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NATIONAL AIRCRAFT STANDARDS COMMITTEE 
AIRCRAFT INDUSTRIES ASSOCIATION OF AMERICA, INC.. O10  SHOREHAM BUILDING. WASHINGTON 5. D . c .  

SF'ECVICATIOH 

CIPACITORS, FIXED, STACKED DIELtCTRIC, HIKIATW 

1. SCOPE AHD CUSSI?ICATIOH 

Soope - mis swciiioation covers I f led  capacitors of the rkcked d i r leo t r io  variety which are 
encreed in a proteotivu snvsloper mS size sha l l  be a r  r h m  in the attached drauing. 

Olissifioation - Q p a o i t o n  shall be furnished in the fo l l cdng  Q p s ,  grada and charaoteristlo. 

Tgpe - ClpAOitW rh r l l  bo of two typos, to oowr the nqu imd  kaperaturo ranges. 

Typ  AI for operation a t  ambiant traperatures up to Bs°C. 
type ci for operation a t  ambisfi t e p r a t u n s  up t o  uPC. 

0 a d e  - A l l  oiprcitora ahall  be of onr grids capablr of arting tha h d d i t y  and moirtun msirtui? 
r rqdmmntd  specified karein. 

QlWaoteristio - A l l  orprcitors s h a l l  k of one oharacteriatio oaprbla of raoting the bnperatuir  
owf f i c i rn t  md orproitmoe d r i f t  as outlined hon in i  

Designation - n i e  nithod of type dwignrtion dull be in tb following f o m  

Conponant Riignation 
r@Ol " A W e  

P h d  or th0 r k o k r d  d i r l r  otr io  n r l t y  am id rn t i f i rd  by thr 

bra Disignition - Ihr  O W  draignrtim i r  a two d ig l t  i+l vhioh appear# em tbr datri lod f lgurri  
rnd i d m t i f l r s  r pr r t iou lu  oar@ r i so  and i b p m .  

rrpr - Bpioitora shall  k o f  tu0 typoi, t o  cover tha trquímd kinpsntum rui@r. 

Typo A J  for oparaticn it rmbisnt tomperitursa up t o  85%. 
~ y p s  CI 103. oparrtian a t  a d i e n t  temperaturrr up to ì2$'0. 

hpioitrnce - n i e  n o d n i l  oapacitm? vrlus in  mCoro-u,icrofPra& f i  idsn t i f i rd  by a thrar digitwnb8r, 
the d r a t  Wo of which represent significant figurer md t h e  i r r t  of which rpeoi f i r i  thr nrunber of 
ieroli t o  fol lou (or  dsciml multiplier). 

Tolwanoe - me capaciknoe toleranor in percent i r  identified ùy a single lr t trr  in  accordrncr vith 
Tabla I. 

TABLE I - Des ipa t im  
Tolerance Lsttar - 

2% or 1 ndd. uhichever is greater O 

f 5% J 

tio$ K 
tm n 

2 APPLICABLE SPECIFICATIONS 

Hili ta Specifications - 
XILSTD-10sA 

cL4H-P-Z Plastic - Habrials, Holded, Themsetting. 
Samplhg Procedures and Tables f o r  fnapeotim Attributes or etha? ouitable o b .  

* lïw psrigraph *oh tequiras a molded t ea t  pie- sha l l  not be appliabls.  

@INACTIVE FOR DESIGN AFTER I APRIL 1963 
SEE MIL-C-5 

PREPARED BY THE ELeCTRûNIC PARTS COMMIlTEE 
CUlSlf lCATION TITLE 
saorilcrrrl~n- 

CAPACITORS, PlIED, STACXED DIELECTRIC, H I N I A T O R E  

NAS 700 
PAac 1 or I l  

I 
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NATIONAL AIRCRAFT STANDARDS COMMITTEE 
AIRCRAFT INDUSTRIES ASSOCIATION OF AMERICA. INC.. 610 SHOREHAM BUILDING. WASHINGTON 5. D. C.  

3.1 

3.1.1 

3.1.2 

3.2 

3.3 

3.3.1 

3-32 

Materials - Rie m t e r i a l  for  each par t  sha l l  be as  hereinafter specified. A sui table  materid sha l l  
be used when n defini te  iaateria1 is not designated. 
sha l l  not  be construed as a guarantae of the acceptance of the finished product.) 

Iron and Stee l  - Rie use of ferrous uatsrial, such sa copoemeld, for leads vlïl be pemlt ted unless 
specifically prohibited by the order. 

Insulating and Imprqnating Compounds - Insulating and impregnating coqowds, including varnishes , 
waxes, and the l i k e  sha l l  be sui table  for each par t icular  application. Conpounds sha l l  adequately 
presei’w the e lec t r ica l  character is t ics  of the insulation to which apalied, by the exclusion there- 
from of moisture. 
cracking or aging, s h a l l  shov no injurious e f fec t  on any p a r t  of the capacitor with which it may com 
in to  contact and s h a l l  not leak when ths  capacitm is mounted in any position, under the mst severe 
combination of conditions outlined herein. 

!&closure - Capacitors shall be e f f e c t i w l y  sealed against the entry of atmspheric misture, and t!m 
elements sha l l  be mounted so as  t o  prevent injurious motremnt i n  t h e i r  cases. lñe capacitor elements 
shall be conpletely enclosed by the i r  cases except where terminals or leads project. 

Harking - Faoh capacitor s h a l l  be permanently and legibly marked i n  accordance with e i ther  of the 
following two mothods which are given i n  the order preferred: 

(Acceptance or apprwral of a constituent material 

A cowound e i ther  i n  the s t a t e  of its or iginal  application or as the r e s u l t  of 

1 Each capacitor s h a l l  be marked with the manufacturer’s nam or symbol end type deeignation 
Paragraph 1.3). 

(See 

?!here marking of the type designation is not permitted by space or  exiqting molds, the capacitance, 
characteristic, and tolerance m y  be indicated by color coding. 
giwn i n  Table II. The arrangemnt of the spots sha l l  be as s h u n  on the applicable figure ?drawing), 
i n  the form of s i x  dots arranged i n  tvo rows of three dots each w i t h  an indicator t o  avoid ambiguity 
as  t o  the order i n  which they are  t o  be read. 
the  capaoitor, three spots s h a l l  be on one face of the capacitor i n  a row along an axis para l le l  to 
that of the leads with an indicator t o  show which face is t o  be read f i r s t  and the order i n  which the 
spots are  t o  be read. The additional three spots s h a l l  be applied i n  a row t o  another surface of the 
capacitor, but  not t o  an end, and s h a l l  be read as though they were the louer row of dots shown In t!ie 
applicable figure (drawing), being made vis ible  by rotating the capacitor about the HXis Of its leads. 

The colors and the i r  Peanin s are 

I f  the spots are not  applied t o  a single surface of 

TABLE II 

WLOR CXìDINC 

-- 

C a Q a C L - e  

Tolerance Significant Decimal 
color F i v e  Multiplier in8 Type 

Black 
Brm 
Red 
Orange 
Yellav 
Green 
Blue 
Violet 
Q.ay 
whits 
Oold 
Si lver  

A 

C 

No space between groups of symbols i n  type designation required. 
2 l ines  if necessary. 

Type designation .may be s e t  in 

#or 1 mnfd. whichever is greater. 

@INACTIVE FOR DESIGN AFTER 1 APRIL 1963 

I CLAS5IFICATION 

SEE M I L - C - 5  
SPECIFICATION TITLE 

CAPACITORS, FIXED, STACKED DlELECPAIC, MImTuRE 
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TITLE 

CAPACITORS, FIXED, STACKSD DIEIECTIUC, HIIIATURE 

NATIONAL AIRCRAFT STANDARDS COMMITTEE 
AIRCRAFT INDUSTRIES ASSOCIATION OF AMERICA, INC.. 610 SHOREHAM BUILDING. WASHINGTON 9. O. C.  

- 
CLASSIFICATION 

SPECIFICATION 

NAS 700 
PAGE 3 

4, IIE'IHODS OF SAWJJNG, INSPRCTION AND TESTS. 

k.1 

4.2 

k.3 

k.3.1 

4.3.2 

4.3.2.1 

Classification of Tests - The mthods of sampling, inspection, and tes t s  conducted upon fixed stacked 
d ie lec t r ic  capacitors s h a l l  be classif iod as  follows: 

Inspection Tests ( a t  place of manufacture) 
Cualification (type or brand approval) t e s t s  ( a t  a Laboratory designated by the purchaser), r/ 
Test Conditions - Unless otherwise specified herein, all waswerents  shall be made at a temperature 
between 20 and 3S°C, a t  a barometric pressure between 24 and 32 inches of mercury, and a t  ambient 
humidity. 

h a l l f i c a t i o n  Tests - 
Applicability (Sampung) - Forty-eight samples of the highest capacity value made i n  a given case 
s ty le  sha l l  be subjected t o  the qualification tests i n  the order l i s t e d  i n  Table III. 
additional samples of the Li7 uuf capacitor, or of the closest  value thereto in production, s h a l l  be 
subjected t o  the "'3 and dissipation factor" test (b.3.3.b). 
production l o t s  made w i t h  production tools. 

Rejection - I f  the n u h r  o€ fa i lures  exceed t h a t  permitted, the en t i re  s e t  of samples sha l l  be re- 
jected. 
changes incorporated to  overcome the defects which caused the fa i lure  of the preceding ones. 

'Rrelve 

A l l  test samples shell be f r om 

A second s e t  of sanples m y  be submitted end s h a l l  be accompanied by a description c_i L!ie 

Feilures Permitted - The t o t a l n u r b e r  of fa i lures  permitted for a l l  tests combined sha l l  not exceed 
three. 
additional s e t  of six s h a l l  be tes ted with no fa i lures  permitted. 

If one fai lure  occurs during the 'ITemperature coefficient and capacitance d r i f t "  test, BF 

TABLE III 

Nunher of 
Specinens Failures 

Tobe Tested Permitted 

Test Group I 

Visual (b.3.3.1) 
Dielectric Strength (I.?. 3.2) 
insulation Resistance (4. 3.3.3) 
Q and dissipation fac tc r  (b.3.3.k) 
Temperature coefficient and 

capacitance d r i f t  (k.3.3.5) 
Capacitance (b.3.3.6) 

48 
48 

6 
48 

o out of 48 
1 out of @ 
o out of 48 
o out of 60 

0 out of 6 
o out of IrB 

Test Groui, II 

Temperature b( Inmiersion Test (b.3.3.7) 12 of the 1 out of 12 

Test G r o u p  III 

Vibration and Carrosion (k.3.3.8) 

Test Group I V  

HUnbditr (k.3.3.9) 

12 of the  k8 1 out of 12 

12 of the &ô 1 out of 12 

Test Group v 
W e  (k.3.3.10) 12 of the  48 1 out Of 12 

Outline of Testa - 
Visuel Inspection - Capacitors shall be inspected as  to workmnship and qual i ty  and t o  d e t e r b e  
tha t  the physical dimensions a re  within the specified l imi t s  and t h a t  the marking is such that the 
capacitors my be ident i f ied thereby. 

Dielectric Strength - Each capacitor sha l l  withstand 200% of the rated DC working voltage ta be 
applied through a res i s tor  limiting the current to 10 ua for n period not greater than 5 secmas nor 
le& than 1 second. 

r/ These t es te  m y  be p e r f o m d  by the manufacturer providing a cer t i f ied  test report, showing a l l  
detailed data on t e s t  perforrmd i n  the required order, is available t o  the purchaser. 

W a a - m o n  5, D. C. 
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NATIONAL AIRCRAFT STANDARDS COMMITTEE 
AIRCRAFT INDUSTRIES ASSOCIATION OF AMERICA. INC.. 610 SHOREHAM BUILDING. WASHINGTON 9. D. C. 

MElÌ-IODS OF SAMPLING, INSPECTION AND TESTS (Contd) 

Insulation Resistance - After e lectr i f icat ion for  one minute by 100 volts  d i rec t  current i n  P re lat ive 
humlaity between C and 80 percent and a t  the temperatures specified below, capacitors of the teuper- 
ature ratings indicated s h a l l  meet the insulation resistance specified. 
remved by a b las t  of a i r .  

Condensed m i s t u r e  may be 

Minimum Test Temperature 
Resistance Temperatiire Rsting 

7500 m g o h  2 5 O C  A and C 

2000 mgohm 85OC A 

600 negohtm 12.5'0 C 

Q and Dissipation Factor - 
Q - The Q (Figure of Herit) s h a l l  be measured on capacitors with nominal capacitanrri values of 

uuf or l ess  a t  a frequency of 1 mgacycle by means of a Boonton Q-Meter or i t s  equivalent. 
Q sha l l  be greater than tha t  specified by Figure 1. 

Dissipation Factor - The dissipation factor  of the caDacitors shall be masuwd a t  a frequency of 
1 kc and sha l l  be l ess  than tha t  speoified by Figure 2. 

Temperature Coefficient and Capacitance Q i f t  - Capacitance masurements sha l l  be mde a t  the folluwin 
tenperatures i n  the order shown: 

The 

Rating A {29C, -bOoC, -lO°C, {2s0C, &Soc, {85'C, {2SoC 

Rating C {2S0C, -hooc, -lO°C, {2pC, /5s°C, ,@Soc, {125OC, {2s0C 

Each measuremsnt s h a l l  be made a f t e r  the capacitor has reached ther id .  s tabi l i ty .  
values i n  percent sha l l  be determined a t  these points and recorded. 

Capacitance change 

CaDacitance d r i f t  for Qualification Testing s h a l l  be computed by a i d d i n g  the greatest  single 
difference between any two of the three masuremnts of capacitance a t  25'0 by the b t e r m d i a t e  value 
a t  25OC. 
masurements a t  room temperature when the terperature is raised from roomtenpsrature to the high 
tenperature t o  room temperature 

Teqerature coefficient s h a l l  be w i t h i n  i2Cû p/ql0C. 

Capacitance - Each capacitor s h a l l  be masured t o  insure tha t  the capacitance is within the specified 
tolerance limits. 
masuremnt s h a l l  be made at ,  or referred to, a measurement made a t  a frequency of kilocycles per 
second. I f  the capacitor has a nodnal  capacitance greater than 1,ooO microrrdcroiareds, the masum- 
mi.t sha l l  be made at ,  or referred to, a measurement made a t  a frequency of 1 kilocyçle per second. 
No masurement need be more accurate than 0.2% +1/2 microndcrofarad. 

Temperature and Immersion Test: 
l i s t e d  below: 

For production sampling, the d r i f t  measurenent may be the difference between the two 

Drif t  sha l l  be .5% ma.xìmum. 

If the capacitor ha5 a nominal capacitance of 1,000 micromicrofarads or leas, the 

Each capacitor s h a l l  be exposed t o  f ive  of the tewerature  cycles 

Degrees Degrees 
Centigrade Centigrade 
Rating A Rating C 

S t a r t  a t  
To 
To 
To 

To 

The a i r  within the conditioning chamber shall be circulated. The temperatura uí thin the cold chamter 
ahal l  be i n  accordanoe with the chart above. The ra te  of change of temperature within ths ccndition- 
dng chamber shall be a t  l e a s t  2OC per minute, or  the capacitors may be Oransferred from one chamber ta 
another, i n  which case they s h a l l  be held a t  the minimum and msximum ambient tenperature fo r  a t  l e a s t  
15' minutes and a t  room temperature for no more than i5 mindtes. 

The slcpsed time batween the removal of the capacitors from the irmnersion tank and the masurementa 
sha l l  not exceed 3 minutes. S i f a c e  m i s t u r e  sha l l  be removed by circulating air a t  room temper- 
atura, wiping with a clean, dry cloth, or both. 

The temperature eyclïn sha l l  be 
followed by 2 cycles of l s - h u t e  i m r s i o n s  i n  tap water a t  65' and 2OoC. (149 and 68 6 F.) or lower. 

CAPACITORC, FIXED, STACKED DIELECTKIC, MINIATORE 
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