. The test described in Sectlon 22 shall be identified by the letter “S”. ‘
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4. -APPLICABLE DOCUMENTS ‘ ‘
The latest revisions of the following stén&af&;'fWHen'speeifiéd; form part of this document.
()  EIA Standard RS-186, Standard Test Methods for Electronic Component Parts
(b) VEIA Source Code apd Date Book - ‘
(c) NEMA Standard Publication DC2-1970, Residential Controls (Quick-Connect Terminals)
(d) ~ U. L. Standards UL1012 and UL1029 ' | | |

EIA publications' may be obtained from the Electronic Industries Association, 2001 Eye Street, N.-W.,
Washington, D.C. 20006.

NEMA publications may be obtamed from the Natlonal Electrical Manufacturers Association, 155 East 44th St.,
New York NY 10017.

U. L. Standards may be obtained from Underwrlters Laboratones, Inc Publications Department 207 East
Ohio Street, Chicago, IL 60611.
5. STANDARD TEST CONDITIONS

Standard atmospheric conditions under which tests are to be conducted or referred to shall be as shown below
unless otherwise specified.

Temperature: 20°C to 35°C (referred to 23°C values)
Barometric Pressure: 28 to 32 inches of mercury -
Relative Humidity: Less than 80% :

6. QUALITY ASSURANCE

6.1 Recommended order of tests shall be as shown in Table 1. No sample shall be sub]ected to more than
one group of tests in Group 2, and Group 3 or Group 4.

6.2 Number of samples and allowable failures shall be as determmed by agreement between the user and
the supplier. :

7. VISUAL AND MECHANICAL EXAMINATION

7.1 Dimensions shall be within the tolerances allowed.

- 7.2 Marking shall be legible, complete and correct.

7.3 Physical appearance shall be uniform in quahty and capacltors shall be free from pits, corrosion, cracks,
rough edges and other defects that will affect life, serviceability or appearance.

Documents

Copyright Electronic Components Industry Association
Provided by IHS Markit under license with ECIA - L Licensee=/, User=,
No reproduction or networking permitted without liense from IHS . Not for Resale,

Full documen
g

t details: ECIA 454 1990 - R


http://www.avadocuments.com/doc/ecia-454-1990
http://www.avadocuments.com/doc/ecia-454-1990

"EIA us4 78 B 3234600 00692317 1 WA

_ TABLE 1

QUAL]T_Y ASSURANCE TEST PROGRAMS
GROUP 1 _ _ (100% of Sample) . _Bequirements.
Mechanical INSPECLioN .« . oo vvi cevennnneennns e eeeeaneean. ... Section 7
Marking.......coivvenens Cetereereniaeenanias et areseeaes vee.. Section 8
Dielectric Withstanding Voltage ey rresaves e eanane saen veeveeses. Section 9
CapacitanCe . .vvvuvvncnronres e ieseseraseaenass e esas s Section 10
Dissipation FaGtor. ..o vv vt vevenrsnnreenenracssssasesns feeeens Section 11
Seal........ @ttt sarre s en it et oaa et ea e ceereesues. Section 12
Leakage Current to Case {(where required) ...... Crarssrraae Cereeees «... Section 19
GROUP2 (25% of Sample)
Vibration . .......... e, v e s e s e at e -Section 13
Salt Spray (For plated or painted cases) .................. et Section 14
GROUP 3 (25% of Sample)
Solderability. {(where required) . .. .. SO e S Section 16
Terminal Strength . .. .o vi e v v i e tirniennre cnus i r e Section 17
Humidity {For plated or paintedcases) . ........ccveotververeeennnns «.. Section 16
Test of Protective Device or Current Fuse (whererequired) .. ...ovvvvennns Section 18
GROUP 4 (60% of Sample}
Low Temperature Capacitance ChanGe . . . ... vvvvereenneenssneeneennns Section 20
High Temperature CapacitanceChange . .. ......caveees Cerersreentaan Section 20
Room Temperature Life Test {(where reqwred) e ranae e  ereeans Section 22
High Temperature Life Test.......c.v0v.e Cerar e it verrs s Section 21

8. MARKING

Marking shall be permanent ink or metal stampihg and shall consist of the following items:

(1) Nominal capacitance in microfarads (uF)

(2) Rated voltage in volts (RMS) '

(3) Rated frequency in Hz A

(4) Name or symbol of manufacturer

'(5) Manufacturer’s part number |

(6) EIA date code identification

(7) Maximum temperature rating °C (where required)

(8) Underwriters’ Laboratories paint identification (where required)

(9) Underwriters’ Laboratories protective device or current fuse identification (where required)
(10) Outside foil terminal (where required) '
(11) Terminal identification (where required) (Herm C-Fan and dual capacitors)

(12) Non-PCB 1dentlﬁcat10n ' . .
iy right Electronic Components Industry Association .
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‘ 9. DIELECTRIC WITHSTANDING VOLTAGE TESTS

9.1 Between terminals - Capacitors shall be capable of withstanding the application of 2 x rated ac voltage
for one minute. Capacitors shall be discharged through a 10,000 ohm resistor to limit the current.

9.2 Terminals to case - Capacitors shall be capable of withstanding the application of 2 x rated ac voltage
plus 1000 volts for one minute. i

9.3 Alternate tests to those outlined in 9.1 and 9.2 may be conducted at a dc voltage equal to the peak - i
voltage of the specified ac test voltage. '

10. CAPACITANCE TEST

Capacitance measurements shall be made on an ac bridge with 60 Hz rated voltage applied or shall be referred

to such a measurement. Values of capacitance measured shall be within the specified tolerance at or referred to
a temperature of 23°C. Accuracy of measurement shall be +0.5%. -

11. DISSIPATION FACTOR TEST
Dissipation factor of each capacitor shall not exceed 0.6% for paper and 0.3% for film-paper dielectric when

measured with 60 Hz rated voltage applied at any temperature between 23°C and 90°C. The average D.F. at
65°C shall not exceed the average D.F. at 23°C. '

12. SEAL TEST.

12.1 Capacitors shall be capable of withstanding a temperature of 90°C in circulating air for a 10 minute period
past the time the entire capacitor has reached a temperature of 85°C without evidence of leakage of the im-
pregnant. o 7

12.2 Capacitors shall be capable of withstanding two thermal cycles each consisting of 24 hours at -55°C followed
by 24 hours at room temperature without evidence of leakage of the impregnant.

13. VIBRATION TEST

13.1 Capacitors shall be capable of withstanding vibration of EIA Standard RS-186, Method 7, Type I test
except for thirty minutes per plane without physical or electrical damage.

13.2 Capacitors shall be tested in accordance with Sections 9, 10 and 11.

14. SALT SPRAY TEST

Painted or plated finishes shall be capable of withstanding 500 hours salt spray test per EIA Standard RS-186,
Method 5, Type II test, with less than 5% of the case surface showing finish breakdown or case failure when
rust is removed. Test shall be conducted with 5% salt in the water at a temperature of 35°C. .
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