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(CHRAMIC DIELECTRIC CAPACITORS o RS-198~B
S A S _ Page T
CLASSES 1, 2 and 3 '

(From EIA SLandard RL~198 ~A -and Standardq Proposal No. 1061 formulated under

the cognlzance of EIA Worklng Group P-2.1 on Ceramic Capacitors. )

- FOREWORD

This standard is a revision and-up—datlng of RS 198 A coverlng ‘céramic dlelect—
ric. Capacitors, to prov1de information and rating data in accordance w1th the.

current state of the art, for several mechanical styles and three- maJor c]3831—

flcations.
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1. CERAMIC DIELECTRIC CAPACITORS, CLASS 1 )

'”Seoﬁe |

:Camponents of thls clas31f1cation ‘are temperature compensatlng ceramic d1elect—

rlc, fixed CapdCLtorS of a type sulted for resonant’ circuit appllcatlon or’ other_

“appllcatlons whete high Q ‘and Stablllty of - capac1tanee characterlstlcs are re-

:qulred

1.2

ClasSiflEation .

1.2.1 Type Designation

The type'desigﬁation,shall be in theffollOWiﬁg form, and as defined in

' Table 1 for:Temperature Compensating and'General Purpose capacitots:

CCXXXX. u2J 470 c 501

S e e A T
Style Characteristic Capacitance Tol. Voltage

1, 2 2 Style

The style 15 1dent1f1ed by the ‘tWo letter symbol "ce! followed by a two,
three or four dlglt number, the letters 1dent1fy the 1tem as ‘an EIA RS-198
part and the number 1dent1£1es the shape and dimensions of the capac1tors

(see 1nd1v1dual spec¢ification sheets).

51;2.3 Charectefistie

The characterlstlc is 1dent1f1ed by a letter dlglt—letter symbol in accord—

"ance with Table 1. The first letter identifies the nomnnal temperatute

coef£1c1ent, the d1g1t 1dent1f1es the multlpller dnd the flnal letter 1den—
1f1es the tolerance of the _temperature coefflc1ent.' The temperature

coeff1c1ent is expressed in parts per mllllon per C(ppm/ c).

1.2.4 fCapecitence.and Tolerance.

. The capacitance aﬁd“tolerance_afe-identified'by 3 digits and a letter sym-—

~bol in accordance with Table I. The first and second digits identify the
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first and second signiflcant f1gures of the capacitance, the third d1g1t

1dent1£19s the multlplier and the 1eLter 1dentif1es the capacitance

tolerance.

1. 2 4 1 Preferred Number System

Nomlnal capac1tance and tolerances shall be chosen from Lhe Preferred

Numbcr system by the single decade values:

10

11

12
13

15

18
20

10%

10

15

1.2.5 Voltage

209

10

15

s

. sz

22

24
27

30

33

36
39
43

10%

22

27

33

39

20%

22

"33

5%
47

51
56

62
68
75

82 -

91

107

47

56
68

82

47

68

The voltage 1s identlfled by three diglts in accordance w1th Table I; The

_flrst and second dlglts 1dent1fy the first, and second srgnlflcant flgures

of. the voltage and the third dlglt 1dent1f1es the multlpller.

1.2.6 Méfking

The capac1t0rs may be marked elther by typographlcal merklng or by code,

at the optlon of the manufacturer.

1.2.6.1 ?TypogfaphicelfMarkimg

Totthe extent:that'size permitsdeach-capacitOrtshallnsheW‘

a) Capac1tance in pF or uF and tolerance in. percent or by. letter

desrgnatlon per Table I,

4 _ above 999 in uF

or

.Through 999 w111 be ;dentlfled in pF,

Type Designation in accordance with-specification'sheet and Table

1.
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TABLE 1
Values shown are standard.

ce xxax G2 T 4

500 1
1

. : 7 0 .G
Style De51gnatlon - See l 2.2, — CHARACTERISTIC 1
‘ — : oy
|

-0¢1-

l. R - [ﬁ. RS SR I - L.,
1 i fican! o tier | p . . : R L
Si%?;i;:anéj 3 gg?;;gi;etou-g “Tolerance of L '}st 2nd é;m . § . Iolerance zﬁdCe?acltauce - yoltage Ratlng
of Temp. = | w2 Significant |47 [Temp. Coeff. |0 | Significant| 7 | 48 Nominal . &-g-| Nomingl ist & 2nd REp 3
Coeffi of | 82 Tigure of ﬂ% 2 | (See Note-D)j_ﬁ’E"Figure:of 24 | EE 10 pFoip & & Qver Significsntt 5.8 £
Capdcitance’ jj“fs‘ _‘Temp Coeff. =& (ppmy/°Cy . | 3 & ‘Capacitance | &= | =& ajor Less | <% 10 pF Fig . 2R o
{pom/2C) A S R -1 . S S - -
00 4 ¢ -1 0 |30 - ¢ | 1 0 [+0.1pF | B 1 0
1.0 |- M| =10 1. |.-%80 | ‘10 1 {#0.25sF . .C - 10 1
1.5 Bl =100 2 120 I 100 2 {#0.5:pF |- D _ : .opLee s 2
2.2 B Z100G6 - | 3 |.#250 x| 1000 3 }21.0p7) F 1% . 00 | - 3
3.3 .84 =100000. 4 | +500(Nore A)-|-L.. 10000 ] 4 [22.0pF | G S E2% - o ‘
4.7 T 4L 5 I +£1000(Note B)| -M 1100000 5 I A S R 4 ' :
7.5 o +10 6 | *2500(Note C) W : P . *3%
w0 T . ik £10%
© #1000, 8 0.01 ML E20%
T +100000 9 0.1 9 o

Nete A{  Use with Character:stlc symbol 5Z to lndlcate General Purpose capacitcrs with any nominal temp. eceff; between +100 and -750 ﬁarts
" per mllllon per degree C : ‘coefficient used te be at option of capa01tor manufacturer._ :

Note By Use-wmth Characterlstlc symbol u2 to. indicate General Purpose capacitors with. any ‘nominal temp. coeff. between +150 and -1500 parts
.. per mllllon per degree c. coe£f1c1ent uged’ to be at option ‘of capacitor manufacturer .

Note C}f Uee:w1th Characterlstlc symbol $3 fo indicate General Purpese canacltors having any. nom1na1 teﬁp. coeff. between -IOOO'an& ~5200 parts
pex miliien’.per degree C. coeff:cxent used ‘te be at option of capac1tor manufactureru : '

Note D:‘.These symmetrlcal uolerances apply to 2 point measurement of temperature coefflc1ent one at 25°¢C and one ar 85 C. For tolerance )
: : _ :ncluding curvature. see paragraphs 1.4 and 1.4: 1 :

ote EE;'Use lowest dec1mal multlplzer to avoid alternate codlng, for example, 2. OpF should be 209 NOT 020.

¢ 23ug
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RS-~198-B
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b) Tempersture Coefficient in parts per million per degree Centigrade

or letter designation in accordance with Table I.
'_'7 c)l'Manufacturer's name-or-symbol, or EIA Code number.

d) Indicator of inner electrode termlnal (tubular styles only}, com=
- prising an easlly dlscernlble dot or: depre5510n
o _ or 7 :
CInnerFEleetrode terminal shall be located to the left of marking

parallel to:body of capacitor, or above circumferential marking.

1.2.6.2 color Mafking'
.The color marklng of flxed Ceramlc Dlelectrlc Capac1tors Class L shall
_ be the 5 dot system £or temperature characterlstlcs of NPO thru N750

-__dnd General Purpose -as shown in Table II Column’ 1. The 6 dot system

in Table IT shall be used for all other temperature characteristics.

Table II 111ustrates applleatzon to tubular style. For diSe or plate
styles, ‘color code shall read from 1eft to rlght as observed w1th iead
w1res downward, and, of caurse, no inner electrode 1dent1f1cat10n is
_appllcable - Inner electrode términal ‘on tubular styles shall be indi-
cated by an easlly dlscernlble dot or depre5510n.

| : oo o oy _
l_Byllooating.end color.adjacent to inner electrode terminal as shown in

'Taole'll.

S1.3 Standard Temperature Coefflclents and assoc1ated tolerantes are as 1nd1cat—

ed in Table Iﬂ below, in terms of Temperature Charaeterlstlc symbols in Table I.

2122
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1.4 .Calculation of Temperature Coefficient Limite_

-The symmetrloal tolerances apply to 2 point measurement of temperature coeffln
c1ent, one at +25° C and the other at +85°C. "To establ1sh tolerances at ~55°C

requlres a calcolation which allows for curvature:

1. The'ﬁosifife tolerance from-+§5°C'to -55°C 1is the same as that used for
+85°c.' ' '

2. The negatlve tolerance from +25°C to =55°C (ppm/ C) —;—36 ~1.22:

X spec1f1ed p051t1ve toleranee + 0 22 x nomlnal temperature coeff1c1ent.

_ Example 1 - P7H(+150 60ppm/?C at_+85?C)' _ ‘
Negatlve tol = f35l*1 ZZ(POa tol) + O 22(nom1nal T c.)
= 36 -1.22(+60) + 0.22(+150)
= -36 =73.2 + 33
= 476.2ppm/ C

Neg. Limit at -55°C = 150 =76.2 = 73.8ppn/°C

Pos, Limit at -55°C 150_460;0 2210.Oppm/§0:
Example 2. - Uzj(eiso 120ppm/ ¢ at +85°C) _
- R —36 —1 22(Pos Tol ) +0 22 (nominal T.C. )
36 -1 22(+1. 20)+o.22( ~750)
=36 -146.4. - 165 |
347, hppm/ C

Negative tol.

oo

]

. Neg. Limit at 55°C = =750 ~347.4 = 1097.4ppm/°C.

Pos, Limit at 55°C = —750 +120 = -630ppm/°C

~124=
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1.4.1 Table of Tempéfatﬁfe'CoeffiCient Limits
 TABLE- TV
rermissibié Qabécitance Change from
25°C (ppm/°C) .
, IR At -ss°C At +85°C
has L S _ o At Tes ol
_ .gracterlstlc Most Neg. =~ - Most Pos. _ Most Neg. . Most Pos.’
+ 150 ©  P7R - 158 + 400 - 100
AN 0o . 4270 S+ 300
P7H S73 0 w210 + .90
P76 110 +180 ©  +120

400
270
:210:
180

+ + +
+ o+ o+ o+

350
220
160
130

+ 100 MK =219 E350° -~ 150

| M7J - 60 220 - 200
CMTH + 12 160 . 440
MG + 49 + 130 + 70

+ .

+
+ o+ o+ o+

283
153
93
63

+ 33 56K - 300 + 283 - 217
' 86J° - 142 + 153 : - 87
S6H : ~ 68 93 - 27

se¢ - 32 + 63 4+ 3

+
o+

250 - 250
120 120
60 - 60

250
120
60
30

0 cok AN
' coy’ - - 182
COH - 109
coe - 72

+ o+ 4
O+ o+

217

. .

- 33 SIK - 381 217 - - - 283
S1J = 222 o+ 87 . =153 .87
s - 149 + 27 - 93 27
si¢ . - 112 - 3 -

+r

+

- 75 UK . L4327 +175 o ZoEes 75

| uLJ. - 273 T+ 45 -195 445
Ul -20 - 15 =135 - - 15
ule o -1eh - 45 C-105 - 4

~125-
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| Table W - cont'd

e AL ISSPC o AL 4BSC
' Chgrgcteristlc :  Most Neg. 'Most"_Pos'.' - Most Neg. : Most_' Pos.

150 P - - 524 o+ 100 - 400 + 100

IR p2g. . -1365 =300 270 < 30
P - =292 - 90 -2100 0 .~ 90

PG .=-255 - -120 . - 180 - 120

220 RK™ . -609 . +.30 - 470_'_ o+ 30
AR ¥\ R = 450 S =100 0 -03600 ~ 100
R =377 =260 - 280 = 160
RGO . =361 =190 - 250 - 190
-'330 - sz o -lo48 _’_+‘i7d .. =830 +170
- s . -743° 0 - - 80 . -580 - 80
s23 . -585 . -210 - 450 - 210
Csam -1 -270 -390 - 270
- 470 otk —914 . -230 =720 =220
S A8 =755 - 350 ©-590 - 350
T2 ~682 - =4l0 - -530 = 4l0

- 750 um = +250 -1750 +250
Uk =125 - 500 . -1000 - 500
v2s . -1097 26307 - 870.. = 630
R C-loz4 0 -690 =810 - 690

1560 P =217 -1250 o o-i7s0. o -1250
Z2200 - R3L. . =3330 ~a1700 0 -2700 - -1700

Z3300 s —71d2 - 800 ~ =5800° - 800
CUSsL - cae72 o ~2800 . -3800  -2800

L4700 T3M 0 -6990 . -3700 © 52000 <3700

1265
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1.5 Requirements o
1.5.1 Detail'requirements.for iﬁdividual styles. Deta11 requlrements or o
-exceptions applicable to 1nd1V1dual sty]es of capacitors shall be as spe*
c1f1ed in the 1ndiv1dua1 detall spec1f1cat10ns ‘In the event of any con—'

flict between requ1rements af thlb spec1ficat10n and the 1nd1v1dual spec1—

flCatLODS, ‘the later- shall govern
l.5.2f.Capacitanee

When measured as spec1f1ed in l 6 l, the capac1tance shall be w1thin the

tolerance shown by the type de51gnat10n

1.5.3 Quallty factor (Q)

1. 3.3 1 For capac1tance values lOOOpF or less at lMHz When deter— -
mlned as spec1f1ed in l 6.2, the’ Q shall not be less than the value

showu in Flgure 1.

1000

900}- | B iy < B S ]
‘ 800 T_._ : ‘ // T — —(
‘o 700 |2 R R e »
= 600 | — — f’"'“'k
. : . 2
= 500} -
R O e S
R _ 4 -\
IRRL S il R VN ‘
o 19 20 30 40 50
CAPACITANCE IN nuf
FIGURE 1
Curve l - Inltlal Q for Temperature Coef£1c1ent values —lBOOppm/ C
- and under. ‘ e
.Curve 2 - Inltzal Q for Temperature Coeffvc1ent values above

—lSOOppm/ C and General Purpose."
“Carve 3 == aftef-Life or sesi”test;‘;isoobﬁm7°c and undet.

4127_
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. Curve 4 — Q after Life. or Geal tebt, above —1500ppm/ C and’ General

Purpose unitb.
2'1.5;3,2  F6r cépéciténce values above 1000pF at 1 iz
Cinittal, 0.2% Max. D.F.
After Life and Seal test, 0.4% Max. D.F.

.1.5.4_ Insulation Resiétanée
When measured as spec1fled in - l 6.3, thé iﬁsulation.resisféncé shall exceed
: 7500 megohms or an RC product of 7SQF whlchever is less. ' .
1.5.5 Dieléctric-Withstandihg Voltage

" ‘When testéd'as spécified-in-1.6.4, cépaditofs:shall withstand the DC poten-—

tial without damage or breakdown.

1.5.6 Temperature Coefficient and Capaciﬁance Drift
1.5.6.1 Temperature Cdefficient

' When tested as Speéified;in 1.6;5,1, capaci;ors_shall not exceed

the‘limits as défined_by_Table'iv.

1.5. 6. 2 Capacltance Drlft

 when tested as spec1f1ed in 1. 6 5. 3, capac1tance drlft shall not

exceed.

Through N750.: 0.3% max. or 9.25 pF, whichever is greater
Through N2200:- .1.0% max.

Through N5600: 3.0% max.

1.5.7 Seal Test

When tested as sbedified-ihl1.6;6,_§apacito?s_shall_meet the'folldwing re-

quirements:’

'Cépéci;anCe .;g.Llcﬁange ndt more'ﬁhanflzlbr'O.SPF, whichever_is,gfeater.

~128-
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Q .Q,;.........s}..,..............' not less Lhan that given in Pigure 1.

Insulatioanesistance S ettt ara 'not“less than’l;OOO megohms .

bDielectric Strength-.......J.......;,.. 2.5'times'rated working voltage;_.

1.5.8 Life Test

When tested as spec1f1ed in 1.6. 7, capacitors shall meet ‘the follow1ng

requlrements

E Capacitance .....change not more than 1% or 0.5pF, whichever is greater.

Q S . .not less”than'that given in Figure 1.

Insulation Resistance ...,.......... tesiiens DOE less ‘than 1,000 megohms .
Method of Test
1.6.1 'CapaeitaHCe'(see paragraph 1.5.2)

Capac1tance shall be measured in accordance with Method 305 of MIL- STD- 202

The follow1ng details and exceptlons shall apply:

(1) Test Frequency -——.1 MHz . lOOkHz when the capac1tance is: 1000pF and _
- smaller; and lkHz IOOHz when the capacitance is greater than 1000pF

Test voltage shall not exceed 2 Vrms.

116}2 'Quality'Faetor (Q) (see paragraph 1.5.3)

The Q of: the capacitor shall be determined in accordance with Method 306 of .
‘MTL-STD-202, ‘The following detall shall apply '

(1) Test Frequency - as specified in paragraph 1.6.1.

'1,6;3 Insolatioo Resistance (see oaragraph 1;5.4)

.'Capac1tors shall be measured 1 minute after appllcatlon of D C. testﬂvol4'

tage of 100 Lo 500 volts but not to exceed rated voltege. Capac1t0rs rated -

”at less than lOOV shall be measured at rated volLage.. Voltage to bhe ap-

plied through a re51stor which will 11m1t charg1ng current to 50

- ~129-.
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miliamperes maximum.

T 10604 'Dleleetfié:WltHEténdidg Voltage (see pa:agfépﬁ'lQS.S)

(1)

(2)

-Cépaoitofs'shall“ﬁithetand‘ for hot less tHaﬁ'lleeeond;:e‘DL04 test

voltage of 2.5° tlmes ‘rated worklng voltage at nomlnal atmospheric pres~

sure and & temperature of 25 + 5°C, Voltage to be appllod through a

=_reSJ,sLor which will llmlt chalglng current to JO mllllamperes maximum.

.Capacitofe Shéllbwithstand for not less than 1 second, a' DC voltage

of 1300 volts between both leads’ connected together, and metal Eoll

' urapped closely around body of capac1tor to w1th1n no less than - 1/16"

of lead Wires. Voltage ‘to be applied through 'a Tesistor which will

limit charglng_current to 50 mllllamperes mahlmum.

1.6.5 Temperature Coefficient_and'Capecitance (see paragraph 1.5.6)

1.6.5.1 Capacitance measurements shall be made as specified:

°c
(3)  - S '+2$;i
55,
.(ej?refetence __;' +25,*
@ o ass

(e} S VAR

1.6,5.2 ‘lhe temperetute coeffieient shall be computedfas.follows:

(C,) - ¢y) 10°

CTC =

(T2 “IT1) Gy
.whete
TC %.Teépetetute“Coeff{cieht:iu.oartejﬁet.ﬁillion.ber
'l: degree C. .
'é;.e Capac1tante at.25 C (reference, steple)
;Cg = Capac1tanee at test temperature'.'

T, = 25 C, reierence

-130-~
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Ty = Test temperature in degrée C.

1.6.5.3 Capacitance Drift -

Capacrtance drift in percent shall ‘be computed by dividing the great—
‘est’ 51ng1e difference between any two of the three values recorded

< at:25°¢ by the second value .recorded at. 25 Cy mu1t1p1y1ng thlS ratio
by 100.f Capacltance drift in pF shall be coinputed” by subtractlng
the smallest capac1tance value recorded from the largest of the

three values recorded at 25° C.

1.6.67 Seal Test (see paragraph-1.5.7)

'Capac1tors shall be subjected to 5 cycles of temperature varlatlons from
25°C to 15 minutes at —20 c, to 15 mlnutes at 25 C to 15 mlnutes at. 85 c and
~back to 25 C at rate of temperature change not to exceed 2°¢ per mlnute.
Subsequently the capacitor shall bc subJected to a temperature of 40° C and
relative humidity between 90% and 954 for 100 hours. Final measurements to
be made not more than 30 mlnutes after completlon of this condltlonlng and

Cin an atmosphere of 10/ to 50% relative humldlty._
1.6.7 Life (see paragraph 1.5.8)

Capacltors shall be subjected to appllcatlon of a D, C -voltage equal to 2
b trmes rated worklng voltage for 250 hours at 85 ct 3°C." The surge current
shall not exceed. 50 mllllamperers. Final measurements to be made after

thlS condltlonrng.
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' 5.  CERAMIC.DIELECTRIC CAPACITORS, CLASS 2

2;1 Scope' -

Components of thls classlfication are flxed, ceramic dielectrlc capac1tors of. a
'type suited for by pass and coupling application. or for frequency dlscr1m1nat1ng
c110u1ts where Q and stabllity of capacitance characteristic are not of major

1mportance.

Class 2 ceramic dlelectrlc exhibit a predlctable capacltance change w1th tlme _
:and voltage. Compensatlon for the aglng effect is made by referencing. capacr—
_’tance llmltS to a future time deemed  to be: most useful to the buyer, 1000 hours
ds normally chosen;, but other arrangements may be negotlated between buyer and
seller.' Voltage will also cause a temporary capacltance change and test sequ-
ence should be such ‘that capacltance measurements are. not affected by" prev1ous

voltage tests.

_The aging rate “of" a dlelectric is essent1ally constant over. many decades of time,
i.e. 10 to lOO 100 to 1000, 1000 to 10, 000, etc. hours ‘when ‘measured from the
'tlme of the last heat of depolarlzatlon or manufacture. Restoration of the _
or1g1na1 capacitance at time of manufacture will occur on heating to 150°C for
one hour, after whlch normal aglng will agaln commence. Capac1tors measured
_prlor to lOOO hours may exhibit temporarlly hlgh capacltance values whlch w1ll

age downward
2.2 Classification
2.2.1 Type Designation

The type.designation shall be in the following form, and as defined_in

Table V:
CCCRXXX 58 .. o220° . M. 100
- Voo K3 !

Styk ~ Characteristic Capacitance Tol. - Voltage
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2.2.2 'Style ' :
The style is 1dentified by the two letter symbol "CC” followed by: a two,
three, or four dlgit number, the letters identify the item as an EIA RS -198
part: and the number 1dentif1es the shape and dimensions of the capaci tor

_"(See 1nd1v1dual detail spec1f1catlono)
2.2.3 Characteristicgﬂ

The characterlstlc is 1dent1fled by .a letter digit letter Symbol in ac-
'cordance w1th Table V. The letter and dlglt 1dent1fy the Temperature Range
and'the'eecondsletter'1dent1f1es the-maxlmum capacrtance change_over “the

' temperature range.
2.2.4_ GapaCitanCe'andfTolerance

lThe capac1tance and tolerance are 1dent1f1ed by three dlgltS and a letter
Symbol in accordance Wlth Table V The flrst and second digits identify
the flrst and second 51gn1f1cant flgures of the capacltance, the th1rd
_dlglt 1dent1£1es the multlpller and the fourth letter- identifies the capaa

'01tance tolerance
. 2.2.5 Voltage

"The voltage is 1dent1f1ed by three d1g1 ts 4in accordance w1th Table v.
- The flrst and second dlglts 1dent1fy the flrst and second elgnlflcant

.,flgures of the voltage and_the.thlrd d1g1t 1dent1f1es_the multrpller.
2.3 Marking

_The color harking of. fiﬁed tubular ceramic dielectric capacitorslgl'class o
_shall consist of 6 colors in accordance w1th Table VI. Dote or7bands may be
'used prov1d1ng flret color pos1t10n 1s e351ly recognlzable by belng dlstlnctly
‘Idlfferent from the other. Table I 111ustrate5 appllcatlon to’ tubular styles.

" For disc and plate styles, color code shall read from left to rlght ag observed

w1th the lead wires downward and, of course, no inner electrode 1dent1f1catlon

'1s appl1cable.

Inner electrode termlnal on. tubular styles shall be 1nd1cated by e3511y dis-

cernlble dot or- depre551on OR by 1ocat1ng end color adjacent to inner electrode
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terminal as shown in Table VI, |
TABtE'VI
Values shown are- standard..
INNER ELBCTRODE"**“ = .“ - 3-_ '1
TERM[NATION : - :
_Tenp._Range_for . Max, erae;; Ist & 2nd Sig— | ,_Tolerance o
Chavacteristic | Change over nificant Figure Multiplier on. . | Colox
Deteérmination | Temp. Range | of Capacitance - " | Capacitance| . -
-55°C to +85°C | . * 1% - EEE - Gold
~30°C to +85°C +1,5% = - = o |'silver.
o + 2,27 0 1 | 207 Black
+10°C to.-+85°C:. EU3.3% o1 210 - Blown
1-55°C to +125°C|" .t 4.7% - 2 100 - - | Red
+10°C to +65°C +.7.5% 3 -1000 = - Orange
+10:0% 4 10 000 - +100%, "0%_"Yellpw
-*+15,0% 5 - S 57 SN _'Greén'
22,07 6 - - Blue
+22%, =33% 7 - c= . .| Violet
+22%, -=56% 8 0.01 | +80%,-20% .| Gray
4227, -82% 9 0.1 #10% | White

~ Note 1: _Uee lowest decimal multlpler Lo av01d alternate codlng, for- example,

2. OpF should be red, black, whlte, not black, red black..

Note 2: . Llstenlng of complete range of characterlstlcs does not necessarlly :
1mp1y commerc1al avallablllty of all values, but 1s for tbe purpose of

:prov1d1ng a standard 1dent1f1cat10n code for future development

2.4 Requirements
_2,4.1.:Detail Reqnifements forjIndiﬁiduel Styles :
Detall requirements or exceptlons appllcable -to 1nd1v1dual styles of- capa—
.c1t0rs shall ‘be as. speC1f1ed 1n the 1nd1v1dual speciflcatlon Sheets.-iln

‘ the. event of: any confllct between requlrements of this’ spec1ficat10n and

the 1nd1v1dual Spec1f1cat10n sheets, the latter shall govern,
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2.4,2 Capacitance -

When meaeured as specified_in 2{5;1,_the capacitance shall be within the

‘tolerance shown by the type designation.
2.4,3  Dissipation Factor (D.F.)

When measured as épecified in 2,5.2, the D.F.'shall not be preater than
2.5%. o |

2.4.4 Ineulation-Reéistaﬁce_?

‘When measured as sptc1f1ed in 2 5 3, the insulation re51stance shdll ex—

tceed 7500 megohme or an RC product of 750F, whichever is less.

“;2.4.5 :DielectriC_Withstandihg Voltage-

. When tested as spec1f1ed in 2 5.4, capac1tors shall w1thstand ‘the DC. poten—

"tlal w1Lhout damage or. breakdown
© 9.4.6 Temperature Characteristic

,.When'tested*as specified in 2,5.5, capacitors shall not ekceed the limits

“as defined by Table V.
2.4.7 “Seai=Tést

.whan tested as spec1f1ed in 2.5. 6, capac1tors shall meet the follow1ng

’ requlrements

Capacitance «veeieesrsosecsnens veeesrersdins. change not more than 20%.
- Disgipation Fectqr Creeabesasaesssnssreraassessas. not greater than 5%.
'Iﬁéulatibﬁ RESISTANCE v avsenevrnrinnanenss . not less than 500 megohms.

Dielectric Strength .....{}.;..;..f... 2.5 times rated working voltage.
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2.4.8 Life. -

- When tested as specified in 2.5.7, capacitbrsfshall_meet-the.folloWing're—.

quirements:

Capacitancei;,w....,,....Q.....,.....‘.,....f. ‘change not to exceed +20%.
‘Dissipation Factor ..,..;....;..................;..}«;.,..{.. 5% maximum,
Ingulation Resistance Sitideessisstiissseesa.. nobt less than 500 megohms.

Methods of Test
2.5.1 Capacitance (see paragraph 2.4.2)

Capaeltance shall meet the requ1rements of 2.4.2 when measured at, or refer-

red to, a frequency of 1kHz with an applled voltage of 1 +'.2Vrms.

2.5.2 Diseipation Factor (see paragraph 2f4.3)

DlSSlpatlon factor shall meet the requlrements of 2.4. 3 when measured as

in 2. 5.1,
7-2,5,3 Ineulation ResiétanEe5(see.paragraﬁﬁ.2.4.é)

Insulatlon re51stance between termlnals of the eapacitor shall meet the_.

requlrements of 2 L 4 when measured 1 minute after app11cat10n of DC test

voltage of 100 to SOOV but not to exceed rated voltage. Capac1tors rated
“‘at less than 100V shall be measured” at rated voltage. Chérgiug current

shall be 11m1ted to )0 milliamperes maximum,

2.5.4 Dielectric Withstaﬁdiﬁg'Voltage'(see paragraph 2.4,5)

2.5.4.1 Capaciters.shal] withstand, 'for'uot.lees'than 1 seeond, a
D.C. test” voltage of 2.5 tlmes rated worklng voltage at nominal

atmospher1c pressure and a temperature of 25+ 5°C.  Voltage to be
applied through a reSlStOI whlch will 11m1t charglng current to 50

'mllllamperes max1mum.
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2.5, 4 2 Capacitors shall wjthstand for not less than 1 second, a
'D.C. voltage of 1300 volts between both' leads connected together and
"metal foil wrapped closely around body of capacitor to within no
less than 1/16“70f ‘lead wires. Voltage to be applled through a
',res1stor which w111 limlt chalglng current to 50 milllamperes max1~

:mum.
20545 Temperature'Characteristic

Capacitance'measurements shall be made as specified:

R ‘ °C
@ 25,2
(b)) . : LT _Applicable low temperature, *2
(e) reference S - - 25,12'
(ay R Applicahle highrtemperature,-iZ

7 2,5.6hISeal:Test
-_After measurlng capac1tance as speclfled in 2.4, 2, capacltors shall be sub-
. Jected to 5 cycles of temperature varlatlon from 25 c to 15 mlnutes at.
:;—20 C, to 15 mlnutes at 25°C to 15, mlnute at 85° C,y and back to 25 C, rate

"-of temperature change mnot o exceed 2 C per mlnute.r Subsequently, capa—

citors shall be subjected to a’ temperature of - 40° C and relatlve humldlty

_J1between 90% and 954 for lOO hOurs Flnal measurements to be made not more

than 30 m1nutes after completlon of thls conditioning, and in an atmos~

'phere of 10% to_SOA relative hum;d1ty.
2.5.7 .Life_Test

Capac1tors shall be tested for a perlod of 250 hours at maxlmum rated ‘tem-
'Hperature at ZOOA rated voltage. The surge. current shall not exceed 50

-:mllllamperes.. Flnal measurements to be made after this cond1t10n1ng.
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'3. 'CERAMIC DIELECTRIC CAPACTTORS, CLASS 3
3.1 'Scepe

‘Components hereln standardlzed are fixed ceramic dle]cetric capac1Lors of a type_
specif1cally suited for use in trans&storlzed or other low voltage electronlc
 circuits for by pass, coupllng or frequency determinatlon, in which dlelectrlc
.losses, hlgh 1nsulation re51stanee and capac1tance stability are not of major

'con31derat10n.
3.2 Object

The - ob]ect of thls spec1f1cat10n is to establlsh unlform requlrements for Judg~
1ng the meehanlcal electrlcal and env1r0nmental characterlstlcs of the class of’

capacitors hereln standardlzed

3.3 Terminolqu

A Class 3 cerémie capacitor is one which has been formed on-a semi-conducting oxr
reduced tltanate substate in whlch a barrier 1ayer or ‘diffusion: zone has become

the effective dleleetrlc materlal
3.4 Rated Characteristics

3.4,1 “Rated Capacitance value of a component -is that nominal value which

is specified on the

=139- -



RS-~198/8B
. _ _ : - Page ' 1
EB.I.A. STANDARD SPECIFICATTON SHEET |
CERAMIC DISC: CAPACITORS
sTYLE CCO44

,'The complete requ1rements for procurlng the capacltors descrlbed hereln shall

'_conslst of thls document and the igsue in effect of E.T A._Stdndard RS- 198

Inches . mm
. L030 .76
‘ ! .125  3.18
<156 " 3.96
o - .2_50 "6.35
R _ 440 01118

1,250 31.75

- Copper or copper=clad wire,with tin or tin—lead alloy coating. -

Max. ~  Max. - Lead

. . Diameter  Thickness Spacing -  Resin
.. Style . (inches) - (inches) (inches) Extension
CCOML - 44O - . 156 . . .250 + o .125 inm,
.230 in. max.
at egress

ETA NUMBERING SYSTEM .

cc 04k .1 COG 240 - J 501
T T T T T

L Voltage rating in volts. TFirst two
digits are significant; third digit
specified the number of zeros that
follow. '

Lf*’I'oleran(:e

L*——Capac1tance in plcofarads. First two digits are
o 31gn1£1cant third digit 5pec1f1es the number of
Zeros that follow. . .

L*EIA Temperature Characterlstic..
'—TLong leadq #22 AWG 1.25 1n. min.

Max. dlameter in hundredths of an 1nch._ AJl three dlglts

are significant,
—“‘*-Style {cc 81gn1f1es ceramic eapaeltor) igni n
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E.T.A. STANDARD SPECIFIGATION SHEET = |
- s o
CERAMIC DISC CAPACITORS
STYLE CCO49

The complete requirements for procuring the capacitors descrlbed herein shall

B consist of thls document and the 1ssue in effecL of E. I A Standard RS~198,

Inches - mm

5 - 030 .76
. 125 . 3.18

L LI56  3.96

o — .250 7 6.35
- 490 12,45

A&ude_"ﬁ 1.250 31.75

Copper or copper“clad \nre,wuh tin or tin- Eead dlluy coatmg,

Max. _ ' Max._: Le?d ]
Diameter = - . Thickness - Spacing . . “Resin
Style - (inches) {inches) '(incheé) _Extension
CC049 . L4900 w156 - .250 2 oo 125 in.
o L ‘ ' .30 in. - max.
at egress

EIA NUMBERING SYSTEM

T coc . 360 0 J - 501

€C | 049 1 0 360 SJd0 50T
44%*V61ﬁage'rating:in'yblts. First two
.digits are significant; third digit
specified the number of zeros that
" follow.
*ﬁTolerance DR
' ———Capa01tance in plcofarads. Plrst two dlglts are'

significant; third digit specifles the number of.
.zeros that follow. - :

—EIA Temperature Characterlstlc
—Tong 1eads #22 AWG, 1.25 in. min,

—— Max, diameter in hundredths of an inch, - All three digits are
slgnlflcant. I o

AAﬁ—Style (CC 51gn1f1es ceramic capac1tor)
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E,I,A. STANDARD SPECIFICATION SHEET '
FOR:
: CERAMIC DISC CAPACITORS
' STYLF 00059

The complete requlrements for procurlng the capac1tors descrlbed herein qhall

”conalst of this document and the issue in effect of E.I. A. Standard RS 198

Tnches - . mm
030 - .76
B m— : 4 w125 0 3.17 .
156 3.96.
: W375 9,52
wil ) 590 14.99

1.250 31.75 °

Copper or copper—clad wire,with tin'oritin-lead alley ceating.

. Max. o Max. Lead

S Diameter Thickness  ~ Spacing Resimn
“gtyle = {inches)’ ~ (inches) (inches) Extension
ceos9 . .590 156 375+, . .125 in.

s ‘ : - ' .030 in. S max.

at ‘egress

 EIA NUMBERING SYSTEM
¢ <059 1 coG . 510 - J .501
ﬁI:;Voltage rating in volts. rifsr two
.+ digits are significant; terd digit

"'speC1E1es the number of zeros that
follow

L
'L————Capac1tance 1n plcofarads. First two digits

- are 31gn1f1cant third digit spec1f1es .the
number of zeros that follow

Tolerance

'L—mthA Temperature Characterlstlc.

L*Long leads #22 AWG, 1,25 in. min.

f_——Max, ‘diameter in hundredths of an 1nch All three,digits are
31gn1f1cant. - ' :

..‘"——Style (cc 31gn1f1es ceramic capacitor)

C =1h6—
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RS-108/11B
E.I.A. STANDARD SPECIFICATION SHEET .

TOR .
CERAMIC DISC CAPACITORS
' STYLE 00068

The complete requirements for proeurlng the capacitors descrlbed hereln shall

' con31st of thlS document and the 1ssue 1n effect of E I A. Standald RS- -198,

Inches mm
o 030 .76
= s— - L1250 3.18
L1560 - 3.96
375 9.52
) ] 680 __'_]_.7._27

1,250 31.75

Copper or :coppe'r-'-clad‘)vire,witia tin or tin-lead alloy coating.

Max. L Max. Lead

| Diameter - Thickness . Spacing - Resin’
Style * {dinches) (1nche§l . {(#nches) "Extension
ccos8’ 680 - 156 - .375 % 1251
S .030 in. max.
at egress : '

 ETA NUMBERING SYSTEM

o]
]
<
— N
jeel
{=

.06 820 - J - 501
T T - T . - 1 .
. . ——~Voltage rating in volts, - First two -
' digits are significant] third digit
'specifies the number of zeros that
follow

.‘**Tolerance

————Capac1tance in pleofarads. Flrst two d1g1ts are
31gn1f1cant, third digit. Spec1f1es the number of -
_-zeros that follow. ° :

.**-EIA Temperature Characterlstlc
w-‘—Long leads #22 AWG, 1.25-in. min.

-——-Max diameter in hundredths of an inch. All thtéé'digits_are
: 51gn1f1cant ' g

‘—‘Style (CC 31gn1f1es ceramlc capac1tor)

~149=
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RS-198/12B
S SR | Page L
'_E,lgA:*STANDARD SPECIFICATION SHEET B
o COFOR
CERAMIC DISC CAPACITORS
- STYLE 00076

" The complete requlrements for procurlng the capac1t015 descrlbed herein shall

coneist of th1s document and the 1ssue 1n effect of E.T.A. Standard RS 198

Inches . mm
_ L0300 - .76
._| [ | -125 3-18
: 2156 f3;96'
.375::.9.52
1 = 760 19,30
1.250 31.75

Copper or ‘copper—clad wire,with fin or’ tin-lead alloy coating.

Max. S M#X;__ o -rLéqd--

T fﬁiémeter | Thickness - Spacing . ‘Resih
“Style- - (inches) . (inches) 1_£lnehes) . Extension
oco76 .70 156 .375° . 125 dn.

S % .030 in. ¢ max.
at egress C
- EIA NUMBERING SYSTEM
ge- 0760 1 co6 1110 J 0 501
) Voltage ratlng in volts.e llrst two
dlglts are significant; third d1g1t

spec111es the number of zeros that
-follow. e

e ~—Tolerance_.i

' Q—Capac1tance in; plcofarade. 'FirSt:two digits are
=s1gn1f1cant, ‘third digit SpLleleS the number of
: zeros that follow.

' Lw———l:.IA Temperature Characterlstlc._

“_“*Long leads #22 AWG 1,25 in, min.

._——Max. diameter in hundredths of an inch. All_three digits are_signifié'
- cant : : :

"'A*M—Style (CC 51gnif1es ceramlc capac1tor)
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RS-198/138
o _ R - _ Page 1
E.I,A._STANDARD_SPECIFICATTON SHEET.
o e
CERAMIC DISC CAPACITORS
“STYLE cc089

The complete requlrements for proeurlng the capac1tors descrlbed herein shall

-con31st of thls doeument and the issue in effeet of E I A Standard RS 198,

Inches ~ mm -

030 - .76

== ) 125 - 3.18°
156 3,96

2375 . 9.52

=R —) .890 " 22,61

S1.250 -31.75

Copper or copper—elad wire,with tin or tin-lead alloy ¢oating.

Max. - o Maxe Lead

_ - Diameter Thickness -  Spacing = .~ “Durez

“Style " (inches).- " (inches) (inches) = . Extension

ccoBy’ 890 156 375 . 125 in.
R L ‘ 2,030 in. - max.

at ‘egress’
EIA NUMBERING SYSTEM

I ocoe 151 g 501
) :"'f1~¥%¥vditege fatiﬁg:in}ﬁelts;'.Fltst.two
S digits are significant; third Jdigit

specifies the number of zeros that
fol]ow

cC 089

-—"Toleranee.

—Capac1tanee dn: pleofarads._ Flrst two dlgltS are
31gn1f1eant, thlrd digit specifies’ the number of
Zeros: that follow

w————EIA Temperature Characterlstlc
L Tong leads #22 AWG,. 1.25 1n mln.'

“Max. diameter 1n hundredths of an 1nch -All‘three*digits are
51gn1fieant. - o

-———-Style (CC 51gn1£1es ceramlc eapac1tor)

-155-
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E.LA. STANDARD SPECIFICATION SHEET
FOR '
CERAMIC DISC CAPACLTORS
' TYLE cel1l

RS-198/148B

Page 1

'The complete requ1rements for procurlng the capacltors descrlbed here1n shall

'”con31st of thlS document and the issue in effect of E T.A. Standard RS~ 198

" Inches

~.125
156
.375

.030

1.110
1.250

mm.

3.18

3.96

9,52
28,19
31.75

Copper: or copper~clad wire,with tin or :tj:n—iead alloy coating.

Max, -  Max. - TLead

. .Diameter Thickness = - Spacing . . Resin
Style  (inches) . _SincheS) . 3SEEEhés) _ Extension
~oeeuil o 1.110 Cooaas6 375125 dnd
: L ' o 40,030 din. - max.

at egress

EIA NUMBERING SYSTEM

cC 111. 1 PBﬁ_f .821 : J-o SGL.;f

follow.

Aflolerance.

zeros that follow.: oo

'——~EIA Temperature Lharacterlstlc.

-—~—Long leads #22 AWG, 1.25 in. mln.

51gn1f1cant.

——WﬁStyle (ce 51gnlfLes ceramlc capac1tor)

L L158-

‘*Voltage ratlng in wolts,
' dlgltS are significant; third digit
specifies the namber of zeros that

Flrst two

-LA—Capac1tance Ain plcofarads. Flrst two dlglts ‘are
' 31gn1f1cant ‘third d1g1t spec1f1es the number of -

--————Max. dlameter in hundredths of an 1nch All three digits'are
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39 CT R L B ROBSA— RBLT — 5

‘Date .

16-4-1981

 CERAMIC CAPACITOR ii

TYPE

ZSV 0 OlufZ JOOW WV

No."

© ()

tan S

IR (50V)

- oR)

Test V. DC
(Volts)

:B.r_e_e'-al.c' down V

(V)

AC.

&)

Stze of Firéa.Body

T R A A R =

T L e
WoE W N R O

12300
' gizsoo-
12700

12500
12800
| 12100
12600
+| 12600
13000

12500

12200

12300
12900
12300

12900

L 0.011
£0:009
0,009
0;010°
0,011
. 0.009 .
' 0.009"
0.0085
0.009
0,009
0.009

0.010

‘0009

0.009

0,009

11,8 % 10
1.5 % 10

|1.8.x

1.6 %
1.8 x
1.5 %]
1.8 x 1
1.8 X

1.8 %

i;é“%
i.8 x°

[ T
oo O

1.8 %
1.6 x
1.8 %

c o Cc oO.C 0 O ©
U1 T o

1.8 %

[
o O

Gioe

(S TE, B, B

1250 vV
0K

:2}8{ 
2.6
3.0
3.0
2.9

1.4

Sl
1.3
15T
'1{'.3 'k

Thickﬁeéé'_ )
0.43 mug

?Diameter o

8 3 mm

Silver Dia

7.2 g

MAX
MIN

- 13000
© 12100

- 0.011
10,0085

1.8 %
1.5

X
[
o0

Lo

EX
2.65Y

.SKYI3
3‘KV :

‘_i*‘Measured by YHP 4260A Universal Brldge (C & tand)

_ # Insu1at1on Re31stance by ‘TOA Model SM—lSE

% Wlthstandlng Voltage tester Klkusul Model 8752

: Break Dowm- Voltage test.

160~




S | . CERAMIC CAPACTTOR ~ “TPE.
Date 1654—19817 _ - N T C 25V 0.0047 7 1kwv

e ke g Bredk down V - -"'--vf 1B
‘IR (50V) | Test V. DC. /e of Tired Body).
5 (MQ) i-_f.(VoltS) :DC.. ~AC - Size ?f,?led.B?dxl

No.- C (pP) :féﬁ76 '
' ' (KV) @)

!

b

5350. ~o.b67’_ 2. (8 %10 2500;# LT Thicknégs-e, |
N _-'57ao* 0.008 |-2.6 x 10° | ok 7R ' ;;ggg@g
05500 | 0.008 | 2.2%x10° | S S S
5630 |0, 0075 1 2.6 x 10° | " 038 | o | Diameter
5900 | 0.007 | 2.8 x 105 - e |l giam
5110| 0.006 | 2.3 % 10 oLz o
60207 0.006 | 2.2 x 10 1223 | silver Dia
5280 | 0,006 | 3.2 X 10 203 | 7.0 g
| 5550 | 0,006 | 2.9 2.4 SR
10 | 5400 | 0.008 | 2.6 x 2.3
11| 5050 | 0.0065 S 2.2 %1
12 | 5880 | 0.0065| 2.5 x
13 | 5350 | 0.006 | 2.5 x
% | 5700 | 0.006 | 2.5 x
15 5290 | 0.006 | 2.6 % I

Wm N O B W N
e e = Y
o c o0 o0 , - .
I Y R Y T T R E

e
<

R PR
39KV o kY

[¥;

MAX | 6020 | 0.008 | 2.9 x
MIN | 5050 | 0.006 [2,2'x

T
[ow R o
-

§émp1e' ; . : _ L :
* Meaeured'by YHP 4260A Universal Bridget(C;& teﬁﬁ)‘ L

o . s ‘I'ﬁ'sﬁi-ait’ioﬁ"Rés'is-t'Ah;ce"by TOA Model SN-15E.

EL]

W1thstand1ng Voltage tester Klkusul Model 8752

: Break Down' Voltege test
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Date 16-4-1983

“CERAMIC CAPACLTOR

TYPE -

ZSVO 00222 ZKWV

el
o

© oD

tan: 6,

IR (50V)

*(MQ)_

w‘?Ereék:doanva

Test v DC
(Volts) -

pe
KV

AC
(KV)_

Size of -

CFired Body

B N N R T S

e U e
N

2790

s
<

22700
2680

EfQAiG'

2850

2500
12700,
2750
J2¢30::

2530
2800

19730
12500 -

0,006
0,006
010065
~ 0.006
©.6.005"
-~ 0.007
~ 0:006
10.006
0,006
0,006
© 0.006 |
 0.006
0,005
©0.006
" 0.006

1“3 0.% 10°
310 % ;
2.8 %1
9% 1
 3;0”£;
2.5 % ]
2.8 %
S 2.8°%
"3,1 x -
_'2,5jxi

L2.g x
2.7 %
9.3 x

2.6 %

e TRl = i
oo oo e olo
o L n

L
ey
wn

Py
o

2.5 %

T N
o oo O
F T, R T, S

o
o

o |

(S I,

Tur

5000 V
oK

5.0 up.
5.0 "
5.0 "
5;0.5'
5.0 "

13,9
4.0

451

5.3

Thicknéss
-.1.85 min.

'Dlameter

8 8.3 mmd mm¢

'Sllver'Dla.

57;0 mme -

“MAX
TMIN

2850

2610

0.007"

0,005

w351 X :
2.3 %

—t
[=3K
(%1

o=t
o
un

5000 up

_4;3kv
IEX A

| sample

_* Measured by YHP 4260A Unlversal Brldge (C & tanG)

Lk Lnsulatlon Re31stance by TOA,Model SM 15E.

* Wlthstandlng Voltage tester Kikusui Model 8752.

: -Break.Down Voltage test..
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Date 16-411981 *

‘CAPACTTOR

. CERAMIC

TYPF

NPO ?5pF+10/ soow v

No. |

o

tan §

Q

IR(SDV)
(MQ)

. _(Volts)_

7Break down v

Crest v pe

e

: _(Kv}fi

- AC

C(®V) |

SiZé:ij.'

—Fired'Bbdy

R - T R TR ER

B e el e
Vo W N e O

MAX
MIN

74.0
75.4
Th.8
RA
'3'75'2 5
749
752
 ff75t4H
75,6
7400
:73 4 -
I74.7_'
74,8

75.0
75.2

75.6pF -

74.0pF

0.001
10,001
0.0011
£.0.0013°
0.001
10,001
0,001
0. 001
_jo 0012
0.001
©0.001
0:001
0.001
10.001
0.001 -

0.0013

0.001 -

';sﬁs:x:
5.3 %

o
5.5 x

5.0 X
5.0 %

5.3 %

5,0 % 1

5.8 %

= e
oS :
[T, N

5.3 X

T e S
oo oo
[T T IS R

L=
o

%53

5:0
5.6 %

fut
L]
@, ]

S
o o

=
<
o b nonon

5.4 %
5.0.%

T e
o o

5.2 X
5.0 X

ft
Lo o

5.0 x

1074
107Ma -

N O K " .

15}9
by
5.0 -
: iﬁyS-
4.5

_5fﬂkvr

4,55

3.5
3.6

| 3.3

3.5
3.5

3.8V
kv

3.3

:-Thlckness

0,42 m/m:

_Dlameter

-=122mw

Silver Dia _.

11, Omd

| Sample .

.* Measured by YHP 4260A Unlversal Brldge (C & tanﬁ)

Break Down Voltage test. B

% Insulatlon Res1stance by TOA Model SM 15F

s WLthstandlng Voltage tester Klkusu1 Model 875?
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| TYRE

_CERAMIG CAPACITOR:

N750 1150 °

Date 16-4-1981

No., ;C'(pF)

‘tan 8.7

507)
M)

_ Break_doim ¥

Tést'V_DC
_(Volts) f__(KV)

DC | Ac
- (Kv)-

pF. £10% 5008V

Siéé of.
Fired Body -

1| 1se
185
1153
156
152
155
155"
o153
T1s3 -

G

W0 IO T B L

10 1!
RUARE
12

. 13_ _
14
15

00015
0.0016 °
0.0013
~.0.0013
0.0017"
_0'0613'
L 0.0013
- 0.0014
" 0.0013
- 0.0015
70,0015

0.0016

0.0014 |
0.0013

5.5

5.3 %
5.5
6.0 x
4.8
5.6 3

5.3
6.1

5.8 %
5.5
5.5

5.5 x

5.7
5.5
5.3

]
o
.

1250 v
..0 K

k%
e
o ©

n

X
—
)
[S 3N

X X O®oXKDX XX
T eI T R e
o CcTo oo O @
RO R T RV I RS ST

%
e
o

X .
fd
Q

% X
e =

o o .
W o

4.8
140
4.5
4.8
48|

3.1
3.0

3.1
3.2

“Thickness

0.48 m/mb

Diameter

-'lZ:ZIﬁmE

" §ilver Dia

il:O-ﬁm

0:0017 |

0.0013

oo

X 10°M2
x 10742

4857 | 36

.é.Okv

kv

3,17

Measured by YHP 4260A Unlversal Brldge (C & tand) .

& Insulatlon Re31stanne by TOA Model SM~15E.1

'_ Break Down Vqltage test.

% Wlthstandlng Voltage tester Klkusu1 Model 8752.
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Date 16-4-1981

f-CERAMICUCAPACIToR 3'

TYPE

ZSUO OlSUf Z SOOWV

No,

tan &

e | RS

Zfﬁg(Soﬁ)i

().

Tést V DC
~(Volts)

-Break down v
.De '
(kv)

CoAC
- (KV)

:Size of . ..
'Firgd Bédy] -

15200
14700
15300

14700
- 14800
14800 .
14300
/15300

- 13700
14900
15500

15900
14700 -

1. 16000
13800

O

W ® o~ e T L N

e e o e T
(€ R R

0.0085
10.0087
| ‘0.0085
| 0.0064
0,007
0,007
0.008

0.009
0.008"
- 0.0083
-0.008
0:008
| 0.008 .
| “0.008

0.0075

ll 5 X
2, 0 x
2.5 %
2.5 %
. 2.5.x%

2.0 %

1.5 %

.10

10
1.2 %]
1,2 X
1.2 x
1.5 x 1
1.2 % 1
1.2 %
1.5 % ;
2.0 %

10
10
10

[t

[©R

10
10

wn

—
=N
5,3

F= e e R R
oo o o
[ RS T T N BT

1=
-

[&;:

[

T

12507V -
;OTK_'

3.8

3.2

Thlckness .
0 42 m/m :

Diameter

12, bt

Silver-Dia

11, 0mmd.

-~ 16000,
13700

MAX
MIN

0.009
0.0064

.2;0 X

e
o
wllo

o

v

il 2.8

3.8V
kv

1askY
1.4

. Sample

*

Break Dowm Voltage test.,

S & Measured by YHP 4260A Unlversal Brldge (C & tanﬁ)
Insulatlon Re51stance by TOA Model SM—lSE

Lk Wlthstandlng Voltage tester K1kusu1 Model 87SZ

_I654




TYPE

ERAMIC CAPACITOR

Date 16-4-1981 - Z5V_0.022UF 7% 500W.V

IR R S e S
N : . BTN : _.'. <Kv)f (KW ! y
1| 23500 | 0.0095 | 2.2 x 10° 1250 v |39 | Thickness
2 | 23000 | ©0.008 |2.2%x10°| 0K |3.8 E 0.52 m/m
3| 22800 | 0.009 | 2.0x10°| " 3.8 B
4] 24200 ' }30}0095- 2.5 XilO? L A I Diameter
5 | 23900 | o0.0085. 1.8x 10| " a2 12.5 smd
"6 | 22500 | o0.008 | 1Ex10°| v | ; |
71 23700 | o.008 | 2.2%10°| " 2.0 .| Silver Dia
g | 23500 | o0.008 | 2.5x10°] m 2. 11,0 mmg
9 | 24100 | 0.0085 | 1.5% 10| " 1.9 .
53300 | 0.007 | 1.6 x 107 m Lo | e |
S 0w007 | zoox 10| - L B |
0.007 | 2.2% 10°| - "
0.0075 | 2.2 x 10°| ©
0.008 | 1.7 x 10° i
0.008 | 2.0x 107 "
AX 00095 | 2.5 x 10° a2 20
CMIN| 22500 | 0,007 | 1.5 % 10° BT A T

% Measured by YHP 42604 Universal Bridge (C & tan 9).
‘% Insulation Resistance by TOA ﬁodel¥SM—15E.-

% Withstanding Voltage tester Kikusui Model 875Z.

'_Bféak.Down Voltage. test.




1)

2)

3

4)

5)

6)

LR (CERAMIC.) WRECRG:

FOR COMPONEVT RESEARCH WORKERS

Immediate]y after the experlment, .you have Lo Write down the test result in

_detail every. day.

You are requ1red to make an experlment with various klnds of comblnation

and condltlon.

For component Research Workcrs, accademlc philosophy is necessary, while
it's more 1mportant to.get a-lot of 1dea by testing with various kinds of

methods and means.

Then it will'lead'you'to=success'iﬁ‘disbovefy of new products.

As vital pointS'of_ceramic capacitor are compounding ratio of compositions
and §intering techhology, the intention in which you confront electric fur-
nace without theory.and a lot of experiment will surely lead you to success

in understanding of porcelain.

when 51ngu1ar value is found in test process, you have to thlnk it as an

1mportant p01nt and to pursue it w1thout over-looklng.

"I hope you will make an experlment with' sens1t1ve attltude, because dls~

"covery of new ceramic is left in the delicate point where crystal and; boun—

dary . create. -

Thank you very much for your cooperation during my stay in your laboratory.

Mikio Naisei
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